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NOTES. 
Large Cas Engines. 

WHATEVER may be our achievements in tle development 
of the steam engine, and more particularly of the steam 
turbine, we must acknowledge that German engineers 
have certainly done more effective work than we бат in 
ш building and putting to work of large vas engines. We 
: т devoid of enterprise in gas-engine construction, but 

not appear to have reached the higher limits of size 

and кош which seem to characterise German achieve- 
Siu: i ia In the light of the facts this is some- 
| raordinary. As makers of iron and steel British 
Ba hai ку to none in the world, yet the 
ie e manufacture aud operation in Ger- 
wke-oven Pants к d with blast-furnace and 
ations running in ji comparatively few gas engine instal- 
try give е оо with blast furnaces in this 
Britisk ч ма а abel cone neinn- namel v, that 
sufficiently important to оо did ehe 
quently, they have Өе о deve opment, and, conse- 
engines suitable for the à ie PDA » р ith 
engineers their due uM E 1 ү pes = ши 
Ор Бена ; and must endeavour to profit 
prise as they have done by ours. In what 


Particular ae | 
r form we shail do this, the future alone can decide. 


— 
€ are chiefly concerned with the fact 
lon of large gas engines the Germans 


rae the moment w 
at in the Construet 


| have made considerable headway. We areenabled to give 


practical evidence of this in our current issue. On another 
page will be found an account of a recent visit of British 
engineers to Southern Gerinany for the express purpose of 
inspecting a number of modern gas-engine plants. Under 
the guidance of Mr. LEONARD ANDREWS and Messrs. 
EHRHARDT and SEHMER, whose engines were the main 
object of the tour, a practical object lesson was afforded of 
what can be done by vigorous methods in attacking an im- 
portant industrial problem. From vur personal inspection 
of the engines in question we can speak highly of certain 
mechanical details, upon the design of which the success of 
the gas engine is entirely dependent. The gas valve gear, 
for example, bears evidence of careful design, as our descrip- 
tion will show, and the method of governing combined 
with the gear appeared to find ample justification in prac- 
tice for its adoption. The water-cooling arrangements, 
though not essentially new, present certain refinements 
which tend to improve the working. The method, now 
standardised, of balancing the piston with a view to 
eliminating cylinder wear must appeal to any engineer ; 
by the use of slipper blocks at each end of the piston rod 
the weight of the piston is taken by the guides over which 
the blocks move, and any wear which may ensue takes 
place at the guides. As these are outside the cylinder, such 
repairs as are needed, though we were assured that they 
are practically negligible, may be undertaken without diffi- 
culty. These items constitute the chief points of departure 
in the engine in question, but they have an important rela- 
tion to its success in operation. 
ces 

DESPITE the fact that so many large gas engines—indeed, 
the majority of them—are two-cycle machines, in the 
Ehrhardt & Sehmer engine the Otto cycle is rigidly 
adhered to. An even turning moment is, however, obtained 
by making the engines double-acting and placing cylinders 
in tandem. Withthetwin tandem engines four impulses per 
revolution are obtained. This adhesion to the Otto cycle 
seems to be fully justified by results, and it certainly 
makes for a neater construction. In most of the installa- 
tions inspected, excepting those at Homécourt and Heinitz, 
opportunity was afforded of comparing the two types of 
engine in practical operation, and from the point of view 
of simplicity and compactness the Otto cycle engine ap 
peared to greater advantage. In our next Issue the report 
of the tour will be concluded, and we shall publish оше 
data comparing the blast-furnace gas plants with steam 
turbine installations, with which they must naturally be 
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expected to compete. We may remark here that Prof.] failure of current is of no consequence as regards braking, 


Unwin, who accompanied the party, in speaking at a com- 
plimentary dinner given by Mr. SEHMER at Saarbrücken; 


expressed the opinion that German engineers had advanced 


more rapidly than British engineers in the building of 
large gas engines, and that the industry was indebted to 


them for their zeal and enterprise in that field. 


— — 


Electrical Pumping in Mines. 


As an instance of the flexibility of electrical methods, 
the pumping plant just completed by the Electrical Co- 
for the Lindal Moor iron mines is of unusual interest. 
From the account of the plant which we give elsewhere, it 
will be seen that many difficulties were encountered. The 
problem to be solved was not merely one of pumping from 
4 definite level, for at the present time the mines are 
flooded, and the old steam pumping plant, which was inade- 
quate to stem the inflow, has partly lain. submerged for 
In the first instance, the plant will be used 
for unwatering the mines, and to this end the direct- 
coupled centrifugal high-lift sets have been designed so that 


long enough. 


they can be lowered down the shafts as the water level falls. 
A striking feature of the installation is that, 


transformers have been used, so that the motors in the 


pit shafts are supplied with current at 3,000 volts through 


three-core flexible cables which are paid out as required. 


In order to ensure the greatest safety in operation, these 


motors are started up and controlled from the power station, 
so that starting gear in the mines has been avoided. The 
Electrical Co. have originated many distinctive designs in 
switchboard construction, and in the power station for the 
Lindal Moor mines they have made a new departure by 
adopting white glazed tiles for the front of the switchboard 
instead of the usual marble. The appearance is certainly 
pleasing, but we think that the high cost, owing to the 
large amount of labour involved, will prevent this design 
from being generally followed. When once the water has 
been reduced to a working level, the load on the pumps 
will be much reduced, and part of the generating plant will 
be set free, so that we may expect other developments, such 
as electrical winding, to follow on the successful operation 
of the pumping plant. 


Electric Tramway Accidents. 

WE regret to note that electric tramway accidents are 
still of frequent occurrence, and that two have already 
been recorded this month resulting in fatal injuries, 
Such accidents certainly tend to bring electric tramways 
into disfavour, the more so because the general public may 
feel that a driver with the best of intentions cannot always 
prevent their occurrence. In all such cases it is, of coarse, 
a question of failure of brakes from one cause or another, 
and one accident does not usually differ very much 
from another. The accident at Sowerby Bridge, how- 
ever, on Tuesday last, appears to have been of a rather 
unusual kind. According to the reports which have 
appeared the current was cut off from the motors when 
the car was running up a steep hill and had nearly 
reached the top, with the result that the car started to 
run backwards, finally leaving the rails and dashing into 
the front of a shop. In the ordinary course of events a 


although 
high-tension three-phase transmission has been adopted, no 


but it is well to remember that when a car has once started 
running backwards, it is necessary to pull over the reverse 
handle of the controller into the reverse position before the 
electrie emergency brake will operate. In an emergency 


ol this kind it. is quite possible for this point to be forgotten 


by drivers, who are, naturally enough, more accustomed to 
forward than to backward braking. 


—— 


Electric Power in Rolling Mills. 

TE electrical operation of rolling mills is one of those 
problems to which considerable attention has been given 
owing to the peculiar difficulties which have to be over- 
come. As is well known, the load obtained by driving a 
rolling mill is very far from being ideal from the point of 
view of the station engineer, and therefore it has been found 
necessary to introduce devices by which the objectionable 
features are eliminated. This has been successfully carried 
out in various ways, and it is satisfactory to learn from the 
speech of the Chairman ‘at the general meeting of the 
Cleveland & Durham Electric Power Co. (Ltd.) that the 
rolling mills in the Cleveland district so far realise the 
value of the electric drive that its general adoption is 
assured. Considering that this district is responsible for 
the greater part of the output from rolling mills in this 
country, the additional load so obtained should make a 
material difference to the Power Company. 


Wireless Telegraphy. 
WE have received the following letter on the subject of 
wireless telegraphy, but, so far, we have been unable to 


recommend to the writer an elementary text-book to take 
the place of the Daily Mail :— 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the Daily Mail for October 3rd, p. 7, there is a very valuable 
article on wireless telegraphy. There are one or two things in the 
article which I cannot understand, and which none of my books 
of reference give me any information about ; probably it is because, 
being only a young student in these matters, my knowledge is very 
limited. Ishall be greatly obliged if you can help a student who is 
anxious to thoroughly understand what he reads about. For example, 


« I was enabled also to inspect the entire signalling apparátus, 
from dynamo to triatics.” 


What are triaties ? 
“The greater ‘conization’ of the atmosphere by day has had 
the etfect of impeding the ether vibration.” 
What is conizatzon ? 

I have made endeavours in all directions where I was likely to get 
information to clear up these points, and my failure to do so must be 
my apology for asking for assistance. 

Is there any cheap book published on wireless telegraphy which is 
not so entirely technical that it will be understandable by the man in 
the street ? 

I notice on p. 993 of your issue for October 4th there is a review of 
“А Handbcok on Wireless Telegraphy,” 105. 6d. net. This is a much 


more expensive edition than I can afford, and is evidently a highly 
technical book. 


— . U— 


Personal.— Dr. R. S. Hutton, who is resigning his position 
as lecturer in electro-chemistry and assistant director of the 
physical laboratories at Manchester University, has been 
appointed a special lecturer in electro-chemistry at the 
University. 

Cable Interruptions. 
Grand Canary—Lanzarote 
Вгез{—ДаКаг............ екеу 8 
Midway Islands—Guam 
Pernambuco—Ceara 
Pernambuco—Para 


Date of Interruption. 
Sep. 18, 1906 
July 22, 1907 
Sep. 22, 1907 
Oct. 9, 1907 
Oct. 9, 1907 
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' Wireless Telegraph Notes—lt is announced that the follow- 
ing lightships are connected by wireless telegraphy: the 
a Sunk,“ stationed at Felixstowe (Admiralty) ; “ South Good- 
win,” Dover (Admiralty) ; “Gull,” North Foreland (Marconi) ; 
“Bust Goodwin,” North Foreland (Marconi); * Tongue," North 
Foreland (Marconi) ; “Cross Sand,” Caister (Marconi). These 
lightships are all worked by the Trinity House authorities. 

' She Tramways and Light Railways Association.—The 
Oficial Circular for October contains a reprint from the 
Street Railway Journal of an article on tramcar braking in 
Quebec, the, Official Report to the Board of Trade on the acci- 
dent which ecoürred at Sunderland on July 29th last, and the 
Papers by Mr. R. L. Acland on “ Long Wheel-base Trucks" 
ш! by Mr. A. L. С. Fell on * Rail Corrugation," read at the 


——— — СГУЧе Р 
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recent meeting of the Municipal Tram ways Association. 
Rugby Engineering Society.— We have received а copy of 
the Proceedings of this Society for the Session 1906-07. The 


Papers read included two of special interest to electrical engi- 
neers, one by Mr. G. M. Brown, on “Electrically Driven Roll- 
ing Mills,” and one by Mr. F. W. Carter, on “ Some, Problems 
in Electric Railway Engineering.” A paper read by Mr. 
F. J. Kean, on Some Experiments with a Steam Calorimeter,” 
was awarded a B. T. H.“ Premium, while one B. T. H." Pre- 
mium and опе “ Willans " Premium, which are in the gift of the 
| Society, have not been awarded. In spite of the limitations which 
must be imposed on a Society of this kind, it seems to be in a 
flourishing condition and its membership is steadily increasing. 


Electric Traction and Telephones.—Single-phase electric 
traction on the line from Seebach to Wettingen, which has 
recently been installed and which was to be regarded as a 
trial of the system with a view to its adoption on the Swiss 
Federal Railways, has been delayed owing to the opposition of 
the Central Telegraph Department. It was found that the 
running of the electric trains affected the telephone service to 
such a degree that all conversation was rendered unintelligible. 
The Oerlikon Company, who carried out the work, have made 
several attempts to modify the noise, but without success, and 
now the Telegraph Department is being urged to undertake 
some necessary changes. 


Concrete Poles for Power Transmission.—In a Paper read by 
Mr. D. W. Krellwitz before the American Society of Civil Engi- 
neers, the author describes the reinforced concrete poles which 
have been erected to support the cables transmitting power 
across the Welland Canal. Each tower is 142 ft. high, and is 
d in. square at the bottom and 11 in. square at the top. The 
905 consists of a 10 ft. cube concrete block, in which about 
t. of the reinforced concrete tower is embedded. A square 
cross-section, in which a reinforcing steel bar is placed at each 
"Hon was selected as being the most economical design. The 
m contains a large number of data and calculations govern- 
Ing the proportions of the towers and also the computed stresses 
in the three particular cases. 
pm еа Oell.— The Electrical World describes а new 
= : ве ша cell of especially robust construction which 
e ы у been patented by Mr. W. J. Hammer. The 
АЫ. Шр of the selenium is a fused quartz tube covered 
1 n film of aluminum, upon which the selenium is 
рея s selenium is first heated to a high temperature so 
this шш. с toa putty-like consistency. While it is in 
polished : condition the tube is rolled between two plates of 
ск E a under moderate pressure, so that the selenium 
3 ruis in density and thickness. Upon the outer 
Ши g alia е selenium there is placed a thin, transparent 
ш ш The completed cell is sealed in a quartz 
Su RE general form to an electric incandescent lamp. 
"A he М 78 0 Oars on Railways. — According to Engi- 
tion by the a battery cars have been placed in opera- 
from Main, russian State Railways for the short runs 


(il miles) to Oppenheim (about 12:5 miles), to Ingelheim 


and to Rüsselheim (7:5 mi 
0 ft. Ba a (7:5 miles). The cars are about 
ia So Wes he third-class compartments, each seating 10 
Which contains z R of the car is a controller compartment 
the battery, li hti the motor and brake control apparatus and 
carries one gating and signal lamp switches. Fach end axle 
; motor of 25 H.P. The weight of the car loaded 


Wi . 
passengers is about 42 tons. The storage cells have 200 


— 


TRICIAN, 


ampere-hours capacity, 
battery weighs about 22,000 Ib. and has a capacity of 68°5 kw.- 
hours. The mean schedule speeds on the three lines are about 
19, 20 and 23 miles per hour, with a maximum running speed 
of about 28 miles per hour. 


meeting of the present session 
when Major O'Meara, C. M. G., 
address. 
Gavey, C. B., Major O' Meara dealt with the technical educa- 
tion of engineers and artisans, and stated that the field of 
engineering covered by telegraph engineers is daily increasing. 
He placed the qualifications for success in 
of importance: (1) personal equation ; (2) commercial apti- 
tude, or its equivalent, administrative ability; and (3) 
quality and extent of professional knowledge. 


equation were initiative, 


loyalty and good address ; 
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and weigh 121 Ib. each. The entire 


Institution of Post Office Electrical Engineers.—The first 
was held on Monday last, 
the president, delivered an 


‘After referring to the retirement of Sir John 


the following order 


To some 
of his hearers this order of merit might come as a surprise. 
Some of the more important elements making up the personal 
mental capacity, industry, trust- 
worthiness, resourcefulness, tact, judgment, perseverance, 
and many of these might be ac- 
quired, to some extent, by cultivation. Lastly, there was the 
power to solve the personal equation of others, which was 
a most important power to possess. By commercial apti- 
tude was meant the power of controlling an organisation so 
that all the resources of men and materials were employed in 
turning out work of high efficiency at the most reason- 
able cost. The engineering schools of this country had 
not provided a complete course of instruction for students 
desiring to adopt the career of a telegraph or telephone 
engineer. The difficulty was for the young student to 
know how to choose his subjects. He would recommend 
auch to examine the courses of instruction planned by the 
Indian, the French and the German Governments and those of 
the American engineering colleges. It would be found that, 
in addition to such subjects as telegraphy, telephony, 
construction of aerial and underground networks, build- 
ing construction and steam engines, the subjects of admi. 
nistration, financial, political and social economy also formed 
part of practically all their courses, and the importance of such 
commercial subjects was now becoming very generally recog- 
nised. He wished to most strongly impress on the younger 
members of the institution, that although an engineer's work 
must be based on theory, yet practical experience alone could 
make an individual an engineer in anything more than title, 
and he hoped that Papers would be read during the session on 
the subjects he had indicated as not forming part of an engl 
neer's education in the past. 


— — aa 
ARRANGEMENTS FOR THE WEEK. 


FRIDAY, October 18th (to-day). 
Јехток INSTITUTION OF ENGINEERS. 
7 p.n. Annual General Meeting ut the Westminster Palace Hotel, 
followed at 5 p.m. by a Paper on ^ The Economic Design of 
Hollow Shafts,” by Prof. W. E. Lilly. 
INSTITUTION ок MECHANICAL ENGINEERS, 
& p.m. Meeting at ~torey's Gate. Paper “On the Indicated 
Power and Mechanical Etheiency of the Gas Engine, 95 
Prof. B. Hopkinson. 
CHEMICAL SOCIETY. | 
Meeting at the Royal Institution. 
Lecture on *' Organic Svnthesis anc 


m 


Albemarle-street. 
: pm Faraday l its Relation 


to Biology, by Prof. Emil Fischer, F. K. S. 


THURSDAY, October 24th. 
LEEDS SECTION OF THE [INSTITUTION OF Evectt 
Spm. Meeting at the University, Leeds. I 

hy Mr. G. D. Aspmall Parr. 


FRIDAY, October 25th. 


RICAL ENGINEERS. 
residential Address 


PuysicaL SOCIETY. Б | 
Meeting in the Physics Laboratory, Hou ean 
Senes Teil ette rai Inductance, 18 Me А, 
м е of Variable Mutu: : з, б] a 
1 aui d Ou Muesetic Oscillators Y one in 
Wireless Telegraphv." by Dr. J. A Fleming, FE. F. D. 

Je SIOR INSTITUTION OF ENGINEERS ЖСК ET 
Visit to “ The Model Engineer Exhibition a à 


quare, Westminster. 


2 p.m. 


7 p.n. 9 
i Horticultural Hall, Vincent-> 
SATURDAY, но 26th. 


JUNIOR 


INSTITUTION OF ENGINEERS- 
Visit to the Blacafriars Bridge 


Widening Works. 
2:30 pam. 
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THE PERMEABILITY OF ALLOYED IRONS AT HIGH 
FLUX DENSITIES. 


BY E. A. WATSON, B.Sc. 


Summary.—The author describes a method of testing small samples at 
high flux densities, and gives results obtained on alloyed irons at densities 
such as commonly occur in armature teeth. A comparison is made with 
а test on an ordinary transformer iron. Using the results obtained, the 
author deduces the excitation required for a given apparent density with 
different ratios of slot to tooth. 


Within the last year or twoa new variety of iron, generally 
known as alloyed iron, has been introduced, which has a com- 
paratively small hysteresis and eddy-current loss, and for this 
reason it has come into favour for transformer work. 

At present, however, little use seems to have been made of 
it in dynamo-electric machinery, possibly on account of its 
expense, which is rather greater than that of ordinary iron, 
and possibly on account of its lower permeability. As regards 
the first of these objections, it will be found on taking any 
ordinary case and working it out that the saving due to the 
adoption of the alloyed irons when reduced to capital far out- 
balances the extra cost of the.machine, a fact which seems to 
have been fully realised by transformer manufacturers. The 
second point is really the most important, as in dynamo-elec- 
tric machinery the output for a given copper loss is deter- 


Fie. 1. 
S, Sample. MM, Magnetising coils. A, U-shaped framing. 


mined by the flux density which can be allowed in the teeth 
of the armature, and it is hence desirable that the permea- 
bility of the material should be as high as possible. At Prof. 
Kapp’s suggestion the writer recently carried out some 
experiments at the Birmingham University electrical engineer- 
ing laboratories, in order to measure the permeabilities of 
various specimens of alloyed irons at those flux densities 
which are commonly allowed in armature teeth. 

The apparatus used, shown in Fig. 1, was designed by Prof 
Kapp, and is intended for measurements of high flux densities 
only. It consists of a U-shaped frame built up of laminations of 
high-permeability iron, and having a slot cut in it to receive the 
specimen to be tested. The two legs of the frame are wound 
with the magnetising coils, there being 220 turns of 1:6 mm. 
wire on each limb. 

The sample which is shown in place in Fig. 1 consists of 
strips of metal cut out of the sheet to be tested and built up 
into a bundle, each strip being 90 mm. long and 10 тш. wide, 
and filed true and parallel on the edges. About seven strips 
were placed side by side to form one bundle, which was ther 
wound with either two or three coils of 75 or 50 turns per coil 
of No. 38 copper wire, making 150 turns in all. The object 
of having three separate coils was to ascertain whether the 
flux was uniform along the whole length of the specimen and 
to see that no leakage took place. 


In order to prevent magnetic leakage each sample was flanked 
by a similar one built up of the same material, but without 
any winding, and separated from the wound portion by dis- 
tance pieces also of the same material; this was found to be 
quite effective in preventing leakage, although when no flank- 
ing strips were used considerable leakage took place. — — 

In using the apparatus the reluctance of the iron circuit of 
the U-shaped portion and also of the joint was treated as 
negligible. This, of course, is only true for high densities in 
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the specimen, and consequently large magnetising forces, but, 
as the area of the U-frame was about eight times that of the 
specimen, it may be assumed that, for densities near the 
saturation point of the sample, the error involved is very small, 
certainly less than 1 per cent. 

Another error may be due to the joint between the speci- 
men and the U-frame. In order to minimise this the contact 
area is kept large, and great care was taken to make the strips 
accurately true on the edge and fit them carefully to the slot. 
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The error dueto the reluctance of the joint cannot be estimated 
exactly, but, as no change in the permeability could be observed 
when pressure was applied to the joint, it is reasonable to con- 
clude that the error due to this cause was very small, and, in 
fact, negligible. 

The samples tested were four in number, three being of the 
alloyed variety and one an older iron. Samples Nos. 1 and 4 
were supplied by Messrs, Sankey, under the names of “Stalloy " 
and “ Lohys respectively. Samples 2 and 3 were of German 
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igin, and had a loss curve identical with that given by Prof. 
ln his Paper to the Institution of Electrical Engineers. 
Thofolloring analysis of sample No. 2 was given by Prof. Kapp 
in the discussion on the same Paper :— 


Carboen . 0:08 per cent.] Phosphorus 0-01 per cent. 
Illion e 940  ,, Manganese ........ 082  , 
Sulphur "—— 004 „, Iron, by difference ..96:20 w 


The composition of the other samples was not determined. 
All three alloyed varieties resembled one another in general 
appearance and mechanical properties, being considerably harder 
and more elastic than the ordinary kinds of iron sheet, such 
as “ Lohys" (sample 4). The fourth sample (Messrs. Sankey’s 
“Lohys” iron) is an older variety of iron, having a higher 
hysteresis and eddy-current loss than the alloyed irons, and 
was tested to check the statement often made that the alloyed 
irons have a lower permeability than the older varieties. 
Samples Nos. 1, 2 and 4 were from 0:35 mm. sheets; No. 
3 from 0:3 mm. sheets. 

The tests were made ballistically, the search coils on the 
sample being connected through a resistance box to the ter- 
minals of a moving-coil ballistic galvanometer, which was 
carefully standardised, both by means of a standard condenser 
and also by a standard inductance. The direction of current 
in the magnetising coils was then reversed and the throw of 
the galvanometer noted. In order to ensure freedom from any 
effect of residual magnetism, the current was reversed several 
times at each value before taking a reading. 
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Fro. 4.—SrALLoY Inox. Sample No. 1. 


к Rea obtained are shown in the curves given in Figs. 2 

turns i giving the relation between magnetising ampere 

inia ae a length and flux density, and Fig. 3 the 
vi M Lick, different 155 densities. 

m the curves that the Lohys iron i 
mor ys " iron is 
m c оч the alloyed irons, although the difference 
iron is not char in all probability the permeability of this 
tended for us 180 as that of armature sheets, as it is not in- 
beseen that de particularly high flux densities. It will also 
selves, the on e alloyed irons differ considerably among them- 
siderably i h specimen of German manufacture having a con- 

entities wil er permeability than the other at the higher бих 
the knee of op ing with it at the lower ones, and having 
"Stalloy " iron e curve considerably higher up, while the 
and lies above ол an Intermediate position at the higher 
even with a ma è others at the lower densities. In no саве, 
turns per centi ME power of upwards of 1,000 ampere 
reach the true ud did the flux density for the alloyed irons 
The flux densiti aiue of 22,000 lines per square centimetre. 
10 every cage 5 in the measurements as made were 
Peper or any oth Tue flux density in the iron, there being no 

is, of course Het lect interposed between the strips. 
obtain in practice ifferent from the conditions which actually 
ice, where there is paper insulation between the 


sheets as well as a number of air ducts, and where an alterna- 
tive path is offered to the flux by the air in the slots. In this 
case the apparent density in the teeth is considerably higher 
than the true value, and it is interesting to convert the values 
of true density obtained in the measurements to those of 
apparent density as used by some designers of dynamos. 
Taking as an average figure that 80 per cent. of the gross 

core length is occupied by iron, and the remaining 20 per cent. 
by paper insulation and air ducts, we have :— 

Area of path in air 5 l 

Area of path in iron 4 tp 
where S is the ratio of slot to tooth, and consequently 


B'- B4 1004874) 


where B' is the apparent density, B the true density and C 
the number of ampere turns per centimetre length required to 
produce the flux density B. 

This has been worked out for values of S of 0:5, 0°75, 1:0 
and 1:25 for two of the alloyed irons and the results plotted 
in Figs. 4 and 5. 

Taking the figures as a whole, we see that, although it is not 
possible to exceed about 24,000 or 24,500 apparent density, we 
can yet go about as high as is usual in modern practiee. In 
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Fio. 5.—Cariro AND KLEIx Iron. Sample No. 3. 


order to obtain this density in alloyed iron somewhat more 
excitation is required than with ordinary iron, but in direct- 
current machines, at any rate where the air-gap is greater than 
that necessary for mechanical clearance, this might toa large 
extent be avoided by decreasing the air-gap, the increased 
reluctance of the teeth at оа hi ол ша: p 
equivalent to an air-gap. Indeed, from the point of vie 
kosa regulation, it + batter to have highly saturated teeth 
than a long air-gap, as the reluctance of air is a constant 

antity. 
опей the great decrease of the constant losses with 
alloyed irons, the extended use of these in electrical machinery 
of all descriptions deserves the attention of designers. 

In conclusion, the writer would gratefully ockom Ices the 
help and suggestions received from Prof. Kapp in the course 


of the experiments. 


* The derivation of the formula is as follows : сатав the 5 
of iron in the teeth unity, we have a cross-section of pap 


i 1 (i 9200 section of air in the slots of 
= „ ) and а cross-sec 

and air ducts of 1 (ie 00 

55 С о . Hence 

К Total cross-sectional area of path in air . 584 

Total cross-sectional area of path in iron 4 


1. 
ү: 


in air 
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MEETING OF THE INTERNATIONAL PHOTOMETRIC. 


COMMISSION. 


The third meeting of the International Photometric Com- 
mission, held in Ziirich at the end of July last, resulted in an 
agreement being reached on the question of the ratios of light 
standards used by the illuminating industries in Great Britain, 
France and Germany. 

Jt may be remembered that the Commission was first appointed 
at the International Gas Congress held at Paris in 1900, since 
which date there have been two reunions. | 

The larger part of the time during the three days’ recent 
session in Zürich was occupied with the discussion of papers 
which were of more exclusive interest to the gas industry. It 
will not be denied, however, that one of the most important 
items on the agenda was the consideration of the reports from 
the National Laboratories dealing with investigations into the 
ratios of the principal flame standards of light. We feel the 
gas industry is to be congratulated on the initiation of inter- 
national researches of considerable interest and value. 

The only English delegates who were able to attend were 
Mr. J. W. Helps, hon. secretary of the Institute of Gas Engineers 
and chief engineer to the Croydon gas works, and Mr. C. C. 
Paterson, representing the National Physical Laboratory. We 
are glad to note that Prof. Brodhun of the Reichsanstalt and 
M. Laporte of the Laboratoire Centrale in Paris also attended 
and gave accounts of the work carried out in the laboratories 
with which they are associated. 

The three standards compared were the Carcel, the Hefner, 
and the Vernon Harcourt 10 c.p. Pentane lamp. There were 

altogether four individual sets of comparisons—those under- 
taken 

1, At the National Physical Laboratory by Mr. Paterson.* 

2. At the Reichsanstalt by Dr. Liebenthal.t 

3. At the Laboratoire d'Essais et Conservatoire by M. Perot.? 

4. At the Laboratoire Centrale by MM. Laporte and 
Touaust.3 

In researches 1, 2 and 4 the method of intercomparison 
through the medium of constant electric lamps was used. At 
the Laboratoire d'Essais, however, M. Perot adopted the plan 
of fixing the standards at the corners of an equilateral triangle 
and taking readings successively between any two of the 
lamps. In this way he obtained a value for the comparison 
between any two lamps, and also deduced the value of this 
relation from the ratios of the other two observations of the 
set. The ratios obtained in this way should, of course, be the 
same, but the results showed a discrepancy of about 3 per 
cent., which M. Perot attributes to error in judging between 
lights of different colours. 

The investigations at the Reichsanstalt, the Laboratoire 
Centrale and the National Physical Laboratory were all carried 
out on the same principle. Each flame standard was in turn 
compared against one or more constant electric sub-standards 
and the ratios deduced from the values obtained for the electric 
lamps. It is interesting to note that the Lummer Brodhun 
photometer head was used in all the four investigations. 

In the course of the discussion at Zürich on these reports 
Mr. Paterson said he thought it probable, from recent expe- 
rience which he had had, that the Pentane lamps used in the 
tests in Berlin and Paris had values which were slightly less than 
the standard lamp at the National Physical Laboratory. If this 
were the case, it would account for the fact that the English 

values forthe Hefner and Carcel lamps in terms of the Pentane 
were slightly hisher than those found in Germany and France. 
Mr. Helps stated that the gas referees had not noticed any of the 
differences to which Mr. Paterson referred. Dr. Brodhun 
raised the point of the large difference (about 4 per cent.) 
between the ratio of the English and German candles, as given 
in these reports, and the value of 0:88 which had been 
generally accepted up to now as correctly representing this 
ratio. Mr. Helps, while not offering any complete explana- 


Proc. Inst. E. E. Vol. XXXII. 

t Journal rur Gusbeleuchtung, Vol. XLIX., p. 559. 
; Bulletin du Laboratoire d' Essais, No. 9. 

$ Bulletin Soc. Int. des Elezt., Vol. VI., No. 58. 


tion, suggested that some of the difference might be accounted 
for by.the use of the English candles in the earlier German 
investigations in a way which was not standard practice in this. 
country. The fact, however, remains that apparently the 
ratio between the 10 c.p. Pentane lamp and the Hefner lamp is 
some 4 per cent, from the now generally accepted value. 

A sub-committee was appointed, consisting of Dr. Brodhun, 
Mr. Paterson and M. Laporte, to consider the reports and make. 
a recommendation to the committee on the question of the 
relative values of the standards under consideration. | 

For the purpose of the intercomparison of results, М. Laporte 
had previously drawn upa statement classifying various values 
which had been obtained for the ratios of the standard. Among 
these are included three sets of comparisons through the 
medium of electric lamps which were tested in turn at the 
National Laboratories of France, Germany and England. 

A translation of M. Laporte’s statement is given below.* 

Attention was called to the discrepancy which the table 
shows to exist between the actual comparisons of the Harcourt 
and Hefner flame standards and the comparison obtained 
through the medium of electric lamps. Mr. Paterson stated, . 
in connection with this point, that there had been other elec- 
tric lamp comparisons in addition to those which M. Laporte 
had tabulated, which showed that there was a difference of 
between 2 and 8 per cent. About half of this discrepancy. 
could be explained by differences in the methods of measuring 
humidity in the two countries, which would bring the value 
for the electric lamp comparisons nearer to the value of the 
direct measurements. In view of this the Commission deemed 
it desirable, for the sake of obtaining uniformity in compa- 
risons, to recommend the method which should be employed 
in humidity measurement. It was, therefore, decided “ while 
not expressing an opinion upon the absolute accuracy of 
the ventilated hygrometer, to recommend this method for 
the present as probably the most accurate and consistent one 
for use in connection with flame standards when measurement 
of humidity is necessary.” 

The values adopted by the Commission are embodied in the 
following resolution, which was unanimously adopted by the 
Commission :— 

„The International Photometric Commission, after having 
heard and discussed the reports of the work carried out in the 
German, English and French Laboratories, on the proposition 
of the sub-committee composed of Messrs. Vautier (president), 
Brodhun, Laporte and Paterson, accepts the following values 
for the ratios of the luminous intensity of the flame standards 
now in use :— 


—— — — 


e ulnas Ur ТЕГЕ ТТЕ 10°7; Hefner 
Vernon Нагоойг.................... 10°95 т 
j S va creed 1:02, Carcel ` 


The above ratios have been chosen in order to avoid num- 
bers which are less than unity. 

These values are correct within the limits of plus or minus 
1 per cent. 

The values apply to the luminous intensity of the lamps. 
when burning respectively under their normal atmospheric 
conditions ; that is to say— | 
Barometric pressure, 760 mm. 


Humidity :— | 
Carcel ............ 10:0 Litres of water vapour per cubic metre 
of dry air. | 
Hefner ..... —— 8:8 


97 21 79 


Vernon Harcourt.... 10:0 v „ T 


The ratios given below are deduced with sufficient accuracy 
from the figures already given :— 


Carcel. Hefner Vernon Harcourt. 
Carcel .......... P 1075 0`980 
Hefner .......... 0:093, ...... LO ...... 0:091; 
Vernon Harcourt.. 1:02) ...... 10999 1:0 


The Commission subsequently discussed the desirability of 
making further attempts to reproduce the Violle standard, 

At Mr. Paterson's request the ratio deduced, of Pentane to Hefner, 
from the tests on Dr. Sharp's lamps, were omitted from the tables. At 
the time of Dr. Sharp’s comparisons the National Physical Laboratory 
had not established its standard of candle.power, and Dr. Sharp’s report 
on the lamps stated this fact in order that the results should not be used 
for the purpose of international comparisons. The figures have been 
omitted from the translation ot M. Laporte's statement. 


especially in view of the suitability of the high temperature 
furnaces recently devised by Dr. Harker at the National 
Physical Laboratory. It was decided to communicate with 
the National Laboratories with a view if possible to setting on 
foot experiments which should lead to a satisfactory solution 


of this question. | 
EXAMINATION OF THE RESULTS OBTAINED FOR RATIOS OF 
THE THREE STANDARDS—CARCEL, HEFNER AND VERNON 


HARCOURT.* 
STATEMENT BY M. LAPORTE. | 


At the last meeting of the International Photometric Committee at 
Zurich in 1903, Dr. Bunte, after summing up previous work on this ques- 
tion, gave, in conclusion, the following as the most probable values :— 


Vernon Harcourt .................. =11°4 Hefner. 
Carel. € DE . =10°9 Hefner. 


The work done in Germany at the Imperial Reichsanstalt by Dr. 
Liebenthal gives as the result of the comparison of the Carcel with the 
Hefner the ratio Carcel = 10.8 Hefner, the Hefner being brought under its 
natural atmospheric conditions—viz., 8:8 litres of water vapour per cubic 
metre о! dry air. | 

Dr. Liebenthal has made no correction on the luminous intensity of the 
Carcel lamp, but he has established by direct experiments the result that 
the ratio Carcel Hefner varies but little with atmospheric conditions, and 
that in consequence the correction to be made to the luminous intensity 
of the Carcel was very close to that of the Hefner lamp. Under these 
circumstances it is taken for granted that in the preceding ratio the 
Carcel is under the same atmospheric conditions as the Hefner lamp 
namely, that the humidity of the air is 8:8 litres of water vapour per 
cubie meter of dry air. If the luminous intensity of the Carcel lamp be 
made to correspond with the atmospheric condition, taken as the mean in 
France—namely, 10 litres of water vapour per cubic meter of dry air—by 
edopting the coefficient of correction of 0-006,+ which applies to the Hefner 
snd Vernon Harcourt lamps, the preceding ratio becomes 


Carcel EE E E E = 10:72 Hefner. 
The ratio found for the Vernon Harcourt lamp was the following :— 
Vernon Harcourt .................. = 10:8 Hefner, 


the Pentane lamp being used under normal Engli 1 1 

А ; : glish atmospheric condi- 
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| p at 8 litres, I vapour per cubic metre and the Hefner 
The results of tests made in England by Mr. i 

Physi 1 Labo toll 4 ; y | r Paterson at the National 
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by the interve гаан. with each other, and (2) of comparisons obtained 
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applied to bring each с 
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Hefner 


Yamon amo . . ... 1.00 Camel 
„6552556555 4 Өз үө Др = 0:093 Vernon Harcourt. 
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jou eno e interesting to note have been made by certain 
rance, taking о successively to Germany, England and 
paring the values obt 0 the same incandescent оой lamps. By com- 
luminous intensity of the c it is possible to calculate the ratios of the 
tions under which they аи of each country under the exact соп- 


In 190 
3 Dr. Sharp, of the Electrical Testing Laboratories of New York, 


tained th i 
his lamps 3e following results for the mean of the luminous intensity of 
Laboratoire Centrale in Paris ........ = 16-2 candles 
Reichsanstalt in Ch or 1:685 Carcel. 
: n Charlottenburg. —18- 
+ following ratio is thus аа ан = 18-12 Hefner. 
hiweu es UN —0:093 Carcel. 
Washi E Hy de, зайын in physies at the Bureau of Standards, 
хан of his experiments. The ene and has recently published the 
e чы of 10 lamps Mem fell 8 obtained by him of the means of 
ernon un 
Cartel. 5 ч Veen ена =11:19 Hefner. 
Vernon Harcomp 777777700007 TE 0 2 Hefner. 
SIUE Vea CR ar o аан = 1:043 Carcel. 


Finally in 19 
#07 the Laboratoire Centrale sent MM. Laporte and Jouaust 


' Communica 
te ; 
И 4 to the International Photometric Commission, July, 

Made i ол i 

MET numerous l C je in 1906-7 at the Laboratoire Centrale 
шша for the eorreetia atmospheric conditions have shown that the 
уа part the nsa complex one, and that temperature 
the mrt, Between 150 and See intensity increasing with the tem- 
Ue indicated for the other 9 ешеш of variation approaches 


THE ELECTRICIAN, OCTOBER 18, 1907. 


to Teddington and to Charlottenburg with incandescent lamps, the results 
of this series of measurements being the following :— 


Hefner ...... vns ГУТ 9 00934 Carcel. 
Vernon Har count = 1-027 Caroel. " 
Whence Hefne nn = 0.0908 Vernon Harcourt. 


By tabulating these different results and by calculating the reciprocals 
the results of the different tests may be compared. y 
ee SEEE —————— 


— Carcel. Hefner. [Vernon Harcourt. | | 
1. 10°72 (0-984) 
2. (10:73) | 0:982 0-095) 
8. (10-75) (0: 
Carcel.......... 4. l0 (1075) 
5. (0:958) 
6. (10°70) (0:978) 
1. (0:0933) (009018) | 
2. (0:0930) ш: PH 
: 3. 0 093 9 
Hefner ........ 4. 0.0930 1-0 
5. (0-0932) (0:0894) . 
6. 0:0984 — 
1. (1:016) | 109 
2.| 1:018 10°95 
Vernon Harcourt A 1-005 (10775) 10 
| 5. 1:048 (11:19) 
6. | 1:027 41101) 
1, German tests, 2. English tests. 3. French tests. 4. Dr. Sharp, 


1903.* 5. Mr. Hyde, 1906. 6. MM. Laporte and Jouaust, 1907. 


An examination of this table shows that the ratio of the Carcel 
and the Hefner lamps is in accord, and this determination seems 
sufficient for the ratios of the Vernon Harcourt lamp to. the Carcel and 
Hefner lamps; the results, of the three researches, German, English and 
French, differ by less than 2 per cent., but the discrepancies obtained in 
the comparison of lamps carried from one laboratory to another amounted 
to 4 per cent.* | 2 

It is difficult to/say whether these errors are due to accidental errors 
of measurement, to systematic differences between the different speci- 
mens of the standards, or to different valuations of atmospheric conditions. 
Under these circumstances itseems quite sufficient to define the result of the 
units by two significant figures. However, as by suppressing the decimals 
the errors may be augmented when the reciprocal or the ratio of two co- 
efficients is taken, it is thought that it will be useful to fix at the same 
time the values to adopt for the ratios and their reciprocale. 

Following this method one or other of the coefficients in the appended 
table should be chosen :— | 


Vernon Harcourt. 


— Carcel. | Hefner. 
Gare! ‚|10 | | 10:7 | 0-98 
Hefner ................ 0-093 1:0 i 0:0915 
Vernon Harcourt ...... 1:02 | 10:95 | го 


It appears that by their recent тезе arches the different laboratories 
have now quite established the specifications of their respective standards, 
and, in consequence, the values of the ratios given above may be assigned 
an accuracy of plus or minus 1 per cent. 

- E 
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. - LARGE GERMAN GAS ENGINES. 


CONTINENTAL TOUR OF THE KEY ENGINEERING CO. 


Last week, starting on Monday, October 7th, and returning 
on Saturday, October 12th, a party of British engineers was 
conducted by Mr. Leonard Andrews, of the Key Engineering 
Co. (Ltd.), over a number of blast-furnace and coke-oven gas 
plants in Southern Germany. The trip was organised mainly 
to show the progress made in the manufacture of large gas 


' engines by Messrs. Ehrhardt & Sehmer, of Saarbrücken, and 


also to exhibit their actual use in conjunction with dynamo- 
electric machinery for.electric power production in iron and 
steel works. The members of the party which left Charing 
Cross to make the tour comprised the following: Sir 
Vesey Strong, Prof. Unwin, and Messrs. Leonard Andrews, 
H. Bell, C. S. Vesey Brown, A. Clough, Edw: W. Cowan, 
S. E. Féedden, W. Handcock, Llewellyn Preece, T. Roles, 
E. T..Ruthven-Murray; R. B. Slacke, Ald. Smith; also Messrs. 
A. H. Allen, H. Jeans, S. R. Roget, W. E. Warrilow, R. W. 
Weekes and A. G. Whyte, representing the technical press. 
On Tuesday the party visited the works of the Cie. des 


Forges & Aciéries de la Marine & D'Homécourt at Homécourt. 


Here blast-furnace gas-engine power plant is installed, 
consisting of three 1,650 B. H.. and two 600 B. H.P. engines. 
Another 1,650 B. H. P. engine is at present being erected. The 
large engines have a stroke of 1,200 mm. and cylinder dia- 
meter of 1,050 mm., the speed being 95 revs. per min. The 
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Fic. 2.—SEcTION THROUGH MIXING VALVE. 


generators are three-phase 500 volt machines, and the power 
is used for driving a continuous rolling mill, pumps and other 


. machinery about the works. 


Wednesday's programme included the blowing engines at 
the Stumm Iron and Steel Works, Neunkirchen, these develop- 
ing 1,000 B. H. P., each running at 100 revs. per min. and blow- 
ing against a pressure of about 7 Ib. per square inch. The 
stroke and cylinder diameter are 1,000 mm. and 850 mm. 

A trip was also made to Heinitz, where there are two engines 
running on coke oven gas, one tandem of 600 H.P. and the 
other twin tandem of 1,200 B.H P. There are three more of 
the latter now being erected. These engines drive 5,000 volt 
three-phase generators which are operated in parallel with an 
existing steam plant some distance away. The stroke and 
diameter of all these engines is 750 mm. and 630 mm., the 
speed being 150 revs. per min. 

The afternoon of Thursday was devoted to what proved to 
be a most enjoyable trip down the Rhine in a steam-launch, 
from Rüdesheim to Coblentz. | 

On Friday morning the engines were inspected at the 
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Hoesch Iron and Steel Works, Dortmund. They each develop ing and winding plants are also built, these having been 
9900 B. H.P. and drive direct current dynamos in parallel. the original products of the firm. At the time of the visit 
Their stroke is 1,300 mm., cylinder diameter is 1,150 mm., and | a 20,000 н.Р. rolling mill steam engine was in course of erection. 
speed 94 rers. per min. These machines are installed in a large The design of the Ehrhardt & Sehmer gas en ine resembles 
station containing blowing engines and gas dy namos, the total | that of the Deutz engine (The Electrician, Vol. LVII., p. 647), 
capacity of the entire plant being about 10,000 E. P. but in the details of the valve gear and piston and cylinder 
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Fic. 3.—600 лхр 1,200 н.р, EHRHARDT AND SEHMER Gas ENGINES INSTALLED AT THE GOVERNMENT MIN ES, HEINITZ. 


Tte tempcrary end of the engine room divides the plant shown from the extension of the room in which three additional 
1,200 H.r. sets are being at present ere 


design there are many points of difference. The cylinder 
and water jacket are cast in one piece ; this form of construc- 
tion has only been arrived at after considerable experiment in 
the foundry. A portion of the stresses in the cylinder are 


Altenessen. The inspecti = jack is arrang t, and the 
\ pection of the latter was greatly appre- | taken up by the outer acket by this arrangement, an 
ciated. There are TA PME difficulties of mak- 


three sets, operated ing good joints, 
on the Ilgner sys- сус FES, which are experi- 
tem. (The Elec- enced with separate 
trician, Vol. LVIII, liners, are entirely 
p. 23. avoided. The cylin- 

Messrs. Ehrhardt ders, middle dis- 
&Sehmer, who were tance and end pieces 
the hosts of the are bolted together 
party during the in such a way that 
trip, have been ma- the cylinders are 
ers of gas engines supported only at 
for about four years their ends, the space 
and have extensive underneath them in 
n j shy the centre being left 

Saarbrücken. free for exhaust 
жеу 1 valve and gear. 

n to the par Fig, 1 is a sec- 
on Wednesda, tional elevation 
during the week of througha 2,200 H.P. 

e tour, and an engine, which clear- 
Opportunity was ly shows the details 
afforded for wit. of the construction 
Nea. s detailed of nee рове 
engines ШШ М | К Чг. The water 

esign to those Fic 4.—EnkcriNG Suor IN THE SAARBRÜCKEN WORKS OF Messrs, EHRHARDT & SEHMER. cooling arrange - 
Which were seen in | ments are also well 
Operation in the various brou ght out, particularly those adopted for the piston rod ae 
10 re are e The path of the water is indicated by am н 
2 acres, 8 
D 


By the courtesy of the Felten Guilleaume Lahmeyerwerke 
the party was conducted round their works at Frankfort on 
Thursday morning, and on Friday afternoon they were shown 
the electric winding plants at the Mathias Stinnes mines at 


power plants referred to. Upwards of 
mployed in the works, which cover an area of 


pistons. 
Steam engines for rolling mills and pump- 


water is conducted to the reciprocating rod by a roc 
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coupled to a shorter lever which is connected through stuffing to alterations in the.gas quantity or pressure. It is so set that 
boxes to the water supply. The supply is maintained by the gas valve always clo:es before the end of the suction stroke, 
rocking pumps driven from the main crank shaft or the two to во that after having drawn in its gas charge the piston sucks 
one shaſt. air into the cylinder at the end of the stroke. This ensures 
The engines operate on the Otto cycle and the explosions , that there is no explosive mixture in the mixing chamber, and 
are arranged in the tandem engines to give two explosions per | does away. with the danger of back-firing. As there is always 
revolution, and in the twin tandem engines twice that number. an excess of air in the gas and air charge great economy is ob- 
All the gas and air valve gear, as will be seen from Fig. 1, is tained, and the gas is entirely consumed. 
mounted at the top of the cylinder and operated by cams and The ignition gear adopted is evidently very effective. The 
eccentrics on the two to one shaft. There are two mixing explosion of the cylinder gases always takes place at the same 
valves in the centre and two inlet valves, one at each side. ' portion of the stroke, as all regulating is effected on the fuel 
The mixing valves are of special construction, and form one valves of the engines. A low-tonsion circuit of about 70 volts 
of the distinctive features of the engine. Fig. 2 shows a sec- | pressure is ut‘lised for the ignition, and the connections include 
tion through one of these valves, with the operating rods and | a contact maker on the lay shaft, a solenoid and a make and- 
governor gear. Referring to this, the gas valve A is actuated | break contact in the cylinder itself. The solenoid referred to 
by the lever B, which is moved by the lever C through the | is fitted with a plunger, which is linked up to a set of levers, 
trip D. The trip gear is timed by the governor through the | controlled by a spring, which operate the contact inside the 
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| 5. —T wo 2,200 н.р, EHRHARDT & SEHMER Слз ENGINES INSTALLED AT THE Нокзсн Inox & STEEL Works, DORTMUND. 


These engines develop 1,100 n. p. per cylinder, and by the arrangement of the cylinders in twin tand 


1 em a unit of t 
engines are said tobe the largest yet built. e TR 


levers E and F and the connecting link between them, 


the position of the pin G determinin i і 
| g the time of closing of 
the gas valve. There is no air valve on the mixing ү 
ear, the eupply of air, once regulated, being kept constant. 
he gas valve is a simple double-seated valve, and entirely 
uninfluenced by the pressure of the gas. There are no guiding 
sr aa 2 we gas passages, and, consequently, a large amount 

е gas cannot cause sticking t i 

ee g through the formation 

The disc H, fixed to a sleeve outsid i 
: I d side the gas valve spindle 
0 paces in the mixing chamber and is adjusted by tand from 
the lever I. This is set in the first instance, when an engine 
їз started up, to suit the particular working conditions, and does 
a require altering when running. Its object is to prevent 
26 gas 1 thebeabins on one another as they enter 

t and at the same ti 

into the 5 с time allow both to flow freely 
This arrangemert of the mixing valv 


; т е gear gi ‚ 
governing, suiting itself not only to varia gear gives perfect 


tions of load, but also 


cylinder. Normally the circuit is closed at the internal con 
tact. As soon as the wiper on the lay shaft completes the 
circuit the solenoid is energiscd, attracts its armature, and 
creates the exploding spark by breaking tho circuit at the 
internal contacts. The solenoid is then de-energised and the 
spring takes it back to its normal position, leaving the circuit 
made inside the cylinder. The iguition circuits are properly 
fused and the wiring is neatly carried round the engine in 
steel or brass conduit. 


(To be concluded.) 
P] M 


Wireless Telephony.— The Tribune states that Dr. Lee de 
Forest has been conducting tests in wireless telephony on 
board the U.S. battleships “Virginia” and “Connecticut, 
and that these tests were sufficiently satisfactory to induce the 
U S. Government to give instructions that all the battleships 
cruising to the Pacific are to be equipped with the De Forest 
system before leaving on December 15th next. ` 


— 


po 


` leveral of the pits pumping operations ceased in December, 1903, 


КЕ aidit could te efficiently handled in the very smaÌl pump 


THE ELECTRICIAN, OCTOBER 18, 1907. 11 


— . U —— —— — —„. —2—Ü . :—Z—ͤ—ͤ Ä—ñ —-¼ù —¾ũ 


— ͤ ————— 


ELECTRICAL PUMPING INSTALLATION FOR THE LINDAL MOOR MINES. 


The use of electricity has become such а universal factor in mining i rs PumPING PrawT. | | 
operations that very few installations can now call for special com In the Low ‘eld pit, which is inclined at an angle of 48 deg. to the 
ment unless they embody special features. The electrical power vertical, as will be noticed in the view (Fig. 1) showing the pit 
installation which has just been completed for Messrs. Harrison, | head, two centrifugal pumping sets have been provided, each 
Ainslie & Co. (Ltd.), Lindal Moor Mines, by the Electrical Co. | capable of del vering 4,000 gallons of water per minute against u 

total head, including friction, of 895 ft. On 

ЖИНИНЕ a m n reaching a depth of 378 fl., where the two shafts 

[^ XE | join, these two pumps will be connected in series, 

and the design is such that when working in 

| : series they can together deliver the full quan- 

| l ui tity of 4,000 gallons per minute against a total 

; | head of 780 ft. These two pumps are of the 

one-stage type, and rest upon a special carriage 

running on rails having a gauge of 6 ft. 6 in., 
as shown in Fig. 2. 

Each pump has two wrought-iron delivery 
pipes, which are connected at the top by means 
of в Y pipe, which supports a rising main 14 in. 
diameter. The check valve has an internal 
diameter of 875 mm. and a foot valve 450 mm. 


9 " 1 e ть i LE internal diamoter is fitted with strainer. Each 

Ww 7 " 2 i E MA ind pump has a rope sheave 4 ft. diameter mounted 

oec ee pu = XI on suitable brackets. Each of the motors direct- 

ТТА „КОРУУ, КРЕ 4 coupled to these two pumps is capable of a 
mili p mi E г А . 

tan 1 "y А continuous output of 750 в.н.р. when working 

Fili 1 4 ay 2 5 оп а circuit of 3,000 volts 50 cycles per second, 


and the speed of the combined set is 1,485 
revs. per min. 

In the Diamond shafts two vertical sinking 
pumps are provided, each of which is capable of 
raising 1,000 gallons of water per minute against 
& total head, including suction, delivery and 


Melo bp Lemere, | | pipe resistance, of 680ft. These pumps are 


Fic. 1.—View or LowrigLp PIT, SHOWING INCLINATION OF Pu urs. also fitted with direct-coupled motors having 
| js | | an output of 315 н.р, at 1,480 revs. per шїп. 
(Ltà.), Charing Cross. road, London, can, however, lay claim to par. These pumps are of the three-stage type, and are fitted wit! elastic 
ticular attention on the part of ongineers and the mining world couplings and cast-iron intermediate piece for connecting. and 
generally, not only on account of the special features involved, but . centring the pumps with the motors. А breeches pipe is pr ovided 

because it is stated to be the largest and most comprehensive | in each case, with wrought iron suction pipe, 280 mm. internal 
plant of its kind yet put down in Great Britain. Before giving a | | 
general outline of the installation it may be well to state с сеу 
d bon Which have led up to the adoption of the present 


The mines exist for the purpose of extraction of iron ore, and in 


owing to breakdowns and through the pumping plant, then existing, 
veing inenficient to cope with the Шш. of ш, The pits so 

4 (bich are four in number) are connected together under- 
1 either artificially or by natural drainage. At the time the 
eur] operations ceased the maximum inrush of water reached 
fow ue gallons per minute, though the normal dry-weather 
8,800 ills ae to about 4,000 gallons per minute. About 
plant fro ns per minute were pumped out by the old pumping 
675 ft ee two of the pits in question, one being the Lowtield pit, 
ci dde шо the other the Diamond pit, 612 ft. deep, an arti- 
gallons Lm existing between the two pits. Further, 9,300 
is 300 fl de pumped out from the two Bercune pits, one of which 
reasons, ser жеп the other 495 ft. deep. For the above-mentioned 
the pumpin urther, owing to the then existing business conditions, 
шш the 28 Operations were abandoned in the above-named pits, 


@ matter came up again f : à ° ? 
g of 1906, р ag or serious reconsideration in the 


In the four 1 1 2 . * 
В pits їп question—viz., Lowfield, Diamond and 
cune | and 2— three shafts were available for pumping plants, 


ut th Е аА 
t : iw Initial difficulty to be overcome was the designing of 


; was only after five or six schemes had been d 
r s propose 
а very а a satisfactory solution was evolved. Further, it was 
Which would Менс ю pens plant of the required dimensions 
of Water, and a apanle of making any impression upon the inrush 
igh-velocit it was only the possibility of using electricity and 
to seriously roont which induced Messrs. Harrison, Ainslie & Co. 
following are 5 the project for pumping the mines dry. The 
indicate the ver e dimensions of the pump shafts, which clearly 
be designed :— y small space for which the pumping plants had to 


Lowfeld T Photo by Lcmere. 
from the рі wo shafts, each 8 ft. 4 mod 6 ft., toa depth of 378 ft. Fic, 2.—ONE or THE PUMPS AT THE LowFIELD PIT. 
f t. 


Pit: Twos below this depth, one sha біп. by 6ft. Diamond 


t 
by 3 ft. 5in ts, each 6 ft by 6ft. Bercune Pit: Two shafts, 5 ft. 3 in. also two wrought-iron delivery 


i ) diameter, foot valve and strainer; al: 4 11 
. dure А *Pecial arrangement of high-speed centrifugal pumps pipes conneoted at the top by a E P QU siepe d ga е 
plete Чака, motors was devised, and & contract for the com- | main. Each set is complet? with chec » DY | 
was placed with the Electrical Co. (Ltd.). valve 225 mm. diameter. 


12 
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Each pumping set is entirely enclosed in a framing of structural 
iron, and a suitable rope sheave is provided for carrying the weight 
of the entire pump with its motor, together with the electric cable 
and wrought-iron delivery pipe of 200mm. diameter, when filled 
with water under normal working conditions. On the side of each 


Photo фу Lemere, Fic. 3.—Sus-Station AT LowriELD Pir, 


set is a service ladder with wooden platform at the top and bottom, 
as seen in Fig. 5. . 

In the Bercune pit are provided two pumping plants of similar 
design to those in the Diamond pit; but in this case each pump is 
designed for delivering 1,000 gallons of water per minute against 
а total head of 540 ft., the motors having an output of 250 H.P., 
and the speed of each set being 250 
revs. per min. These pumps are each 
of the five-stage type. The arrange- 
ment of valves and pipes is the same 
as for the Diamond pumps. 

The steel cables, by which means 
the pumps are lowered into the pits, 
are fastened at the pit heads, from 
which point they go down their respec- 
tive shafts, round the rope sheave of 
each pump, and up again to the top of 
the shafts, where they are wound round 
the winches provided for the purpose 
of raising and lowering. The delivery 
pipes for the vertical pumps are each 
stayed in position by means of the 
steel-wire ropes which pass up and 
down either side, stay rods being pro- 
vided at various points with suitable 
guides through which the cables pass, 
The weight of each of the Lowfield 
pumps, complete with i's motor, suction 
and delivery pipe, suspension cable, 
electric cable and its own column of 
water, is about 50 tons, the ropes being 
5] in. in circumference, with a breaking 
strain of 108 tons. The corresponding 
weight of each of the Diamond and 
Bercune pumping sets is 36 tons. The 
ropes have been supplied by Messrs. G. 
Cradock & Co., and are made from 
galvanised special plough steel, 

With a view to affording rapid sinking 
operations, the Diamond and Bereune 


Photg by Lemere 


means the pumps will initially raise nearly 200 per cent, of their 
normal output, and when the half Way stages are reached the full 
number of impellers will be brought into action. From the above it 
will be seen that the total initial quantity of water with which the 


THE ELECTRICIAN, OCTOBER 18, 1907. 


- 
< 


E 
= * 
LL 


whole plant will be able to deal is about 15,0.0 gallons per minute, 
this being reduced to 6,000 gallons per minute as the pumps reach 
the lower levels. The centrifugal pumps have all been provided and 
built by Messrs. Sulzer Bros, of Winterthur, who have had a unique 
experience in the building of high-lift centrifugal pumps for heavy 
duty. We are informed that the combined 
efficiencies of the pumping sets are about 73 per 
cent, 

The motors are of very special design for work- 
ing under the abnormal conditions, and are con- 
structed of particularly narrow dimensions to 
admit of their passing down the pumping ways 
that are available. They are all fitted with 
short circuited rotors, and the motor cas s are 
arranged with ample ventilation, and a forced 
circulation of air is maintained by means of fans 
fitted on the motor shafts. Although the motors 
are of the ventilated enclosed type, there is 
ample protection, by means of suitable hoods, 
against falling water or fragments, &c. А вес. 
tion through опе of the 750 н.р. motors 1s given 
ia Fig. 6, whilst Fig. 7 shows the result of tests 
made on it. 

One of the most striking features is that the 
high-tension current of 3.000 volts is taken 
direct to the motors without intervening 
transformers, all terminals and live parts 
being securely protected in such a manner that 
there is no risk of danger to the men in 
charge. 

The cables used for conducting the current to 
the motors in the pits are of special flexible 
pattern, and are of three-core stranded type 
insulated with pure and vulcanised rubber, the 
rubber being specially selected so as to render 
the cables entirely safe for a constant working 
voltage of 3,000 volts between phases, a wire 
armouring being also used for a protection to 
the rubber. The cable for each motor is wound 
on its respective cable drum, one end being 
connected to the slip rings on its shaft, as 
seen in Fig. 8, the other end being connected through a water- 
tight junction box, fitted on the side of the motor, direct to the 
motor terminals. By means of this arrangement the cable 
is paid out as the motor is lowered down the pit, and the 
whole of the live cables and terminals are effectually sealed and 
protected. Each of the three cores of the cables used in 


i | 


pumps have been specially designed so Fic. 4.— VIEW or SWITCHBOARD IN POWER STATION AT LINDAL. 
that duringthe first halfof the operations 
of draining only some of their impellers will be in use. By this 


the Lowfield pit is of 70 sq. mm. sectional area, the com- 
plete cable being nearly 3in. in diameter. The cables in 
use at the Diamond and Bercune pits are of smaller size, 


саба of the cores being 25 sq. mm. and 16 sq. mm, respec- 
tively. 


V — 
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A separate steam separator is built into the steam range adjacent 
to each turbine. These separators are of the A. E. G. type, and are 
built to meet the special requirements pertaining to turbine instal- 
lations, the design being such that they absolutely prevent any grit 
or а boiler scaling passing from the steam range into the turbine 
nozzles. 

The steam range, which bas been erected by Messrs. Babcock & 
Wilcox, is so arranged that each boiler and each turbine cau he 
separately cut off. The boiler plant consists of three Babcock & 
Wilcox water-tube boilers, each having 4,020 sq. ft. heating sur- 
face and superheaters, the three stokers being driven from опо shaft 
by а small three-phase motor. The feed water is delivered by two 
Weir feed pumps, and а Green’s economiser is also installed. 

Switchboard.—The current from the turbo-generators and to the 
motors is controlled by means of a main switchboard (Fig. 4) of 
special cellular design, and in certain particulars it is dissimilar to 
any in this country. There is no marble or slate whatever in the 
construction of the board, the front of same being constructed of 
tiled masonry, upon which the instruments are mounted, the 
awitches, &c., being operated by means of handwheels. The con- 
nections are made to the switchgear by means of spindles passing 
through the tiled wall, these driving either direct on to the switch- 
gear or by sprocket wheels and chains. This arrangement ensures 
the entire isolation of the high-tension apparatus and effectually 
minimises fire risks and danger to the staff. 

A special feature of the control arrangements is that each of the 
six pit motors is individually under the control of the power-station 
engineer, the whole of the starting and stopping operations being 
carried out by means of the switchboard apparatus. This idea has 
been worked out by the Electrical Co. and is worthy of particular 
notice. 

As will be seen from the diagram of connections (Fig. 9), two sets 
of bus bars are provided, one set for running the motors under 
full pressure and the other for gradually raising the pressure at 
starting. The starting is effected by means of two transformers 
connected in series. One of these is an auto-transformer, which 
reduces the voltage to about half the working pressure; the second 


GENERATING STATION. 


In order to provide power а generating station has been built a 
short distance from Lindal station on the Furness Railway. The 
distance from the generating station to the three pits is: Lowfield 
980 yds., Bercune 800 yds, Diamond 1,720 yds. A three-phase 
alternating-current system has been adopted, and in order to transmit 
che required power without undue loss, and at the same time have 
a working pressure which could be used direct in the motors without 
transformers, a pressure of 8,800 volts, with a frequency of 50 cycles 
per second, was chosen. The arrangement of the generating station 
is shown in Fig. 8. 

The current is generated by three steam turbo-generators of the 
horizontal type, designed and constructed on the A.E.G. principle, 

| each set being capable of a continuous 
output of 1,140 к.н.Р. when running at 
8,000 revs. per min., and supplied with 
steam having a pressure of 200 Ib. per 
square inch at the stop valve, superheated 
to a temperature of about 600°F. Each 
turbine exhausts into a surface condenser 
of Messrs. Worthington’s manufacture, 
spocially designed for maintaining the 
high vacuum which is necessary for the 
efficient working of turbine plant. A 
special description of the A.E.G. turbines 
appeared in The Electrician of December 
14, 1906, and it will be remembered that 
they are designed on the velocity prin- 
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Fig. 7.—CURVES SHOWING RESULTS or TESTS ON 750 Н. Motor. 


Fic. 6.— SECTION or 750 f. P. MOTOR 
THE SMALLER Pumps, 


transformer has its primary connected in series with the auto- 
transformer, and its secondary connected to the liquid resistance, 
which is gradually short-circuited on starting the motors. By this 
means the pressure on the motors 18 increased gradually, and all 
large current rushes, which might in the ordinary way affect the 
voltage regulation of the station, are avoided. As soon as the motors 
have been run up to full speed on the auxiliary bus bars, they are 
switched on to the main bars by means of change-over switches of 


the oil break pattern. 


о aam being expanded and ita pressure energy transformed 
9 0 ved energy in two stagos, each pressure stage having two 


The generators are of & i А . 

in : particularly solid construction, the rotat- 
а the characteristic of а solid cylinder. By а special 
round the stat tion and by water circulation in a double casing 
larly соо], The no pan the entire generator is kept ко 
about 20 ft. fro circulating water flows by gravity under a ead of 
amount of es & tank situated above the engine room. The 

ater specified to be taken by each generator is 11 


allo 
This ns per minute, but the amount can be regulated as required. 


ich ff of water сі ion i 1 1 1 il switch ted thereto by means of trip 
the generator i r circulation is exceedingly simple, and | operating the oil switches are connec r / r 
turbino ышт rfectly cool, which is not always the case in | gear, this trip gear being operated by solenoids which are fed with 


current direct from the ’bus bars. The circuit-breakers are con- 

i fed through special current transformers 
trolled by relays which are fe gh sp ан 
loses the solenoid circuit on the oil switch. This 
he switch from the hand - wheel, and the switch is 
ful springs. The controlling relays 
ious overloads as desired, um can ae a 

for instantaneous operation or with a time element which W. 

alp allow them to act after an overload has been on for some pre- 


mined time. | f 
derbe arrangement of switching and controlling gear thus 7 
with certain attendants who would otherwise be required. The on!. 

E 


owin e generator also runs practically noiselessly, 
ache oen cat an, ffn of the stator, which does mi with the 
plant. Fach turbo the ventilating dises existing in other types of 
the main shaft орао has its own exciter direct-coupled to 
tion, which б: by means of the Tirrill" system of regula- 
Voltage on the irapa) adjusts the excitation, the terminal 
Huetuatioes Ther is kept absolutely constant, irrespective of 
about 15) lb er kil he steam consumption obtained on test was 
steam at a 1 5 owatt-hour, with a vacuum of 95 per cent. and 
Pressure of 200 Ib. at a temperature of 572°F. This 


gure com a : 
18:2 lb. рк Молан ш e with the guaranteed figure of 
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2 Т : : Е Оп 
tus at the pit heads consists of an isolating switch on each nected up between the shaft and control house in each case. 
ein ishining кылд and a voltmeter to indicate when the current | each motor, in в convenient position, 18 fitted an ammeter enclosed 
is on or off. These are fixed in a small control house, where are in а special water-tight case. 


Scale of Feet 
20 


Fic. 8.—SxcrioNAL ELEVATION ОР POWER STATION. 


TRANSMISSION LINES. 


To permit of each motor being controlled from the power station, а 
separate transmission line constructed of bare copper is run from 


6 TRANSMISSION LINES 
TO PIT MOTORS 


also the cable drums mentioned previously. In the case of the Low- 
field pit the isolating switches are seen on the left hand side of 
Fig. 6, and in every case atranded wire ropes are attached to the 
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Ес. 9.— DIAGRAM OF SWITCHBOARD 


CONNECTIONS, 
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switches and pass down the pit shafts to the pumps, so that, in case 
of emergency, current can be instantly cut off by the men attending 
to the pumps. Ordinarily use is made of а telephone, which is con- 


the power station tc each motor, these cables being suitably carried 
on high-tension porcelain insulators tested to 40,000 volte, the in- 
sulators being fitted on channel.iron cross-arms erected on wooden 
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Fig. 11 is a section of an insulator used on straight runs 
Gee tir wires only require to be carried, one wooden ро only is 
rovided, but in every other case the line is carried upon double 
es, about 8 ft. apart, and eatthed guard wires are erected under- 
neath the lines wherever public footpaths are crossed. 
The cross-section of the conductors of the transmission lines is: 
ToLowfield pit, 508d. mm. ; to Bercune and Diamond pits, 25 8q. mm. 
At the point where each transmission line terminates at the pit 
head sub-stations, the bare copper cables are connected to high- 
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Fic, 19.—LiGuTNING ARRLSTERS AT POWER STATION. 


ani vuleanised rubber cables through a junction box mounted 
s оа line pole. The high tension rubber cables are 
d" eos ground in earthenware pipes, and are connected 
sip md : 5 switches and throngh collecting brushes to the 
| gs of the specially devised cable drums seen in Fig. 8, and 
re als to previously. 
a telephonic system has been installed between the 
E o 22 and the various pits bv means of which the neces- 
du unications can rapidly pass between the engineers-in- 
: à and the various sub-stations. 

e while of the contract, which from the boilers to the pumps 
has been in the hands of the 
Electrical Co. (Ltd.), has been 
carried out under the supervision 
of Mr. Henry Ward, consulting 
en, ineer to Messrs. Harrison, 
Ainslie & Co. (Ltd.), to whom 
and to the Electrical Co. we are 
indebted for the information con- 
tained iu this description; whilst 
Ше photographs have been sup- 
plied by Messrs. Bedford Lemere 
& Co. 

In order to-celebrate the suc- 
cessful completion of the new 
electrical pumping installation, a 
formal opening was held at the 
Lindal mines on 1 hursday, Octo- 
started up one of the vj ber 10th, when Lord Muncaster 
of shareholders an d pit motors from the power station. A large party 

ears, Harrison Nata, who had been invited to be present by 
Renerating station А ie & Co., visited the various pits and the 
e Company ate x were afterwards entertained to luncheon by 
for mining pereo ope to have the mines clear of water and ready 
the present rate i is little more than three months’ time. At 
V per hour, but pumping, the water level is being lowered about 


this rate wi 
ve to operate at жеми М probably decrease when the pumps 
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HOME OFFICE DRAFT REGULATIONS FOR USE OF 
ELECTRICITY. | 


A meeting of representatives of the electric power companies and of a 
number of municipal autborities in the West Riding of Yorkshire was 
held at Leeds on the 4th inst. to consider the draft regulations of the 
Home Office for the use of eleotricity in factories and workshops under 
the Factory and Workshop Act, 1901. The meeting was called at the 
instance of the Society of Power Compan Officials, the following being 
present: Messrs. W. A. Chamen (South Wales Electric Power Distribu- 
tion Co.), 8. E. Fedden (Sheffield Corporation), A. B. Mountain (Hudders- 
field Corporation), Н. A. Neville (Wakefield Corporation), J. J. H. Stans. 
field (Yorkshire Electric Power Co.), D. A. Starr (Clyde Valle: Electrical 
Power Co.), C. D. Taite (Lancashire Electric Power Co.), T. W. Watson 
(Newcastle-on-Tyne Electric Power Supply Со.\, W. В. Woodhouse (York- 
shire Electric Power Co. and hon. sec. of the society). 

The following resolution was passed unanimously: “ That in the 
opinion of this mee ing (a) some regulations affecting the use of elec- 
trical energy in factories and workshops are necessa’y, but that any 
regulations issued by the Home Office should be on tbe lines of the exist. 


ing Board of Trade regulations, and that both sets of regulations should. 


not apply to the same premises; (b) if there ehould bea difference of 
opinion with the local inspector on the administration of the regulaticns 
there should be а right of appeal; (с) a reasonable time should be allowed 


before any regulations that may be made are enforoed, so as to allow for 


existing work snd work in progress to be brought within the requirements.“ 

The regulations were then discussed seriatim, and it was decided to 
make the following suggestions :— 

Reg. 1.—Add “so far as is reasonable and practicable” after the 
word “danger.” (This addition is suggested in a number of cases, as it 
was felt that if the regulation were drastically enforced it would, in many 
cases, be impossible to continue tbe use of electricity in factories.) 

Reg. 2.—Delete this regulation, as part uf it is already covered by 
Reg. No. 1 and part is impracticable. (This regulation would, having in 
view the definition of “cable,” prevent bare overhead wires for crane 
work, bare 'bus bars, &c. See also reg. 10 where а bare conductor is 
anticipated.) 

Reg. 3.— Add after isolating link” “so far as is reasonable vnd 
practicable.” 

Reg. 4.—Add " except where such are used ав isolating switches only 
and not to break circuit under load.“ | 

Reg. 5.—4А44 ‘ This regulation shall rot apply to fuses the property : f, 
and under the control of, an authorised undertaker.’ 

Reg. 6.—Not objected to. 

7.— Delete “circuit” ani add “ installation or main circuit.” 
un dı finition of circuit makes the regulation as drawn quite imprac- 
ticable.) 

Ке. 8.— Delete from ‘ and every " to 80 protected.” 

Key. 9 Nos obj: cted t^. 

Кер. 10.—Add “exvep} in the cases of overhead lincs or "bus bars.” 

Б. g. 11.—Not objecte to. 

Reg. 12.—Delete ~“ electrical motor" to “* horse-power „ and insert 
‘installation ” in second paragraph. Delete third parsgraph. (At pre- 
gent it would not be practicable to carry out par. 2 of this regulation, as 
the cost of a small motor with this protective device would be prohibi- 
tive. Par. 3 would, in some cases, neo ,gaitate а motor switch in more 
tban one room and would be impracticable.) 


precaution, and would not in practice be »n additional protection.) 

Regs. 14 to 16 Not objected to. 

Reg. 17.— Delete fiom f. r low pressure to end. Substitute reason. 
able " for “ ample.” Delete second paragraph. (To сагу this oct would 
mean in some cases very great expense. It also does not seem that 
arbitrary dimenei ns are necessary or politic, as paerages of less width 
may be perfectly safe, and, conversely, of greater width may be dangerous. 
It appears to be a case in which «ach case should be treated on its merits.) 

Reg. 18.—(a) даа “ so far as is reasonable and practicable.” (b) Delete 


as being unnecessary. (d) Add after “ may „ «go far as is reasonable 


Reg. 19.—4ud '' 80 far as is reasonable and practicable.” 

Reg. 20.— Not objected to. | 

Reg. 21.— Add afver ** euch metal shall" ‘‘ во far ag is »easonable and 
practicable.” Д 

Reg. 22 to 24.—Not objeoted to. | " 

Reg. 25.— Add after f. ee 80 far as reasonable and practicable. 

Reg. 26.—Not objected to. | | " 

` 91.—Add after “апа” ** 80 far as is reasonable and practicable. 
Reg. 28. — Delete this regulation and insert the Board of Trade regu- 


eg 
lation No. Ad of 1905. en 
„ 29. —Not object ` | | 
Reg. 30.— Delete fion «eed ” to “ electrical energy.” (Itis not required 
tbat instructions as to the treatment of persons suffering from gassing, 
in the case of suction gas plan's should be affixed, and the regulation 18 


i invidi istincti i hich electricity is 
making an invidions distinction between premises in W 
used and other motive powers, ard is calculated to greatly restrict the 


-elopment of electricity.) Н | 
uis 31.—4n ert“ anauthorised " u before persons. (This regulation 


he switching off of а transformer by means of an insulated 
rod from the outside of a sub-station or poriiou of а 100m nsed аз а sub- 
о be rather a cause than a prevention of dang r.) 


ege. 32 and 33.—Not ob ected to. . 
P gs decided that separate representations should be made to к 
Home Office and ап official representation will also be made by tne 


Society of Power Company Officia-s. 
E 2 


Reg. 18.— Delete second paragraph. (This ig an unnecessary and unusual. 
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With the number of Taz ErzornicraN for Sept. 14, 1906, was issued the 
first of a series of Industrial Supplementa," to be published from time 
to time with Tue Exzorrician. The fifteenth issue of the Supplement 
is published (Gratis) with Ta Exgcraician for this week. 

he INDUSTRIAL SUPPLEMENT” is a comprehensive record of develop- 
ments in Electrical Plant, Machinery, Apparatus, Accessories, Sundries 
and Materials, and of their proved suitability for various Industrial 
purposes. 

We invite descriptions and illustrations of New Applications of Electri- 
city to Industry, and shall cordially weloome any assistance we may 
receive in connection with the SUPPLEMENT. 

The “INDUSTRIAL SUPPLEMENT” is holed for filing or hanging, and 
filing covers can be supplied for holding 6 or 12 issues. 


ELECTRICITY SUPPLY. 
The Series of seven comprehensive Tables of Statistical and Engi - 
noering Data relating to Electricity Supply Undertakings of the 
United Kingdom for Lighting, Power and Traction, which are 
published annually with “The Electrician,” have been carefully 
corrected, and are now obtainable cemplete (with Index) in com- 
pact book form, printed on hard paper, price 7/-, post free 7/6. The 
Set includes a good list of British Colonial Electricity Supply and 
Tramway Undertakings, and forms unquestionably the most 
perfect group of engineering details concerning Electricity Supply 
for Lighting, Power and Traction ever presented. 


SPECIAL NOTICE. 
Last week's number of THE ELECTRICIAN completed Vol. LIX. 
With next week's number will be issued (Gratis) the Index to the Volume. 
READY 28th OCTOBER.—Vol. LIX. of Tur ELECTBICIAN," 
Price 178. 6d. Postage 1s. extra. 
Cases for binding Vol. LIX. are now ready, price 28. ; post free, да, 3d. 


ELECTRICAL DEYELOPMENT. 


IN a Paper read last week before the Birmingham and 
District Electric Club, Mr. R. BorLASE MATTHEWS draws 
attention to the possibilities of encouraging electrical de- 
velopment by means of popular education, and points 
out that a good deal would be gained if popular knowledge 
were extended to that point at which electricity would no 
longer be considered so great a mystery, No doubt ignor- 
ance as to what is feasible and what is not, or as to the 
extent to which facilities are available, often plays an im- 
portant part in retarding the popularity of new advance. For 
example, there is little doubt at the present time that a 
great many people in London do not use the tube rail- 
ways because they are unaware exactly where they start 
or where they end. They have а geueral notion that 
there are such railways, aud occasionally they make use 
of them when their existence becomes very obvious. Iu 
the days when there were only the City & South London 
Railway and the Central London Railway it was easy to 
remember what routes were available, but now that these 
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tubes are so numerous people are apt to become confused, 
and thus do not make full use of the facilities offered because 
they do not remember exactly where these railways are 
available. In the same way electrical energy is recognised 
asa suitable source of illumination, but it is very often for- 
guten that it is equally suitable as a source of power. The 
application of electrical energy for power is not so familiar 
s that for illumination, People have not received the 
necessary education, and therefore it is not so obvious to 
them that electrical power is available wherever there is 
electric light, and that it can often be used to very great 
advantage. 

Mr. MartHews points out that a great deal could be 
lone by co-operation. To a large extent the matter lies 
with the managers of generating stations, because if the 
пета] public were better educated as to the advantages 
of electricity the generating stations would be the first to 
benefit. It would, therefore, be in no self-sacrificing spirit 
that managers of generating stations might co-operate by 
supplying one another with information as to satisfactory 
methods of obtaining business. Methods which had been 
tried at, say, West Ham, and had been found successful, 
would then be available in other parts of London or in 
provincial towns without much trial and error, and the 
lamer which exists, for no good reason, between municipal 
undertakings and companies ought to be broken down, so 
tlat the experience of one would be available for the good 
ifthe other. Generally speaking, there is no reason why 
lis should not be done, because it is rare to find two 
dætricity undertakings in competition. Following upon 
de more rapid extension of electricity supply, other 
tranches of the electrical industry would find their busi- 
less rapidly increasing, 

А à further step, the daily Press would have to be sup- 
Pl with information which would be accurate as well as 
18 5 by Mr. MATTHEWS, the pos- 
emis 4 msi, y _ ways havea certain news value. 
Шы mystery about electricity sufficient to 
ШЕШ. A ee it should be easy to get the 
Ra 0 : 0 = educational movement, and, more- 
sic paragraphs which are so often pub- 

ii ch cause the technical reader to smile, might 

avoided, 
{ ко of what might be accomplished Mr. 
{н | o interesting figures, which we repro- 
hd income de Е 2 М It appears that the average 
nen 1 | кыртысы undertakings per head 
population var in : 084. in English towns having a 
nome varies H 8 zo (0,000 to 175,000. The actual 

: 3 Тош 2s. 3d. to 148. 10d., and there are onl 
‘ Undertakings having an i „ M 
Tt MATTHEWS expresen income of over 78. 6d. per head. 
shy the " 15 4 in the opinion that there is no reason 
ties it appears ШЫП, tould not reach 155. In American 

le income ranges from 20s. to 24s. per 
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tence living the. E this campaign there has been in exis- 
айы] ast INO years an association in America 
be forma tion 170 „ Development Association, 
Manufacturers Duri "i to the initiative of the lamp 
11000, and th ing this time the Association has spent 
ғ * success has been so marked that during 
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number of generating stations have inaugurated show- 
rooms and have started advertising in a suitable way, with 
the result that the increase in the lamp business in 1906 
over that of 1905 was 25 per cent., which is to be compared 
with an increase of 8 per cent. in 1905 over 1904, and 5 per 
cent. for the corresponding earlier year. Certainly great 
possibilities are expressed in the one word “Co-operation.” 


OBITUARY. 


ERNST DANIELSON. 


From the Teknisk Tidskrift we are able to give the following 
particulars of the life of Ernst Danielson, by whose death the 
electrical engineering community in Sweden has suffered a 
severe loss. Born on January 19, 1866, in Voxna, he studied 
at Upsala, passed through the works of the Stockholm Elec- 
trical Company, and then through the Technical High School 
at Stockholm, which he left in 1887. After experimenting 
with a method of electrical tanning he accepted a position as 
assistant engineer to the Stockholm Electrical Company, which 
he retained until 1890, and then went to the United States, 
where he accepted a position with the Wenstróm Consolidated 
Dynamo & Motor Co. at Baltimore, and afterwards with the 
Thomson-Houston Company. In 1892 Danielson was offered 
the position of chief engineer to the Allmanna Svenska Elek- 
triska Aktiebolaget at Westeras, which he gave up in 1895 in 
order to practise as a consulting engineer in Stockholm. In 
this capacity he prepared a scheme for utilising the water 
power of the Trollhattan Falls and other important works. In 
1900 he took up the position of technical director of the All- 
manna Svenska Elektriska Aktiebolaget, which he resigned in 
1903 owing to failing health. 

Danielson's most important pioneer work was in connection 
with the three-phaso system and its utilisation for power 
transmission. Having stüdied Wenström's inventions, which 
at that time, however, had not been put into practical shape, 
Danielson, as already stated, went to the United States. 
During his two years’ stay in America he had exceptional 
opportunities for making exhaustive practical tests with 
the three-phase system, and at this early date he became 
convinced of its practical importance. At that time 
(1890) only very meagre results had been achieved in 
Sweden with the Wenström three-phase system. On his return 
from America Danielson devoted considerable attention to the 
design and development of types of thoroughly satisfactory 
three phase apparatus. After a comparatively short period, 
during which time he had worked extremely hard, the first 
machines were completed and were found to fully realise all 
expectations. On the basis of experiments with these machines 
the theory was now still further developed, and in this con- 
nection Danielson drew up his plans for the use of the three- 
phase system for electric power transmission on a considerable 
scale. The first work to be carried out was the well-known 
power transmission Hellsjon-Grangesberg, the success of which 
led to severalother power schemes, such as Hofors, Bozholm, &c. 

During 1892 and 1893, when Danielson was planning these 
installations and designing the machinery to be employed, 
theories for this type of machine were not altogether wanting 
in other countries. These theories had received, however, 
but little practical confirmation, and Danielson’s installations 
were in reality pioneering work, when due regard is paid to 
the size of the whole installations, as well as of the individual 
machines, and above all with regard to the good results which 
were obtained. It is probably a rare occurrence that installa- 
tions so novel in all details, and carried out оп such a large 
scale as those above mentioned, should work in such a satis- 
factory manner from the very start ; and the fact that, after tho 
lapse of 12 to 14 years, which have been characterised о 
mous developments in electrical science, these pioneer instal- 
lations of Danielson's are still working, bears striking testimony 
to his engineering judgment and ability. 
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THE NEW CABLE STEAMER “GUARDIAN.” 


— 


In The Electrician for April 12th last we described the elec 
trical equipment of anew submarine-cable laying and repairing 
steamer built in Japan from the designs of a Japanese engineer 
for the Japanese Government, but equipped for its electrical 
working by Messrs. Johnson & Phillips, of Charlton. This 
English firm has been responsible for the electrical details of the 
majority of the large cable fleet now engaged in this highly 
technical and important work in all parts of the world, not 
only for the companies whose special business is the operation of 
submarine cables, but also for the Governmen's which, for 
strategic reasons, po:sess a network of submarine cables 
for maintaining their lines of communication intact at all 
times. 

The latest addition to the already formilable fleet of vessels 
engeged on this service is a vessel built in this country by 
Messrs. Swan, Hunter & Wigham Richardson, on the Tyne, 
for the Central & South American Telegraph Co., of New 
York, which owus both an Atlantic and a Pacific system of 
eubmarine telegraph cables, representing nearly 20 cables about 
7,500 nautical miles in length, besides an extensive inter-connect- 
ing land-line service. The C. & S. A. Company already owned 
the * Relay," of 1,200 gross tonnage, launched in 1902, but 
recent additions to the company's cables necessitated tho pro 
vision of further steamship accommodation, and an order for a 
new steamer, the “Guardian,” was accordingly placed with the 
fam: us Tyne shipbuilding firm as already stated. 

The work has been carried out under the supervision of Mr. 
J. S. Bonnyman, consulting engineer on behalf of Messrs 
Glover Bros., of London, who have acted for the owners, the 
Central & South American Telegraph Co. 

The following particulars of the new vessel and the cab'e 
equipment which Messrs. Johnson & Phillips have supplie:i 
will be interesting to our readers :-- 

The length of the new ship between perpendiculars is 270 ft., 
total length over bow sheaves and stern 293 it., beam 86 ft., depth 
to spar deck 24 ft. 9 in. 
vessel is made up as follows: Coal, 700 tons; cable, 665 tons; cable 
machinery, 50 tons; cable s'ores, 60 tons; fresh water and pro- 
visions, 100 tons; spare gear, 15 tons; and a balane: is nl'owed of 


I IPINTTE II 


Fiu. 2.—PICKING-UP AND PAYING-OUT MACHINE. 


160 tons for stores, refrigerating plant, &c., making a total of 1,750 
tons. The“ Guardian ” is provided with twin screws driven by two 
sets of triple-expansion engines. The diameter of the high, inter. 


eee ene 


The total deadweight capacity of the | 


mediate and low-pressure cylinders are 154, 25 and 43 in. respec- 
tively, and the stroke is 80in. Steam is raised by two single-ended 
marine-type tubular boilers with a grate area of 102 вд. ft. and total 
heating surface of 3,800sq. ft, and they are designed for a working 


Fic, 1.—View or Speak Deck, Lookine FORWARD. 


pressure of 180 lb., which will be ensured by Howden’s system of 
forced draught. The contract speed of 12} knots wes exceeded on 


the trial run, when she steamed 121 knots on the measured mile, 
and we understand her 
performance on the run 
from the Tyne to London 
was even better than this. 
The vessel is provided 
with four cable tanks of 
different sizes; the two 
largest have inner tanks 
for different sized cal. les. 
Each tank has an inner 
cone, and one of these is 
used for fresh water, 
which, tozether with that 
contained in a tank form- 
ed by the enclosure be- 
tween the bulkheads of the 
two shaft tunnels, provides 
anample store forthe ship. 
A dynamo in the moin 
engine room supplies elec- 
tric light tothe whole ship, 
and is also employed for 
the searchlight оп the 
bridge when required at 
night on the lookout for 
cable buoys and marks. 
The accompanying Fig. 
1 gives a general view of 
the spar deck looking for- 
ward from the bridge deck. 
The powerful picking-up 
and paying-out machine is 
fixed on the main deck 
and the drums can be seen 
projecting above the hatch 
; in the spardeck. This gear 
is that of Johnson & Phillips’ new improved type, and is known as 
a double combined picking up and paying out machine. The 
machine is shown to better advantage in Fig. 2. In consultation 
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: wpers' agents and the shipbuilders, Messrs. Johnson & 
та 11 5 cane the engines on the starboard side of the 
machinery, the usual practice being to have one engine at each end 
fore and a't. The present arrangement is found to be an advantage 
over the old, a8 it leaves more space for getting at the working parte 
of the machine. The two engines are each of the double-cylinder 
high prewore type, with cylinders 8 in. diameter and 8 in. stroke. 
Fach engine will develop 1105 н.р. with a steam pressure of 150 lb., 
or a tral of 220 B H. p., which may be utilised to drive one or both 
machines. 

Owing to the necessity of starting under heavy loads, this ty, e 
of engine is supplied by Mesers. Johnson & Phillips in preference to 
tbe compound type, the small advantage in the gain of steam con- 
юшрп of tbe latter being outweighed by the additional starting 
power of the former, The gear has been so designed that either 
egine will work each or both machines in a forward or reverse 
drection, and the power of both the engines can be combined to 
drive eithr one or both machines forward or reverse. With this 
arrangement the risk of a total breakdown is reduced to a minimum. 

With the two engines in gear the picking-up machine will haul 
in able against а strain of 25 tons at 1 knot per hour, or 10 tons at 
10 imu per hour; the paying out machine will lift 10 tons at 
A knots per hour, or 64 tons at 4 knots, Each machine, by an 
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Tax Bow SHEAVES or THE . GUARDIAN.” 


unngement : 

natio of Md reduetion gear, can be driven at a higher or lower 
hah, by which the ie gear wheel is provided on an intermediate 
ether engi systems can be connected together, eo that 


фы, Pears ĉan drive either drum through any of the four dif. 
5 ft. j 1 . „ 
ba the fanges, and are b ишн and 1 ft. 8 in. wide 
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ws t0 ha she brake ning is attached to the drum, it is only 


wng f y 2 0 this write gearing, 
“UR fred, acta an 4, His arrangement is that the 
ч which ш $ and greatly strengthens the ae ake 
ра logether, as 2 Intermedia e wheel for coupling the two 
u a tie to s ned above, being fixed in the frame, 
ты) š ш Lubrication of the drum bearings is 
| ap while running. P^ on tne fixed shaft, which can be 
Шал: 
aa hte drome aloe п the position of the internal gear 
Lehe UB а point of of the pinion shafts beirg supported by 
an When in Preventa the importance, since the provision for 
in the driving с Шпег bearing being close up to the 
Position. The main brakes consist of 
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steel straps lined with elm blocks encircling the brake ring, on which 
they are made to close by means of a double.threaded screw 
actuated by a hand wheel through the medium of a worm gear, 
which gives a very fine regulation for the lighter strains and at the 
same time provides enormous holding power when necessary. To 
the back of each strap is fitted a water service pipe and the water 
su plied by a Worthington pump is directed by nozzles placed at 
intervals between the joints of the brake blocks and right on to the 
face of the drums, forming an efficient cooling arrangement for the 
brakes when paying out. By means of the Johnson & Phillips 
arrangement of gear, both brakes can be combined to act on 
one drum, where necessary, to give extra holding-back power. 
Springs are provided and arranged so that when not in use the 
brake straps are always out of contact with the brake ring. To 
ensure strength all the gearing is of cast steel. 

The hauling-off and holding back gears are mounted on the 
epar deck, and are each driven by a silent saw-tooth chain from a 
shaft carrying a pinion which can be made to slide into ergage- 
ment with the internal gear ring on one of the main drums. The 
druins are provided with a friction brake and free wheel arrange- 
ment, so that they are driven in one direction only— i. e., the pick 
ing-up direction—then revolving with a slightly higher peripheral 
speed than the main drum, and thus keeping the cable tight. When 
paying out, however, they are held back by the brake and allowed 

y the free-wheel to revolve with a slower peripheral speed than 
that of the main drum. When, therefore, it is necessary ona picking- 
up job to reverse and jay out a little slack, the gear acts quite 
automatically. This is a great advantage over the older system, 
where it was necessary to put a clutch in and out of gear. A screw 
gear is also provided for traversing the haul off sheave across the 

ace of the drum to suit either inside or outside“ lead, and 
this can be worked while the machine is running. 

Messrs. Johnson & Phillips have arranged so that practically 
the whole of the actuating gear is operated from the spar deck. 
The main brake wheels, steam stop valves, engine reversing gear 
апа drain cock handles are all within reach from one position. The 
hand wheels for putting the various gears into action are all close 
by, ав well as the levers for pntting into action and regulating the 
hauling-off gear it is only necessary to go below to couple the two 
engines or to adjust the fleeting knives when the cable is being first 
passed round the drum. 

The gear was tested under steam at Messrs. Johnson & Phillips' 
works before delivery, and after erection on board it was put 
through exhaustive teste, to the satisfaction of all concerned, and 
in the presence of Mr. Bonnyman, who was } resent on behalf of 
Messrs. Glover Bros., Mr. James M. Robertson (secretary of the 
C. & S A. Co., representing the owners), and the representative of 
the shipbuilders. 

In addition to the machine described above, Messrs, Johnson & 
Phillips have supplied а steam hauliog gear for putting cable into 
the tanks, a steam sounding machine, and three of their improved 
dynamometers, two placed forward and one aft. Those at the bow 
will register from a delicate strain on the cable of 6 or 7 cwt. toa 
heavy strain of 25 tons, while the stern dynamometer will register 
from 5 cwt. to 10 tons. 

The bow sheaves and whiskers, which were also supplied by 
Messrs. Johnson & Phillips, have been neatly incorporated ia the 
bows by the shipbuilders, as shown by Fig. 8. ‘There are three 
sheaves, 4ft. Зі. diameter over flanges, each sheave being fitted with 
cast-iron guards which extend almost round the flanges. Gal. 
vanised gratings and rails extend to the extremities of the sheaves. 
There is one sheave wheel at the stern, 8 ft. 3 in. di mete-, provided 
with similar arrangemen's to the bow gear. Messrs. Johnson & 
Phillips have supplied also а full equipment of all the |оесеявагу 
accessories and stores, comprising buoys, mushrooms, grapnels, 
chains, sounding gear, lamps, &c. 

The comfort of the captain, officers and crew has been carefully 
considered by the builders, and a telephone service 1s provided by 
which the captain and the electrician can communicate to the 
engine room or other part of the vessel : 

Capt. Taylor, who bas hitherto had charge of the company's older 
vessel, the Relay,“ is taking command of the Guardian, which 
sailed from London on Oct. 5th, her destination being Callao, which 
ів to be her port of call. She is commissioned for three years, during 
which time she will be occupied in laying and repairing the com- 
pany’s cables on the Western American coast. 


From the above description it will be seen that the “ Guardian 
is a notable addition to the World's Cable Fleet, which . 


nearly 60 steamships, varying in gross tonnage from the 
141 1085 (45 H P.), to ‘the 7. Colonia," 7,976 tous (4,000 н r.). 
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New Telephone Cable to Denmark. — According to the 
Zeitschrift für Schirachstromtechnik, direct. cable ошап 
between Berlin and Copenhagen has been eatablished, the 
newly laid cable between Fehmara and Denmark having been 


successfully tested on the 9th inst. 
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RESISTANCE COILS AND COMPARISONS.* 
BY C. V. DRYSDALE, D.SC. 
(Continued from page 1037, Vol. LIX.) 


Summary.—The author gives a survey of resistanoe coils, showing 
their evolution up to the present time and the methods used in acca- 
rate measurements of resistance. Results of tests on a number of resist. 
ance-alloys are given, The desirable features and temperature compen- 
sation of resistance coils are then dissussed, and the author describes 
attempts which he has made at compensation by electro-depositing films 
of suitable thickness of certain metals on the resistanoe wires. In con- 
clusion, the methods of standardising coils and bridges are considered, and 
a modified form of Carey Foster bridge, due to the author, is described. 


II.—CoxPaARISoN OF RESISTANCE COILS. 


For the accurate comparison of standard coils we have the poten- 
tiometer, the differential galvanometer, and the single or double 
bridge. A general discussion of these methods is fortunately un- 
necessary as this was very thoroughly done by Mr. F. E. Smitht 
in his Paper before the British Association last year, in which the 
relative sensitiveness of the various methods was compared. One or 
two practical points, however, may be referred to as they tend to 
modify the theoretical conclusions to а certain extent. 

The potentiometer, although for a given current and the best 
galvanometer resistance theoretically the most sensitive arrange- 
ment, has its accuracy reduced, as Mr. Smith points out, by the fact 
that the current (being left on continuously) has to be considerably 
reduced to keep down the heating. Especially also with low r«8's- 
tances it is extremely inconvenient to keep the large current required 
perfectly constant between the readings on the two resistances to be 
compared. Again, thermo-forces are not conveniently eliminated, 
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Fig. 20. —FLEEMING-JENKIN's BRIDGE. 


as this involves reversal of both the potentiometer and testing 
currents. For measurements of the highest precision no method 
can be regarded as satisfactory which necessitates the maintenance 
of & constant current. 

As to the differential galvanometer there is no more convenient 
method for rapid comparisons to a fairly high degree of accuracy, 
but it must be likened to a double bridge in which the ratio coils 
are of copper, with the consequent liability to variation. Added to 
this, there is almost always the trouble with low-resistance differen- 
tial galvanometers that the magnetic fields due to the two coils do 
not perfectly neutralise for all positions of the noedle, and insta- 
bility becomes manifest with anything like full sensitiveness. When 
this is coupled to the fact that the coils cannot be changed, as ratio 
coils can be, to suit high or low resist ances, it is evident that the 
scope of the differential galvanometer is decidedly limited. 

The bridge method is, therefore, the only one which is both 
accurate and suitable for all measurements, and we have 1t in the 
single or Wheatstone form, or in the double or Thomson form. 
The only essential difference between these forms is in the second 
pair of ratio coils spanning the inner potential terminals. Asa 
rule, except with very low resistances, these ratio coils may be of 
vory low resistance relatively to the outer ratio coils, as they only 
span across the contact resistance, and variations in these ratios 
are of less importance. So far as the effect on the sensitiveness is 


* Paper read before the British Association at Leicester, August, 1907 
+ On methods of high precision for the comparison of тышы, F. E. 
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concerned it is roughly equivalent to the connecting of a resistance 
equal to the parallel resistance of these inner ratio coils, in series 
with the galvanometer. Consequently, if this parallel resistance is 
small in comparison with the galvanometer resistance, the double 
bridge is practically equal in sensitiveness to the single bridge. 

Of course, in the case of very low resistances, where a low-resis- 
tance galvanometer is employed, inner ratios of 100 ohms each 
would seriously reduce the sensitiveness. ‘But, asa matter of fact, 
ratios of 10 ohms or even of 1 ohm are usually permissible in such 
cases. Further, it must be remembered that, if moving-coil gal- 
vanometers are employed, a certain amount of external resistance 
is necessary to prevent the instrument from being over damped, 
and in such cases the double bridge may be no less sensitive than 
the single form. Of course, moving coil galvanometers are sill 


Fic. 22. —J. A. FLEMING's 
Form or CAREY Foster’s 
BRIDGE. 


Fic. 21.—Cakry Foster's 
BRIDGE. 


decidedly inferior in nominal sensitiveness to those of the moving- 
needle type; but in actual practice a movement of a tenth of a 
millimetre on а moving-coil galvanometer with definite zero is some- 
times better than a millimetre with a suspended needle. 

Although, therefore, in special cases it is well to modify the 
form of bridge, it may be taken that the double bridge is the best 
suited on the whole for all purposes, and as standard resistances 
are increasingly provided with separate current and potential 
terminals its use is practically imperativo for all coils with a resis- 
tance of less than 10 ohms. 

As it is unnecessary to go any further into the general principles 
of resistance comparisons, a brief mention of the various practical 
forms of standardising bridges may be given. 
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Fic. 23.—Ratio BOBBIN or REICHSANSTALT BRIDGE. 


Standardising Bridgci.—The first form of bridge specially devised 
for comparisons of coils of approximately equal value was that of 
Prof. Fleeming Jenkin (Fig. 20) employed by the B.A. Committee 
in 1862, In it the two coils to be compared were joined up to two 
ratio coils in the ordinary way, and a slide wire connected between 
the ratios, which were made ofthe same wire. Balance was obtained 
on this slide wire in the ordinary way, and again when the coils 
under comparison were interchanged. The difference between the 
coils as a percentage was given by the length of the slide wire 
between the points of contact, as a percentage of the total length of 
wire in the ratios and slide wire combined. | 
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: та Prof. Carey Foster introduced his well-known method, in balance obtained by shunting. The two readings eliminate ratio 
п slide wire was connected between the coils under com- | and contact errors. . 

"id d йз value was determined by shunting one of the coils. In comparing the slide wire and Reichsanstalt forms, the former 

D ity accuracy and convenience of this method has made | has the advantage in requiring less adjustment in the ratio coils 

pui ird in this country, and various bridges have been | and in being quicker and more easily read. The Reichsanstalt 

on this principle. Fig. 21 shows the form of Messrs. Nalder, | form, however, 18 simple and less costly, and suitable for both high 

dich has been employed to а considerable extent, and somewhat | and low resistances; and it 18, 1n addition, capable of being re- 
K made by other instrument makers. In 


arranged in many different ways, which is sometimes very useful. 

About 12 years ago the writer was engaged in standardising low 
resistances, and was much troubled for the want of a method of 
comparing them of the order of accuracy attained in the comparison 
of high resistances. As the Reichsanstalt bridge was not at that 
time known in England, he set to work to adapt the Carey 
Foster method to the standardisation of low resistances, and found 
that by joining the slide wire between the ratio coils instead of 


е the form of Prof. Fleming, 1n which the interchange of the 
mols is effected by moving each of them from one pair of mercury 


caps to another, thus doing away with the commutator.* 


tances. A rough bridge was made up on this principle and was 
found exceedingly satisfactory. A little 

who had had great experience with the Carey Foster bridge for 
ordinary resistance comparison, came to the conclusion that the 
accuracy of the bridge could be improved by connecting the 
slide wire between the ratio coils, as the commutator was 


writer termed а Universal Carey-Foster bridge, was made and 
described in 1900.* As, however, the method of standardising the 
bridge wire for low resistance comparisons was deemed obvious 
and was not fully described, the method was criticised in Germany 
as inaccurate and the bridge as conse uently of no value. This 
criticism, however, did not come to the writer’s notice till two 
years ago, and was, therefore, not refuted. Fig. 26 shows the 
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Fic. 94.—REIcHsANSTALT BRIDGE. 


In contradistinction to the slide wire method the Reichsanstalt 
have devised a set of apparatus which is very elastic and enables 
either high or low resistances to be compared. As is well known, 
the essential feature of the bridge is the ratio bobbin, Fig. 23, 
which contains two coils of equal value, between which an inter- 
polation resistance is connected, In addition to the two main 
contacts from the outer ends of the ratios, which drop into mercury 
oe bridge blocks, three contact studs are connected to the 
Ж © and the centre of the interpolation resistance ; and а con- 
siis рола with a terminal сап Бе turned to make contact 
s d e three studs, The remainder of the bridge consists 
а: of а tray with wood blocks, on which copper bars with 

шу cups rest and make the necessary connections, and four 
" tanks for the reception of the 

——— 4——— standard and test coils and 
two of the ratio bobbins. 
Small centrifugal pumps are 
also employed for keeping the 
oil in constant circulation, 
and а coil for electrically 
heating the bath. Fig. 24 
shows this bridge connected 
for comparison of ordinary 
coils, and Fig. 25 for coils 
with separate current and po- 
tential terminals. In the ordi- 


Suntech, 


Fic. 26. —U NIVERSAL Form or CAREY Fosrkk s BRIDGE. 


arrangement of the bridge, from which it will be seen that when 
used for ordinary resistances it is really identical with Prof. Fleeming 
Jenkin’s bridge, although this was not known at the time. 

In order to justify the use of this bridge for low resistances and 
give the theory of a new form which is proposed, the simple theory 
of slide-wire bridges may be given. 

(To be concluded.) 
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nary manner of using this 
bridge, the readings are taken 
by deflections on & galvano- 
e first when both of the 
Дн, X ratio contact pieces are on the 
Шү ene Fok Cons міти centre studs: and secondly, 
Tons ENT AxD PorENTIAL when they are both moved to 
E pius ends of the interpola- 

ndition js ean’ ion resistances. Th 
and the о to a change of j|, per cent. in Е 
of the coils to oy Kin in the deflection enables the difference 
deflections, In меш culated by interpolating between the two 
unte is at least te ate work, however, the interpolation resis- 
millionths. If th n times too large, as it is equivalent to 1,000 
two or three d енше therefore, is arranged to give 
fecis the galv nip ivisions for one millionth the interpolation 
working, па spot off the scale. The best method of 
centre studs and 10 919 озер the galvanometer contacts on the 
e coils or the rati tain balance by shunting one of the coils. 
E ios may then be interchanged and a second 
WO E 
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together. m. DRE the two top bars should be connected 
М , however, so shown in Prof. Fleming’s book. 
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THE POSSIBILITIES OF ELECTRICAL DEY ELIP- 
MENT.: 


BY R. BORLASE MATTHEWS. 


The education of the public to an appreciation of the use of elec- 


tricity is necessarily a. matter of time. This time may, however, 


i ‘idicious digestion of useful in- 
be considerably shortened by a judicio g 1 


It is obvious that the interests of these two classes are not antago- 
nistic, for whatever benefits the one must benefit the other ж 
The central station, being in the nature of a monopoly, Iacks 
stimulus which is generated by competition and that co-op Be 
with manufacturers, contractors and other central dem 7 
would be beneficial to all parties concerned. The ues ү, п: 
electrical apparatus, on the other hand, owing а E R 
competitors, are not exercising their abilities in the rig 
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They confine themselves to pushing their own particular goods, and 
not to advancing the interests of the industry as a whole. If they 
could be induced to urge the merits of electrical working in 
general the benefits would be more comprehensive. General co- 
operation is, therefore, desirable, and it is suggested that the use of 
electrical devices should be exploited on a wide basis, a large amount 
of competitive advertising thus being avoided. This, it is claimed, 
could be done without disturbing those competitive elements so 
essential to true progress. 

A hypothetical “ Electrical Association" is suggested whose sphere 
‘would be to propagate an educational movement on the lines laid 
down in this Paper. The scope of this association would be wide, 
and its underlying idea would be that what benefits electricity as 
a whole is bound in the end to benefit also individual branches of 
the industry.” The assistance of tho various professional institu- 
tions would be requisitioned, while the manufacturers and central 
station engineers would so arrange their own particular work that 
it would not clash with their neighbours’, but would, on the con- 
trary, dovetail into it. 

Another step in the general scheme would be the education of the 
Press. The public is interested in electricity and it is thought that 
by a judicious stimulation of this interest the objects of the associa- 
tion could be greatly advanced with beneficial results to all con- 
cerned. This would also indirectly lead to the modification of those 
paragraphs exaggerating accidents and giving a wrong idea of the 
extent of the damage, which so often appear in the daily papers. 


It is admitted that to change the competitive system is not pos- 
sible; but it is claimed that the idea on which the association is 
based is not in conflict with the older system, but strikes higher, 
the order of business development being as follows: Individualism, 
partnership, incorporation, amalgamation, general association. 

The development of such an association could not take place without 
the expenditure of a considerable amount of money. It is suggested 
that the manufacturers should contribute a percentage based on the 
extent of their sales. The electricity supply authorities would also 
subscribe, and in this connection objections to the effect that the 
Local Government Board would stand in the way would be over- 
ruled,as one of the first objects of the association would be the 
legalisation of expenditure necessary for this purpose. 

The commercial side of the generating station would be developed 
on lines similar to those that have been so successful at West Ham 
and other progressive places, while the association would offer its 
assistance, monetary and moral, to the smaller concerns who at pre- 
sent, deterred by the expense, do no advertising. 

In the same way that the costs of production of a central station 
are watched and are made a basis of comparison, commercial 
records must also be kept. They should be kept in such a way that 
the results obtained in one town may be compared with those ob- 
tained in another town. Tho most satisfactory general basis of 
comparison seems to be the income per cap. per annum. This 
method, while not a strictly accurate one, gives an excellent idea 
of the commercial activity of eachtown. Where the prices per unit 
are low, the income per cap. per annum is usually greater than 
where they are high, indicating that low prices induce more people 
to become consumers. Taking the average of English towns having 
populations varying from 70,000 to 175,000 it will be found that the 
average total income per cap. is 4s. 104d. This amount, representing 
the income per cap. of central stations in this country, varies from 
2з. 3d. to 148. 10d. There are 47 undertakings only which have an 
Income per cap. of 7s. 6d. or over. With a properly conducted cam- 
paign thereis noreason why the total income should not reach 15s. per 
cap. се annum. Inthose American cities, where ап active campaign 
has been carried into effect, the income per cap. per annum ranges 
from 208. to 24s. In other American cities, which have not adopted an 
aggressive movement for new business, the income per cap. is about 5s. 

In the United States of America an association was initiated two 
years ago, under the title of the Co-operative Electrical Development 
Association, which has done excellent work in advancing the elec- 
trical industry. The basis of its operations are very much the same 
as those laid down in the Paper, but adapted to American condi- 
tions. Its inception was due to the lamp manufacturers considering а 
scheme for increasing their business by educating the general public 
as to the advantages of electricity as a means of illumination. The 
committee appointed to consider this scheme came tothe conclusion 
that not only would the lamp manufacturers benefit, but also the 
whole electrical industry, and that, therefore, the general manufac. 
turers should be invited to join them, which invitation was accepted. 
A report presented recently contains some very interesting figures in- 
dicative of the results obtained so far through the efforts of the associa- 
tion. The expenditure in the promotion of the objects of the associa- 
tion was £11,000, and liabilities to the oxtent of £2,000 incurred 
for work in progress ; by the aid of this money central stations have 
been induced to spend £110,000 in advertising and canvassing, with 
а result that the equivalent 8 c.p. lamp connections added were 
about 5,500,000, or, in other words, apparatus having a total demand 
of 140,000 kw. This necessitated а capital expenditure of approxi- 
mately £2,700,000 for the necessary generating and distributing 
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plant required to supply these additional connections, and an income 
to the central stations for current sold of EI, 400, 000 —an expendi- 
ture which would fully justify the disbursement of & much larger 
sum than £11,000. So great has this success been that the cam- 
paign for 1907 is to involve a total expenditure of £32,000. Asa 
result of the work of the association, 168 American central stations 
have inaugurated show rooms, 198 have commenced the syste- 
matic distribution of magazines and advertising matter, 223 have 
started newspaper advertising, 181 b2gun the operation of their own 
electric signs, and 165 have added 381 canvassers. The increase in 
the lamp business was 25 per cent. over that of 1905, as contrasted 
with ап increase of 8 per cent. in 1905 over 1904, and 5 per cent. in 
1904 over 1908. In whatever way these resu'ts are analysed, it 
must be admitted that this plan of co-operative commercialism has 
opened up an avenue for increasing the sale of electric current, 
apparatus and supplies which is very highly efficient. 

This story of success is one that should set British electrical 
manufacturers and central-station managers seriously thinking as 
to whether it would not be of great advantage to form a some: 
what similar association in this country, not necessarily along 
the same lines as the American association, but modified to 
suit the needs and customs of an older civilisation. The elec- 
trical industry cannot, even in these days of general prosperity, 
be said to be, as а whole, in а very satisfactory financial position, 
as far as profits on capital invested are concerned. The 
undeveloped field for the uso of electrical apparatus is great, so, 
surely, any successful means of development must place all con- 
cerned with the electrical industry in & much better position. The 
argument miy be brought forward that the Americans are more pro- 
gressive than ourselves, and also that they do not suffer from gas 
competition; this is not a fact, but only a general impression, which 
is true only of the larger cities, such as New York, Chicago, Phila- 
delphia and Boston. It does not take a very lengthy residence ia 
places other than these larger cities before it is realised that there are 
many Americans who are far from progressive, and that gas com- 
petition is indeed a very serious factor in the older cities. In many 
parts of the States there is also the competition of cheap natural 
gas. The income per cap. of the average American city is only 
a trifle higher than that of the average English town, and itis only 
within the last year or two that American central stations have 
realised that it is essential to sell electricity along very much 
the same modern business lines as they would sell any other com- 
modity. It is interesting to note also that this awakening has 
largely been brought about by the efforts of the Co-operative Elec- 
trical Development Association. 


ENGINEERING EXHIBITION AT OLYMPIA.—1YV. 


А considerable amount of interest was taken in the stand of the 
PrrrLER Rotary MacHINE SvND., on which а new type of rotary 
engine was on view. "The device is certainly novel, in that it was ex- 
hibited in various forms doing different classes of work. It was shown 
as a steam prime mover, as a water pump, an air compressor, a 
vacuum pump, and in connection with a hydraulic transmission 
for a motor-omnibus chassis. The machine is valveless and can be 
readily reversed. In general appearance it resembles а steam tur- 
bine, except that its outer casing has а uniform diameter, and its 
length is comparatively short. We give illustrations of the 
working parts of the machine, and adopt for our description 
of it the wording of the pamphlet issved at the stand. The 
machine consists of five parts (Fig. 14)—viz., (1) theouter casing, 
(2 drum with driving shaft, (8 and 4) two end plates form- 
ing the bearings, (5) the vanes. "The outer casing is bored and then 
ground to exact size. It has two ports, an inlet and an outlet, which 
are used alternately for the purpo:e of reversing the direction of 
motion. The drum and shaft are turned and ground to size, the 
drum to a sliding fit in the casing, the shaft to the long end bear- 
ings. Four grooves are milled into the drum exactly 90 deg. apart. 
Into these grooves vanes somewhat longer than tho drum are fitted 
80 as to slide evenly and smoothly in two directions parallel to the 
shaft. This axial movement is given to the vanes by the specially 
constructed end plates, upon which they bear slightly during their 
revolution. The inside faces of the two end plates are made exactly 
duplicate, and are composed of two flat and two curved or screw 
planes connecting the higher and lower placed flat planes. The end 
plates are so fixed that the higher flat planes of the one are exactly 
opposite to lower flat planes of the other, and the screw planes 
exactly opposite to each other. The vanes being made to a sliding 
fit between the end plates, it followa that, being guided by the 
planes of the end plates, they will slide into opposite positions each 
portion of a revolution the vanes come between the inclined planes; 
no sliding moment of the vanes takes place during the portion of 
the revolution that they are between the flat planes or otherwise 
during the time that pressure is upon them, the vanes being set at 
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and pressure being on two opposite vanes at the same time 
prevents any dead point, and provides а constant turning moment 
in either direction. There is an entire absence of shock, inasmuch 
aa the fow of fluid, steam or air is constant in the direction of rota- 
tion, ‘The displacement and sliding movement of the vanes are 
exactly balanced, and during the period the vanes are eliding they 


90 deg. 


Tu. Il. VIE S or PART3 Or PrrTLER UNIVERSAL Rotary MACHINE. 
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1 on chassis (Fig. 15) is fitted with three of these 
‚ one driven by an electric motor (for exhibition purposes 
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A. Petrol Engine. B. Oil Pump. 


only) and ac'i ; 
motors on the s = sa oil pump, and the other two used as power 
the oil to about з of the chassis. The motor compresses 
the wheel motors thro, per square inch, and this oil is supplied to 
upon a three-way e rough flow and return pipes which converge 
started in either di ontrolling valve. Dy this valve the motors are 
pendent, 20 that 1 п and speeded up. The motors are inde- 
Per cent, at the о differential is required. A net efficiency of 
the actual Wb мыш is claimed for this combination. In 
(рше, and a natal h ө electric motor is replaced by а petrol 
combination is th -hydraulic as distinguished from a petrol-electric 
steam machine 1 The other operating exhibits show a 
alr compressor 90 a 1 kw. dynamo at 1,500 revs. per min., an 
Tiven from an e a 5 а 
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tary that ien Mey nt price and likely to go higher, it is neces- 
in order that as hh. great attention to its complete combus- 
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g his duties has (1) to convert the water inside 


C. Controlling Valve to Motors in Back Axle. 
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Fig. 16.—S1MMANCE & ABADY's COMBUSTION RECORDER. 


At the stand of Messrs. ALEXANDER WRIGHT & Co. we noticed an 
instrument for the latter purpose which has been designed by 
Messrs. Simmance & Abady. It continuously records the per- 
centage of CO, and the amount of air passing through the setting 


on the same chart. As shown in Fig. 16, the instrument consists 
le of the gas under test is col- 


D the gas is absorbed 
= 2355 — — by a solution of caus- 
aaa LX ЧҮ ае tic soda. If the gas 
Ег NN E» under test contained 

no carbon dioxide 


on scale. Theread- 

= ing of the scale, 
| R therefore, is a mea- 
sure of the carbon 
dioxide present, and 
it is so divided that 
the percentage ot 
ndicated. When the gas- holder B has become 
holder whose pen is in contact with the paper 
ht by the other end (D) 
f line drawn by it indi- 


carbon dioxide is i 
stationary, the pen 
on the revolving drum falls, till it is caug 
of the gas holder pointer, and the length o 


cates the percentage of carbon dioxide. 
ра 

al.— It has been found that coal stored 
deteriorate as when stored in air. This 
advantage has, according to the Scientisie American, been 
applied by the Western Electric Co., who are building flooded 
coal pits at their works at Hawthorne, III. The excavation 18 
320 ft. by 75 ft. and 12 ft. deep, built of concrete, and divided 


into 12 pits. The coal is dropped directly from the cars 
which pass over the pits, and the fuel is removed when desired 


by means of a steam shovel. 
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THE “NEWARC” LAMP. 


All improvements in arc lamps which tend towards simplification 
of the working parts must be welcomed by electricians and con- 
sumers of electricity alike. The appearance of two lamps, one with 
controlling coils and clutches and the other without them, cannot 
but impress the observer in favour of the latter. The Newaro" 
lamp (Myers' patent), which is being made by the Albany Engineer- 
ing Co., London, S.E., when regarded from the standpoint of sim- 
plicity, has much to commend it, because it is distinctive from the 
ewness of its working parts. As at present constructed it is suit- 
able for burning as an enclosed lamp (single globe) on both alter- 
nating and continuous-current circuits, under the normal con- 
ditions which commonly obtain with arc lamps—that is, it 
operates equally well in parallel or series, The lamp depends for 
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A Heating strip adjusting 
nut. 

B Cover locking screw, 

C Carbon holder cord drum. 

D Top carbon holder and 


| T Carbon holder cord. 

U Collar for enclosing 
globe. 

V Nuts for enclosing globe, 

W Positive terminal of heat- 
irg strip. 


J Negative carbon. 

K Brake chain. 

L Negative carbon rod. 

MN коче carbon connec- 
ion. 


weight, N Controlling spring ad- 


F Bottom carbon holder. justiog nut, X Porcelain pulley. for heat- 
F Henting strip for control | O Brake wheel bracket. ing strip. 

, 9t ашр. Р Balance weight for posi- | Y Lever attachment of hent- 
G Control lever, tive carbon, ing strip. 

П Positive carbon. R Controlling spring. Z Cover clip. 


1 Thermal cut-out, 8 Brake drum. i 


Fic. l.—SxkcrioNAL Views or ** Newarc” LAMP. One-fifth full size. 


ite working on the now well-known expanding and contracting pro- 
perties of steel and iron wire when heated by the passage of an 
electric current and cooled when current is cut off. In the 
„Neware lamp a steel band is utilised to perform the hot-wire 
function of the lamp, the width being about jin. and the gauge 
about 0 004 in. The sectional views of the lamp given in Fig. 1 will 
serve to explain its working. The lettering on the drawings is 
separately described, so that for the purpose of description only the 
principal letters will be referred to. 

The lamp is of light construction, and is built of a hood, a base 
plate and a globe carrier, spaced apart at suitable centres by brass 
rods. Fig. 2, which is an exterior view of the lamp, shows the 


general appearance. In the drawing (Fig. 1) F is the steel heating 
strip, the ends of which are fixed at the point W, being one of the 
terminals, and at the point V, this latter being the short end of a 
lever, G, pivoted to the bracket O. To the long end of this lever the 
spring R is attached, this spring being adjustable from the wing 
nut N, which is screwed into the hook holding the lower end of 
the spring. The porcelain roller X acts as a pulley for the heat- 
ing strip F, and also affords a means of adjustment for the length 
of the are by the turning of the winged nut A to which the pulley 
bearing is attached. Movement of this nut alters the tension of 
the heating strip. There is also attached to the lever G, in addition 
to the controlling spring and heating strip, a short length of brass 
or steel chain, K, which passes several times round the brake drum 
S and is finally attached to a flat spring in the hood of the lamp. 
A larger pulley wheel, О, is fitted to the каше spindle, and over this 

ulley the flexible metallic cord T, for the carbon holder D and the 
Ша weight P passes. The weight D is heavier than that at P. 
The action of the lamp is very simple. With the current off, the pull 
of the strip F is sufficient to counterbalance the pull of the spring 
R to keep the brake chain free of the brake drum. When current 
is switched on, the strip F expands, and the spring R, getting the 
ascendency, draws down the chain K and strikes the are by slightly 
revolving the drum to which the cord T is attached. The current 


Fic. 2, — EXTERIOR or Newarc” LAMP. 


variations due to the lengthening of the arc whilo burning tend to 
alter the balance of the strip and spring, and by this means the lamp 
feeds. It does not, however, go out before feeding, the automatic 
adjustment being sufficiently sensitive to ensure a constant feed 
during the time of burning. We watched two lamps which had been 
adjusted to burn in series, and could not detect any tendency to a 
jerky feed. 

A cut-out is fitted in the hood of the lamp to safeguard the strip 
and prevent its being fused by the passage of an excess current. 
The contacts of this cut-out, which is asimple thermostat, are shown 
a“ I in the drawing. The heating strip in the cut-out is also 
attached to one end of the brake chain K, so that, should the strip F 
break from any cause, the circuit, in the case of series burning 
lamps, would still be maintained by the action of the cut-out. 

The heating strip F, upon which, of course, the action of the 
p depends, is made of watch.spring steel heavily Dickel-plated 
to resist the effects of damp and moisture, particularly in salt-laden 
atmospheres on the sea-coast. 

We understand that the lamp is burning with satisfactory results 
on a number of electricity supply circuits, and that burning tests 
have shown it to be very steady in operation. Arrangements are 
being made by the Albany Engineering Co. for the manufacture of 
the lamp, which will soon be placed on the market. 
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THE ELECTROLYTIC DETECTOR.* 
BY M. TISSOT. — 


The electrolytic detector, which has been in use for several yoars 
for the telephonic reception of wireless telegraphic messages, is in 
inciple а voltameter with two very unequal platinum electrodes 
immersed in sulphuric or nitri acid. As usually employed, а con- 
sant E. M. P. is applied to it, the fine point being the anode. А 
hone in the circuit yields a sound when the voltameter is sub- 
mitted to the action of the train of waves. In seeking the cause 
of this sensitiveness experiments were undertaken which consisted 
in comparing the indications of this instrament with the indications 
of a bolometer, both instruments being in turn submitted to radia- 
tion coming from a distance, and the telephone of the electrolytic 
detector being replaced for metrical purposes by a galvanometer. 
A tuned receiving circuit was employed throughout the experiments 
with both detectors. Thus it was found that if the transmitted 
energy be increased step by step the two instruments gave the fol- 
lowing galvanometer deflections :— 
Bolometer ............ 4 . 0 83 140 
Electrolytic .......... GO .... 7 .... 80 .... 80 

Thus, as soon as the energy received passes a certain small value, 
a value which is the smaller the finer the point or the greater the 
applied E. M. F., the apparatus comports itself like a coherer or like 
a thoroughly demagnetised magnetic detector. 

Below a certain critical value of the E. M. F. the apparatus behaves 
ший as when no E.M.F. at all is applied. In this last case the 
connected galvanometer remains at zero till the oscillations are pass- 
ing, takes then & fixed deflection till they cease, and finally returns 
w zero. Good quantitative results can now be obtained. Under 
these circumstances figures such as the following are obtained :— 

Bolometer ., . . .... 60 .. 40 20 .. 158 .. б 
Bleetrolytio eer 39 .. 265 .. 185 .. 10 .. 8:5 
ш» of the im instruments are rigorously proportional. 
free d Yn : inferred 25 the direct current resulting 
alee: кш оп the electrolytic detector is propor- 
quare of the amplitude of the oscillatory current in 


thereceiving antenna. Now Nerrst’s formula E = Re log. 2, where 
п с 


t and с, are the concentrations of the electrolyte at the electrodes, 
шу, for our purposes, be written E = A log.. The concentra- 
с 


tion c, at the large electrode of the d i 

| ! etector is constant, that at the 
ae is submitted to oscillatory influenco and may as & 
au approximation be written c eo asin wt, where а is propor- 


tional to the current amplitude 4, i Iur 
Ө 10 in 
Hence the polarisation E. M. F. 0 the receiving apparatus. 


E=Alog. 9. ., 
tnd this, int u Cota gin wt 
PEE egrated, readily leads, for small values of a (that is, io), 
ji a ue Kisa constant aud I is the galvanometer current 
deu А e cacillations. This relation has been verified for 
eke 8 currents of low frequency by Gundryt using mercury 


tions by considering the fluxes through ifs ‘sides, their rate of 
change and the pressures causing thosa changes, &c., and then 
generalise by supposing the space element to bo any element. 
According to the latter, we fix our attention on a single drop 
of the fluid, consider its velocity and acceleration and the 
forces to which it is subject, follow it throughout its motion, 
and then generalise by supposing it to be any drop. But no 
drop of the water accompanies the onward sweep of the wave ; 
and however legitimate it may be “to follow in thought each 
closed loop of electric force as it moves outward,” it is mis- 
leading to describe this mental operation as following “ the 
Lagrangean method of investigation in hydro dynamics."—I 
à W. M. MADDEN. 


m, &c., 
Wimbledon, Oct. 7. 


We have given Dr. Fleming the opportunity of replying to 
Mr. Madden, and have received the following :— | 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: I am afraid that, in my desire to avoid unnecessary 
expansion in my récent articles on tho above subject, I havo 
gone to the opposite extreme and not explained some matters 
sufficiently. ` If I may expand my remarks a little on the sub- 
ject of fluid motion, I think I cau make it evident to Mr. Madden 
that my analogy, drawn from tho distinction between the so- 
called Eulerian and Lagrangian methods of hydrokinotic stady, 
is not misleading or false, although perhaps not a3 distinctly 
set out as is idani necessary. In the first of these methods 
we study the state of motion of a fluid by supposing ourselves 
to remain attached to a fixed point in space, inhabiting a very 
small skeleton room in the fluid, and noting the direction of 
the flow and velocity of the fluid across our chamber. When 
this record is made at every point and generalised we have a 
complete specification of the fluid motion. In the second 
method we suppose ourselves to be attached to a particular 
small mass of the fluid and to accompany it in all its gyrations 
and wanderings, taking note of the path and ve'ocity, and when 
this is done for all portions of the fluid and generalised we 
have also a specification of the fluid motion. 

My object was to extend these ideas so as to cover cases 
of wave motion. Imagine a bird remaining in a fixed position 
over the surface of water on which waves are travelling. If 
sufficiently intelligent, ho would notice tho riso and fall or dis- 
placement of the surface at the point under him, and if these 
observations were taken at every point and generalised, wo 
should have a specification from which the wave motion could 
be deduced. Or, we may suppose the bird to fly along ovor 
the water, always remaining in contiguity to a particular phase 


"rodea, but it is now seen to b li i 
minted to dhe 008 о be applicable to platinum electrodes of the displ t of tl ter surface, say, a hump, and ор 
гог ‹ placement of the water surface, say, р, Ur 
Dd es rents of frequencies of the order of a | +. direction of motion and velocity; then these observations, 


if made at every point and generalised, would also give a 
specification of the wave motion. I am perfectly well aware 
that this last process is not, strictly speaking, the Lagrangian 
method, but it is analogous to it. Then, going a step further, 
I wished to assist the reader in applying the same idea to 
cases of electric wave propagation. | | 

We possess no particular organ for detecting electric force, but 
if we can imagine a being or demon, in Maxwell’s sense of the 
word, gifted with the power of appreciating instantly the 
direction and magnitude of the electric force at any point in 
space where he happens to be placed, he could apply the same 
two methods to the study of electric waves. Holding himself 
fired in space at any point near an oscillator in action, he 
would find the electrie force in the field alternating periodi- 


CORRESPONDENCE. 


THEORY 
ORY OF ELECTRIC OSCILLATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


S. W; 
а allow шо to call attention to what seems to 
€ above кү m De B leming's very interesting Papers on 
with а brief dine Ün p. 976 of your present issue he opens 
ШШШ, very lucid, description of the Eulerian and 
a a ods of dealing with hydro dynamical prob- 
th cthods, by the way, are really due to Euler, but 
known by these names. He then proceeds :— 


Su i i 
motion on wat 1 we are concerned with the wave | cally, and if he determined its direction and magnitude, e 
tthe water Е s en if we remain fixed at a point, we find | did this at every point of space, and generalised, ro 
t not Шай, P raised and depressed periodically, | arrive at the Hertzian expressions for the ова. "i E 0 
"тай always in y at cach point. If we travel along soas | other hand, he might adopt the second metho a а : 
ourselves moving 1 тиа fixed state of elevation we find through space, always kceping himself in ee mL І 
АЛЫ wave velocity ind 1 чу in a certain direction, | particular phase of the electric force, зау, 1 clay of 3x10" 


he would then find he was moving with t | 
cms./sec. in a certain direction. Moreover, if he followed 


round the direction of a line of electric force, ave more 
йн lobs in the direction of the force which is in the same phase, 


Der pot anchored in space, and form our equa- ! would find himself traversing a loop у cR anaes 
betreten 8 circuit is in motion as a whole with the above 


tracted from the : 
t Phil. Mag., 1906, 75 920% еи wards from the oscillator. 


| tter 167 ; ; 
nan or to the supposition has no relation either to the Eule- 


fx our attenti oangean method. According to the first, we 
en я 
tion on a small cubical space element, a sort of 
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In the true or original Lagrangian method, as applied in fluid 
motion, we suppose ourselves to remain in contact with and 
accompany a particular mass or molecule of the fluid. In my 
extension of the idea we are to suppose ourselves to remain 
attached to or accompany a fixed phase of the periodic motion 
or changes in a medium, which is experiencing changes of state, 
periodic or cyclic, both in space and in time. 

No doubt it is more difficult to grasp the idea of accompany- 
ing a particular phase of oscillatory motion rather than a par- 
ticular mass through a fluid, but I do not think that my analogy 
can be appropriately called false or misleading. I wished to 
assist the reader to visualise the state of the medium. I dare 
say some part at least of Mr. Madden’s objections to my way 
of presenting the subject: may have arisen from want of clear- 
ness cn my part in pointing out how we are to identify a par- 
ticular line of force. The electric force at various points on 
the loop does not remain constant in magnitude or in direction 
as the loop sails away through space. How, then, is the 
loop to be identified or earmarked ! My answer is, by 
the particular phase of the oscillation or wave motion of 
which it is the locus. The loops of electric force drawn in the 
Hertzian diagrams represent the loci of points at which the 
electric force is in the same phase at the same instant, and we 
can by an extension of the Lagrangian method use these lines 
and their motion to represent to ourselves the operations in 
the medium. 

Prof, De Morgan, who once occupied the Chair of Mathe- 
matics in this college, is said to have remarked that no mathe- 
matician could be said to understand a theorem or problem 
unless he could explain the common-sense of it to the first 
intelligent person be met in the strect. To do this, however 
imperfectly, one is obliged to make use of analogies as means to 
an end, and they are not necessarily misleading, even if imper- 
fect, as long as they serve the endin view. The mathematician 
is quite satisfied with an algebraic expression for a wave motion, 
but most students require some assistance in making a mental 
picture of the state of the medium, and there is no doubt that 
the conception of an electromagnetic wave involves very special 
difficulties. Mr. Madden is, however, performing a service in 
making us criticise popular methods of presenting the subject 
with the object of gaining greater clearness of ideas.— I am, &c., 

| J. А. FLEMING. 
Pender Electrical Laboratory, University College, London. 


SPECIFICATIONS FOR STREET LIGHTING. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: In your leading article under the above title in 
your current issue, усп very opportunely draw attention to 
what you describe as the “chaotic state " of most street light- 
ing contracts at tho present time. You say:“ What is really 
required is a definite illumination in the streets, and that such 
illumination shall not fall below a certain minimum at a point 
midway between any two lamps, and, therefore, that the varia- 
tion of illumination from maximum to minimum shall not be 
excessive. The actual minimum may be made 
subject to measurement.” 

With your suggestion that the minimum illumination should 
not fall below a certain value, everyone must agree, but that 
this cannot bo taken as the sole criterion a moment's con- 
sideration will show. Compare, for example, two streets, such 
as Oxford-street and Kingsway, the illumination curves of 
which are given in Figs. 1 and 2. It will be seen that the 
minima are in each case about the same (0-1 candle-foot), 
and yet the actual effect of the lighting is as different as, I had 
almost becn tempted to say, an arc lamp and a gas mantle; 
the one is a splendid example of lighting, and the other merely 
of uniformity. 

Nor must this be considered as an isolated instance; а 
critical examination of various streets leads one inevitably to 
the conclusion that the minimum illumination by itself is an 
altogether insufficient criterion. 

Some months ago I had occasion to make a number of illu- 
mination surveys in some of the more important London 
streets, and the conclusion to which these tests led me was 
that the average illumination formed the only true index, 


THE ELECTRICIAN, 


— — — — 


coupled, it may be, with the further proviso that the minimum 
illumination must not fall below a certain value. 


taken near the lamp, 
various points be calculated, seems to presuppose а uniform 
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As the width of roads of the same class does not vary 


greatly, I found a very satisfactory index to the value of the 
lighting was afforded by | 
measured along the centre of the roadway. Moreover, this 


the average horizontal illumination 


Illumination in Candle Feet. 


120 140 100 180 200 


Fic, 1. III CMIxATIONY CURVE OF OXFORD STREET (FLAME ARCS, 
1,070 WATTS PER Post). 


figure, divided by the watts (or cubic feet) expended per yard 


length, gives 
The following figures are taken from actual street measure- 


the comparative efficiency of the lighting. 


ments :— 
Candle-feet. Consumption 
Street. — —--~ per candle- 
. Mean | Minm; foot-yard. 
Kingsway (three-burner gas) . . . . . 0˙18 011 | 6-7 cubic ft. 
Victoria Station (single- burner gas) 0°64 0:3 D 4 „ „ 
Fleet-street (two-burner gas) . , 0055; 003 |90 „ „ 
Oxford-street (two-flame arcs) ......... | 0°67 0:1 23 watts 
Whitehall (flame are). seee cee 0:415 ^ 0°06 | 20 5 „ä 
Charing Cross Station (flame arc). .. 1:04 06 | 19:6 ,, 


| 
| 
| 


| 


The public does not ask for an even illumination, although 


the gas industry would feign have it otherwise, knowing, as 


they do, that this is their sole chance of showing any superi- 
ority over electric light. 


Your suggestion that candle-power rzeasurements should be 
and from these the illumination at 


8 3 ЖЕЕ ЖИ ПЕ eee or 
j 
5:05 DN TREDE 
S Š ж 

9 40 80 120 160 £00 240 280 320 360 


Feet. 
Fic, 2.—IILI UNI ATIOxN Curve or Kixusway (3-BURNER GAS LAurs). 


angular distribution of light which certainly cannot be assumed, 
except in special cases. Moreover, with modern illumination 
photometers (except, perhaps, those of tho “ Flicker ” pattern, 
which are somewhat unsensitive at low illuminations) there is 
no difficulty whatever in making satisfactory measurements, 
right down to O 1 of a candle-foot, so that there is no reason 
whatever for not measuring minimum illuminations. 

In conclusion, I can only hope that your article may induce 
electrical engineers to encourage the lighting authorities to 
make actual street measurements, since the more this is done 
the stronger will be the case for electricity as against gas.— 
I am, &c., KENELM EDGCUMBE. 

87, Victoria-street, London, S.W., Oct. 15. 

[We are a little uncertain whether Oxford-street and Kings- 
way are really comparable from the obstacle point of view. 
We should be glad if Mr. Edgcumbe would state whether he 
thinks his results would still hold relatively if the illuminating 
systems of the two streets were interchanged.— ED. E.] 
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LEGAL INTELLIGENCE. 
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Bournemouth Corporation v. Poole & District Electric Traction 
Co. (Ltd.) 


Inthe High Court this case was mentioned to Mr. Justice Joyce 
on Tuesday. The facts were given in our issue for April 26. 

Vr. Sneath, the accountant to whom the matter was referred, had 
юк answered certain questions put to him in favour of the company, 
viz. to the effect that a large part of the two items was a liability in- 
curred in the ordinary course of business. | 

After hearin Mr. HUGHES, K.C., for the Corporation, 

His LORDSHIP held that the company was entitled to £6,476 odd 
out of the £7,000 bank loan and to £2,570 (part of the £4,558), on the 
ground that they were liabilities and engagements of the company in- 
carrad in the ordinary course of business in connection with the Poole 
undertaking outstanding or undischarged on the appointed day as 
defined in the agreement of purchase. 

He directed that each party pay its own costs. 


North Metropolitan Tramways Co. v. Leyton Urban 
District Council. 


Inthe King's Bench on Monday, Mr. Justice Phillimore and Mr. 
luder Walton had before them the company's appeal against the 
decision of Mr. Graham Harris, who, as arbitrator, fixed the amount of 
compensation payable by the Council to the company upon tho acqui- 
«uon by tht authority of so much of the company's undertaking, 
dried as Tramway No. 13, as was within its area. Mr. Harris 
sexed the compensation payable on the basis that the Council 
vere compelled to take the whole of the undertaking in the Leyton 
лапе in the public streets and а spur line leading from the main 
line to the gates of the works or factory of the company situated at 
Levton, but he held that the factory itself and other land comprising 
1 tul area of 77,000 sq. ft. were not suitable or used for the pur- 
ше of Tramway No. 13, being a factory where the company re- 
pired and constructed cars for the whole of their system. He accord- 
inglr declined to make any allowance in his award for the works and 
aod in question. 

Appellants urged that, inasmuch as the arbitrator had awarded a part, 
mae by their agreement must take the whole, and that Mr. 
ү no АЗ. їп law to create such a severance ав he had done. 
ia ене 0 R BROWNE, K.C. (for the Council), maintained 
m | dd itralo's award was good as one deciding a question of 
М should stand. Не complained that the company, when the 
ты vas before Mr. Justice Bigham, elected to treat it as a question 
о the matter was sent back to Mr. Harris to be во 
Ru uu he had decided that the factory was not suitable or 
rsd pint 91 of the undertaking the Company appealed and 
e dismissed the appeal, holding that the local 
wever, Were ара to take the factory. The company, 
mle erit entitled to be compensated for the easement of the land 

А es of the factory on which the tram lines had been laid, 


"is t the arbitrator, in making his award, had taken that into 


ciun 
Leave to appeal was granted. 


. 


— ыны аларнын 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invi i 
; ted for the position of 1 
' of general manager and 
К. e Tramways undertaking. Applicants must 
phase high-tengi e full charge of the generating station (three- 
ment of the ane With twosub-stations), in addition to the manage- 
ofmanaging : жыйы and must also be good organisers and capable 
то, A M numberof employés. Commencing salary £450 
Construction (s 177 to the General Manager, National Electric 
London, 8 (Ltd.), Queen Anne’s-chambers, Westminster, 
Hu | See also an advertisement. 
af deer] epee ation invite applications for the appointment 
Falter Musgrove), Мил tion must reach the town clerk (Mr. 
; А > 
2 Se also an A ETRE ces, Haslingden, by noon 29th 
айзат i ; 
heerng works, bu. in the cal 


current machino 


culating department of an engi- 
med to the design of continuous and three- 
ry. See an advertisement. 


А jmior ва] . 
Works, N 18 wanted for electrical laboratory in steel 
be landen песез magnetic and electrical testing instruments 
4.) Sheffield. qi Applications to Hadfield's Steel Foundry 
An engineer ig ; Bee an advertisement. 
"ees of Indis to ween for service in the N.W. Frontier Pro- 
Perintend erection and running of electric and 


the Dune 
permanently appointed as city electrical engineer. 


compressed-air plant for tunnel driving. Salary Rs.500 per calendar 
month, rising to Rs.700 by annual increments of Rs.100 per month. 
Applications to Director-General of Stores, India Office, London, 
S.W., by noon Nov. 4. 


On Monday Walsall Council confirmed the appointment of Mr. 


A. S. Barnard (late electrical adviser to the Government of Ceylon) 
as borough electrical engineer at £400, to be increased to £450 per 
annum. 


Mr. sp Everett Stark, who has been temporarily in charge ot 
in (N.Z.) municipal electricity department, has now been 


Mr. H. W. Marshall, of the consumers’ complaint department of 


the Metropolitan Electric Supply Co., has been appointed canvasser 
and agent for Hammersmith (London) electricity department at. 
£2 10s. per week, rising by annual increments of 5s. a week to £9 


Mr. J. Eagles, A. R. C. S., of Darlington, has been appointed prin- 


cipal of the Technical and Art School and Director of Studies at 
Doncaster. 


Dr. J. H. Grindley has been appointed principal of the Govern- 


ment School of Engineering at Cairo. 


Mr. J. N. Pring has heen appointed demonstrator in electro- 


chemistry at the University of Manchester. 


Arbroath.—Mr. Geo. Balfour hopes t» have electric current 
available by Whitsuntide. 

Argentina.—The “ Review of the River Plate states that the 
Senate has passed the bill authorising the Bahia Blanca and N. W. 
Railway Co. to supply electric light and power in Bahia Blanca, in 
conjunction with the existing supply by the Cia Sudamericana de 
Luz y Fuerza. The generating machinery will be exempt from 


import duty. 


On the 17th ult. the formal opening of the firet section of the 
Belga-Argentina Tramway Co.'s system (which will serve the Della 
Vista suburb of Buenos Ayres) was formally opened. 


Asylum Lighting.—Electric current is now being supplied to the 
Tooting Bec Asylum of the Metropolitan Asylums Board by the 
County of London Electric Supply Co. for lighting and power. 

The new county aran at Colchester is to have an electric light- 
ing and power installation. Messrs. Hawtayne & Leden are the 
consulting engineers. 


Australasia, —The Australian Mining Standard" states that 
the accounts of the Claremont (W. Australia) municipal electricity 
department for the first half of the current year show total capital 
expenditure to date of £11,000. On the half-year's working there 
was a profit of £2. 10s. after paying interest and sinking fund. 
There are 278 public lamps and 270 private consumers. Total gene- 
ration costs were 2°78d. per unit, It has been found that current 
сап be generated by Collie coal at 1:14. per unit, compared with 
1 27d. with Newcastle coal. 

Sydney Electric Light committee recommend the City Council 
to acquire the undertaking of the Strand Electric Lighting Co. upon 
similar terms to those upon whieh the Empire Electric Lighting 
Co.’s business has been obtained. The purchase price is to be 
£45,000. Customers ot the company will be supplied at current 
rates, ld. per unit of the price received will be credited to the 
Council and the remainder devoted to payment of 5 per cent. dividend 
on the company's capital and to the reduction of the purchase price. 

Electric power plant and Sullivan electric coal-cutting machines 
have been installed at the Collie Burn Colliery (W. Australia). 


Birmingham.—An inquiry was held on Tuesday into the applica- 
tion of the Corporation for sanction to borrow £81,900 for exten- 
sions of the electricity undertaking. 

The deputy town clerk (Mr. PRITUHARD) gave а sketch of the history 
of the electricity undertaking. It had, he said, been found necessary 
to make large extensions from time to time. The number of units 
sold in 1904 for lighting was 4,367,164, while in 1907 it was 7,009,602 
For the year ended March 31 last the balance profit was 154.411, and 
the net surplus carried to reserve (allowing for interest, &c,) was 

7, 713. | | 
Se ый ELLaway (chairman of the Electric Supply committee) 
said the loan was absolutely necessitated by the great Increase in the 
demand for energy for lighting and power. Every unc 
brought before the committee was carefully considered, partion at yin 
regard to the relation of cost to probable income. Unless a fair | 
portion were shown it was not authorised. -— 
urma.— The Government are having a scheme prepared tor 10 
Pen lighting of the numerous Government buildings in Rangoon, 
current being taken from the city electricity works. О 

Carmarthen.—The Council have assented to the application of 

J. B. Saunders & Co. for a provisional electric lighting order. 


i i held this 
i d (Belfast).—A meeting of ratepayers will be 
e a „ of Messrs. R. Stewart & Sons for the 


supply of electrical energy in the district. 


“ag 
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Douglas (Isle of Man).—The Council have appointed a special 
committee to report upon the advisability of establishing electricity 
works, and also the possibility of utilising water power in the gene- 
ration of current. 


Draughtsmen in Government Dockyards.—The draughtsmen 
in the constructive engineering and electrical departments at the 
Admiralty and at the Home Dockyards have formed an association 
to advance their interests and for mutual help in professional 
matters. The headquarters of the association will be in London, 
where it is proposed to hold а conference early in November. 


Dundee.—At a recent meeting of the Electricity committee the 
city electrical engincer (Mr. Н. Richardson) submitted the result of 
the tenders received for two turbo-alternators and steam generating 
plant. After going fully into the tenders it was decided that visits 
should be made to Glasgow and other places in order to inspect 
certain types of turbo-alternator and boilers in operation before 
accepting any of the tenders. It was remitted toa sub-committee, 
consisting of two members of committee and Mr. Richardson, to 
carry out the committee’s decision. The sub-committee are to be 
empowered to select the types of machines and accept tenders. 


Dunfermline.—The Electric Lighting committee have been autho- 
rised to open negotiations with the Fife Electric Power Co. for the 
transfer of the Fife provisional order. 


Eastbourne.—Sanction to a loan of £7,000 to cover three years 
extensions, &c., has been applied for by the Council. 


“Electrical ” Fires.—In a paragraph recently circulated in the 
Press, a fire which occurred on Oct. 14 at Walls Grove House, High 
Beech, Essex, was attributed to the fusing of electric wires, but the 
contractors for the electric lighting work (Messrs. Drake & Gorham) 
have written to the Press, pointing out that tho fire could not have 
been caused in the way alleged, inasmuch as the main cables had 
not been connected with the house, and there was, therefore, no 
supply of current available ! 


Electricity in Mining.—In a note on p. 1,044 of our last issue 
we referred to the new electric generating plant put in by the Kent 
Collieries (Ltd.), and we stated that patent stokers had also been 
fixed with a view to reducing coal consumption to a minimum. 
Messrs. Ed. Bennis & Co. inform us that these machines are the 
well-known Bennis patent stokers and self-cleaning compressed air 
furnaces, and wereinstulled bythem. In April last Messrs. Bennis 
installed two stokers in the Dover mines, and in the following June 
received an order for the further instalment of three double stokers 
and compressed-air furnaces. 

In the General Report and Statistics relating to persons em- 
ployed and accidents at mines and quarries in the United Kingdom, 
itis stated thatin 1906 there were 888 collieries where coal-cutting 
machines were at work, against 295 in 1905. The total number 
of machines employed was 1,186 (against 946), of which 451 were 
worked by electricity and. 685 by compressed air. The total quan- 
tity of coal obtained in 1906 by the aid of these machines was 
10,202,506 tons, an increase of 2,100,309 tons. 

Electrical plant for power and lighting has been installed at the 
Cae Duke Colliery, Loughor, S. Wales. 

The Clyne colliery of Cammell, Laird & Co., at Neath, is being 
equipped with electric power and lighting plant. 


Exhibitions.—A novel exhibition is to be held at the Royal Horti- 
cultural Hall Westminster, from Oct. 22 to 26 inclusivo. The 
event is organised by the Model Engineer,“ and will include a 
collection of engineering models of all kinds, electrical, optical and 
scientific instruments, technical education apparatus, lathes, tools 
and workshop appliances. Scientific lectures and demonstrations 
will be given each day, the: subjects including colour photography, 
sound waves, wireless telegraphy, gyroscopes, X-rays, radium, elec- 
8 Es &c. Admission, 1s. 

olchester electrical exhibiti i 
P ni on will be opened by the Mayor on 

Acton Council are organising an exhibition of electrical fittinga, 
motors, &c., to be held in January next. 

An exhibition of electric heating and cooking apparatus for 


domestic use is to be held at the Hampstead (L : 
on Nov. 5, 6 and 7. mpstead (London) Town Hall 


Failsworth.— Counsel's opinion is to be taken as to the position 
ereated by the failure of Manchester Corporation to give а supply 
of clectricity in the district. 


Fraserburgh.—A special committee has been formed for the pur- 
pose of collecting information as to electricity supply. 


Glasgow.—The Electricity committee has received sanction to 
borrow £150,000 further for the electricity undertaking, increasing 
the total sum authorised to be borrowed to £1,850,000. 

In conveying the sanction, the Secretary for Scotland trusts that the 
suggestion aTa in his letter of Jan. 13, 1906, as to increasin 
the provision made annually by way of sinking fund for redemption o 
the £885,000 borrowed prior to 1900, will be kept in view. 
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Hampstead (London).— It has been decided as an experiment to 
fix “ Osram ” lamps in place of six incandescent gas burners in a 
portion of Belsize-lane and in Daleham-gardens. 


Handsworth (Staffs.)—Under their 1901 Act the Council are 
authorised to borrow money for electricity supply and tramways. 

During the progress of the bill the cost of the station was divided, 
and part of the amount allocated to tramways and part to electricity 
supply. One station only has been built, from which energy is sup- 
plied for lighting, power and traction, and a considerable part of the 
plant is so arranged that it can be used either for lighting, power or 
traction. The Electric Supply committee are advised that under 
these circumstances it will be more convenient to consider the whole 
of the generating station, land, buildings and plant as being 
part of the electrical undertaking. The total capital expenditure, 
together with the payments which it is estimated will have to be 
made to the end of the current year, amounts to £70,060. 4s. 4d., 
including £2,896. 6s. 7d. for tramway foeder cables е laid. The 
Council have already borrowed £47,294 for electricity supply, and have 
authority to borrow £1,756 further. If the cost of the tramway 
feeders, the amount of the loans already taken up, and the loans 
authorised for electricity supply (but not taken up) be deducted from 
£70,060. 4s. 4d.(the шг expenditure to March 31) £18,113. 17s. 9d. 
remains. On Wednesday the committee recommended that the whole 
of the generating station and plant be treated as belonging to the 
electricity supply undertaking, current for tramway purposes to be 
supplied at a price to be determined from time to time. The com- 
mittee aleo recommended that application be mate for sanction to 
the borrowing of £18,200. It is also proposed to borrow £1,756 for 
electricity supply, and £2,896. 6s. 7d. tor eee The number of 
DT connected on Sept. 30 was 167, equivalent to 20,503 8 c.p. 
amps. 


Horbury (Yorks.).—The Council have accepted the terms of the 
Electrical Distribution of Yorkshire for the transfer of tho Horbury 
provisional order, 1903. 


Leith.—The Council propose to obtain power to construct an ex- 
tension of their electric tramway system from Bonnington via 
Granton to Newhaven, and a proposal to extend the Seafield line 
to the burgh boundary is under consideration. 


Light Railway.— The Board of Trade have confirmed the 
Llandudno and Colwyn Bay Light Railway (Extension and Amend- 
ment) Order, 1907. 


. Llandinam.— Through the generosity of Mr. D. Davies, M.P., 
every house in Llandinam is now illuminated electrically. The 
cost for one year to each inhabitant is 1s. per light. The generating 
machinery is driven by two turbines. 


London County Council.—On Tuesday it was agreed to lend 
£1,191 to St Pancras and £888 to Stepney for electricit supply. 
Tramway Accounts,—The Highways committee 5 on the ro- 
sults of the working of the tramways for the year ended March 31. 
The Council’s tramway system (said the report) extended over a total 
length of 116} street miles, all worked by the Council with the excep- 
tion of § mile in Archway-road, Highgate, worked by the Metropolitan 
Electric Tramways (Ltd.). The accounts are divide into two main 
heads — namely, (1) electric traction and (2) horse traction ; and the 
division between the southern system, the northern system and the 
general account (hitherto ado ) has been discontinued. The capital 
expenditure on the undertaking amounted to £6,946,310. lls., of 
which £2,064,621. 4s. 5d. represents expenditure during the yea: 
1906.7. The total debt repaid amounted to £603,173. 7s. 94. out of 
revenue, and £209,573. 5s. 7d. from proceeds of sales of horses, &c. 
The debt outstanding was £6,133,563. 178. 8d., or deducting £24,658 
for value of surplus land, £6,108,905. 17s 8d. 
The total receipts from the undertaking during the year and the 
working expenses were as follows : .— 
Electric. Horse. 
Total receipts...... £829,258 10 5 £585,345 7 
Working expenses 478,418 11 О 596, 697 15 


Total. 
9 £1,414,603 18 2 
4 1,075,116 6 + 


Result of working + 350,839 19 5 — 11,352 7 7 7 339, 487 11 10 

The undermentioned charges have to be set against the surplus : 
Debt charges £324,656. 10s. 2d., income tax (crediting £8,575. Js. 7d. 
for tax retained from interest on debt) £1,424. 18s. 5d., interest on 
purchase money £3,275. 18s. 1d., Parliamentary expenses £4,780. 6s. 5d., 
deficiency on Drake-buildings £74. 18. Id., making £334,211. 148. 2d. 
This, less net interest on cash balances, &c. (£4,397. 17s. 4d.), leaves a 
net balance of £9,073. 15s. 

The balance brought forward was £31,249. 6s. 11d., and the surplus 
revenue balance of £9,673, 15s. increased this amount to £40,923. Is. 11d. 
Out of this sum £35,000 has been transferred to renewals reserve, and 
the balance (£5,923. Is. 11d.) is being carried forward. The total of 
the tramways renewals reserve fund at the beginning of the усаг was 
£103,683. 14s. 7d. The fund has been credited during the year with 
dividends and interest and with £35,000 above referred to, and 
amounted at March 31 last to £141,855. 1s. 3d. 

On the working of the southern tramways there was a surplus of 
£93,259, after paying interest and sinking fund charges, but the sur- 
plus is very nearly absorbed by the loss on working the northern tram. 
ways during reconstruction. The figures indicate that the results of 
working electric tramways show a surplus which will considerably in- 
crease as tho various horse lines are electrified. 
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Presentation.—Mr. G. E. Smith, A. M. I. E. E, resident engineer 


g expenses for electric traction were £478,418. 118. 
of the Urban Electric Supply Со. at Dartmouth and Newton Abbot, 


Р 
ге PS 53. 6s. 6d. for special charges), or 706d. a car-mile run, 


pin sith S0 d. a car-mile in 1905-6. The total expenditure in | has been presented by the staffs at both towns with an oak sideboard 
connection with horse traction amounted to £596,697 15s. 4d., or | ag a wedding gift. N 


Stoke Newington (London) — Mains are to belaid to Amherst- 
park and Burma-road (Green Lanes) at a cost of £858. 

Stoke-on-Trent. The Council have entered into an agreement 
with Messrs. Kerr, Stuart & Co. for supply of electrical energy for 
lighting and power at their California engineering works. 


Shoreditch (London).—The Lighting committee are obtaining 
quotations for a boiler feed pump dealing with at least 5,020 
gallons per hour. The estimated cost is £100. 

Spain.—A Royal Order published in the“ Madrid Gazette of 
Oct. 9 states that the Customs authorities will not in future require 
certificates of origin in respect of imports under several numbers of 
the tariff, which include electric cables and wires, iron and steel 
wheels, riveted tubes, and screws and bolts up to 10 mm. in thickness 
and nuts and washers therefor. 

Stretford.—On Tucsday the Council decided to amend their 
application for sanction to borrow £58,460 for electricity supply, and 
application is to be made for sanction to borrow £36,445 for exten- 
sions, for £2,723 to cover excess expenditure on the electricity 
undertaking, and for a further £3,000 to defray cost of purchase of 
motors for letting on hire. 

Switzerland.—The “ Feuille Fédtrale Suisse” states that а сор: 
cession has been granted to the Communes of Chiasso, Balerna, 
Coldrerio, Mendrisio Capolago and Riva S. Vitale for the construc- 
tion of a narrow-gauge electric tramway, 12,200 metres (about 
73 miles) in length, from Chiasso to Riva S. Vitale. 


Telephone Charges (The New.)—On Wednesday Mr. A. M. J. 
Ogilvie, Assistant Secretary in Charge of Post Office Telegraphs 
(Foreign), Telephones and Wireless Telegraphy, attended a meet- 
ing of the Federation of Grocers Associations of the United King- 
dom, in order to explain the revised telephone charges. 

Mr. BENTHAM (Hull) said it was an admitted fact that the telegraphs 
were run at a loss, and he was afraid that the idea of the Government 
in sanctioning the new charges was to recoup themselves from the 
telephone service. It was also felt that the new rates would result in 
bolstering up the National Company, so that in 1911 the Government 
would not take the company over, and if that were so, the last state 
of telephony in this country would be worse than the first. 

Mr. OcrLvir said the new charges would not apply to the present 
users. The difficulty with the telephone was that as the service in- 
creased the cost of doing business grew in a larger proportion. With 
the measured rate what would happen was that, while a man might 

more for the service, the service would be kept thoroughly efficient. 
As to there being any chance of the Government not, taking over the 
National Company in 1911, that was impossible, for both the company 
and Government were legall bound in that matter. His department 
were now considering how the accounts of the telephone system could 
be published in a form which would make them correspond with the 
balance sheet of a commercial company. 

Tramway Accident.—An accident occurred on the Halifax tram- 
way system on Tuesday morning, resulting in the death of four 
persons and 35 passengers being injured. 

The car had made the journey out from Halifax, and between five 
and six o'clock left Sowerby Bridge on the return journey. The 

sengers were workmen on their way to work. Owing to the rain 
the rails were in a greasy state, but the car had negotiated two or 
three dangerous curves satisfactorily. All at once, it is reported, 
current failed at a steep part, and the driver immediately applied his 
brakes, but to no purpose. The car began to run backward. The 
conductor, finding his colleague in front helpless, applied the back 
brakes himself, but the tram could not. be stopped. At a curve near 
Bolton Brow the car swerved to the right, crashed п а Shen Bird 
iedishtina and, coming in contact with a projecting stone wall, toppled com- 
The LG. e lighting in Monmouth was a combined one. | pletely Du 'l'he conductor tu „ved helplessly at the Pekan until the 
1 to statin cee Du inae ney would not be | last, and was killed at his post, having been jammed against the wall. 
or the electric 1; gs or further borrowing powers , == i 
m : саи light undertaking until the sewage scheme ud ek: Tramway Employés Church Parade.—On op m 

mut efficient manner. lle must know how the unauthorised Oct. 18, at 10 o'clock, the first church parade of the employ s an 

had been by the Council were incurred. Apparently, no attempt staff of Reading Corporation tramways took place, when upwards 
mado by the Corporation to pay back the 4100,00 bank loan. | Of 100 men mustered and marched in procession, headed by the 


10:3]. a car-mile run. Considerable loss was sustained during the 
reconstruction of horse lines for electric traction, аз not only were 
sed, but sections of other routes had to 


come of the routes entirely clo 
be closed, and 80 disorganised the whole traffic on important through 


routes. The system on April 1, 1906, included about 304 miles of 
electric tramways, and during the year a further length of about 284 
miles was opened, making а total of about 59 miles. Amongst the 
most important lines opened during the year are the new tramways 
across Westminster Bridge and along the Victoria Embankment, and 
the reconstructed tramway routes irom Bloomsbury to Poplar and 
from Shoreditch to Stamford-hill. The total number of passengers 
carried and the car-miles run during the year were as follows : — 
Electric. Horse. Total. 
Passengers ........ 183,062,063 ... 131,165,027 ... 314,227,090 
(emis run... 16,267,579 ... 13,862,718 .., 30,130,297 
Of the total passengers 20:12 per cent. were carried at 4d. fares, 62°29 
at 1d., 878 at 14d., 6°22 at 2d., 1°38 at 24d., 1:08 at 3d., 0°09 at 3d. 
and 0 Uf ab 4d. The averuge fare was 1·05d., compared with 0:99d. in 
1905.8. The total number of units generated up to March 31, 1907, 
at Greenwich generating station since its opening on May 26, 1906, 
va: 23,009,345, and the cest amounted to about 0 676d. per unit, іп. 
eluding interest and sinking fund charges. 

Discussion on the report stood over. 

Nec Trameays.—It was recommended by the Highways committec 
that the authority of Parliament be sought for the construction of a 
tramway from the existing terminus at Streatham to the county 
boundary at Norbury, for a small line from Woolwich-road to the re- 
pairing yard, and for a single line from Mare-street via Amhurst- road 
to Dalston-lane,- Adjourned, ` 


0.0. Tramways.—On Sunday last two further extensions of 
the L.C.C. tramways were opened—one from Tooting-broadway to 
Tooting Junction, via Mitcham-road, and connecting with the South 
Metropolitan Electric Tramways & Lighting Со.'в line to Croydon, 
and the other from Tooting-broadway to Merton-road, and connect- 
ing with the London United Tramways system which extends over 
Kingston Bridge to Hampton Court, &. 

Hackney Council decided on Monday to assent to the County 
Council's scheme for widening Lea Bridge road, and constructing & 
tramway thereon from the tramway at Lower Clapton-road to that 
» Lea Bridge, but it was resolved not to consent to the proposals 
or Ls track tramways through the Stamford and Englefield roads. 
к est Ham Corporation have appealed to the Board of Trade to 
call a conference of the interested local authorities before consent- 
um the adoption of the G. B.“ surface contact system on the 

w Bridge-Commercial-road tramway route. 


Margam.—The Council have i i 

rgam.—T appointed a committee to open 

S i ipis свог шов with а view to drafting a 
I ghting the district by electricity, for i 

Working a tramway service, &c. 4 у НЕЙ ЕК 


о aaran (roland) Tie Council have authorised Mr. W. A. 
his electric шы. wires for supplying electric current from 


( тшшш inquiry has been held into the application of 
asics or permission to borrow £10,000 for defraying expenses 

The М е, іп connection with the electricity undertaking. 
ind Ge ns value for the general rate is £19,794 und outs ing 
nari. Lo Sanitary Acts amount to £31,335. 10s. 6d. It was 
for the loa of - га Llangattock had actcd as a guarantor to the bank 
n of £10,000 which had been spent, but nothing had been 


repaid, acs 
Cin It appeared that the limit of the borrowing power of the 


rporation allows of £8,232. 


The Ti i 
Muni ни (Mr. H. Ross Hoorrk pointed out that the scheme 


п connection wi лоп. ; 
the toate With the electric lighting accounts, it was stated that | Reading Temperance Prize Band, to St. : 
£17,836, ог d ene incurred in that department amounted to of Reading, the chairman of the Tramways committec (Ald. Field, 
шну wa adjouraod a J. P.), Mr. Walter Binns, general manager and engineer, and mem- 

| t in the parade. The 


e inquiry was adjourned until Nov. 5 i 
N nul Nov. 5 bers of the Tramways committee took par 
бы; On Monday Gravesend Council rescinded their sermon was preached by the Bishop of Oxford (Dr. be cha Bert 
T resolution not to give a supply of electricity in this district. mausig for the hymns was rendered by the а | 
Obituary —The deal арнаш e Мк В 1 Sh k shire Hospital benefited by t 1 8 em bic e Ой 
ed of Mr. Samue orrock, , i j In the storm whic 
Volk's Electric Railway Electric Railway, 


engineer and electrical 

Mr. Shorrock and general machinery importer of Shanghai. ine last about 300 ft. of Volk's 

In 1897, Кт Ыш ие a native of Darwen, went out to Shanghai b rund along ihe eastern sea front at Brighton, was destroyed. 

Mr. J. Johnsto end of the firm of 5. Н. Shorrock & Co. Whitehaven. —The Council will supply electric current to elec- 
h ne, for four years manager of the National Tele- | trical contractors who display electric heating and cooking appara- 


phone Co.’s b Б 
head ranch office at Berwick, was found shot through the | tus at 1d. per unit. 


at his lodgi 

Partick жа шеш дабан Willington.—The Council have asked the County of Durham 

lor sung en has been received to a further loan of £10,555 Electrical Distribution Co. for terms for supplying electric curre 
ns of the electricity works. in the district. 
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Wolverhampton. — On Monday the Corporation adopted the 
recommendation of the General Purposes committee to increase the 
salary of Mr. С. E. О, Shawfield, borough electrical and tramway 
engineer, from £450 to £525 per annum, as from lst inst., with a 
further advance of £75 per annum (making a total of £600) at the 
expiration of 12 months. 

Workhouse Lighting.—Last week it was reported to the Liver- 
pool Select Vestry that the working of the electric generating plant, 
which was installed at the workhouse a year ago, had proved most 
satisfactory, and during the year a saving of over £1,200 had been 
effected, compared with the charges previously made by the Cor- 
poration. 


York.—The City Council have adopted the proposal of the Tram- 
ways committee to obtain a light railway order to authorise the 
construction of four new electric tramway routes. 


ELECTRICITY SUPPLY ACCOUNTS. 


Ayr.—The annual report of the burgh electrical engineer (Mr. 
R. Marshall) states that there are 1,098 consumers, an increase of 
89 during the past year. | 

The equivalent of 47,487 8 c.p. lamps is connected, against 43,710, 
and the number of motors connected is 61 (209:5 н.р.) compared with 
52 of 171 н.р. The number of units generated was 1,482,131, an in- 
crease of 107,554. The price of current for private lighting was 44d. 
per unit (against 5d.); for power 2d. to 14d. sliding scale ; traction 
134. for 200,000, 14. for remainder; public lighting 2d. The total 
capital expenditure was £96,220. 18s. 7d., against £94,609. 14s. &d. 
Income had been £13,139. 18s. Id., an increase of £230. 19s. 14. ; and 
expenditure £19,212. 19s. 4d., increase £403. 18s. 3d., leaving a profit 
of £926. 18s. 9d., compared with £1,099. 17s. 114. Notwithstanding 
the reduction of jd. per unit to private consumers, the revenue from 
the same consumers increased by £117. 7s. 1d. 


Huddersfield.— The financial report of tho Tramways committee 
was presented to the Council on Wednesday. 

The capital outlay to date is £112,902, and the income for the half- 
year ended Sept. 30 was £44,118, against £42,360 in the corresponding 

alf of last year. Working Куре was £20,676, against £20,853, 
leaving £23,442, against £21,507. After allbwing for interest and 
sinking fund the net surplus was £5,110, against £3,175. 

The chairman of the Tramways committee (Mr. J. H. Astron) stated, 
in reply to questions, that he was not in a position to give the Council 
any information regarding the slipper bake. Nothing would be done 
until they were entirely satistied that they had got the best brakes it was 
possible to obtain before they attached them to the cars. Referrin 
to the accident at Halifax, he said these accidents were a source о 
great anxiety to all tramway authorities throughout the country, as 
well as to the public. Everything possible was being done at Hud- 
dersfield to ensure the safety of the people who used the cars. 


Islington (London).—The total revenue for the three months 
ended June 80, excluding carbons and wages, &c., for street lighting, 
M ce an increase of £1,498 on the corresponding period 
o . 

The number of units sold during the quarter was 911,051, an increase 


of 254,581. The total costs for the quarter were 1'78d. per unit, 
against 2:17d. 


TRADE NOTES AND NOTICES. 


— — 


TENDERS INVITED. 


The Electric Lighting committee of the Metropolitan borough of 
Stepney invite tenders for the carrying out of the following work in 
connection with the Council's projected new generating station at 
Blyth’s Wharf, Limehouse, and the sub-station at Osborn.street, 
Whitechapel: (а) complete equipment of the steam-raising por- 
tion of the station plant, including condensing water pipes, river 
wells and coal-handling plant; (6) complete equipment of the 
electrical generating portion of the station plant, including turbo- 
generator, high and low-tension switch gear and converting 
machinery. The contract will also include the removal of a por- 
tion of the plant already erected at Osborn-street and its re-erection 
at Blyth's Wharf. Copies ot general conditions, specifications, &c., 
from the borough electrical engineer and manager (Mr. Wm. С. P. 
Tapper). Tenders, addressed to Chairman of the Electric Light - 
ing committee, 27, Osborn-street, Whitechapel, by Nov. 11. See 
also an advertisement. 


St. Anne's-on-the-Sea District Council invite tenders for cable. 
Particulars from the engineer and manager (Mr. J. Н. Clothier), 
Electricity Works, St. Anne's-on-the-Sea. See also an advertisement. 


Tenders are invited for the supply of 95,000 incandescent lamps 
for the City of Melbourne, Victoria. Specifications, &c., from 
Messrs. MeIlwraith, McEacharn Proprietary (Ltd.), Billiter-square- 


buildings, London, E.C., to whom tenders by noon Oct. 80. See 
also an advertisement, 
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The Postmaster-General of the Australian Commonwealth, Mel- 
bourne, requires tendors by Dec. 17 for supply and erection of five 
sections of telephone switchboard for incoming junction lines at the 
Melbourne Central Exchange. 

The directors of the Great Western Ratlway Co. invite tenders 
for supply of stores for the 12 months ending Nov. 30, 1908, in- 
cluding telegraph instruments, telegraph apparatus (insulators, 
&c.), electrical wire and cables, telegraph ironwork and tools, electric 
light carbons, incandescent electric lamps, wire, indiarubber goods, 
&c., in group 1; and glass, acids, oils, varnishes, brass work, zinc, 
antimony, brass, copper rivets, tools, &c.,in group2. Samples and 
patterns may be seen at the general stores, Swindon, from Oct. 14 
to 19 for group 1 and from Oct. 80 to Nov. 9 for group 2. Specifi- 
cations (with forms of tender) from the Stores Superintendent, 
Swindon, for group 1 after 7th inst. and for group 2 after 28th inst. 
Tenders to the secretary (Mr. G. K. Mills), Paddington Station, 
London, W., by Oct. 22 for group 1 and by Nov. 12 for group 2. 


Tunbridge Wells Corporation invite tenders for the supply, de- 
livery and erection of the work in connection with the installation 
of а 500 kw. turbo-alternator, condenser and pipe work in sections : 
(а) 500kw. turbine, (b) 500 kw. alternator and exciter, (c) surface 
condenser, with air апа circulating pumps and (d) pipe work. 
Tenders to the town clerk (Mr, W. C. Cripps), Town Hall, Tunbridge 
Wells, by 10 a.m. Nov. 1. 


London County Council invite tenders for the electric wiring of 
tramways sub stations at Holloway, Hackney and Clapton, and of 
a car shed at Holloway. Tenders, on official forms to be obtained 
from the Clerk of the Council (Mr. G. L. Gomme), County Hall, 
Spring-gardens, S. W., by 11 a.m. Oct. 29. 


Rochdale Electricity committee require tenders by 19th inst. for 
supply and erection of а steam dynamo. Specifications from 
Borough Electrical Engineer. 


Bristol Education committee want tenders by noon 23rd inst. 
for electric lighting and ventilation of а school. Specification at 
the office of Mr. H. D. Bryan, 4, Unity-street, Bristol. 

Dundee Corporation require tenders by noon Oct. 21 for rein- 
forced concrete foundations of generating station at Carolina Port. 
Forms of tender from the city architect, 91, Commercial-street, 
Dundee. 


Willesden Council want tenders by 10 a.m. Oct. 28 for 12 months’ 
supply of arc lamp carbons. Specifications from Mr. J. G. Bruco. 


A petition has been submitted to the Dirección General de Obras 
Püblicas, Madrid, by Don Domingo Elizondo for a concession for 
the construction of an electric tramway from the Northern railway 
station at Pamplona to Sangüesa. The Dirección iavite other 
tenders for the same work, to be sent in before Nov. 6. 

Paris Municipal Waterworks Department want tenders by 
Oct. 24 for supply and erection at the Austerlitz Works of (1) four 
sets of motor-driven pumps, dynamos, &c., complete, capable of 
lifting 100,000 cubic metres of water per day into either of two 
reservoirs, or 50,000 cubic metres into both at the same time; (2) 
one reserve set; (3) 10 boilers in two groups of three and one of 
four. Particulars from the Hotel de Ville, Paris. 


TENDERS RECEIVED AND ACCEPTED. 


Ilford Tramways committee recently reported on the joint report 
of the surveyor (Mr. H. Shaw) and the electrical engineer (Mr. A. H. 
Shaw) as to the cost of laying tramways on the surface-contact 
system in Cranbrook-road to Valentine's-gardens (Tramways Nos. 1 
апа 14), together with estimates of the cost of extending the present 
overhead trolley system along the same route. The figures were as 


follows :— 
** G. B." Surface Contact Co. 
Tramways Nos. Land lA. .................. lm £8,737 6 4 
Tramway No. 2 ....... —— — M 7,004 11 10 
Cost of equipment, per car 93 15 O0 
Traction Corpn. (Ltd.) 
Tramways Nos. 1 and lA — 2 . 9,000 0 0 
Tramway No. 2:2 „„ 7,450 0 0 
Cost of equipment, per car —- sees 30 0 0 
Dolter Electric Traction (Ltd.) 
Tramways Nos. 1 and la—— 4422 ⁊ 9,319 0 0 
Tramway No. , н. 7,523 0 0 
Cost of equipment, per caau—u—u—uꝛ-— . 114 0 0 
Overhead System (engineer's and surveyor’s estimate). 
Tramways Nos. 1 and 14.................. e 7,500 0 0 
Tramway No: ааа УЫ ннн isas 6,300 0 0 
Extras on all systems for service cable to feeder | 


pillars 950 0 0 
The report was referred back to the committee for furtlier con- 
sidertion. 


Sunderland Corporation have accepted the following tenders :— 

ошон & Co. for arc lamps, McDowall, Steven & Co. for arc 
lamp pillars, W. H. Allen, Son & Co. for surface condensing plant, 
Seaham Harbour Engine Works for c.i. pipework, Balcke & Co. for 
reducing height at which water is delivered on No. 3 cooling tower at 
Hylton-road, Sunderland & South Shields Water Co. for additional 
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ions, British Insulated & Helsby Cables for cables and 
1 ү "witchgear, Wallis Bros. for bus bar supports and 
clamps in connection with c.h.t. switchgear and sheet steel cubicle doors 
in connection with e.h.t. switchgear, G. N. Read for g.i. bins for 
watersoftening plant, India Rubber Co. for rubber-covered cnbles, 
J & В, Ritchie for 2in. ci. piping, Cookson & Co. for pig lead, and 
Kelvin & James White for а voltmeter. 
London County Council have received the following tenders for 


manufacture, delivery and erection of boiler feed pumps, &c., 
required for the second portion of the Greenwich electricity 


Mr, Н. М. Hobart notifies that he has entered into partnership 
with Mr. A. G. Ellis (who has been associated with him for 
several years), and his consulting enginecring practice will in future 
be carried on under the style of Hobart & Ellis. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Claims against R. S. Blackburn, electrical engineer and con- 
tractor, Osborne-street and Ribstone Works, Hebden Bridge, by 
Oct. 30, to Mr. C. Н. Plant, 14, Chapel-street, Preston. 


The trustee (Mr. A. C. Proctor, 28, King Edward-street, Macclec- 


generating station :— field) in the failure of S. Hargreaves, electrical engineer, 2, Victoria- 

John Cochrane (accepted). £2,100 | Glenfield & Kennedy 2,564 arcade, Buxton, has been released. 

Has Pin о Quads е ге EA PD өөө 2 Mr. R. G. Ward, 2, Clement's Inn, London, W.C., has been 

ohngon & Phillips . ee e V x appointed (with а committee of inspection) as liquidator of Joseph 
ie Construction Co.. 2,695 | Thames Iron W rks., &c., Co. 2,298 : ; р 

5 Md van 9,598 | Pratchitt Bros. .. . .. 92,245 Richmond & Co. (Ltd.), 80, Kirby- street, London, E. C. 


A meeting will be held at the offices of Messra. J. & А. W. Sully, 
19 & 21, Queen Viotoria- street, London, E. C., on Nov. 18, to 
receive an account of the winding up of Kuettner, Macdonnell & 
Cookson (Ltd.). 


Business for Sale.—Owing to illness of owner, a well-known 
engineering business in London is offered for sale as а going con- 
cern. Tho business has a well-established connection extending over 
half a century, and the business includes electrical, general and 
marine engineering. Freehold land and buildings may be pur- 
chased or leased, and the plant and stock taken at valuation. Par- 
ticulars from the sole agents, Messrs. Wheatley Kirk, Price & Co., 
46, Watling street, London, E.C. See also an advertisement. 


Engineering Works for Sale.— Messrs. Alexander MeConnell & 
Co., auctioneers, Bedford, advertise for sale 7,000 ft. of land (adjoin- 


The successful tenderer is to be allowed to sub-let to Mavor & 
(ошоп the manufacture of motors and controllers. 

Eight tenders were received from selected firms by London County 
Council for the renewal of wiring and electric plant and steam engine 
for the ferry boat Hutton ” :— 
Electrical Co. (accepted) ...... £378 


Foote & Milne ................. £317 
Smeeton & Page 696 | Siemens Bros. & Co. £499, 497, 455 
Electric Construction Co. ... 625 | Pinchin & Walton ............ 401 
The chief engineer's estimate was £460. The Electrical Co. aro to 
te allowed to sub-let the following portions of the work: To Robey & 
Co., renewal of steam engine ; and to Brush Co. or British Thomson- 
Houston Co., renewal of dynamo. 


Maidstone Council received the following tenders for seven elec- 
trically driven centrifugal pumps, air ejectors, cranes, switchboard, 
ke. in connection with the sewage scheme :— 


Siemens Bros. & Co. Lancashire Dynamo & ing railway, 50 miles from London), with gpecially constructed build- 
aree Мей)... £1,963 9 Motor C(oo £2,284 5 | ing, gantry, girders, up-to-date machinery, electric power tools, &c. 
d ааты 9 0 | Electrical Co.. ...... mor 2| Plant for Sale.—Messrs. Workman, Yeames & Co., 6, Dublin- 
(жүк T Ami P nS ps 7 | Brush Co. . „„ 2,092 6 road, Bolfast, advertise for sale two new 120 B. H. B. vertical enclosed 
iwynnes Limited . .. 9,381 10 | British Electrical Co... 1,983 10 (wo- crank compound steam engines; also a Babcock & Wilcox 
W. II. Allen, Son & Со. 2,310 0 | Johnson & Phillips ..... 1,955 12 | water. tube boiler Biens 


А. W. Penrose & Со. ... 2,991 10 | Е. W. Brackett & Co.. . 1,917 7 
Ernest Scott & Mountain 2,224 0 


Hammersmith (London) Electricity committee has accepted the 
tender of the Western Electric Co. for 8,000 уаз. 0:95 feeder cable 
and 90 joint boxes at £3,468, and that of the Lahmeyer Electric 
Co. for 1,000 yds. 0°125 three-core cable and 12 joint boxes at £400. 


m Woolf & Co. have secured the contract for the construction of 
o Wanganui (New Zealand) electric tramways at £42,000. There 
are to be about 6 miles of single track and five cars. Construction 
work is to be commenced by Christmas and finished in 43 weeks. 


чаша Council have accepted the tender of the British 

5 Co. for two Tirrill regulators with the auxiliary 
machinery at £420; and that of Mountain & Gibson for the recon- 
struction of the tramway snow-plough at £145. 


The Postmaster-General’s De 

partment, Sydney, have accepted 

jue to tari alteration) the tender of Zwicker, Todd & Co. for 
000 white porcelain insulators at 55, d. each. 


e tender of F. А. McCarty & Co., Melbourne, has been accepted 
ob e supply and erection at the British Broken Hill Proprietary 
dii coal (N.S.W.) of two 800kw. Bruce Peebles generators, 

rect coupled to Belliss engines; five centrifugal pumps; two 


t : 
eal pumps driven by Bruce Peebles motors and seven 


Water Power for Sale.—An advertisement in another column 
announces that permanent water power (up to 16,000 H. P.), with 
land close to three main railway lines, in South Austria, is for sale. 

Cable and Apparatus for Sale.— Mr. Lake, 132, Upper 
Thames-street, London, E. C., advertises for sale large quantities of 
new and old electric light cable, also searchlight lamps, h.v. main 
switches, New Radium lamps, &c. 

“The Journal."— Part 186 of ће “ Journal of the Institation 
of Electrical Engineers is now ready, price 5s. For contents seo 
an advertisement. 

„Simplex Universal Coupling.—This fitting consists of a 
hollow ball or sphere with two nipples for receiving socket or 
screwed conduit; the two halves of the sphere are attached together 


by means of a long screw. This passes through a clearing hole in 
one half and screws into 
а tapped hole in а small 
boss in the other portion ; 
tightening up the screw 
binds the two sections 
firmly together, each be- 
ing provided with a lip вө 
as toobtain a good fit. The 
line of division of the fit- 
tings is at 45 degrees io 


Notis Corporation have accepted the tender of S. H. Heywood | | 2 the horizontal, so that the 
iu е construction of an overhead runway skip for handling і | у action of turning опе пір- 
122 ple of fitting causes it to 


А take пр а position out of 


“` 
~ — — 


line with the other nipple, 
although remaining in the 
same plane; thus any angle between the two can be obtained from 
180 degrees (in which case the fitting forms а coupling piece) to 
90 degrees (when the fitting acts as & sharp bend). The device 18 
suitable for use as coupling, elbow, and inspection box. 


CATALOGUES, &c. 


Clarke, Chapman È Co's. Manufactures.—In these times of е 
pamphlets, fly-leaves, bulletins and filing systems, we are not often 
« volume containing special descriptions 
ducts of a single firm, and we turn with 
blication which Messrs. 


RA Dy ne Council have placed an order with the British 
elsby Cables for distributor cable. 


B А 
randon Council have accepted the tender of Pease & Partners 


or electri iohti 
electric street lighting at £1. 17s. 6d. per lamp per annum. 


Wil . 
Trion Соо have accepted the tender of the British Electric 
0. at £71 for the supply of transformers. 


Dundee Council h 

! ave a А 
ookham for electricity ieee? the tender of Chamberlain & 
BUSINESS NOTICES. 


с Co. have appointed Messrs. Congdon & Co., 
anchester, as their agents for Lancashire and 


€ SIMPLEX?” UNIVERSAL COUPLING. 


The Union Electri 
› "'eWion.street, M 
eshire for the sal. 


measuring uade their dynamos, motors, switch gear and Clarke, Chapman & Co. have compiled. The book is а bound топо 
sale Jas, Bastian Who h i made up of 12 different sections, each containing bu ет of 
umney & „ Who has until recently represented Messrs. | different engineering products of the firm. ЕА nd Hoisting 


] „ 
by the Du ey in the Manchester district, has beon appointed 


United Kingdom eae (Ltd.) as their representative in the 


llent views of the works is a section on and E 
Geni " Standard typos of these are built for steam driving in accor- 
e 1 practice for ship work. The section on 


Mesarg А ' dance with the genera M : 

appointed Hi Harding Churton & Co., Atlas Works, Leeds, have | '' Windlasses is mainly devoted to steam · driven ро! b d 

Neweas йел r. Cecil A. Esmarch, M. I. E. E., 1 Collingwood - street, is shown of an electrically driven capstan and "o €: and Crane » 
Pon. Tyne, to be their agent in Newcastle and district. | this being one of the firm's patents. The Capstan Сеа 
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gections are of general interest, and immediately following them is 
an important section on the subject of “ Land and Marine Types of 
Water. Tube Boilers.“ These are manufactured under Woodeson's 
patents, and the illustrations show various types of the boiler in 
different stages of erection. A standard pattern superheater is also 
illustrated and described. The steam pumps made by the company 
are well known and need no special description, but the section 
dealing with them is noteworthy for the excellent sectional 
diagrams, and more particularly the Woodeson’s patent Corliss 
valve gear for the steam side of the pump. In the steam sec- 
tion is a description of the Clarke-Chapman feed-water heater, 
which includes an excellent sectional view of the apparatus. 
A further section is taken up with condensing plant (of one of 
which an excellent drawing is given), and duplex feed and ballast 
pumps and hydraulic machinery. Immediately following this is a 
section dealing with mining plant, which generally summarises the 
roducts of the company for this particular purpose. This section 
includes steam-raising plant, engines and generators, condensers, 
haulage gears, electric pumps and mining pumps. Several pages 
are appropriately devoted to the B.O.T. rules for the installation 
and use of electricity in mines. The electrical section occupies а 
considerable portion of the book, and contains details of steam 
dynamos, generators|and motors for all classes of circuits, projectors, 
haulage gears, capstans, locomotives, electric drills, &c. The details 
of the projectors are very well brought out in the illustrations and 
descriptive text. An item of interest is a complete portable steam- 
electric generating plant. In a concluding section“ Seamless 
Steel Lifeboats and Cutters” are dealt with in an instructive 
manner. The volume is replete with useful information on various 
matters of interest to constructional and contracting engineers. 


Meggers & Bridge Meggers.—Central-station engineers and all 
connected with electrical testing will be interested in Messrs. Ever- 
shed & Vignoles’ latest publication, which goes very fully into the 
details of their now famous Megger testing sets. In addition to 
tables of ranges and prices, a quantity of useful diagrams and data 
regarding the use of the sets is included inthe book. We shall take 
occasion to refer in greater detail to this publication. 


Electric Fittings.—A catalogue of electric light fittings may gene- 
rally be placed in the category of things unsummarisable. The 
latest publication on fittings emanating from the Electrical Fittings 
Co. is no exception to this rule. It is a volume of nearly 200 pages 
crowded (but not overcrowded) with illustrations of many beautiful 
examples of electrical fittings. The pictures are tastefully grouped 
to avoid contrasts and to attract the eye as much as possible. We 
must compliment the company on a fine production and a particu- 
ay үш cover. And the interior is well up to the cover 
standard. 


_Tubes.—John Spencer (Ltd.) have sent us a four-page leaflet 
giving particulars and prices of their iron and steel tubes, ventilat- 
ing shafts, and telegraph and telephone poles. Accompanying the 
leaflet is a handy pocket calendar, which may be retained in service 
until the year 1925. The reverse face of the aluminium disc is 
impressed with a reminder of the products of the firm. 


“ Glowire" Strip.—The Gabriel Lamp Co. is issuing literature 
on the products of à patent system of temporary wiring for decora- 
tion and illumination purposes. The feature of the system is a 
special lamp сар with special terminals which may be turned 
down to make а contact with a flexible wire, which is placed 
underneath. 


" Stilite" Electric Heaters.—A complete catalogue dealing with 
electric heaters is being sent out by the Electric & Ordnance Acces- 
sories Co., wherein complete descriptions are given of the Rivers“ 
and “Eclipse” systems of electric heating. The first is a low- 
temperature systein employing a large number of heating units, and 
the second works at a higher temperature with a sma'ler number of 
units. The catalogue contains many fine illustrations of artistic 
designs of these heaters, together with views of less ornamental but 
equally effective patterns. Amongst those we notico types suitable 
for factories and workshops. 


Aluminium.—In the latest lists of the British Aluminium Co. we 
are informed that at present prices aluminium is considerably 
cheaper than copper or brass, weight for weight and bulk for bulk. 
The lists contain some useful comparative formule which are worth 
quoting. To obtain (i.) the weight of aluminium castings, bars, 
sheets, &c., and (ii.) the relative cost of aluminium sheet to copper, 
brass and steel sheets, divide in (i.) the weight of similar pieces and 
in (ii.) multiply the cost per Ib. by 8:8 for copper, 8:1 for brass, 2:9 for 
steel and 2:8 for tin. Prices are given of light aluminium alloys, 


1 rolled metal, rods and bars, wire, sheets, tubes, angles, beams, 
ees, &c. 


Mercury Vapour Lamps. —The mercury vapour lamp has made 
but slow progress in public favour since its introduction a few years 
ago. Although it has been greatly improved, its uses are mostly 
confined to external lighting and photographic work. Messrs. 
Isenthal & Co. send us their latest publication, which deals with 
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this type of lamp, and gives a quantity of useful information re- 
garding its employment for various purposes. 


“ Sunrae" Arc Lamps.—An artistic publication dealing with 
the products of Arc Lamps Limited is being issued. It is taste- 
fully arranged, well printed, and contains a quantity of useful data 
on arc lamps generally. From the extensive list of users of these 
lamps, their burning properties are evidently greatly appreciated. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Oct. 9 to 15, with the рогів of 
destination :— 

Africa--Alexandria, £97; Beira, £68 (telegraph material); Cape 
Town, £1,954 (including £280 telegraph material) ; Delagoa Bay, £395 ; 
Mozambique, £476 (telegraph material) ; Port Elizabeth, £66 ; Port 
Sudan, £137. Argentina Белов Ayres, £225. Australasia — A4o- 
lade, £71; Auckland, £68; Christchurch, £137; Fremantle, £27; 
Geraldton, £23; Lyttelton, £45; Melbourne, £2,386; Otago, £440; 
Sydnev, £2,260; Wellington, £1,201. Belgium —Brussels, £10; 
Ostend, £107. Brazil—Para, £3,234; Rio Janeiro, £207. Burma 
Rangoon, £45; Santos, £26. Canada—Halifax (N.S.), £135; Van- 
couver, £18. Ceylon Colombo, £60. Chili—Antofagasta, £12. China 
—Hankow, £502 ; Shanghai, £303 ; Tientsin, £26. Denmark—Copen- 
hagen, £125. Germany—Bremen, £54; Hamburg, £20. Holland — 
Amsterdam, £282; Rotterdam, £148. Hong Kong, £248. India 
Bombay, £3,625; Calcutta, £2,598: Madras, £123. Japan—Kobe, 
£84; Nagasaki, £132; Yokohama, £170. Malta, £4. Portugal — 
Oporto, £35. Russia—St. Petersburg, 459. Siam—Bangkok, £247. 


Straits Settlements—Penang, £800; Singapore, £1,469.  Sweden— 
Gothenburg, 486. Turkey—Constantinople, £45. West Indies —Port 
Swettenham, £152 (telegraph material); Trinidad, £37. Zanzibar, 


£96. Total, £25,381, against £37,147 in the corresponding week last 
year (Oct. 10 to 16). 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Norr.— The unde~mentioned Applications (except those marked ure not 
open lo public inspection until after acceptance of. Complete Specifications. 
Those marked + are open Jor inspection 12 months after the date attached 
to them, if they have not been published previously in the ordinury course. 
Names within parentheses are those oJ communicators of inventions, When 
Complete Specification accompanies application, an asterisk 1з affixed, 


August 2, 1907. 

17,717 CowpER-Corrs. Electroplating.* 

17,718 рестзснк BecK-BoceNLAMPEN б м.в П. Lifting magnet for 
arc lamps having electrodes brought into contact by a weight. 
(Date applied for, 2/8. 06.)* t 

17.719 LANE & Mascorp. Distribution of electromotive power.“ 

17,722 B.T..H. Co. (G. E. Co., U.S.) Electric controllers.* 

August 3, 1907. 

17,743 MARINO. Metallisation of vitreous, porcelain and like surfaces, 
so that metal or metallic alloy may be electrolytically deposited 
upon such surfaces.* 

17,768 DE Fazi, Claussen & Consett. Filaments for incandescence 
lamps. 

17,769 MORIS. Lightning conductors 

17,781 Jones. Arc lamps. 

17,783 Мкүкк. Electromagnetic reversing coupling.“ T 

17,796 Fricker. Electric sign or display apparatus for advertising 
and like purposes.“ 

August 6, 1007. 

17,817 Hype. Joints in metallic filament lamps. 

17,834 Gray. Incandescent filaments for lighting or heating. 

17,855 AssEkRsonw, Fittings for tubular incandescent lamps.“ 

17,860 естене Beck-BoGENLAMPEN G M. B. H. Lifting magnet serv- 
ing as dropping weight for use with electric arc lamps with 
juxtaposed electrodes. (Date applied for, 3/8/06.)*t 

17,894 COMPAGNIE рк CONSTRUCTION ELECTRIQUE. Electricity meters. 
(Date applied for, 10/11/06.)"+ 

August 7, 1907. 

17,947 FALLEK. Automatic electrical gong-ringing device. * 

17,961 Вкксн. Printing and sight-reading telegraph apparatus. 

17,972 Simmens & IIALISKR A.-G Incandescent am aving fila- 

) 


ments made from a plastic mass. (Date applied for, 28/8 06 ;*f 

17,973 BroxaM. (Siemens & Halske A.-G., Germany.) Incandescent 
lamp filaments of difficultly fusible metals.“ 

17,993 Tuonouoop. Polarised or unpolarised buzzer for telegraphic, 
telephonic or bell purposes to obviate the изе of relays. * 

August 8, 1907. 

18,020 LUNDBERG, LUNDBERG & LUNDBERG. Switches.“ 

18,022 B. T.-H. Co. (G E. Co., U.S.) Controlling devices for electric 
circuits. | 

18,023 B.T.-H. Co. (G. E. Co., U.S.) 

18,032 Fry. Primary battery. 

18,083 BopELL. Apparatus lo: locking glow lamps to holders. 

18,044 FELTEN & GUILLEAUME-LAHMEYERWERKE A.G.  Monophase 
shunt machines. (Date applied for, 11/8/06 )*t 


Fluid pressure engines. 
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18015 Perry & GUILLEAUME-LAHMEYERWERKE А.б. Inverted re- 


ion motors. (Date applied for, 15/8/06)*t 
18,053 Junt puel GLUHLAMPENFABRIK, „Watt filaments, 
| August 9, 1907. 
Carbon electrodes. 
8 | шиш Вітомех WERKE G. M. .. H. Process for the 
manufacture of insuluting materials. (Date applied for, 
20 4,07.) й : 
18.111 B.T.-H. Со. (G. E. Co., U.S.) Insulating material. 
August 10, 1907. 
13,121 Stacey & WHEELER. Telephoto lenses. 
18,152 Sroxk. Apparatus for determining tho direction of space 
telegraph signals. (Date applied for, 17/8/06. )* + 
19,163 Sizusss Brotuers & Co. (Siemens & Halske А.-С, Ger- 
many). Automatic telephone exchanges. * 
15,165 GEIPEL & Piper. Pneumatic telegraph apparatus. 
18,168 Lyxcu & SMERALDI. Turbines. 
August 12, 1907. 
15,187 Dart. Signalling the approach of tramcars at cross roads 
where ahead wires are employed. 
18,210 Mosor & Arzano. Electrolytic processes and apparatus.“ 
18,227 Davis. Holders for incandescent lamps.“ 
18,242 Scarre. Temperature or fire alarm systems.“ 
18,243 52свект. Arc lamps.“ | 
15/45 Raxsrorp. (Cie. Parisienne des Voitures Electriques, Procédés 
Kriéger, France) Electric vehicles.“ 
18,251 Овыхв & PALMER. Electric valves ог rectifiers of oscillatory 
currents. 
18,259 B. T.-H. Co. (G. E. Co., U.S.) Electric heating devices. 
18,200 Моввѕох. Incandescent lamps and making same. (Date 
Grs for, 24/9/06. )*t 
18.261 B.T.-H. Co. (G. E. Co., U. S.) Dynamo-electric machines. 
18262 САцах & Hanzuik. Turbines. (Date applied for, 20/8, 06.) T 


SPECIFICATIONS PUBLISHED. 


1906 SPECIFICATIONS. 


Electro-capillary apparatus. 
Suspension of wires, cables and the like for electric 


10.327 ORLING. 

16994 PRINGLE. 
in 9 
ult ULARKE & Barr. Wireless telegraphy and telephony. 
18,8894 WicHLER. & RENNERT, Controlling 0 or shunt- 

127%) * for driving machine tools. (Date applied for, 

" 2% W. 

ке Laubert. Holders and connections for incandescent lamps. 
D SN Electricity supply systems. 

е TMARRO. Cut-out and distribution boxes. 

М оз & Havwanp. Travelling platforms for use when 
TM 81 repairing or renovating vehicles. 

% B. T.-H Co. (Kintner.) Electric railway systems. 


18.34 Berry, Preventi i i i 
ГУРА Preventing breaking of wires of electric lamps and 


e Frick & FULLER. 
12 DE Thermal electric contact makers. 
79 ОВГТЗСНЕ TELEPHONWERKE ks. Adjusting or operating 


from a distance signalli indi І 
applied for, To ing indicators and the like. (Date 


15:39 Bruce, PEEBLES & Co. & La Cour. Field magnets. 


18,745 В, ss b Ki я 
EM 9 Co. (G. E. Co., U. S.) Manufacturing conductive fila- 


1749 B.T..H. Co. (G. E. Co, 

lin узшу metals, 

i i Women Incandescent lamps. 

19294 Wace Incandescent lamp. 

194; 28 8 n Payne. Resistance device. (Date applied for, 
ER ice Electrolytic resistance. 

ЮМО Brock. Шор ectromagnetic variable gear, for motor cars, &c. 


way metals inu rubbing joints of tramway or rail- 


98514 Бероу.) 
„% FES. (Decker Electrical Mf 
| rs batteries, (Date applied for, 7/9/06, i mus 
. 56 Bn lectromagnetic switch. 
locke Electric alarm devices notify ing attempts at opening 


Conductors. 


U.S.) Manufacture of conductors from 


Connectors 


P T.H. А 

29.929 B. P. Il. ace ЕУ U.S.) Signal systems for railways. 

and metho E. Co., U.S.) Insulating studs and the like 
ethods of making same. 


UA M 
79 SIEISSNER XK Day 
NISCHEVS А 
T vent lamps, HEVSKI, Pressure regulators for incandes. 


1 408 Mien Шолу In ^ gaseous mass, and apparatus therefor. 
aad E RECKNELL, Мсехко & RocEks, Clumps for 

400 v к or ears, еу wires and in the construction 

m Re Wesr Electrical leakage detector and alarm 
‘AR WICK Mae „E nigan.) Electromagnetic motors. 
8. 


mag Porn. ‘NERY Co. & Samuetsox. Shaft packing for 
pint Pa 
ДҮҮ y TERSON & Bass. Electric cables. 


2 ТЕ Hax & Sons var 
5 Cakbxrn & Ga, SMITH & ANNING, Electricsignalling apparatus. 


ARDN RR ifent; 
зу юке plants, Purification of sea water for use with 
VY. Are la 


Mpa, 


! 


23,418 PS Combined centrifugal exhaust fan and elastic-fluid 
urbine. 

23,755 Martin & МАвтгх. Railway train electric lighting appara : 

23,800 Stevenson & WILLIAMS. ‘Automatically кк изү 
ing and mechanically suspending an arc lamp and releasing 
same for lowering. 

24,733 Lorinc. Brushes and brush-holders for dynamo-electric 
machines. 

24,847 Pinor. Converter for alternating electric currents. 
plied for, 6/12/05.) 

25,978 B.T.-H. Со. (С.Е. Co., U.S.) Production of boron. 

27,049 p aa do d transmitting device. (Date applied for, 

27,120 Jumau. Electrometallurgical process for extracting copper 
from its ores. (Date applied for, 29/11/05.) | 

27,215 Marino & Barton-Wricut. Agglutinant for consolidating the 
active material of accumulators. 

28,602 Poutsen. Wireless telegraphy and telephony. 
for, 15/12/05.) 

29,244 LARARD & DEARDEN. Electric torch for surgical and dental 
operations. | 

29,420 JonEs. Telegraphic automatic transmitters. 


1907 SPECIFICATIONS. 
Terminals for accumulators and other electrical appa- 


(Date ap- 


(Date applied 


1,034 бмітн. 
ratus. 

1,280 HARTMANN & BRAUN A.-G. Attaching electrical measuring 
instruments to a switchboard. (Date applied for, 5/7/06.) 

1,432 FERON. Balanced electro-mechanical tractor equipment alter- 
nately or simultaneously receiving or generating its driving 

wer. (Date applied for, 20/1/06 ) 
2,228 THOMAS. Electrical resistance computing scale. 
2,816 BAK xk. Insulating coverings for contact rail conductors, 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


Edison & Swan United Electric Light Co. (Ltd.) 


The twenty-fourth ordinary general meeting was held yesterday, 
Mr. HENRY WOLFENDEN presiding. 

The SECRETARY (Mr. H. Charles Gover) read the notice conven- 
ing the meeting, and the auditors’ report. 

The CHAIRMAN then said that he thought they might con- 
gratulate themselves on the results of the past year's trading. It was 
true they showed an increase of profit of only some £500 over the pre- 
ceding year, but this had been earned in the face of very high 
prices of raw materials, and very keen competition in the selling 
prices of their manufactured articles. The net result was that 
they had maintained their dividends, written off liberally for 
depreciation, added to their reserves, and strengthened their posi- 
tion generally. The quality of their productions had been fully main- 
tained, and the volume of their trade continued to progress. The 
question of metallic filament lamps was a prominent one at the present 
time, but he did not propose to go into the question beyond saying that 
the shareholders might rest assured that the board had not lost 
sight of the matter. The net balance available for distribution was 
£16,514, to which had to be added the balance brought forward of 
£9,006, making a total of £25,521, out of which they recommended 
payment of a dividend on the A shares of 4} per cent., the same 
as last year, being 2s. 6d. per share on the part.paid shares, 
and 4s. 2d. per share on the fully-paid shares. These payments would 
absorb £15,078, leaving a carry forward of £9,543, or £537 in excess of 
the balance brought in. The Altrincham Electric Supply Co. was 
going steadily forward. After making full provision for depreciation, 
the ordinary shares had received a dividend of 5 per cent. for 1906, 
and the probabilitics were that this rate might be exceeded for 1907. 
With regard to the item of plant, £69,100, it showed an increase of 
£1,162, notwithstanding that they had allowed £6,000 for depreciation. 
During the year they had added. a certain amount of new and addi- 
tional machinery, but the larger part of the expenditure had been 
incurred in connection with the electrification of their works at Ponders 
End. The board believed that they would derive economy in working 
from the alteration. So far this had been found to be the case, and it 
had this further advantage, that they were thereby rendered largely 
independent of fluctuations in tho price of coal for many years to come. 
He then moved the adoption of the report and accounts. 

Mr. E. B. ELLICE-CLARK seconded the motion. О 

Mr. II. ROPER BARRETT asked as to the item on the credit side 
of the balance-shect, ** Investments at cost £19,241.” Were these in- 
vestments still of the value originally paid for them? 

The CHAIRMAN: These investments have been taken absolutely 
at cost, some would show a profit and some a loss. I understand that 
trust companies do not adopt the custom of valuing their abre 
up or down until they are really realised, and then they deal UE 
actual result, whether profit or loss. Our investments are m 
exactly on the basis of last year namely, at cost —and if they ha (о 
be realised to day I do поб aa ears they would PRU 5 
figure appearing in the balance: Sheet: but 1 fear S ше пе 0 
a good many investments at the present time. iere is. nothing 
material in the depreciation of our investments. SM 

The resolution was then carried unanimously, as was a re 

"ing the dividends. | REN 
Piho 1 directors and auditors having been re-appointed, the 
proceedings terminated. 
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BRITISH THOMSON-HOUSTON CO. (LTD.)—At the meeting on Thurs- 
day last Mr. J. F. Nauheim said that business during the t year 
had disappointed their oxpectations. The causes were well known to 
them. They had had an almost un recedented rise in the price of 
raw material, while competition had been so severe that it had been 
impossible to recoup themselves by raising selling prices. In addition 
to that, heavy traction business—which had always formed the most 
important branch of their output—had come almost to а standstill in 
Great Britain. As stated in the report, they had contracted during 
the year for 10 locomotives for the letropolitan Railway Co. and for 
the olectrical equipment of several trains. That was practically all of 
the heavy traction business done in Great Britain during the period 
under review, and he was sorry to say that condition continued. They 
had considered it right to make exceptionally heavy depreciations, 
and, in addition to the available profits, they had used for that pur- 
pose the amount standing to the credit of the premium reserve account. 
A satisfactory feature, which he would hke to mention, was that their 
cash liabilities had been largely reduced, and they were fortunate in 
the position of being able to show large asseta. 


FERRANTI LIMITED.— The report of the directors for the year to 
June 30 last states that the profit on trading was £20,982 8s. 6d., 
and that, after making various deductions for establishment charges, 
repairs and renewals, directors’ and trustees’ fees, &c., there is 
a balance of £11,944. Os. 6d. Interest on prior lien debentures, first 
mortgage debenture stock and bank loan, account for £6,252. 9s. 7d , 
depreciation £3,600, leaving £2,091. 10s. 114. to reduce the net debit 
balance from last account to £5,411. 16s. 7d. In view of keen com- 
petition and the high price of raw materials, the results for the year 
are regarded as fairly satisfactory, and the further improvements made 
in the works have increased the general efticiency of the plant. To cope 
with increasing business the directors obtained the consent of the first 
mortgage debenture stockholders to the creation of a prior lien charge 
of £20,000 on the company’s property. The stockholders have also 
agreed that the sinking fund on their debentures sha!l not be payable 
until after Dec. 31, 1908. 

MONTE VIDEO TELEPHONE CO. (LTD.)— The directors’ report for the 
year ended July 31 states that, after providing for all working ex penses 
in Monte Video and London, there is a net profit of £20,383. 12s. 2d., 
against £17,294. 10s. 6d. for 1905-6. Interim dividends have absorbed 
£3,615. 18s., leaving £16,767. 14s. 9d., added to £2,383. 2s. 1d. brought 
forward, making £19,150. 16s. 3d. After trausferring £6,000 to reserve 
and £5,000 to reserve for renewal of plant the directors recommend 
payment of the final preference dividend and 4 per cent. on the ordinary 
shares (making 6 per cent. for the year), and leaving £3,081. 68. 3d. to 
he carried forward. There has been a marked increase during the 
vear in the number of telephone subscribers and in revenue. 


RICHARDBONS, WESTGARTH & 00. (LTD.)— The directors’ report for 
the year ended Aug. 25 states that, nfter allowing £20,334 for main- 
tenance of buildings and plant, the profit was £66,374, exclusive of 
£7,381 brought forward. The directors propose a distribution of 4 per 
cent. on the ordinary shares, setting aside £12,500 for depreciation, 
and leaving £7,955 to be carried forward. The works have been kept 
fairly well employed throughout the year, but prices of materials 
have remained abnormally high. Considerable inconvenience has also 
been experienced from strikes. The amount of orders on hand con- 
siderably exceeds that of the corresponding period last year, repre- 
senting upwards of £520,000. 


ROSARIO ELECTRIC CO. (LTD.)— The directors’ report states that 
the balance at credit of profit and loss, after making provision for 
depreciation of buildings, plant, &c., and for expenses of issuing пем 
capital, is £20,305, added to amount brought. forward (£2,767) making 
£23,072. After allowing for preference and ordinary dividends to 
June 30, £13,209 is available for appropriation, as follows: A dividend 
of 5s. per share on the ordinary shares (making 8 per cent. for the 
year), and the payment of the due dividends on the preference shares. 
£5,000 is carried forward. A new arrangement has been made with 
Rosario municipality for supply of electric current for street lighting. 
The directors have been informed that the municipality have already 
ordered the necessary lamps, and the company is providing additional 
cables to supply these lamps and for general use. 


WESTERN TELEGRAPH CO. (LTD.) After transferring £85,000 to 
general reserve, £5,000 to maintenance ships’ reserve, £10,000 to 
marine insurance fund and £10,000 to land aud buildings depreciation 
fund, the directors have decided to recommend a final dividend of 
38. per share (making a total dividend of 6 per cent for the year ended 
June 30), and the payment of a bonus of 2s. per share, both tax free. 


The balance is carried forward. The register of transfers will be closed 
from Oct. 22 to 30 inclusive. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


Lo ee 
NEW COMPANIES. 


ACME PATENT FIRE ALARM СО. (LTD.) (05,162.) --Reg. Oct. 9, 
capital 2,000 in EI shares, to acquire business of patent fire alarm 


manufacturers carried on at Bristol as the Acme Patent Fire Alarm 
Co., and to carry on sume und the business of electrical, inechanical 
and general engincers, electricians, instrument makers, suppliers of 

First directors, A. Goldsmith, G. Francombe and 


electricity, Фе. 


F. E. Ryall. Reg. office, Two Mile Hill, Kingswood, Bristol. 


£200,600 in £1 shares, of which 151,400 have been taken up. 
share has been called up on 1,400 and £1,400 has been received. 


July 29 is £125,000 in 110,000 ordinary and 15,020 
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BUDE ELECTRIC SUPPLY CO. (LTD.) (95, 137.) — Reg. Oct. 7, capital 
£7,009 in £1 shares, to adopt an agreement with Christy Bros. & Co. 


and t» carry on the business of electricians, engineers, suppliers of 
electricitv, &c. First directors, F. J. Thynne, J.P., D.L., R. A. Foster- 


Melliar, S. Pethick and F. Christy, M. I. E. E. Reg. office, The Strand, 
Bude, Cornwall. 


CHRISTIAN & PHIPPS (1907) (LTD.) (95, 215.) — Reg. Oct. 12, capital 
£305 in £1 shares. to acquire the business carried on as Christian & 


Phipps (Ltd.), and to carry on the business of electricians, mechanical 
engineers, manufacturers of electrical appliances and apparatus, &c. 
First directors, A. Harden and H. Myram. Reg. office, 23, 


igh-street, 
Hampton Wick. 


I. T. E. ELECTRIC CO. (1907) (LTD.) (95,922.)— Reg. Oct. 12, capital 


£1,000 in £1 shares, to carry on the business of clectricians, engineers, 
manufacturers of electrical apparatus, &c., and to adopt an agreement 
with the Cutter Electrical and Mfg. Co., A. E. Newton and W. M. 


Scott. P. F. Huddleston is permanent governing director. Reg. office, 
72, Finsbury Pavement, E.C. 


STATUTORY RETURNS. 
W. Н. ALLEN, SON & CO. (LTD.)—In return to Aug. 30 capital is 


£1 per 


£150,000 is considered as paid. Mortgages and charges, £50,500. 
BRITISH ELECTRIC TRACTION CO. (LTD.)—The capital in return to 


July 11 is £4,000,000 in 200,000 ordinary and 200,000 preference shares 
of £10 each, of which 133,301 ordinary and 161,437 preference have 
been taken up. £10 per share has been called up on 117,926 ordinary 
and 142,500 preference shares, and 
£343,120 is considered as paid on 15,375 ordinary and 18,937 prefer- 


£2,604,260 has been received. 


ence. Mortgages and charges, £2,002,589. 
CONSOLIDATED ELECTRICAL CO. (LTD.)—The capital in return to 


reference shares of 
£1 each, all of which have been taken up. £1 per share has been called 


up on 15,000 „ and 757 ordinary, and 5s. per share on 109,243 
ordinary, an 
share) is considered as paid on 109,243 ordinary. Mortgages and 
charges, nil. 


£43,067 158. has been received. 481,932 5s. (15s. per 


JANDUS ARC LAMP & ELECTRIC CO. (LTD.) Return to Aug. 14 gives 


capital as £30,000 in £10 shares, of which 2,041 have been taken up. 
£5 per share has been called up on 1,195 and £10 per share on 250 and 
£8,475 has been received. 
Mortyages and charges, £8,000. 


£5,960 is considered as paid on 596 shares. 


MALAGA ELECTRICITY CO. (LTD.)—The return to Sept. 13 gives 


capital as £57,000 in 10,000 ordinary shares of £5 euch and 7,000 ordi- 
nary shares of £1 each, all of which have been taken up. 450, 000 has 
been paid on the ordinary shares and £7,000 is considered as paid on 
the preference. 


Mortgages and charges, £44,733. | | 
WISBECH ELECTRIC LIGHT & POWER CO. (LTD.) In return to 


Aug. 31 capital is £25,000 in £1 shares, of which seven have been 
taken up. 


о calls have been made. Mortgages and charges, nil. 
MORTGAGES AND CHARGES. 
FLEETWOOD & DISTRICT ELECTRIC LIGHT & POWER SYND. LTD.) — 


А deed of charge dated Oct. 4, 1907, to secure £750 and any further 
advances up to a total of £1,850, with 5 per cent. interest, has been 
registered. Property charged : Undertaking and assets of syndicate. 
This charge is created by W. Cash (the receiver appointed by the 
Court), pursuant to order of Court dated July 26, 1907. 


A REYROLLE & CO. (LTD.)—Issue on Oct. 3 of £1,000 5 per cent. 


debentures, part of series created April 17, 1907, to secure £20,009, 


charged on ар. undertaking and property, present and futuro, 
including uncal 


series, 4 12, 900. 


ed capital. No trustees. Previously issued of same 


I EEO IO 


CITY NOTES. 


— on 

MEMORANDA (Осі. 17).—Bank rate 44 per cent. (since Aug. lo, 
1907). Price of silver 28у; —28{4.рег oz. Consols 8211 — 824^; for money, 
82% — 821 for account; 24 per cent. annuities 802—814. Consols 
Pay Day, Nov. 6; Stocks and Shares Continuation Days, Oct. 28 and 


Nov. 12; Ticket Days, Oct. 29 апа Nov. 13; Pay Days, Oct. 30 and 


Nov. 14; Mining Share carry-over Day, Oct. 25. 


COUNTY OF LONDON ELETRIC SUPPLY CO. (LTD.)—The trausfer 
books and register of holders of second debenture stock will be closed 
from 21st to 31st inst. inclusive, preparatory to payment of interest 
due Nov. 1. 

CUBA SUBMARINE TELEGRAPH CO.—The directors recommend а 
dividend on the ordinary shares at the rate of 6 per cent (tax free) for 
the half-year to June 30. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.) The directors have declared 
an interim dividend for the half-year ended June 30 last at the rate of 
5 per cent. per annum (tax free), payable Nov. 1. The transfer books 
will be closed from 18th to 31st inst. inclusive. 

METROPOLITAN DISTRICT RAILWAY CO. Mr. J. R. Chapman. chief 
engineer to the Underground Electric Railways Co, of London, has 
been elected a director of the Metropolitan District Railway Co. 

ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—The directors have 
declared interim dividends of 3 per cent. on the 6 per cent. cumulative 


preference shares for the current year (less tax), and 3 per cent. on 
the ordinary shares (tax free), 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
oo 


P s 
Week Pee AGGREGATE, 
Line. ended. (a) No. of . | Inc. or 
А weeks. Deo. (a) 
F 
Corporation Oct, 9 1301 + ш 82 | 19 29 500 
А, : - 1.631 
eene] „ 40 | + 3| 39 | 8,795 |- 60 
Anglo- Argentine „% %% pees w 14 17,628 + ] ‚162 41 678,832 + 65,795 
Uw undar- Lyne Corp...» 12 352 + 31| 39 | 11,679 |+ 1,138 
An Corporation bee % 060 090 bee oD 12 206 T 17 33 8,675 ж 315 
Faber Sk Waterloo Ry... „ 1 2,610] + 905 | 15 | 34,570 |+ 13,400 
Вин н 4 174) + M | 39 | 6,617 |+ 88 
Daten fate „ 4| 2% = 69) 39 | 10378 |- 2230 
hath Electric Trama, LfA.“ „ 9 57 — 20 41 | 33,283 |- 1,403 
Birkenhead Corporation „ B| 1068] - 18 3 2,177 22 
Birmingham Corporation...| s» 12 6,371 E 38 | 170,845 к 
Bimingham А Mid........... Бері. 27 | 859 2s 38 | 31,295 . 
— — ns Oct. 1,113 + 115 12 32,581 f 1,927 
грогайоп ...... 5 241 132 43234 |- 1,501 
BaepolandFieetwool..! „ 13| 509 4 86 3 1,293 |+ 196 
Blckp'1$t. Anne's&Lytham. * one ene eee one ° 
Bolton Corporation... „, 13 | 2,975 | + 106 $8 | 65,346 |+ 3,789 
Bournemouth „ 91.391 + 113 | G27 | 58,498 |+ 1,092 
кы сна lion. » 13 ЫЛЕ + 304 28 133,568 1.918 
Corporation...) „, - N 28,313 |- 3.771 
Brisbane Trame ............... " vis sia Я : | 
Bristol Trams & Carriage... п | 5,074 - 4| 14 | 71380 |- 8 
Bumley Corporation. ... . „ 12 1.244 4  45| 3 2.622 я 
Barton Corporation 13  '383 13 | 28 вз —T atl 
е oon ГТ] = U xx 
К um 
Buy Corporation. | i i nu ** | 38 32,051 Р 
Caleatts Tramways Оо. н 18 1851,794 | 49,289 14 | 673,636 
Оте enn ^ d m| 2036 = "$| 4 3.644 PaRi 
Corporation «n { 63| 38 | 62431 |+ 1,666 
nil. ... „ 4 LOL] 13 39 3,500 |- 135 
London Railway... „ 12 5,521 = 982 15 - 5 
Central 73,402 11,579 
Charing С. Euston & H'stead : | 
Caring Easton & H's „ 12 2,620 - 18 | 87,815 { 
quiin é Dist Lt. R 4. „ 10 733| — 128 140 | 39,929 | 1,404 
an of Birmingham | " n 935 + 302 M 119 115 t 7,378 
Б не : 0,217 : 
be dene n c у 9 215 - 18 1 "916 |- 18 
Шеше „ 10) 467 — 36 41 | 19,376 |- 763 
Croydon Corporation „ 11 1,393 — 131 38 11,278 |- 1,975 
ee "o 513 T 39 18,368 |- 161 
: 1 —— ” - 8 7,078 |- 971 
epi Bailw „ H| 123 T 9 18 2,307 |+ 188 
Daley eee п 6,501 + 1,137 135 109,700 |+ 25,403 
1 Corporation ot 9 Ve 84 ,26 1 - 900 
Бшге Corporation ......... i 1,186 | - 75 21 | 24,495 408 
Ham ч и 12 80 - 14| 38 | 26,369 — 22 
nit ed Du „ H| mé|- 12| 28 | 948 |+ 64 
&DütTams.| „ 4| 190 M uia is dt { 
. . 5 39 665 934 
„ " H san + в 19 | 339127 H 7,219 
Gravesend S % 000 006 590 eee " oe 1 41 5 586 к 8 
Gras Nort iy Tem „ 4| ?П|+ 20 89 | #85 |- з 
бозаш, iré] ” и 2D - 8 нн 31,068 |- 389 
teenock & Port Glacgow ve U oe 5 59,260 oe 
Halifax Corpo А — 4 756 | + 77 | 89 36,413 |- 923 
Burtlepoo! Tram ave ese oe TT eve 
Hine he. Tc. „ 10 Toj- „ 39 | riso |- ™ eso 
Hong Kong s » 10 960 | + 27 15 | 19,823 |+ 954 
Вее „ u $7,794 + $448 26 |$318,032 à 
Hall Corporation... ” 1,605 + 105 28 45,801 + 2,091 
lid District Coume.» » 13| 3,220) - 90 28 | 68210 |+ 3,217 
0 et Council n 9 ace m nee TT ve 
С й 143 T 8 28 4,132 |+ 319 
Ine of Ташы Co. " 7 mL 6 38 12,313 — 953 
th res ean sos ene e » 4 115 " 39 К, 
н а puer |» W 1741+ 16 15 $551 + 181 
палосу Corporation E 133 + 16 39 4900 |- 131 
expers ld шт eee 
Lanarkshire Trams 03 , E 10 vee vee eee eee . 
шышт Cad... 1.0 + "319 | 41 | 48738 |+ 13,43 
% Е 
4 = 
— м. i V 30 6,495 684 
Liste Corporation | „ 126.7768 4 438 728 186,736 | 7,835 
Leth күөл О, „ 12 3,537] 4+ 122 15 | 33,304 l- 414 
шош Corpora "er » 12 546 + 41 : - 
7 usc F (22 | 11,857 21 
Итти Overhead Hj » 13 1455 - 3| 28 3,417 |+ 15 
«terpoal * 4397 | T 10 15 24,370 1.371 
London County Counell AE 11,536 | + 82 10 | 438,454 | 7,510 
(ite United ЖОЕ. mod + 5.743 37 | 851,766 |+ 140,483 
"olt. „ 12 01 — 13 HI 271,229 |+ 11,416 
— PN h n М 192 ue 38 T : 162 
kan Eu, E 5,099 + 690 28 | 421,884 |+ 30,048 
Wea ышкы ы, nd 872) + 137 15 27,401 |+ 2,005 
кае Dit Railway ee 212 + 11 5 : 8,314 |+ 420 
У elm.) „„ 4621 10,776 |- 802 
— sasssa, , + 1,590 39 | 184913 |+ 46,723 
> lon d п id + 39 14,213 182 
Бета fen CP „ Ф| 4% + T e| 23 | 1197870 . 2585 
orthampton Согу „ 13) 615) +  10| 28 20,103 |+ 1,663 
Oum ны „ I 41 + 1| узе | 12625 5 
Oldham о i J РИ 4 648 | 6 i 555 
Pet Corporation ..... 1 13 39 | 24097 |+ 1,195 
Nu WoC? » 13 2,029 + 110 39 57,197 | 3,512 
№ A.) Elec, Trams "od ra t E A 3.681 |+ 22 
Peterborough sp ' n | 57,317 |- 2,059 
modd et Coun "1| Io 11 39 5,155 |- 229 
n. " 33 oe one one . 
Mra sera |, | Foe 1 @ | eve |- "Зо 
brda тузш E 2,002 | - я 33 73. 86 [ 2,177 
aep И ы || а 
tig oss oy on 
nte oss бижи, Ж, n 622 + 21 181.920 |+ 2.732 
. „ 14 .EE| mios 993] |- 513 
Вее со ae en + 10 27 | 133,645 |+ 3,521 
Shape T7 ratio КОРР » 13 5 2 M : 39 2,319 = 70 
V Thes: con —m 9 „ 12 69.356 1 Biss 3 815771 J 4157 
Du 1 TParisons ar ` 7 + m 
T * Partly eic. ied, the correspondi ТЕ Plow dari 
7 eleetrl ponding period last year. Plus 2 days. 
sal. {Minus 5 days, { Minus 3 days. : А 


4 
Week 

Line. ended. i 

1 & 
сонар 9 Oct. 9 | 1,013 
Southend Corporation ...... „ 9 360 
South Metropolitan ......... „ 4| 801 
Fusce oai Ze. aes “4 311 
Oe £00 роо Cee 089 рое жаз! 4 | 939 

Btalyb'dge,Hyde,do.,Jt Bd EC EE 

Stockport Corporation ...... - се 
Sunderland Corporation. „ 13 1.350 
9 and District ..| „ 9 1,021 
wansea Tram КН 4 1.009 
вх 20а Corporation 11 9 162 
un ВРТА i 4 48 
Tynemouth and District ... » 4 219 
eaide Trams Co c... „ 9 460 
Victoria, Elec. Supply Co. of] Sept. 8 112 
W. District Council. . Oct. 12 803 
Walsall Corporation.. „„ 13 553 

Warrington Corporation. ... ИЯ or 
West Ham Corporation. н 10 3,235 
Weston-super-Mare ......... „ 2 182 
Wolverhampton Oo. .........' „„ 4 517 
Wolverhampton Corpn....... „ 9 826 

Р | і 

8 Фор ооо ово vee see cae EC ee Р 118 
Yorkshire W. R. Trams... „„ 13 | 1,193 
Yorkshire Woollen District. „ 4 892 
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Ine. AGGREGATE. 
@ |N 
a No. of Ine. or 
те | Amount. | Des. (a) 
! £ Ё, * 

+ 11 1 | 1,012 + 77 
+ 1 38 13,148 - 169 
cor 498 | 39 82,1450 + 7,696 
+ 29 30 | 12390 ,- 5 
| + 99, 39 35,468 | 3,310 

- 9 38 40,693 |- 

+ 70 41 | 192:0 + $108 
+ 184 39 | 36,890 |+ 3,592 

- 8| 39 1,754 |- 7 

- 77 39 | 10,918 |- 198 
+ 35 4l 19,102 |4 779 
+ 103 1 742 |+ 109 

+ 41| 28 | 9486 BU—E 607 

+ 23 41 | 21,193 |- 97 
i TII eee eee 

= 139 | 38 66,465 1,265 
| ‘+ 20 39 6,616 t 431 

+ 10| 39 | 18,99 |+ 3,076 
i- 33] 12 | 10,544 + 18 
| + 6| 39 11,40 l- 213 
— 8| 89 4,106 |- C9 
| - 304! 41 47,684 x 
= 21 39 37,949 4 923 


(а) These comparisons are with the corresponding period last year. Partly 


electrical. 


COLONIAL AND FOREIGN INVESTMENTS. 


BUSINESS 
DEND | WEEK 10 
DUE. | Ост. 18. 


i | LAST Price | RATEZ 
z DIVI- NAME. Wed. | YIELD- 
0 |DENL Oct. 16. ED. 

Hd ARMAS 
" 2 s.d. 

b 4/0 | Anglo-Argentine Ord. At. ө 73-8 5 со 

b|.. Do. 5j per Cent. Cum Pref. ......] 5!#—06{, |4 8 8 
St. 6% | Do. Permanent 6% Deb. Stock...| 181 —134 | 4 9 9 
St. 5% | Auckland Elec. Trame. 5% Deb. 

(red.) . . . g 1 n. 102 — 105 4 13 0 
t| 2/0 Brisbane Electric Trams, Invest. 
Ога, акенин 8—8 217 8 

5 2/6 | Do. 5 per Cent. Cum. Pref. ...... 44—5 418 6 
St | 41 Do. 4} per Cent. Db, Prov. Certs.| 98 —100 | 4 10 0 
Bt.| 7% | British Columbia El. Ry. Df. Ord. | 131 —136 5 3 0 
St. t% Do. Pref. Ord. Stock . .. . ͥ 112 —11 4 6 0 
St.“ 57 Do. 5% Cum. Perp. Pref. Stock.. 104 —107 4 13 6 
4 nt t Do. 44 per Сем. lat Mort. Debs. 98 —10 4 9 0 
100 447 | Do, Vancouver Power Debs, ...... 102 —104|4 6 6 

5. 3/0 | Buenos Ayres & Belgrano Ord....... | 41—41 18 9 3 

b 3,0 | Do. 6 per Cent. A" Cum. Рге 41—5 514 0 

5 8/0 Do. “ " 609600900 оор ето noo езе ооо ооо „ бон 4 =} 5 14 0 
Bt. 57 Do. 6 per Cent. Debs. on wconeeesee es 105 —115 4 7 0 
Bt. 5% Do. 6 per Cent. 2nd Debs. (red.) 102 —105 | 4 15 3 
St. 5% | Buenos Ayres Elec. Trams. (1901) 

Ltd. 6 090 ооо IIe Ieee 99 —97 5 8 0 

1% | 63% | Buenos Ayres Grand National bj 

per Cent, Pref. Debs. ............... 99 —103/5 7 0 

100 6% Do. 6 per Cent. 1а Deb. Bonds. 98 —103 | 517 6 
b, 8/6 'tCalcutta Tramways (1 to 187,610)... 7—7 569 

100 9/6 | Do. Брег Cent. Cum. Prof . 5 — 411 0 
1| 447 Do. T? Ist Deb. Stock (red.) .. 10: —106 4 Б 0 

B.| .. Саре Electric Tram Shares | i1-d Em 

..| 5% Colombo Tr. & Ltg. 5% lst Mt. рь. 94 —98 5 2 0 
l| 6% , Havana Elec. Ry. Con. Mt. 57; 

$1,000 50 year Coup. Bds......... 82—87 | 515 0 

100 6% | Kalgoorlie Elec. Trams. б per Cent. 

A” Deb. Stock . . ..... . 83 —98 |5 6 8 

b 6% Do. 6 рег Cent. B" Ditto . . 16-8) 7 10 0 

5 1/0 | Lisbon Elec. Trams. Ord, ........| 1 m 400 
100 0,7; | Do. 6 per Cent. Cum. Pref. .... 1 —1 416 0 
Bt.| 5% Do. 5 per Cent. Reg. Mort. Deb.) £2—9/ 16 2 6 
St. 6% | Madras Elec. Trams. 5% Deb. Stk. 96 —19 |5 1 0 
St. 44% | Montreal St. Ry. Sterling 43 per 

Cent. Debs. (1922) ....................] TOL —103|4 7 6 

St. 6% | Perth E. Trams. Ist Mt. Db. Stock! 101 —105| 4 15 0 

.. 8x | Bao Paulo Tramway, Light & Power 

Co. $100 Stock .. . .. . . . .. 100 — 1111 4 0 
5% Do, 5 per Cent. 1st Mt. 8500 b 34-57 5 5 0 
ELECTRICITY SUPPLY. 

| 8/0 | Adelaide Elec. В'р!у Co. 6 Cu. Pr. 41-5 600 
10 4/8} Bombay Е.В. & T. 6% Cm. PL £8pd.| 74-8 6 0 0 
St. 44% | Do. 4} per Cent. Deb. Stk. (red.) 94 —93 | 413 9 

b| 5/8 | Calcutta Elec. Supply Ord. (1 to 

80,090) . c ванае: (4 735 6 9 
5 2/3 Po. (80,001 to 1.0,000) . . .; 04—74 2 
ы) 5X | City of Wellington Elec. Lt. and 
Power b per Cent. Reg. 1st Debs. | 50 —53 | 4 14 
6| .. Elec. Ltg. & Trac. Co. of Aust. 6 А 
per Cent, Cum, Pref. . . .... . 23— 23 6 
St. 5% „o. Брег Cent. Deb Steck. 853— 2 v3 5 11 6 
St. 6% Elec. Supply Co. of Victoria 6 per 
| |! Gent, Ist Mort. Deb. St. ........| 04-90 |5 4 0 
St. 6% | Indian Мес, Вир, & Trac. Co. Deb. 
| St. Rd, Prov. Сегїз...................| 101 —1(4 , 5 15 6 
1! 0/73 tKalgoorlie Elec. Power & Lig. 6 
poe per Cent. Cum, Pref. eati "E $ 

t. 6% tMadras E. Б. Corp. b per Сеш. 

Bie he Constn. Deb. V 92-95 [5 б 0 
1 0/6 River Plate Electricity Co. Ord. & i з 6 9 
1122 Do. брег Cent. nou- Cum. Pref... i 1 60 0 

Bt. 6% Do. 5 per Cent. Deb. Stock ........ 95 —98 5 2 0 
5 3/0 Rosario Elec. Co. 67, Pref. (1-20.00) 44—25 5 11 6 
. 54 Shawinigan Water & Power 5 per 

| | 


оос ноа аон тафоее КБ 


Cent. Bds. 


* In calculating the yield, allowance has be 
lor redemption, 


Divi. 


Ja, Jul |105 


Ap, Oct 
Ja, Jul 
Ap, Oct 
Ap, Oct 


April oe | 


Ja, Jul 


Mr, Spt 


Ja, Jul 95 
Ap, Oct 63 


Fb, Aug 
Ju, Jul 


Ja, Jul 
Ja, Jul 
| 

Ap, Oct 
Ap, Oct 
April.. 
Muy 


Ja, Jul 
Ap, Oct 


3 | Ja, Jul ES 


| 
99 —1ulZ| 4 19 0 Ja, Jul 100 
en made for accrued intcrest but not 


{ Ex Dividend, 


Ye 


Ie 
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: Price | КАТЕ BUSINESS ея - Price КАТЕ BUSINESS 
E piv. NAME. Weds VEB. родено Wr то Н NAME. себ | YIELD отер Ж ЗЕК то 
a ШРК) Oct. 16. 3D. Ост. 1 DEED . : CT. 16 
“r — | ; В р Е Low- Й | | . High | Low 

| - ELECTRICITY SUPPLY. - 22 4. sent . ЗЕЕ pe Ort: ne &t. "ELLO est. | ent 
03-101 6 10 0 Mar, Sept, — s: ron Electrici eter Ord. ............... -å T "m s 

10 406 | V oi. 11/4 8 0 Feb, Аш wel. as 1071, Do. 62 Сот. Pf. e ia 8 12 0 April, Осі .. inal 
10 &0 , Do. 6 per Cent. Cum. Second Pref. ...! 09-103 617 0 | Feb, Aug 1/3/14) Batcock & Wilcox Ord... РЕГИ 5 -3 6 6 6 April, Oet 33 HU 
St. 44%! Do. 4} per Cent. Deb. Stock (red.). 99 – 102 4 8 0 Јар, July (;; .. 1% Do. Pref... l5—1/5 3 16 9 M ы 

6 2/0 | Bromley (Kent) El. Lt. & Power Shares) 48-fà 5 7 0 4 ril, Oet 41 | 4j 5.4/0 , British Insulaicd & Helsby Cables Ord. —1 78 9 July. Feb ,, 
Bt. 4)7^ Го. Do. Ist Debs. 08 —109 { 10 0) ay, Хот „„ „„ ar 3/0 00, m pol e 557 E io M { a à Јан aay » 

' - 5 O M £s ac St.) 46° 0 er Cent. Ist Mor (re 4 -= | an, July а 

5 2o Brompton & Kensington Klee. зар Ore: 1-7? |4 5 0 Mar, Sept | p Bt 4d, British Thoman. Houst'n 4} let Mt.Db. 85 - 5 1 O Маг, Sept o 
St. 4 Central Elec. Sup. Co. 42 Guar. Db. Stock (9 — 102 8 18 0 June, Dec| .. | ·. 5 ..  Pritith Westinghouse 6 per Cent. Pref... 1 —14 T Feb. Aug 

b 26 (Charing Cross (W. End & City) Kl. Sup. Co.“ 83-43 5 18 9 Feb, Aug . | Bt. 4% , Do. 4 per Cent. Mort. Deb. piece: йй» 62—67 5 19 0 Jan, Juy n° n 

U 2/3 | Po. 43 рег Cent, Pref. ...... y -4 1 б Feb, Aug . | - ; ex тшн е Mens a айша о jd zh 3.5500 | March - TE ME. 
St. 4 . 4 Cent. Deb, Bt d. = 99 , an, July | .. ee = 0 per Cent. Pref. non- um. — ar, Sepftt 

5 5 no Cs Urdeak abt C RES 54 —44 6 2 6 Jan, Juy | næ] - St. At Do. 4} per Cent. Perp. Ist Deb. Stock 83—86 |5 4 6 Mar, дер! + 

5 2/0 Cheleea Electric Supply Ord. ............... | 81 —4 5 6 0 March ..| td | .. | St. 44У) Do. Perpetual 2nd Deb. pese Em | к —70 ,6 9 6|Jan,July | .. | . 
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HE problem of power distribution for industrial purposes has, during recent years, under 
the ægis of electrical enterprise, assumed a totally different aspect to that presented, 
say, 15 years ago. The electrical engineer has successfully forged the links which 
form a chain connecting the centre of power generation with many radiating points at 

I which it is utilised. The transinission of electric power is a most fascinating problem, 

but it does not rank in equal importance with the means adopted for its generation. We are 
naturally endowed with an abundance of coal, and must, therefore, turn to its combustion for purposes 
of power development. Hitherto steam has claimed all the attention of those engineers who have 
grappled with the problem of prime movers for driving dynamo-electric machinery. Most of our large 
transmission plants derive their enerey from steam, and only comparatively few gas-driven stations for 
public service are in operation. The claims of this prime mover appear to have been mainly recognised 
in isolated stations, more particularly in iron and steel works and coke-oven plants. In such cases the 
fas utilised is in the nature of a product which, without the aid of electric power, would be turned to 
Waste. Ву utilising the gas for the operation of gas dynainos the steel maker produces power which 
can be applied to many of the mechanical processes accessory to the making of steel and iron. In a 
| word, the electrical engineer has given the steel and iron master not only a cheaply produced form 
$ of power for his own purposes, but he has raised to the level of a marketable commodity certain 
products which would otherwise be unproductive and valueless. 
T теру afforded an opportunity of inspecting a number of interesting gas-engine 
ooo Southern Germany in which blast-furnace and coke-oven gas is turned to good account 
| 9 8 2, utilisation in the works is generated by gas dynamos, which appear to ys 

1 а 55 ый. being done in Germany is also being done, though on a much smaller 

е. 1 0 80 UE To us the problem has а greater significance. Our industrial centres are 

D iit 5 йе nd more readily transmit the power generated in {һе iron and steel districts. 

1 . ae ive been ошо with the utilisation of power in the works at which it is 

B | : n h ш ik sone development by which adjacent industries may venient The 

i. The factor | киш and at this moment some of our best engineers are "ое Ipon 

ie 1 5 \ к make üp the question as a whole are in the иш complete. We е 5 

ica i | 15 developed we m ight alinost say, standardised. The gas engine lias i е 

| What 1 : n e end efficiency, judging by the work so far accomplished and now being 1 

| DE n pn HER 18 шг reliable method of gas storage and 5 119 ш ik ? 

The ia "s the problem, and it is one for the chemist 0 о, z e 5 

e ae gas is a mater for the clectrical engineer, о for the dE оша en : ман | 
miS о ав һе does all the many others which И ae ш е 

far the Pi E 11 which he dues not attempt to MA n p ie 105 as 1 
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VARIABLE SPEED 


INDUCTION MOTORS 


WITHOUT SLIP-RINGS 


rac SANDYCROFT rounpry co., tta., 
CHESTER. 


Steam and Electric Centrifugal Pumps. 


O better instance of the adaptation of design to the 
characteristics of the electric motor could be found 
than in the centrifugal pump. Introduced at a time 

when steam and gas engines were the common power agents 
for pumping purposes, the early centrifugal pumps were 
driven by belt. Subsequently high-speed steam engines 
were coupled directly to them, and a compact pumping 
unit was the result. With tlie electric motor au even more 
convenient set was available for the work in view. Higher 
speeds were possible, and by designing a pump to suit them 
the overall size was considerably re- 
duced. The most important develop- 
ment, however, was that by which a 
number of pumps were combined in a 
single casing, to give a capacity for 
high lifts. Previously high-lift duty 
had been performed by the placing of 
а number of small electric pumps in 
series at different levels. Many of these 
are working well to-day. Installations 
of this kind seem to have suggested 
the use of a number of impellers in one. pump housing 
and arranging these to deliver the water from one to the 
other. The large amount of experimental and construction 
work done in this provinee has beeu produetive of а highly 
efficient power pumping unit, and one which has proved 
its reliability and etlicieney in practice. 

This fact, combined with the almost universal use of 
electric power in installations requiring pumping plant, 
ensures a wide field of utility for the electric centrifugal, 


Allen Turbine Pump. Guide Vanes with Impellers inserted. 


Considerable interest attaches to the pumps of this 
class which have been designed and are manufactured by 
Messrs. W. Н. Allen, Son & Со. (Ltd.) at their Queen's 
Engineering Works, Bedford. This company's work in 
connection with hydraulic machinery is now well known, 
and in applying their large experience to a new departure 
in this important field they naturally may be expected to 
produce a plant of the very highest class. The centrifugal 
turbine pump is now recognised as the type of pump 
which combines the greatest simplicity of construction with 


A A 
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Allen Turbine Pump. Detail of Impellers and Balance Piston on Shaft. 


the lowest first cost; but until recently its use has practically 
been confined to comparatively low lifts. The application 
of this {уре of pump to high lifts has necessitated many 
modifications in design to reduce the hydraulic friction to 
a minimum and admit of the use of high speeds. The 
efficiency of these pumps has been raised to a point which 
enables them to be emploved for all heads under which 
pumps of the ram type have hitherto operated, and, owing 
to the small space required, they ean be utilised under many 
conditions to which the ram type is not 
readily applicable. 

Centrifugal pumps are suitable for use 
on colliery aud ironworking plants, for 
sewage plants, eireulating water, fire, irri- 
gation, hydraulic mining, and also а variety 
of other purposes. As the pump is per- 
fectly balanced, heavy foundations are not 
necessary, and in this matter alone a con- 
siderable saving can be efiected over pumps 
of the ram type. 

Messrs. Allen’s works have been equipped 
and the plant arranged for the production 
of pumps of high efficiency, and only 
the hest material and workmanship are 
employed in their manufacture. The illus- 


SUPPLEMENT to “The Electrician,’’ October 18, 1907, 


3 
trations accompanying this article give a good idea of either side of which is so adjusted as to neutralise the 
(heir external appearance and general finish. unbalanced end-thrusts. A small ball-thrust bearing is also 


The casing is usually constructed of cast iron and the — provided to take up any unbalanced end-thrusts which may 


spindle of nickel steel, the latter being protected in the 
slants br bronze sleeves. The impellers and guide vanes 
we usually of high-tension bronze. All the impellers are 
mounted upon the same spindle, and are arranged to work 
in series, so that the total lift of the pump is the sum of 


the heads generated separately by cach impeller. The 


Another Pattern of Two Stage Electric Pump, 


arise during working, and also to register correctly the 
position of the impellers in relation to the casing. 

All the hearings of the pump are of the self-oiling type, 
enabling the pump to run with the minimum amount of 
attention. The casing is provided with all the necessary 
accessories in the way of air vents to clear out the air 
when starting up. Great care has been taken in the 
design of these pumps to ensure smooth running and to 
eliminate every possible cause of vibration, aud with this 
end in view partieular attention has been paid to the 
balance and desigu of the spindle and the rotating parts 
carried by it. 
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Two Stage Allen Pump, Direct Coupled to Electric Motor. 


о с set of guide vanes is led to the eye 
VEU 17 у passages which have been carefully 
eee S pos the water to move with as little 
i Шш m б | 1e last impeller of the series delivers 
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In the development of this type of pump Messrs. Allen 
have at disposal in their works a testing department 
equipped with the very best and most 
accurate modern appliances for the correct 
measurement of the head and quantity of 
water discharged. For the measurement 
of the latter quantity Messrs. Allen have 
installed in their testing department two 
Venturi water meters, the large one being 
capable of registering up to 7,000 gallons 
of water per minute and the smaller up to 
850 gallons of water per minute. 

Owing to the necessity for high speeds 
of rotation in this class of work, excepting 
in the case of belt or rope driving, special 
machinery is often required for driving pur- 
poses. In this connection Messrs. Allen 
are in an exceptional position, having long 
been manufacturers of steam engines of 
the high-speed forced-lubrication enclosed 
type, which they have developed to a bigh 
degree of perfection, and which have been 
so largely applied in the past in connec- 
tion with pumping plants. They are also 
manufacturers of steam turbines and high- 
speed electric machinery, so that their cus- 
tomers have the advantage of obtaining 
both the pump and prime mover from the 
same workshops. The design in each case 
is carefully adapted to the requirements 
of the respective units, thus ensuring a 
thoroughly satisfactory combination. 


We illustrate herewith a test sheet showing graphically 
the performance of one of these pumps under varying con- 
ditions, which will give some idea of the thoroughness of 
the testing methods in vogue at Messrs. Allens’ works. 


Efficiency per Cent. 
Feet Head. 


Gallons of Water. 


Test Curves showing performance of Allen Turtine Pumps. 


From the illustrations of electric centrifugals it will be 
noted that а most compact pumping unit results from the 
use of the electric motor. In confined spaces, such as are 
always met with in mines and on constructional work, a 
minimum amount of room is allowed for pumping plant, 
and where electric centrifugals are employed much smaller 
spaces are permissible. 


The Allen high-speed engine when coupled to the Allen 
turbine pumpisalsoacompact and symmetriealcombination, 
as will be seen by the illustration below. The engine and 
pump ave mounted on a common bedplate, and the coupling 
betweentheshafts of theengineand the pump isof the flexible 
type to absorb any shocks which may be set up in the 
pump. 

The arrangement leaves both the engine and the pump 
readily accessible for inspection or repair purposes. The 
water inlet and outlet pipes are also placed so as to allow 
of the flaneed couplings being exposed above the Воот level 
where joints сап, of course, be more easily made. 


Five Stage Allen Turbine Pump coupled thrcugh Flexible Coupling to Allen High- 


Speed Engine. 
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lron-Cased Switching Apparatus. 


Е various electrical products of Messrs. Dorman 


& Smith consist mainly of switches and switching 


apparatus. They have specialised in switch con- Fig. l. 
struction for many years past and have constantly brought Switch and Plug Box 
their numerous designs up to date, modifying them as with Door open to 
changes in the industry demanded it. In accordance with expose parts. 


present tendencies of switch gear construction to become 
ironclad the firm has introduced apparatus suitable for the 
control of industrial and other circuits, this apparatus beiug 
either entirely enclosed in an iron case or supported 
on an iron framework. Circuit-breakers, fuses, 
switches, &c., are treated in this way, and designs 
applicable to almost every class of industrial power- 
circuit control are the result. | 
A typical gear is illustrated in Fig. 1, this being a 
special colliery switch and plug, constructed for hard 
service under trying conditions, both as to handling 
ly workmen aud atmospheric changes. The con- 
struction is clearly shown in the view with the door 
opened. The switch has a quick-break action, and is 
1 operated from a lever at the side of the box. Packing 
glands are fitted for the switch spindle and the incom- 
ing cables. The handle motion operates a lever and 
link, which securely locks the door when the switch is 
open, and at the same time a slotted and hinged lever 
moves forward and presents an obstruction in the way 
either of the plug being. inserted or withdrawn. This 
action will be quite clear from reference to Fig. 2, which The well-known * grip-contact" circuit-breaker, which 
shows the switch closed and the plug introduced. The has been a “D. & S." speciality for some time, is also made 
plug itself is iron-cased, and will stand such rough usage up for enclosure in an iron box. A view of a triple-pole 
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breaker mounted on a slate base, suitable for fixing to the 
base of the box, is shown in Fig. 3. This is designed for 
a 100 ampere three-phase circuit, and is provided with 
minimum and overload releases. Two forms of iron cases 


Fig. 3.— Triple Pole Grip Contact” Circuit-Breakers suitable for 
enclosure in Iron Boxes. 


are made for these breakers; in one the handle is not 
brought outside the box, and the lid must be raised before 
the breaker can be operated; in the other the ordinary 
construction is modified and the handle is brought outside 


Fig. 4. 

D. P. Fuses in Iron 

Boxes with Inter- 
locking Doors. 


the case, which is then practically gas and water proof. 
The boxes are made in standard sizesto take circuit-breakers 
having capacities varying from 50 to 500 amperes, either 
single,double or triple pole. The circuit-breakers themselves 
are of considerable interest and may be briefly referred to. 
The contact arm and blades move over the contact faces in 
such a manner that the faces keep themselves clean by 
friction when the switch is opened or closed. When the 
switch arm is moving, or when the trigger is released, the 
pressure on the contact faces, whieh is produced by a spring, 
is just enough to ensure a good contact, but islight enough 
to ensure the switch openiug with certainty under all cir- 
cumstances. When the switch arm is closed, and the 
trigger is engaged, the contact arm and contact blade are 
“ gripped ” together on to the contact block by means of а 
lever-gripping device, ensuring efficient contact and cool 
working at full load. It is when the circuit is to be opened 
that the most important function of this construction 18 
made use of. The operation of the trigger, either by hand 
or hy the automatic control, simultaneously releases the 
grip on the contact blocks. The contact faces are then 
only lightly pressed together, and it is not possible for the 
contaets to stick even if rough or burnt, or for the circuit- 
breaker to fail to immediately open. All these automatic 
switches are arranged to give a long break, and the final 
are takes place between substantial carbon blocks. In the 
larger sizes intermediate renewable copper sparking contacts 
are also employed. All the switches are closed and the 
contacts gripped by the movement of one handle only, and 
are arranged so that the tripping gear can at any time be 
conveniently actuated by hand. 


An Electric Wood- 
Working Machine. 


A the interesting machine tools exhibited at the 


Olympia Engineering Exhibition was an electrically- 
driven wood-working machine designed for a multi- 
tude of operations on wood of almost any kind. The 
machine is interesting from an electrical point of view in 
that it elearly proves that electrical energy as a motive 
power has already found its way into wood-working shops 
and timber yards. Only one machine was shown and this is 
driven hy a motor forming, with its starting gear, an integral 
part of the machine. The motor is mounted on a bracket 
at the back of the main supporting column and drives 
the cutter spindle by a belt which passes through a 
hollow portion of the rocking head. The movements of 
this head make a belt drive essential. The heal can be 
locked in whatever working position it may be set and, 
in addition to its radial motion in a vertical plane about 
tae fulerum of the rocking arm it may also be swung round 
a centre formed by a pin at the end of the head itself. A 
lewy weight at the motor end of the rocking head 
balances the movement. The cutter spindle runs in double 
tall race bearings. The work to be done is carried on 
u table provided with a carriage mounting, which admits 
of its movement in all directions and at any angle. Its 
movement is independent of the power portions of the cir- 
cult, being effected entirely by hand. The illustration 
shows the head lowered and the cutter spindle in a 
horizontal position for use on a core valve core box. 
The time required to make this change in the position 
de re is stated tobe 20seconds. This viewalso clearly 
ie convenient position of the motor starter, main 
Mg паше speed regulator. The belt from the motor 
head is in this position is crossed in driving the 

cutter spindle. 
P employment of various sizes and shapes of cutters 
y the adjustment of the cutter speeds & great variety 


Wadkin Electrically Driven Universal Wood-Working Machine. 
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of work can be done on wood pieces of different degrees of 
hardness. For instance, a spur wheel pattern 384 in. pitch 
diameter with 7 in. face and 81 teeth ; the whole of the 
latter were cut in two hours with а small inexpensive fly- 
cutter. A worm wheel pattern, 9 in. long by 6 in. diameter, 
was completed in 12 minutes. The housings in string- 
boards for stairs can be cut out by this machine both accu- 
rately and rapidly. Dovetailing, panel raising, tenoning 
and scribing are also carried out with equal ease. Speci- 
mens of patterns and core boxes, many being very difticult 
shapes, were shown at Olympia, and they appear to by no 
means exhaust the capacities of the 
machine. We should require a greater 
amount of space than we can well afford 
to devote to describe the 
many uses to which this 
machine can be put both 
in an ordinary wood- 
working shop and in the 
pattern shop of an en- 
gineering works. 

It is, however, inter- 
esting to note that with 
the individual electric 
drive the machine forms 

a compact labour saving 
* unit which would be found 
* invaluable for the pur- 

> poses for which it has 

been designed. It is the 
product of Messrs. Wad- 
kin & Co., of Leicester, 
who are wood-working 
machinery specialists. 
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SUPPLEMENT to The Electrician,” October 18, 1907. 8 


Clectricallp-Driven Hir 


ESPITE the fact that electric power is now very 
D widely distributed and utilised in all great indus- 
trial centres, there is still a heavy demand for air- 
compressing machinery and compressed-air power-pro- 
ducing devices. Although electric power may not be 
employed to do the work entrusted to compressed air, 
such as the duty of refrigerating machinery, it renders 
invaluable service in the actual driving of the air-com- 
pressing plant. The regularity of its turning moment 
inakes the electric motor ideal for driving air compressors, 
and, further, it allows of the motor being applied direct to 
the compressor shaft. 
In some of the designs of air compressors of Messrs. 
teavell & Co. (Ltd.), Ipswich, one might almost trace the 
influence of the electric motor, seeing that a most compact 
form of machine has been constructed and one which 
resembles in external appearance the shape of the motor 
itself. The constructional details also lend colour to this 
suggestion because they remove the necessity for gearing 
and are essentially in accordance with the high-speed and 
constant-torque features possessed solely by the electric 
motor. The cylinders of the Reavell air compressor are 
placed radially in a circular casing, which is utilised as a 
water jacket for cooling purposes. Each cylinder is a 
single-acting compressor and each delivers its air into a 
common outlet. The air pressure is always in one direc- 
tion, consequently a practically continuous delivery of air 
is obtained, as the compressor can be run at high speeds. 
Small trunk pistons are used in the compressor cylinders 
and the movement of the connecting rod at the piston end 
has been utilised in a novel manner to form an inlet valve. 
In fact, the connecting rod and gudgeon pin are so con- 
structed that the latter, instead of forming a bearing for the 


Compressors. 


Fig. 1,—Three-stage Compressor showing Piston Construction and 
Accessibility of Parts. 


former, is made an integral part of it and turns in a circular 
bearing in the piston itself. The gudgeon pin is, therefore a 
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Fig. 2.—Section through Double-ended Compressor with А.С, Motor in centre. 
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Fig. 3—T wo-stage Motor- driven Compressor with Intercooler. 


piston valve which is reciprocated by the connecting rod 
and opens and closes ports communicating with the 
cylinder through the top of piston. Slots are also cut in 
the piston and cylinder walls, and these are in communica- 
tion with the valve formed by the gudgeon pin. This 
decidedly neat construction does away with spring, con- 
trolled inlet valves, and, aecording to the makers, adds 
5 per cent. to the volumetric efficiency of the compressor. 
In the Reavell compressor air enters the cylinder at atmo- 
spheric pressure, whereas when it has to pass in through 
spring-loaded valves its pressure is reduced on account of 
the resistance of the valve springs. The gudgeon pins are 
of cast iron, accurately ground, and the connecting rod is a 
steel forging with a segment-shaped “ big end,” which fits 
over the crank pin and is clamped securely by straps and 
end plates. The general construction is shown in Fig. 1. 
Both pin and rod can be slid in or out of place through a 
slot on one side of the piston wall Spring-controlled 
delivery valves of the multiple type are used aud are made 
interchangeable. 

The design of the Reavell compressor is, as we have 
already intimated, specially adapted for driving direct by 
electric motor. The work to be done in driving the com- 
pressors is practically constant, so that a direct-current 
machine can be run without sparking. The smaller com- 
pressors are geared to the motor either by silent chain or 
raw-hide pinion and cast-iron spur wheel. All the larger 
machines are coupled direct, and it is interesting to note 
that there are only two bearings, the compressor crank 
shaftbeing overhung. A sectional elevation of a large motor 
and double-ended compressor, shown in Fig. 2, illustrates 
this construction, the arrangement of the bearings being 
clearly shown. This design is practically a combination of 
two single-ended compressors on a common shaft. It will 
be observed that no flywheel is employed, though the 
armature or rotor of the motor contributes towards giving 
a perfectly regular torque. The setting of the angles of 
the eight compressor cylinders, however, is mainly con- 
tributory to this evenness of running. A large number 
of different types of this compressor is standardised, 
and the requirements of different power agents for driving 


IO 


purposes are easily met by the arrangement of the 
bed-plates. | 
In the foregoing the machines referred to are 
of the single-stage compressing type. Two and 
three-stage compressors are, however, built for the 
supply of large volumes of air at high pressures. 
The use of this type of machine admits of economy 
in the compression of the air over that obtaining 
with the single-stage pattern. Fig. З shows a 
two-stage compressor direct driven by a direct- 
current motor. The compressor has the usual four 
cylinders, but one of these is arranged for high- 
pressure working and the other three operate at 
low pressure. Between the low-pressure delivery, 
into which the three cylinders discharge, and the 
high pressure a cooling chamber is placed to take 
out the heat of compression from the air. This 
intercooler may be seen surmounting the com- 
pressor casing in the illustration. This pattern 
of compressor obviously possesses all the good 
qualities of the single-stage type as regards con- 
stancy of torque, &c. The illustration Fig. 1 
(referred to above) shows a three-stage compressor, 
which is a standardised type for working up to 
1,200 lb. pressure. Here two cylinders are used 
for the first stage, one for the second, and the 
fourth for the third stage of compression. Between 
each stage coiled tubular intercoolers are intro- 
duced for lowering the air temperature. By a 
suitable proportioning of the cylinder diameters 
a high efficiency is obtained in these compressors, 90 per 
cent. volumetric efficiency being claimed for the 1,000 Ib. 
size. Three-stage compressors are recommended for air 
pressures exceeding 300 Ib. per square inch. 
The compactness of the electric motor makes the port- 
able air compressor a comparatively simple matter. А 


Fig. 5.—Automatic Speed-controlling Device. 
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duplex form of compressor, geared up to an electrie motor, 
is shown in Fig. 4, mounted on small hand-truck for 
portable purposes. We understand that this pattern is 
much favoured by station engineers for blowing out dust 
from dynamo electric machinery. А number of accessory 
devices is also supplied for use with these compressors. 
Fig. 5 shows an automatic device for the control of the 
motor speed from the air supply. By these means the 
demand on the compressor is made to adjust the inotor 
speed, giving it just the value required for the work to be 
done. This device is directly attached to the motor, so that 
long lengths of pipes and connecting wires are not necessary. 
The regulation in this case applies to a direct-current 
a the speed of which is varied on the shunt field 
only. 

Messrs. Reavell & Co., as specialists in air-compressing 
machinery, have in the course of an extensive experience 
acquired. a considerable amount of valuable data on the 
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subject, and this is made use of in all the types of machines 
which they manufacture. Space wiil not permit us to give 
full details of the many sizes of air compressors made for 
both standard and special requirements, but from an in- 
spection of their latest list we observe that the field 
covered is a very wide one. NT | 

The point upon which we may, however, lay stress is 
that the builders of air-compressing machines have acknow- 
ledged in their more recent designs the importance of 
electric power as a driving agency. They do not appear to 
have been afraid to boldly look the problem in the face, 
and adapt their designs of machines to the peculiar and 
distinctive requirements of the electric motor. The work 
of Messrs. Reavell would appear to support this contention. 
Judging by the large number of electrically driven air 
compressors which figure in their recently issued catalogue 
the results have in every way justified the combination of 
motor and compressor in the most direct manner. 
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Caitorial. 


Iu our last issue we remarked проп 
the probability of there being at Olympia 
a good display of motor-driven tools and 
motor controlling apparatus. The bulk of the exhibits 
have confirmed this statement, and in an even greater 
degree than last year. Motor-dviven machines were then 
the exception; this year they appear to have been the rule. 
In particular we noticed the difference between the exhibit 
of a large machine tool firm at this years display and that 
made last year. In the first case the stand resembled a 
huge cage, with sides aud roof formed by belts and counter- 
shafts. In the midst of this mass of moving whecls the 
machine tools were placed, but obviously to great disad- 
vantage from the point of view of effective display. This 
year the exhibit presented a striking contrast. Not a shaft 
or belt could be seen on a level with the eye. Each tool 
appeared distinct from its neighbours, and when there was 
no need to operate the tools no clanking belts were running. 


Motors at 
Olympia. 


se 18 7 P а | í 
Each tool had its own motor and starting gear, and only 


when this was required was it allowed to run. An elaborate 
sign on ornamental columns could also be erected over the 
entire exhibit, giving it au attractive aud finished appear- 
ance, compared with stands of the “bird cage” type iunne— 
diately adjoining it. A feature of the exhibits was also the 
fixing of the starting switches aud controlling apparatus 
directly to the machines to be driven, rather than on some 
outside column to which a number of insulated cables was 
required to be run. Considered generally from an elec- 
trical standpoint, the Exhibition this vear was a distinct 
Improvement on its predecessor, and it should have proved 
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a valuable object lesson to engineers who know little if 
anythine of the importance of the electric motor for machine 
tool and workshop driving. 


In no department of engineering has 
the electric motor exercised its influence 
to a greater extent than in that concerned 
with the production of pumps. So long as pumps could 
only be driven by steam there was little or no excuse for 
abandoning the reciprocating form, which, in reality, was 
the only type suitable for steam workiug. The steam 
turbine pump was, of course, a possibility, but it has not 
been adopted to any great extent. With the advent of the 
electric motor, however, the demand naturally arose for a 
purely rotary pump which could be direct connected to 
the motor shaft without intermediate gearing. The centri- 
fugal pump had previously been developed under steam con-. 
ditions, but electric power application scemed to instil into, 
it new life. From the simple single impellermachine for low“ 
lift work its speed was increased and more impellers were 
added, mainly because of the motor drive. Now that the 
multi stage is un fait accompli, it may, of course, be driven 
by steam or any other form of power. Yet the fact re- 
inains that the electrie combination is the most ideal and, 
as far as we are aware, the most economical from an 
operating. standpoint. From an industrial point of view 
the future is with the electric centrifugal, and present 
tendencies clearly indicate this. In fact, rotary pumps of 
any description are pre-eminently suitable fordriving directly 
by electric motors. Electric power distribution is now 80 
general that the installation of gas апа steam engines for 
pumping purposes is the last thing thought of, and in this 
way the electrie centrifugal will succeed. 


Rotary 
Pumps. 


In another part of this issue we give 


Electric Air Some details of an interesting type of 
Drills. electric air drill, which is noteworthy for 


various reasons. In the first place, ad- 
vantage has been taken of the fact that electrie power is 
now generally distributed in mines and collieries, and the 
presence of this energy is turned to good account. Secondly, 
the combination of the electric motor and air compressor 
has resulted in the design of a somewhat unique form of 
compressor. The particular design adopted has been in- 
troduced mainly on account of the immediate proximity 
of the tool which makes use of the compressed air. 
By the adoption of a duplex compressor, а series of 
alternating air impulses ean be obtained for power 
purposes. By the use of two independent pipe lines 
these impulses are conveyed to the two sides of a recipro- 
cating piston fixed to a rod which carries the drill 
itself. According to the statements of the makers, this 
arrangement has given very satisfactory results in practice, 
and considerable economics in power have been effected 
over those usually obtained with plain compressed air 
drills. The credit for this achievement must be placed to 
the account of the electric motor, because evidently the 
design was suggested originally in combination with electric 
power circuits. We refer to this matter because it seems 
to bear out very strongly the claims which we have fre- 
quently made in these pages for the influence which 
electric motors have exercised and are exercising upon 
machinery design. 
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That The Electric Construction Co. still maintains its " 
reputation, is proved by the number of recent E.C.C. 
installations, which include the London County Council 
station at Greenwich-plant of over 18,000 Kw. 
capacity—The Great Western Ry. Electricity station 
at Park Royal—plant of over 7,000 Kw. capacity—and 
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Che Importance of 


"(TRE value of hydro-electrie plants is being more and 
more appreciated by countries fortunate enough to 
possess them in any size and quantity. A recent 

editorial note in the “Electrical Review " (N.Y.) makes 

this abundantly clear. Commenting on an article їп its 
pages on the political importance of water powers, our con- 
teniporary remarks: At Niagara, as is well known, 
vigorous agitation has resulted in governmental restriction 
of the amount of power which may be developed." Much 
power is at present being developed on the Canadian side and 
transmitted to the American side.“ What,” asks our contem- 
porary, “would be the result of a disagreement between 

Canadaandthiscountry, which would result inthe cutting off 

of this supply of power? Fortunately, such dependence of 

either country upon the other helps to make such a mis- 
understanding less possible.” Commenting further upon 
the article referred to (which, by the way, appeared in its 

British namesake) the editorial goes on as follows: “ Тһе 

main eonelusion of the article is that England at present 

possesses a decided advantage as regards cheap power over 
other countries. This country (referring to America) is 
said to be at a disadvantage because of financial and indus- 
trial unrest, although we have not realised before that the 
unsettled stock market had in any way retarded the 
development of those waterfalls where power is most 
needed. It is said that the supply of coal in England is 
apparently inexhaustible, and this gives her a cheap source 
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of power which she should use in developing her indus- 
tries, and in this way forge ahead of every other country. 
Scandinavia possesses most valuable water powers, but 
recent governmental restrictions prevent its development 
by foreign capital, and domestic capital is not available. 
Germany, it is said, is depending too much on foreign fuel 
supplies. Hence, the opportunity for England, which is 
thought to lie in the application of electric power to indus- 
trial processes. The author overlooks how rapidly this is 
going on in this country. In this respect, we are certainly 
not behind England, and we are not likely to advance any 
slower. Given, in addition, cheap power secured from 
waterfalls, it is hard to see how England is to leave us far 
behind. In fact, if the application of electricity to indus- 
trial processes there meets with any such restrictions as have 
retarded its use in cities, England may soon find herself 
far in the rear of the other great countries. If she expects 
to develop electrically, the Government should eneourage, 
rather than diseourage, electrical applications. 

“ [t is true, however, asis pointed out in this article, that 
one of the most important problems whieh will require 


governmental attention will be that of protecting and en- 


couraging the development of the couutry's water powers. 
In this country, fortunately, it is not the custom to place 
difficulties in the way of such developments, but, on the 
other hand, there are other questions, such as the conser- 
vation and regulation of the rainfall and run-off. This is 
a problem requiring the preservation ef our forests, and 15 
one which necessitates the co-operation of the State and 
Federal Governments. Only by the preservation of our 
forests can we maintain a fairly uniform flow of water in 
the streams, and in this way make possible the utilisation 
of at least an appreciable part of the energy represented by 
the flow of water from the mountains to the sea." 


Alb these comments on our legislation we require to 
take seriously to heart. We have atthe momenta unique 
opportunity of developing our natural resources, and we 
must look to it that we are not left by other countries 
whieh at present have not the same facilities for power 
utilisation which we ourselves possess. 

[n the same issue of our American contemporary is an 
article by Mr. E. Guarini, which describes the more im- 
portant hydro-electric installations on the west of Peru 
between the Andes and the Pacific Ocean. A some- 
what singular restriction is imposed upon the utilisa- 
tion of water power iu this district. The Government is 
anxious to conserve as much of the water as, possible for 
irrigation purposes, and only the upper courses of the rivers 
are allowed to be utilised, and a considerably reduced head 
is the result. 

IIydro-electrie developments in France have also claimed 
the attention of our contemporary Amgineering. It is 
stated that on the non-navigable rivers of this country ак 
many as 46,000 hydraulic plants are in operation, represent- 
ing a capacity of 500,000 it. P.; on the navigable rivers there 
are 1,500 installations, developing 80,000 ILP. Referring to 
the undeveloped water powers of the country, it 15 stated 
that in the Higher Alps department 300,000 H.P. is available 
during the dry season and 500,000 u.p. during the wet 
season. The eorresponding figures for Savoy are 320,000 UH. b. 
and 650,000 n.r., and for the Maritime Alps 70,000 H. P. und 
140,000 U. P. Other figures follow with almost startling 
results. The region between the Alps and the Rhone is 
estimated to yield between 2,000,000 and 5,000,000 H. P. 
during the dry and wet seasons respectively, and the 
Pyrenees departments during the dry season are reported 
to have 2,200,000 n.r. available. The total amount of the 
hydraulic power available in Fiance is estimated at be- 
tween 9 and 10 millions horse-power. What a prospect 
E industrial enterprise, achievement and prosperity in the 

uture : 
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| Electric Air Rock Drills c 


| LECTRICAL engineers may regard electric air drills able enough in the light of the fact that air drills are 
| 
| 
| 


as a veiled compliment to the value of electric power commonly employed and workmen are familiar with their 
( ш mining and quarrying. Compressed air is evi- operation, consequently an electric-air combination pre- 


dently well enough in its way but since electric power  sents fewer radical points of departure than, say, an elec- 
entered the field 5 9 have been drawn hich tric motor-operated drill would do. The femme ngerol 
leave pneumatie apparatus, particularly rock drills, at a electric air drill is directly illustrative of the evo 

vantage. The expert in mining machinery makes tionary processes of advancement from one type | 
tests of certain classes of electric rock drills and, finding apparatus to another. It is probably unique 1n the annals 
them in a way unsatisfactory, turns to an arrangement of electric power developments, because such changes as 


whieh is à compromise between separate electric and have been introduced by the application of electrical energy 
Separate air power, 


* L] * . г . r 1 1 ing 
. Electric power аз a factor in mining may in most cases be regarded as revolutionary, sweeping 
operations cannot, 


e obviously, be ignored, hence 
ir it сна of plant which, while providing 
i i. Wuisation—and’ thereby recognising its 
Шей leaves the actual work in hand to 
0 evices. The Ingersoll-Rand Co. state, 
a i ee for their introduction of an electric 
lesa at “the problems of rock drilling by 
Шш ү, have for many years engaged the 
dificult er Inventors and engineers; but the 
| type of th beste insurmountable. Type after 
| inl. 4i ectric drill has appeared, only to 
ШП т the hard tests of actual service. The 
i n A its own and will continue to do 
futu *pressing sanguine opinions of the 
nde electric drill proper, the company, 

drills. re od ay thousands of air and steam c: "Uam SUC "ÁN = = 
to in . air drill as more likely a eee с ате — Е 28 
the present Ht ements of mining practice at 


; = A - 41: ; Column. 
me. This assumption is reason- Temple-Ingersoll Electric-Air Drill in use with Tunne 


im pere 
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away at a stroke machinery of other types. An electric air 
drill, as its name implies, is a stage between the air and 
direct electrically operated apparatus. 

The combination of electric motor, air compressor and 
air drill has been effected in a novel manner in the Temple- 
Ingersoll electric air drill. The motor itself has nothing 
unusual in its construction; the features of interest reside 
in the compressor and drill. The main object of the electric 
motor, of course, is to save the transmission losses which 
work out so heavily with air lines. To be economical the 
length of the piping between air compressor and its work 
should be as short as possible With the electric air 
drill combination under consideration each drill has 
its own independent electric air-compressing unit. There 
is no “banking” of the compressors at а point dis- 
tant from the power house, and subsequent transmission to 
the drills of the air compressed. Each drill is complete 
with a compact motor compressor, and the proximity of the 
two has been turned to good account. Only short lengths 
of hose are used to connect the compressor with the drill, 
and the distance is sufficient to admit of the transmission 


Temple-Ingersoll Electric-Air Drill as employed for Shaft Sinking. 


of the compressor impulses direct to the drill piston without 
the use of an intermediate storage tank and drill valve 
gear. Two pipes are employed, one for each compressor 
cylinder and the back and forward motions of the drill. 
This construction does away with all those accessories 
about an air drill which tend to impair both its reliability 
and its efficiency. Of course, without the electric motor 
and the immediately adjaccnt compressor and drill this 
type of tool would not be possible. Electric power, then, 
in this particular instance, is responsible for a distinctive 
form of pneumatic drill, and one reproducing the best 
cperating conditions for air-actuated apparatus. The com- 
pressor suitably geared to the motor is a valveless duplex 
single-acting machine. Its alternate impulses, at a pressure 
of about 30 Ib. to 40 Ib. per square inch are conveyed to the 
back and front air inlets of the drill by two lengths of hose, 
as already stated. These impulses cause the piston to 
reciprocate, but it is interesting to note that the air is not 
released at all. It is compressed, expanded and re com- 
pressed again and again, The expansion of the air tends 
to cool the working parts and trouble due to freezing in 
cold weather is thus also done away with. j 
The compressor parts are run in oil, and a portion of 
this is atomised and carried with the air to the drill piston, 


which is thereby kept lubricated. Only one size of drill 
is made, and this has been standardised with interchangeable 
parts for the compressor and drill outfits. The motor, 
which may be run from either a direct or alternate-cur- 
rent circuit, is rated at 5 H.P., and the drill capacity is 
stated by the makers to be equal to that of a 3 in. air 
rock drill working at 100 lb. pressure. The blow struck 
can be regulated from a force sufficient to shatter or bend 
the drill steel to a lighter stroke suitable for less heavy 
work. The general control has been worked out to comply 
with all the requirements of rock drilling, so that the drill- 
runner has at command a tool which has a wide range of 
flexibility in operation. 

An important item in this equipment is the method of 
motor control Electrical connections about a tool which 
is normally handled by unskilled labour are often regarded 
as а sourceof danger. In the present case the actual drill 
is not directly connected to the source of electrical energy. 
The motor controller is enclosed in a housing, forming part 
of the motor case, and it is actuated by cords reaching to 
the standard of the air drill. The drill itself, which is 
mostly operated by the workman, is by this means isolated 
from the power circuits supplying the motor. Direct- 
current motors are provided with five speeds and alternate- 
current machines with two speeds, but the latter are more 
commonly employed because their mechanical construction 
is simpler than that of direct-current motors. The equip- 
ment is also lighter. For instance, a complete alternate- 
current equipment, motor and compressor without drill, 
weighs 820 Ib. with 30 cycle motor and 730 lb. with 60 cycle 
motor, The direct-current outfit weighs 883 1b., of which 
400 Ib. are required for the motor and 72 lb. for the con- 
troller, The drill weight (unmounted) is the same in each 
case—namely, 288 Ib. As will be seen from the illustra- 
trations which accompany this description, the motor and 
compressor are mounted on a small trolley with wheels 
for 18in. gauge track. The truck is, however, quite 
suitable for operation over rough ground. 

The operating economy of these electric air drills is 
stated by the makers to place them beyond reach of com- 
petition with ordinary air drills. Their capacity is given 
as from three to four times that of the usual compressor 
and drill equipment, while one-third to one-fourth the fuel 
is required. With an electric power installation this 
economy means that a surplus energy will be available for 
other purposes on plants already put down. 


Dotes and Observations. 


XIII. -A Pump Rescue. 


COULD get no further with him. I just had to go away 
and pray for a flood, which I promptly did. The flood 
came this time, and Platts was right in it—also his 

foundations, boiler, pump and all the whole ng. What 
could he do? Well, he phoned me; but not before the 
water had put out his fires, though. Trust Platts to wait 
till the last fraction of a second. 

That's a summary of the present matter. It began with 
the building of the new hotel in Kestown, à prosperous 
inland watering-place, on the banks of the Karn. The 
place was right up-to-date with its electricity works, and 
we gave а good service both for lighting and power. Oh! 
yes, there was a power load, and we were proud of it. We 
had two laundries, a wood-working yard, two quarries, the 
motor-car works and garages, &c. When the new hotel was 
started we were already booked for the supply on the com- 
pletion of the place. But we were ambitious. We wanted 
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to do our share in the building of the palace that was to 
bring so much business into the town. True, the town 
would benefit by the hotel, but why not obtain some of this 
beforehand? said we. 

The builder was obdurate. I laid down a complete plan 
of what he could do with his mortar mills, pumps, hoists, 
drills, grinders and what not—all could be electrically 
driven. In fact, we almost offered to build the show by 
electricity, but Platts would not hear of it. He'd see us 
in the bottomless pit first. | 

I gave up all hope of getting the load when I saw his 
steam boiler and a lot of other tackle unloaded at the 
station and carted to the site. Still, I thought at the time 
it was peculiar he should want power plant so early in the 
operations when the foundations were only just being got out. 

I made all possible inquiries inside the immediate sphere 
of Platts’ influence, but could get nothing definite. The 
records of the district, however, put me on another tack. 
The soil around was very damp—waterlogged, in fact, in 
many places. When the river was low things weren't so 
bad, but at flood time—well, if you were doing any digging, 
such as deep foundations, you had to keep your eyes 
skinned. Platts had skinned his, and included a pump in 
his temporary plant for the hotel site. It was a centrifugal 
driven by a long belt from the mortar-millshafting. Isaw 
this fitted up and a feed pipe taken to the lowest point of 
the foundations. I fumed inwardly when I saw the usurp- 
ation of what I called our “ power rights” within sight of 
a length of exposed distributor which had been laid bare 
during the sinking operations. Ialmost fancied that those 
cables absolutely yearned to drive a motor for that pump! 

Everything went well during the first few weeks. An 
enormous hole had been dug in the ground, and in the 
middle was an island (or mountain, shall I call it?), which 
supported Platts’ boiler and other “apparatus.” There 
had not been enough water to require the services of the 
pump, so the belt had been taken off her and used some- 
where else. 

One week-end I was up the valley shooting on the moors, 
and had looked over the new reservoir and catchment area 
with one of the engineers. I chaffed him at parting that 
if the dry weather continued he would not fill his reservoir. 

“ Ask old Martin about dry weather,” he answered; “he’s 
our weather prophet.” During the day I ran into the old 
codger, and after working round to his favourite topic— 
the weather—found him prophesying a wet season. “If you 
be from Kestown, sir,’ he said, “you mark my words, 
things is going to be wet for ye—very wet.” Peculiarly 
enough, 1 did not think of Platts till I was on my way 
back, and at the same moment remembered Martin's 
words. 

I looked in at the hotel site on the Tuesday morning, 
and the strap was still off the centrifugal. Then we had a 
week’s rain. At the end of that the pump had worked 
quarter time. Another week of it, and the pump showed 

signs of weakness. The water was rising. The belt slipped 
wickedly, I wired fora direct-coupled motor-driven pump 
to be delivered in three days. During those three days 
Platts had a very bad time. The water kept rising. The 
rain kept falling. He could not get another steam boiler 
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for love nor money. (Incidentally, I had seen to that.) He 
hunted up another centrifugal and got it to work, but even 
then the water gained on him. Really his rig was so rotten 
that it didn’t deserve to run. The pumps were at it night 
and day. On the third night “the rains descended and 
the floods came” for poor old Platts. When he got down 
to the site in the morning the boiler and steam engine 
could be discerned like islands ina veritable lake. A hot 
bearing had shut down one pump during the evening and 
the other could not possibly cope with the downpour. 
When the fires were reached the “crew abandoned her”: to 
use the words of the foreman, “And there you are, sir," 
pointing towards the isolated—very isolated—power plant. 
From Platts’ point of view the situation was serious, because 
it was still raining. 

I watched all this from the building adjoining the site. 
My centrifugal had arrived and was housed in a yard close 
by the spot where one of Platts’ pumps was submerged. A 
jointer was at work on the box and some flexible armoured 
cable was being got ready. I knew that Platts had plenty 
of hose, so had not included this in my temporary pumping 
plant. 

I now simply waited for Platts. 

You'll hardly credit it, but it took him all day to come 
round. His men were stopped and the water was pouring 
from the flooded foundations. Everything looked black. 

Towards evening he rang up the depot and asked for me. 
There were no preliminaries ; he commenced at once. 

„What the devil do you mean by getting my men to 
help unlimber your confounded electric pump at seven 
o' clock in the morning?“ 

“They were standing idle, and I wanted to see them earn 
their money,” I replied, nonchalantly. 

„Well, I'll thank you to keep off my chaps another time 
D’ye hear?“ 

"In your interests, my dear chap," I said; "I was 
prompted entirely by your interests." 

* What have my interests to do with your beastly 
pump ?" he bawled. 

“Now, my dear sir, easy on,” I answered. “Don’t call it 
names ; why abuse what 1s virtually your own ?" 

“What d'ye mean ?" 

* Don't be a juggins, please," and I put the receiver in 
the other hand. “ You've seen the flood and what your own 
pumps—whieh, by the way, are peculiarly beastly—are 
incapable of doing. Fact is, I’ve got one pump, you've got 
two, or, rather, you had two before the flood——" 

“I know, I know all about that, he cut in ; but what's 
this to do with the unloading job?" 

Nu. Well, really, if I must tell you, that electric pump is 
just here for your benefit. I saw three weeks ago you were 
going to be in a hole—a water-hole—so I took compassion 


on you. Still I'm in no hurry to begin. This is your 
funeral." | 
There was a quite long silence. 
“There? There? Hello! Hello!” I shouted. 


“ Hold your noise, I’m here,” came back in gruff tones. 
I waited patiently, and for a long time it seemed to me. 
Then there was a movement; if you use the phone much you 
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ognise it—you can tell when a man is trying to 


vill rec | | wie 
atts was in that position just then. 


speak. РІ 

« [ook here, young man,” he said,“ you've got the best of 
ne this time; but 1 don’t mind, because you're really doing 
I badly want that water out. You say 


me a good turn. | : 
tight. It shall get a trial. 


your electric pump can do it. 
1 9» 
When can you start up ? 


“Oh! weve been running the last two hours,” I said, 
“and have gained 2 ft. on the flood.” 


“Well, I’m jiggered!” he hissed. “ For sheer cheek you 
take the biscuit." 


“I couldn't help it,” I retorted. “Those men of yours 
were so keen on getting back to work that while you were 
at luuch they as good as commanded me to run. So we 
coupled up with some of your excellent hose, and now 
things are moving.” 


“Here, I can’t stick this any longer," he said, quite kind 
like. “I must see that pump and—and—then come and 
have dinner with you. Meet me at the building site." 


We met and had a talk over the pump, but a more in- 
vigorating chat over dinner (for he insisted on champagne). 
The outcome of it all was the conversion of Platts to what 
Mr. Dooley terms th’ lectric. The pump was promptly 
raised to the peerage of Platts’ estimation, and all other 
things electric were lauded to their proportionate eleva- 
tions in the skies. As for the department. Well, we had 
established a record. My ambition was realised. We built 
the new hotel by electric power, but the achievement was 
all on account of that centrifugal pump, which was a real 
SUCCESS. W. E. W. 


Variable Speed Motors tor 
Heavy Work. . we. 


OW that the advantages of variable-speed motors for 
М driving heavy machinery and tools are being more 
and more widely recognised, the following notes on 
some powerful continuous-eurrent motors with wide range 
of speed will be of interest. The following particulars 
relate to the motors of Messrs. Siemens Brothers Dynamo 
Works, Limited, who make a speciality of such machines. We 
may mention at the outset that the methods employed by 
this firm for obtaining sparkless commutation aud stability 
at all loads are as follows :— 

All machines of the variable-speed type are fitted with 
commutating poles, and the distortion of the fields is 
reduced by providing a long air gap. Compound wind- 
ings are used in cases in which the range of speed 
exceeds about 3:1, and other special arrangements are 
adapted in very large machines for a wide range of 
speed or high voltages. These expedients for obtaining 
sparkless commutation are materially assisted by the 
large commutators with many segments, with which all 
motors are fitted. 

Оле of the illustrations shows a 15 H.P. motor 
driving a high-speed lathe with 18 іп. centre and all 
gear head. The drive is by means of toothed gear- 
ing, the pinion on the motor shaft being of raw hide. 
The face plate can be run at two speeds for each 
motor speed by means of change gears, which reduce 
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D.P. 


FUSE PORCELAIN 
INTERIOR. 


This porcelain interior has been designed in answer to numerous enquiries for a 
D. P. fuse block wilich will fit into the smaller sizes of the Simplex rectangular junction 
boxes. The base, which is of the best English porcelain, carrying heavy cast brass 
terminals, is provided with stout division pieces to prevent accidental contact with the 
iron of the box. The length of break for wire fuses is 1] in., and the interior is perfectly 
easy to wire and connect up. The cartridge type fuses are the smallest on the market. 
They have brass ferrules at each end, and are held in position by stout copper clips. 
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the motor speed to 1/24 and 1/90 
respectively. 

It will be noticed that the motor 
is fixed on an extension of the lathe 
bed, and is readily accessible for in- 
spection and oiling. The motor 
speed can be regulated from 400 to 
1,400 revs. per. min. by a rheostat 
with 26 steps, so that the face plate 
may be run at 52 different speeds 
ranging from 4:9 to 58 revs. per 
min. The motor is fed with current 
at 500 volts, and develops from 28 
to 35 B. H. P. 

The following table gives the cut- 
ting speeds and the maximum and 
minimum diameters of work at the 
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extreme ranges of the motor speed. 


Motor speed. plate | Diam. of work. | Cutting speed. | 
Revs. per min. | Revs. per min. Ius. Ft. per min. 
— ͤ g : = | ъд LLLA E 
1,440 58 2 31 
Мах. (17440 58 5 16 

; f 410 4°5 26} 1 
Min. ү = 11 203 6 


Speed of face | 


Fig. I. General View of Variable Speed Motor driving Lathe. 


The lathe is in operation at the Stafford Works of the 
Company, and the following two tables contain the results 
of some interesting cutting tests which were carried out at 
the beginning of this year :— 


MILD STEEL. 


Time 


.| Face Feed | Lathe A А 
е plate | Cut, | ber [running ae | E of 
speed. | speed. rev. | idle. t peus run. 
Revs. per min. | In. | In. | Amys. | out. pt per min. Mins. 
700 209 >| 4 o 25 336 1 
600 26 43 12 *10 20—30 485 5 
700 29 11 т *10 30—40 | 56 | 6 
720 30 4 | *10 65 3536 1 
720 30 i à | *10 60 | 56 1 
| 820 33 i li *10 35 61 4 
850 35 $ 4 *10 60 64 2 
850 35 i à *10 60—80 67 Im. 10s 
1,005 39 i à *10 65 62 1 
930 39 3 à *10 63 62 1 
950 39 j 3 10 65 64 1 
| 1,320 54 1 1 | *10 60 75 3 


— — — — ——— — — — 


* Single gear. 


Fig. 2.—Nearer View of Lathe, Motor and Switch Gear. 


CAST IRON. 
Face | ' Feed | Lathe | | ; Time 
Mogor plate | Cut. | per |running Amps. | Cutting of 
speed. speed. rev. idle. cit speed. run. 
Revs. per min. | In. In. | Amps ` Ft.permin. Min. 
1,100 12 1 118 9 12 31:5 1 
ЕТЕ 
1490 | 10 ; 1 112 17 525 i 
1,800 20 П a 12 19 52˙5 l 
1,800 20 1 10 12 20 Tool sniſashed. 
1.800 20 1 эң *12 20 Tool smashed. 
1,800 20 b vs 12 20 Tool sm ashed. 
1,600 | 18 2| A 12 20 47˙0 1 
1.600 18 + 1 12 2] 47:0 l 
1,400 16 l 21 112 18-21] 420 3 
1,420-50 16 1 Ta "12 20-22 42:0 10 
410 | 18 iss m 10 22 38-0 | 6 


* Double gear. t Single gear. 

А 200 н.р. motor for 230 volts and 200 to 450 revs. per 
niin. was supplied in October, 1906, to the order of Messrs. 
John Brown & Co., Ltd. The machine is shunt-wound and 
fitted with coinmutating poles. In a six hours’ run its rise 
in temperature did not exceed 50°F. in the armature and 
30°F. at the commutator and the field coils. The machine 
runs sparkless throughout the whole range of speed, not 
only at normal load, but also on overloads up to 50 per cent. 
Since the first machine began running а second motor has 
been supplied to the firm. 

Interesting on account of its very wide range of speed is 
a 5 H.P. motor which was supplied to Messrs. J. Buckton 
& Co, for Woolwich Arsenal, the 
speed varying from 170 to 1,020 
revs. per min. The supply voltage 
is 500 and the machine is fitted with 
commutating poles. The machine is 
perfectly stable at all speeds, and at 
all loads up to 100 per cent. over- 
load. The machine is designed with 
a very long air-gap and large com- 
mutator, As the machine is to run 
in both directions, the brushes are 
fixed in a neutral position. On test 
the commutation was perfect over 
the whole range of loads and speeds. 
After a six hours’ run the following 
temperature rises were observed :— 


Armature core . ... 2C. 
Commutator 20˙. 
Shunt coils ......... METUO 
Commutation coils ......... 20°С. 


А 100 н.р. 500 volt motor, with 
range from 100 to 600 revs. per min. 
has now been built for the same firm. 
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T | Telephone: 
Manager and London Resident Engineer. 8 RAND, ONDON, W. G. ¢ XE No. 4167 Gerrard. 


i Cimed Cube üliring System, —— 


E merits or demerits of any system of wiring must 

be judged by considerations of the system as a whole 

( and not by distinctive and valuable points in some 
Uo ofitsparts. In applying the term “system " to electric light 
and power wiring it should be noted that until the introduc- 

tion of metal conduits any co-ordinate arrangement of the 

vire ducts and the various fittings which they connected up 

was a practical impossibility. With casing and cover, for 
instance, there can be no interdependence of switch boxes, 

ќе, and the casing proper. It is true that one is led up 

to the other, but the idea of mechanical connection is out 

of the question. With tubes the matter is different. Switch, 
ceiling rose, fuse and distribution boxes can, by the use of 
suttable metal boxes, be made to forman integral part of what 


nay rightly be termed a system for the receptionof insulated 
wirs. Screwed steel conduit systems, with their accessory F!+2.—Sectional View of Complete Ceiling Rose in “ Каков” Box. 


being pushed into suitable sockets. In Ње “ Kalkos" 
system the interior of the conduit from end to end can he 
rendered gas, water and air-tight by the sweating joints 
and the covers of the various boxes. This unbroken 
metallic continuity secures the further advantage of elec- 
trical conductivity without resort to the special measures 
for securing contact. “Kalkos” tubes are therefore 
claimed to ba free from those sweating troubles which, 
when they do arise, cause much damage to the insulation 
of cables and wires. 


Fig. j,—Parts of " Kalkos" From our inspection of * Kalkos" fittings and tubes we 
Wall Box for Switch, Ceiling cannot but speak favourably of the manner in which these 
Rose or Wall Plug. have been designed and worked out in practice. The tubes 


are heavily coated with tin, a fact which contributes largely 
to ease and quickness in the soldering operations upon 
which the efficiency of the system depends. A touch of a 
blow-lamp only is needed once the tubes are in place. rhe 


ипи, hay 
"erased the standard of 


igh level, and when the work ; 
atsactory. f n the work is well 


, forthe enclosing of insulat 


e been common for many years past. They 
wiring installations to a very 
Tinned br done, are eminently 
ned brass tubes have also been employed 
sed wires, but until recently their 


employment } 
* 17 " е oye 
ad not been accompanied by any specitic 


‘mingement of fittings, 


: e“ Ka 005” syst f * "D я : 
being troduced by the Si. tinned tube wiring, which is 
| are aware, the fi / the Sun Electrical Co., is, as far as we 

with a serios * rS attempt at a combination of brass tubes 
and other fitting matically arranged boxes for switches 
dos tubes a 98. We need hardly remark that tinned 


re admir: : 
lernen] « Kult e heal ao for sweating purposes, 


ith the por et and fittings at once dispense 
Cessity for screw thr 8 inc 
XXe3 a | reads or clamping sockets. | 
and, з ы to the tubes by the aid of B blow-pipe, Fig.3.—"Kalkos" Switch Box Рів. R xs 
Y, the tubes are jointed together, the ends for Surface Work. for *Kalkos 


— 
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LEWIS’S CIRCULATING SCIENTIFIC LIBRARY. 


TO LIBRARIANS AND GENERAL READERS.—The Quarterly List of Additions ів sept post free regularly 
to any address on r.quest. It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be had from the Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


ав: Lox»ox^ 130, GOWER STREET and 24, GOWER PLACE, LONDON, W. C. at, so onan. 


Telegi ams: 


boxes ſor switches, ceiling roses and wall plugs are 
exactly similar, one standard pattern answering the pur- 
pose of each of these. Fig. 1 illustrates the parts of 
one of these boxes. It comprises a hase box of tinned 
brass, an adjustment ring and a flush cover and switch 
plate ring. The base is suitably shaped to receive a 
splayed outlet piece, into which the end of the brass conduit 
is pushed. This allows for the easy passage of the wires 
and avoids sharp corners. The interior of the hox is 
screwed from top to bottom for the reception of the adjust- 
ment ring and the flush cover. The ring is one of the 
uovel items of the box. It is a plain brass annulus with 
an internal flange, specially notched to take a special spanner 
for screwing purposes. On the flange the porcelain bases 
of the switch or ceiling rose or the "feet of the wall plug 
adapter rest. Dy 
the inward or out- 
ward movement of 
the ring the depth 
of the space for 
these fittings can 
be varied to allow 
for irregularities of 
wall and plaster 
thickness when 
flush work is being 
done. The adjust- 
ment is very fine, 
| consequently the 
Wireman has a 
means at command 
of placing the fitting 
in the box in just 
the position he re- 
quires it to occupy 
with respect to the 
wall surface. Fig. 2 
shows a ceiling rose 
box in seetion and 
| indicates exaetly 
Fig. 5.—Sectional View of Flush, Pattern how the fitting is 
" Kalkos ” Joint Box. retained in position 

bythe finalscrewing 

up of the flush cover, the centre opening of which bears on 
the coned tip of ceiling rose porcelain. The flush plate 
and locking ring are also shown i In position. The switch is 
held in its hox in a very similar manner, except that a 
coned insulating bush is serewed on to the neck, and against 
this cone the flush ring presses to keep that fitting in place. 
A switch box complete, as made for surface w ork, is shown 
in Fig. 3. Tn this case the flush esver forms also the cover 


to the switch. A wall plug adapter is illustrated in Fig. 4, 
this being a three-legged fitting into which the plug adapter 
ring screws. The legs are of brass and are slightly notched 
about ] in. from the bottom, so that when surface work 
is being done the legs can be shortened to fit ina shallower 
depth of box, the adjustinent being made of the ring already 
referred to. A junction box for flush work is shown in 
Fig. 5. This also is identical with that used for the other 
fittings, except that only the flush cover is used, the adjust- 
ment ring and porcelain being omitted. The box illus- 
trated has a single-way inlet and two-way outlet, the latter 
being in one piece which exactly fits the hole in the side 
of the box. The screw shown is a fixture with the flush 
cover, so that when turned from the outside of the plate it 
moves with the cover. 

We may remark here that all ends of tubes, outlet pieces, 
elbows and tee boxes, &c., are carefully rounded, so as to 
avoid all sharp corners which may damage the insulation 
of wires. An inspection tee box with cover is shown in 
Fig. 6. These are of tinned brass, and have sockets into 


Fig. 6. 
View of “Kalkos”’ 
Inspection Box. 


which the tube ends are pushed and sweated. The cover 
is a hand-tight fit and is sweated up when placed in 
position; it is flanged to fit the interior of the box. A 
useful accessory of ‘the system is a plasterer’s cap, made in 
cast iron and screwed to fit the switch and other boxes when 
the wiring has been done and fittings are in position. Loose 
ends to absorb damp and lower the insulation of the 
system are, by the use of this cap, quite unnecessary, as 
the cap affords ample proteetion for the work previous to 
the finishing touches being applied. The actual working 
of the system, we are informed, is simplicity itself. The 
tubes can be bent cold by hand to any desired angle with- 
out filling. The heavy tinning inside and out renders all 
jointing and fitting work a “matter of a few moments’ 
application of a blow- -lamp, a tool which every wireman 
carries. 
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A. Smith & Stevens. 


If you are looking for the CHEAPEST MACHINE with 
heavy accounts for current and repairs, we cannot supply 
you. But if you require a SOUND MACHINE, saving you 
about £25 a year in current and repairs, our LIFT will suit 
you. The extra outlay will come back in six months. 


| BATTERSEA, LONDON. 


these surfaces and the rollers can te readily distinguished. 
Меке lronclad Switch Gear. рибе тїз» ted 


contacts are designed to be renewable from the front of the 


EVELOPMENTS in industrial switching apparatus switch. The carrier being an integral part of the lid, the 
clearly indicate that the only suitable type of appa- latter cannot be opened until the switch is pulled off. 


ratus 18 that which is effectively 
inn-clal. As long as care is taken to 
eusure the efficient insulation of the con- 
ducting parts, the use of iron for control- 
ling apparatus із a perfectly satisfactory 
prveeding, We have on previous occa- 
sons pointed out that there is а con- 
tantly increasing tendency towards the 
us of metal supports for switch gear, as 
distinguished from slabs of insulating 
material, such as slate and marble. 
Ihe latest addition to the ranks of 
ead switch gear is the Stellite lever 
switch and fuse with quick-break action. 
Ап illustration of this switch mounted 
"t ап iron framework with niotor-start- 
lus switch is given herewith. It will be 
№01 to comprise a rectangular iron box 
lined with insulating material and fitted 
with a hinged lid. To the bottom of the 
ox are fixed two insulating bases for 
the terminals and switch contacts, these 
teing divided by an incombustible divi- 
“on plate. The switch and fuse contacts 
Iber are fitted on suitable Insulating 
e held in а carrier which has 
acne ing thon guide 
уе: : ie outside 
À the lid. These guide rods are coupled 
м rod which passes through a 
e eid at one end to a poiut 
TNR 1199 апе, The slot in the 
2 s ne > Itch its quick-break 
eier tut te hinge allows the switch 
with re nue Iu a horizontal position 
ши ү the е lid. From the illus- 
sll le clearly 1 closed the action 
m озу Шы The handle 
mekanism, by 9 ok h 5 ae 
ч he шы 9 0 d t ie hinged link, 
Шы leaves the istance before the 
1 - the contacts, and when the 
Wa |. D. the coupling he- 
у off. The m the switch flies 
V à cid vll, Me break is obtained 
er motion sliding upon 


Meinel А 

“Surfaces at t! н : 

bo. ` Ne side о \ З 
u the асу of the box. 


— 


ation with the switch off 


| 

| 

| 

үз | 

= | 
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| | | 
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{ 1 п. 
Ironclad Motor-starting Switch with Rheostat. Quick Break О.Р. Switch shown ope 
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When the fuses which are placed between the moving 
contacts require to be renewed they can only be inspected 
with current entirely cut off. The action of the lever 
outside the lid being similar to that of an ordinary knife 
switch, the motions of opening and closing are smoothly 
and easily performed. Double and triple switches are 
manufactured for the control of alternating and direct- 
current circuits up to 600 volts pressure. — 

By the provision of suitable rubber insertion in the edge 
of the box and packing glands the box is made water and 


gas tight. For paper-insulated lead-covered cables sealing 
chambers forming part of the box are furnished. 


e 


Motor Starter Panel complete, with Switch Closed. 


Interest also attaches to a motor starter known аз tlie 
* Autograd," which is made by the Electric & Ordnance 
Accessories Co. (Ltd.). Referring to the illustration, the 
handle A is fitted with a small electromagnet С, which 1s 
excited by the line voltage, and which engages by attrac- 
tion with the lever D, at the armature D, when the handle 
is moved over from left to right. A dashpot, E, effectually 
checks the rapid movement of the lever A for starting up 
the motor, and should an overload occur both when the 
motor is being started or is running, the magnet C is de- 
energised by the action of device F, and the lever B quickly 
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flies back to the off position. In the second illustration 18 
given a view of a starting switch designed for use in damp 
and dusty situations. It is normally fitted with a cast- 


* Autograd’? Motor Starter. 


iron cover, but this has been removed to expose the work- 
ing parts. No volt release of the switeh is ensured by 
the magnet € beiug excited by the line pressure, failure 
of which at once brings out the switch. These starters, 
with the ironclad switches described above, form complete 
units suitable for all kinds of industrial work. : 


AS 


Motor Starter with No-Volt and Overload Releases. 


The Starter Cover, which is water-tight, is shown removed. 
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Transatlantic Wireless Telegraphy. 


ON Thursday of last week it was announced in the prin- 
= daily Journals of this country that a regular press 
i i ix wireless telegraph communication between Clif- 
п, reland) and Port, Morien, Glace Bay (Nova Scotia) 
ic and that the contracts entered into 
staph Со : PR IA by the Marconi Wireless Tele- 
1 m be effectively put into operation from 
M de | ince Thursday last, however, there have 
cae ү: ш recorded, and those messages have, 
AR RD ч en а long time in transmission. This, of 
pany Ки E * incidental to the difficulties which the com- 
ut this кы ш connection with the new service. 
onpany dne | е explanation offered hy the Marconi 
ilie offen 1 as, we understand, issued a statement to 
messages Ly th ME delays in the transmission of these 
and the ace system between N orth America 
on land lines, Bu г. аге attributable entirely to delays 
must continue an s ie пае of things, these delays 
of their окр P e Marconi Company have land lines 
graphically that 3 laps the most interesting message, tele- 
e Daily n as come through 18 one which appeared in 
graph for October 23rd, and which that jourual 


— 


announced was sent from New York at 10 a.m. (American 


time, equal to 3 p.in. London time) and was received in 
London at 5:22 p.m. This message is, we think, the only 
one that has appeared in the regular form of a press message 
as generally understood by the term in journalistic circles. 

ALTHOUGH we do not regard what has been accomplished 
in so serious a light, commercially, as some of our con- 
temporaries, for it is difficult to discover exactly what has 
been accomplished, we desire to heartily congratulate Mr. 
MARCONI on the advance that he has made. Every credit 
is due to him for the indefatigable way in which he extends 
the possibilities of wireless telegraphy. Nevertheless, we 
wish that he would take into his confidence those who can 
claim to pass some judgment upon what he has been doing 
rather than the lay reporter, and that his niethods of dealing 
with the public were less theatrical. We should then hear 
rather less of the operator, “ dressed in mufti and wearing 
a soft hat of grey felt, shrugging his unconcern,” and wait- 
ing for the thrilling moment when he should transmit the 
first transatlantic wireless message, which, of course, happens 
to be the particular message sent by any daily paper that 
comes to hand. Nor should we hear of the transmission 
of 10,000 words without a single word having to be re- 
peated ; and possibly photographs showing “shafts of light 
which experts believe to be the electric rays transmitting 
a wireless message” would not be taken. We have not yet 
seen a photograph of a message on the wing, but the 
following description from the Daily Mail of how the 
message was launched is sufficiently graphic and picturesque 


to warrant reproduction :— 

Here in this little room something was being consummated that was 
more wildly unbelievable than anything, and its only outward sign 
and symbol was a tired-faced operator in a bare room fumbling ata 
telegraph key, an assortment of electrical constructions in the floor 
above, and the eight mammoth football goal posts joined with cats- 
cradles of wires outside. The operator tilts his head in the 
direction of the ceiling, with a fine air of unconcern, and his lips move 
inaudibly for a few seconds. Then his left hand reaches for & stump 
of pencil and he begins to write. Cape Breton heard—and answered ! 

{ In a trice а quill of fire, long and short flames of electricity 
from within, greets the visitor’s eyes! 

Under these circumstances serlous commen 
— 
Electric Power Signalling. | | 

THE first portion of a description which we publish - 
another page of the largest electric power system of rigna 
ling in the world will, we are sure, he perused with con- 
siderable interest. The manner 1n which electrical energy 
is applied to the operation of the points and signals at 


t is ditticult. 


— 
+ a 


—— 


Crewe, and also on a smaller scale at Euston, indicates 
great skill on the part of the inventors of the system, 
the late Mr. F. W. WEBB and Mr. A. M. THOMPSON, and 
a marked appreciation of the value and importance of 
electrie power for this purpose. After a personal inspec- 
tion of the system, which we were privileged to make, 
we cannot speak too highly of the way in which minor 
details have been worked out and accommodated to the 
essential conditions governing signal and point operation. 
It will be noticed from the description that the application 
of the motors and pull magnets to the points and signals 
has been carried out in an extremely simple manner. 
From the railway engineer's point of view, simplicity in, 
and reliability of, details are most important considerations, 
and in the installation which we have described these have 
been kept prominently to the front. Complete inter- 
changeability of parts has been provided for by the elimi- 
nation of unnecessary mechanism. As an example of 
electric working the passenger station at Crewe is probably 
without an equal in the world. It may also be regarded 
as а striking indication of the faith which railway 
companies now repose in electricity for a variety of the 
necessary operations at their large termini and important 
junctions. The Euston installation is in this respect pro- 
bably unique, seeing that modern high-speed gas dynamos 
have been installed in the power house; and not only is 
electrieity used for signalling and point operation, but an 
exceptionally fine installation of arc lighting in the station 
and yards at Euston is being kept in regular service. The 
engineers of the London & North Western Railway are 
certainly to be complimented upon their foresight and 
enterprise in carrying to such a successful issue so im- 
portant a piece of electrical work. 


— — 


Surface Contact Tramways. 

A GREAT deal of interest has been taken recently in the 
subject of surface contact systems, partly because such 
systems are coming more into use and partly because 
several local authorities are keenly opposing the proposal 
of the London County Council to use a surface contact 
system on their extensions along the Mile End-road and 
Bow-road. This opposition has been chiefly on account of 
the additional cost necessary to ensure through-running 
with existing systems. Generally, however, the merits of 
surface contact systems are considered simply on a basis of 
running cost and general safety. With regard to running 
costs the results obtained at Wolverhampton in working 
the Lorain surface contact system are of some interest, and 
elsewhere in the present issue we give an analysis of 
these accounts, from which it will be seen that the costs, 
although they are certainly heavier than those generally 
obtainable on trolley systems, are by по means exces- 
sive. It is, of course, well recognised that during wet 
weather, more particularly if the streets are not clean, the 
leakage of current may be excessive; but in a climate 
such as that which is enjoyed at Wolverhampton the cur- 
rent consumption reckoned over the whole year is not 
unduly high, being 1:64 units (1:8434.) per car-mile. The 
cost of maintaining the electrical equipment of the track, 
however, amounted last year to 0:383d. per car-mile, which 
is certainly high when compared with the usual figure of 
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about 0-14. for the maintenance of overhead equipment. 
As regards the car equipment, the figure of 07764. also 
appears to be rather high; but, nevertheless, the total costs 
are less than those recorded in several towns where the 
overhead system has been adopted, and we do not doubt 
that in times of flood the surface contact system is even 
more satisfactory than the conduit. 


een Oa 


_ Personal.— It is announced that at the meeting of the Senate 
of the University of London on Wednesday the Principal (Sir 
Arthur W. Riicker) intimated his intention to resign in Sep- 
tember next, when he will attain the age of 60. A resolution 
of regret and appreciation was passed. 


Glass Brushes for Commutators. —According to L’Electricien, 
Messrs. Langbein & Co., of Vienna, have recently placed on 
the market brushes made of glass, which are to replace emery 
cloth for cleaning and polishing the commutators of dynamos 
and motors. These brushes are said to clean the commutators 
without scoring the metal, and their use avoids the incon 


veniences and dangers of emery cloth. 


Electric Lighting in the City of London.—In our issue of 
August 2nd we announced that the Streets Committee of the 


Corporation had given permission to the Charing Cross and 


City of London Companies to erect flame arc lamps in certain 


streets to demonstrate the effectiveness of modern arc lamps 
for street lighting. Eleven flame arc lamps fixed by the 
Charing Cross Company in Cannon-street were put in operation 
on Wednesday evening, and we learn that the illumination 
was all that could be desired. The lamps are centrally sus- 
pended at a height of about 30 fl., for it is hoped that by 
this method both a better distribution will be obtained and 
that the obstruction caused by the posts will be avoided. 


Tramway Accident at Bradford.—Col. E. Druitt, the Board 
of Trade Inspector, who enquired into the circumstances of 
this accident, has now completed his report. It will be 


remembered that the car ran away down a hill, and in round- 


ing а curve some way down it turned over. It was afterwards 
found that one of the axles was broken. The inspector con- 
siders that the probable cause of the accident was that, in 
rounding the curve the axle broke, thus rendering the hand 
brake useless, and to a large extent also putting the slipper 
brake out of action. The driver was probably using the hand 
brake when rounding the curve, and the car then began to 
gain speed and was soon out of control, as the slipper brake is 
useless unless applied before a certain speed is reached. The 
axles used on the car were reduced in diameter from 4in. to 
33 in. at the wheel seat, where there is the greatest strain, and 
the inspector considers that the failure of this and similar 
axles is due to this cause. 


The Junior Institution of Engineers.— The annual general 
meeting of this Institution was held at the Westminster 
Palace Hotel on Friday, October 18th. Mr. Lewis H. Rugg; 
A. M. Inst. C. E., the retiring chairman, presided at the com- 
mencement, and was succeeded by Mr. Frank R. Durham, 
A M. Inst. C. E., elected at the meeting. The coungil's annual 
report which was presented recorded a very satisfactory year 
of work. It was stated that the membership was now 967, a8 
compared with 908 a year ago, and the accounts indicated that 
the Institution was in a sound financial condition. It was 
announced that M. Gustave Canet, of Paris, the newly elected 
president, would deliver his inaugural address on Novem- 
ber 18th, taking for his subject “The Latest Improvements 
in English and French Modern Artillery," and that the meet- 
ing for its delivery would be held at the Institution of Civil 
Engineers, Great George-street, Westminster, by kind permis- 
sion of the council. 

Cable Interruptions and Repairs. 

Date of 1 A Date of Repair. 


Grand Canary — Lanzarote. Sep. 18, 190 

Brest — Dakar ...... ОКЕ КУС J aly 22, 1907 = 
Midway Islands— Guam ...... Sep. 22, 1907 Oct. 22, 1907 
Pernambuco— Ceara Oct. 9,1907 ... — 
Pernambuco— Para... ... Oct. 9,1907 ... Oct. 17, 1907 
Guernsey Jersey .. ......... Oct. 19, 1907 — 
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New Singlephase Locomotive.—The Alioth Company of 
Basle are at present constructing an electric locomotive, which 
it is intended to use for a series of trials on the Paris, Lyons 
& Mediterranean Railway. Single-phase current will be sup- 
lied to the overhead line, and will be transformed on the loco- 
motive to 600 volts for use in the motor. The locomotive will 
be capable of exerting from 1,200 Н.Р. to 1,800 H. P. The first 
engine will be tried on the Loetschberg Railway in Switzer- 
land, and, if the results are satisfactory, orders for 20 more 
locomotives of the same type will be placed with the same 
frm. It is intended to use these locomotives on the express 
service between Marseilles and Vintimille, which line will 
shortly be converted to electric traction. 


Wireless Telegraph Notes.—A number of the preliminary 
statements which have appeared in the public journals con- 
cerning the new wireless telegraphic service have been contra- 
dicted, one of these being that the Marconi Company had 
overcome all difficulties in working duplex. 

Mr. Knight, traffic manager of the Marconi Company in 
London, stated last week that the company expected to be 
able to open the service for ordinary messages some time during 
the present week, This statement has also been modified. 

Mr. Entwistle, chief engineer and manager of the Marconi 
station at Clifden, states that 14 newspapers on this side of 
the Atlantic, including journals in London, Paris and Holland, 
have entered into contracts with the Marconi Company for a 
regular service of a stipulated number of words or news 
messages per day. 

Mr. Charles Bright contributed an interesting article on the 
e не telegraphy to the Daily Telegraph of 

r 


Electric Signalling at Birmingham. Among the improve- 
ments which will be introduced at the new Snow Hill Station, 
Birmingham, is the installation of electrical signalling. The 
system adopted is that due to Messrs. Siemens Bros. & Co., and 
it has already been experimentally tried on the Great Western 
Railway near Didcot. In this case there will be 304 levers in 
two cabins, containing locking frames of 224 and 80 levers 
be sili Ordinary direct current at voltages from 110 to 
| may be used, the maximum demand not usually exceeding 
20 amperes per cabin worked by one man, The current 
required for working the ordinary facing points, with rail 
тир up to 100 Ib. per yard, is about 4 amperes at 130 volts, 
Mond e time taken for a complete movement is two or three 
Т ius The current for operating a main-line signal is about 
ud qus and the movement lasts about 14 seconds. The 
«йы у Which the signal rods are worked is then auto- 
^ у cut out by a magnet whose coil takes about 

» ampere, А “route indicator” will also be provided. 
do теке of a contrivance whereby one signal can be made 
ш оа of platforms or sidings, thus reducing the 
IA у signal arms at junctions and stations. The apparatus 

x dnd containing the necessary number of lettered 
tine and ў опе of these boards can be displayed at опе 

: aa then if the signal is in the “line clear ” position. 
бы Indicates the platform or line to which the train is 


jen the Т ction and Oorrugation.—In its issue of Octo- 
subject in со ramway and Railway World deals with this 
pia and d with the experience of the cities of Phila- 
considerably + n In Philadelphia corrugation has been 
of the milz ш by stopping vertical and lateral vibration 
rails weighin n the construction of all new work in that city 
"“lghing 141 lb. to the yard are now used, with a web 


Of Ta in. в d 
1 in. outs "ael prevent lateral vibration. The web is placed 


«lé pressure of th 
in detail the 5 Our contemporary describes 


seems t : ‚ construction adopted, and it 
Wide at "i iae on chairs or anchors, 12 in. deep and 15 in. 
was found in ek clamped to the rail base every 5 ft. It 
ciently to ај] Vadelphia that concrete in setting shrank 
tin. steel shim is f а rail to vibrate, and to allow for this a 
and this ig ШКА t inserted between the rail and the chair, 
own frmly on to th 8 removed, so that the rail may be screwed 
Were found to st е concrete, No tie rods are now used, as they 
retch. Nichols-Voynow zinc joints have been 


Anm 


е gauge line, во as to be more directly under. 


adopted for all new work; in this type melted zinc is poured 
under the head and base of rail so as to fill up all spaces, the 
result being a joint which does not deflect when unsupported 
for a length of 5 ft. or 6ft. An electrical test of conductivity 
after three years gave 7 per cent. better conductivity than the 
rail section, also no bonds are required. Jn the case of Boston 
considerable trouble is being experienced with corrugation. 
The rails are there laid on wooden cross-ties, and the causes of 
the trouble appeared to be: (1) Vibration of the whole track, 
(2) poor support under rail, (3) gauge too narrow or too wide, 
causing horizontal vibration due to the action of the wheels, 
(4) coned wheels running on a flat rail-head, causing a wedg- 
ing effect on eurves. The writer of the article finally considers 
the Philadelphia experience as providing a satisfactory ex- 
planation of corrugation in Boston. 

Electrification of the Prussian State Railways.—The follow- 
ing estimated costs for converting the Prussian State Railways 
to electric traction on the single-phase system have been drawn 
up by Herr Pfoor, and are published in the Elektrische Kraft- 
betricbe und Bahnen. Costs of Erection: The current would be 
transmitted at 50,000 volts to sub-stations placed 25 miles 
apart along the line. It would there be stepped down to the 
trolley voltage (15,000). Each sub-station would have a capa- 
city of 5,000 kw. on double lines, or 3,000 kw. on single lines. 
It is estimated that these stations would cost £5,000,000 for 
the total 12,860 miles of double track and 8,275 miles of 
single track. Line equipment would cost £800 a mile, while 
from £320 to £520 would be expended on the feeders. The 
total cost of the feeding and distributing system would be 
£47,000,000. — Locomotires : Only 64 per cent. of the present 
number of steam locomotives would be required. A 600 H. P. 
electric locomotive weighs 42 tons, while a steam locomotive 
weighs 57 tons unloaded. The cost of the electric locomotives 
may be taken as £26,750,000, as against £33,400,000 for the 
steam locomotives. Power Stations: These would also supply 
power to the surrounding districte, otherwise the load factor 
would only be 20 per cent., and reckoning the cost of the 
station at £17-5 per kilowatt, the interest, &c., would work 
out at 0:24. per unit. But by connecting up private consumers 
it is hoped this may be decreased to 0164. per unit. Fuel 
would cost 0-14. and attendance, &c., 0°054., or a total of 
0:854. per unit. Working Costs: The working expenses by 
steam for the year 1904 amounted to £48,360,000, but it is 
hoped that a great saving would be effected by the adoption 
of electric traction. The decrease in wages is estimated at 
£2,150,000, and in cleaning at £200,000. The upkeep ex- 
penses with electrical working would show a decrease of 
£9,000,000, from which £850,000 must be taken for line 


upkeep. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, October 25th (to-day). 
PHYSICAL SOCIETY. 


Royal College of 


5 р.т. Meeting in the Physics Laboratory, Б 
Science, Imperial Institute-road, South Kensington. A b 
“Оп the Use of Variable Mutual Inductances, by Mr. A 


Campbell, and On Magnetic Oscillators as Radiators in. 
Wireless Telegraphy,” by Dr. J. A. Fleming, F.R.S. 


JUNIOR INSTITUTION OF ENGINEERS. 
Visit to ** The Model Engineer " Exhibition at the Royal 


7 p.m. 
а Westminster. 


Horticultural Hall, Vincent-square, 


SATURDAY, October 26th. 
JUNIOR INSTITUTION OF ENGINEERS. 


2:30 p.m. Visit to the Blackfriars Bridge Widening Works. 


TUESDAY, October 29th. 
FARADAY оп —" UR 

Meeting in the Library of the Institution 0 са 
Engineers, 92, Victoria-street. Papers: Оп the Бе 518 
of Salt Solutions in Liquefied Sulphur Dioxide at Low, 55 
peratures, by Dr. B. D. Steele; '' Note on the Action о 


ini ili i hydride.” by 
4 n Powder on Silica and Boric An y | 
аы E. Weston and H. R. Ellis ; and on * гаеп 
of Metallic Oxides by Means ое С mo n 
F. M. Perkin and Mr. L. Pratt. AIT. . A) | 
exhibit a Series. Parallel Lamp Resistance Useful for Electro- 
chemical Work. 
AY, November ist. ree 
ne INSTITUTION OF en ee о " ereti 
P Ea Efficiency of the Gas Engine" 


and Mechanical n the 
ljourned Discussion. 


8 p.m. 


§ p.m. 
cated Power | 
by Prof. В. Hopkinson (Ac 
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ELECTRIC CRANES.* 


BY H. H. BROUGHTON. 
(Continued from page 823, Vol. LLX.) 


Summary.—In this article the author deals first with 
the general arrangement and speed of electric cranes, 
and then passes on to a consideration of the electrical 
equipment in detail. The series-wound continuous- 
current motor is naturally preferred, though the single- 
phase commutator type is now available for single-phase 
working. Three-phase motors are unsuitable for crane 
working. 


Arrangement and Speeds of Cranes.—The 
class of work to be handled largely intluences . 
the arrangement and speeds of a travelling 
стапе. Light machine shops and erecting shops 
require delicately controlled high-speed cranes, 
travelling trolleys or hoists, whilst for heavy 
work an auxiliary hoist is required indepen- 
dent of the main hoist. Inthe heaviest cranes 
it is an advantage to have a change-speed 
gear on the main hoisting motion to deal with 
loads too heavy for the auxiliary hoist, which 
cannot be handled with sufficient despatch by 
the main hook. Ladle cranes, used in foundries 
and steel works, are often provided with two 
bogies allowing of no less than four distinct 
loads being economically handled. As exam- 
ples of this class, a 100 ton crane anda 75 ton 
crane may be given. 

The 100 ton crane, by Messrs. Broadhent & 
Sons, recently installed at the Ebbw Vale Co.’s 
"Works, has the following constants :—Hoisting 
100 tons at 5°5 ft. per minute, 30 tons at 16°9 ft. 
per minute, 10 tons at 40 ft. per minute, and 
2 tons at 40 ft. per minute. The main bogie 
traversing at 50 ft. per minute, and the auxili- 
ary bogie 50 ft. per minute. The crane travel- 
ling at 150 ft. per minute. 

'The 75 ton crane, designed for similar service, 
is arranged to hoist 75 tons at 15 ft. per 


minute, with an auxiliary bogie to hoist 20 


tons at 32 fl. per minute. The traversing 
speed of the main bogie is 50 ft. per minute, 
and the auxiliary bogie is arranged for travers- 
ing at 100 ft. per minute. There are two 
economical speeds, namely 100 ft. per minute 
and 200 ft. per minute, for the crane 
travel. 
Many of the leading makers have prepared 
designs for ranges of standard overhead travel- 
ling cranes for loads varying from 3 tons to 75 
tons, and spans varying from 20 ft. to 90 ft. 
In their own interests it is desirable that con- 
sulting engineers should arrange to use standard 
spans and speeds as far as possible. 
There is considerable difference of opinion on 
the question of speeds, and the choice depends 
upon the height of lift, the span, the length of 
the track, and the class of work. The ideal 
condition is rapid acceleration, uniform motion 
at a high speed, and quick slowing down. 
Table УШ. may be taken to represent ave- 
rage practice of English, German and Ameri- 
can makers. During the last few years 
many important steel and iron works in 
the country have been remodelled, and 
Table IX., giving speeds and capacities of a 


* Copyright. All rights of reproduction are reserved. 


Speed with full load in 


Lifting feet per minute. 


capacity 
in tons. Hoist- | Travers- Travel- 
ing. ing. ling. 
100 35 47 97 
75 4 49 110 
60 6 58 | 10 
50 8 66 150 
40 8 68 150 
30 9 7 170 
25 10 | 77 170 
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Lifting 
capacity 
in tons. 


Table VIII. Average Speeds of Electric Overhead Travelling Cranes. 


Speed with full load in 
feet per minute. 


Hoist- | Travers- | Travel- 
ing. ing. ling. 
10 81 170 
10 82 192 
12 90 210 
14 95 223 
18 98 232 
25 102 249 


Table IX.— Speeds of Recently Constructed Steel Works Cranes. 


i —T—T — — 8 


Speed with fall load in 


Lifting feet per minute. 

“ity. те eae Remarks 

cit sati marks. 
in | Hoisting `  Travers-, Travel- 

tons. Main. Aux. S ling. 

100 | 55. 169. 50 150 Auxiliary hoist, 30 tons; auxiliary bogie, 
| hoisting 10tons at 40 ft. per min.; 2 tons at 
| | | 40%. per min. ; traversing at 50 ft. per min. 

75 15 32 50 200.100 Auxiliary bogie, hoisting 20 tons at 32 ft. 
| | | per min.; traversing 100 ft. per min. 
70 8 20 | 80 150 Auxiliary hoist, 10 tons. 
50 6 60 50 120 Auxiliary hoist, 5 tons. 
40 ; 20 30 80 250 Auxiliary bogie, hoisting 10 tons at 30 ft. 
| | | | per min.; traversing 80 ft. per min. 
30 , 8 30 , 60 120 Auxiliary hoist, 5 tons. 
25 , 8 70 100 200 | Auxiliary hoist, 6 tons. 
20 | 30 80 | 120 300 Auxiliary hoist, 7:5 tons. 
10 | 30 | .. 120 300 | i 
5 45 .. 150 500 ee 
а —————— 
Table X.—On the Application of the Unit System. 
| | Speed with full load and н.р. of motors. 
Lifting 8 Height 
© 9 capa- "d | of lift Main hoist. | Aux. hoist. Traversing. | Travelling 
9g. city in in ————— | —— ————— -7 = 
45 роц feet. | feet. Ft. per Ft. per Ft. pe | | Ft. per 
| cake min. В.Р. min. H.P,' min. H.P.! min. 

6 50 & 10 90 | 50 36 8 36 40 9 80 36 160 

4 30 & 10 80 55 36 8 36 40 9 | 80 36 176 

4 50 K 107 35 36 8 36 40 9 80 36 180 

з 20 &K 5 40 24 36 20 18 40 9 150 18 | 300 

2 2&5 | 37 26 36 20 18 40 9. 150 18 305 

7 10 37 16 36 40 o Т 4 150 | 9 300 

1 10 40 | 24 36 40 4| 150 , 9| 290 

2 10 23 17 36 40 4 150 , 9, 35 

5 5 23 — 17 18 40 4 150 9 375 

Table XI.— Speeds, £c., of Jib Cranes. 
‚ Speed with full loads and H. P. of motors. 
to's 2 А peme - = — 
388 5 2 nogi 9t Lifting. | Slewing. | Derricking. Tra- 
a 8.5 N = in feet. R à | Do vel- 
- m = А | . 2 “ 2 : 
Е: Ft. рег min. ДЕ Ft. per min. x Ft. per min. ling. 
l0 40 108 at max. rad. 40 10 tons at 50 6 250 with 25 From 40 max. Hand. 
! centre of nm 5 „ 100  jibatmax.| radius to 24" 
| head pulley’ 2:5 „ 200 | radius min. radius. | 
| above quay | | 
level 52 tt. | | | 
7 45 90 40 7 tons at 40 12 300 with jib 20 From 45, max. Hand. 
| | 135 „ 80 at max. rad. rad. to 20! min. 
5 45 90 at max. rad. 40 5 tons at 75 4: 300 with 20 From 46! max. Hand. 
i | centre of jib- ; | 2:5 „ 150 | jib at max. rad. to 20 
| | head pulley radius. min. rad. in 
| 59ft.6in.above | | 1:25 min. 
| rail level. | | 
4 45 70 40 4tonsat 90 8 400 with 20 From 45' max. Hand. 
2 „ 180! | jib at тах. | | rad. to 20! 
8 | | radius. min. radius. 
3 45 90 40 3 tons at 125 8 400 with jib! 8| From 45 max. Hand. 
| | at max. rad. | rad. to 20 
| 11 , 250 One rev. in | min. rad. іп 
30 secs, | 50 seconds. 
11 40 35 13 tons at 240 6 400 Fixed radius. Hand 
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few steel works cranes made by Messrs. Broadbent & Sons, 

should be of value to engineers about to extend their 
ipment. 

Mie Gaselliós speeds of cranes, with one attendant on 

the floor, will be limited by the rate at which the attendant 


The characteristics of a series-wound motor are given'in 
Fig. 1. Such motors have a powerful starting torque, high 
efficiency under varying loads and speeds, and can carry 
heavy overloads without risk. The speed, moreover, can 
be regulated economically, and in a great measure adapts 


an walk, and 350 ft. per minute may be regarded as the | itself to the load, so that the crane deals with the empty 


maximum speed. For busy cranes, handling light loads 
on a long track, travelling speeds up to 1,000 ft. per minute 
are adopted, and two slingers are necessary. 


In order to reduce the stock of spares to a minimum, | travelling, derricking, &с. 
the user should insist on the speeds being such as to call circumstance that 


hook or with light loads much more quickly than with 
heavy loads, and the power absorbed by the motors is 
practically proportional to the useful work done in lifting, 
In order to provide for the 
during normal working underload 


for a small number of different sizes of motors on all occurs more frequently than full load, the motors are 
cranes, As an example may be quoted a 40 ton crane | usually designed to have maximum efficiency at between 
with an auxiliary hoist of 10 tons. Hoisting 40 tons at half and three-quarter load. Table XII. and the curves 
95 ft. per minute requires a 35 B. H. P. motor; hoisting 10 given in Fig. 2, relating to a motor of 40 B. H. P. by Messrs. 
tons at 38 ft. per minute requires a 35 B.H.P. motor; travel- | The Allgemeine Elektricitäts Gesellschaft, Berlin, emphasise 


ling at the rate of 250 ft. per minute requires a 35 B.H.P. 
motor, and cross-traversing at 75 ft. per minute requires 
а 7 B. l. f. motor. 

Table X. has been prepared for an equipment of 34 
cranes, and is offered as further evidence to show that the 
idea is perfectly feasible for cranes of widely varying 


this point. These motors have been used on the 134 cranes 
installed on the Kuhwiirder Quay, Hamburg Harbour, 
which equipment is perhaps the largest and most complete 
of its kind in existence. 


Table XII.—Characteristics of A. E. G. 40 B. H. P. Crane Motor. 


pano epeodi and capacities, T BEP coss 10 15] 20 25 30 35 40| 45| 50 
From an inspection of the Table it will be seen ina R. P. M.. ...... | 550 | 417 | 355 | 320 290 | 275 258 555 292 
only four sizes of motors are required. Efficiency ... % 844 870 877 87˙3 | 86°6 859 844 |826 | 81. 
d ге required, Ihres Bets cob totum оа (189-995 410 573 1669 814 |066 1132 


spares for the large motors, and two sets for the small 
motors would be amply sufficient. 
It is perhaps a little too early to attempt to draw up a 


| | NE NS 
Heavy cranes may be advantageously supplied with two 


table of standard speeds for jib cranes suitable for dock | series-wound motors for the lifting and travelling motions, 


and harbour work, yet, on examination, we 


find a remarkably close agreement between 1.000 ы 
: w] m II-III Т Т КП $i 
а = of dock cranes by leading English „TT vi з 
А чч manufacturers, a ТМ ehee TT TT | tT 3 
e figures in Table XI. have been taken ELCL ьо, # 
from а few of the many cranes recently made #Г 1 | Г ТАГ Ct * 
n Messrs. Stothert & Pitt for important x y ҸЕ СЦ оҳ È 
| „ fairly represent the most up- to- L--- Ns > 122222127225 è 
| ale practice. OM. i cu > 2,400 
The speeds of the gantry cranes made by 8 | 8 E а ANTA 2,200 
Messrs, The Brown Hoisting Co. are con- $ 500 8 10 ELEC HNH — И 2,000 
siderably greater than anything attempted s & o LI a at ttt TS — a NP TTT 270 
up to the present by English makers. йа efit ШШЕ Se Hee 
е speeds of cranes of 5 to 10 tons f tt tt ttt ee ios 
. ud of 200 to 250 ft. spans, are 80 m . — —ͤ—ö 2 1,000 
ЧОМЕ Аа Ш Р 800 
pre n runway, with full load, | : U * 600 
' t. per minute. : С a 29 
Trolley along Е 'd ith xii : EEL w 900 
0 g girders, with full load, 1 = Enea Е 
900 to 1,200 ft. per minute. se d F 0 
Hoisting full load, 100 to 300 ft. per 1 2 3 4 6 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 92 23 24 % 
minute, Amperes. 
Го. 1. 


Electrical Equipment. — Tho electrical equip- 
ment can best be considered by dividing 10 


bar sections — or with a single motor having a double-wound armature’ 
l. Motors. and two commutators. The former is the better arrange- 

2. Brakes, ment, for it is well-nigh impossible to equalise the currents 

3. Controllers. in the two halves of the double-wound armature. 190 

is 


4. Collectors, Switchgear and Wiring. 


| motors may be run either in series or in parallel. 


„ Мотора —у ivi i r 3 chanical change-speed gear with 
viz., 9 7 Motors may be divided into two groups, . зу е ro 5 12 : Là et 
ere are , current and alternating current. a 2 to 1 ratio, and effec g qu 
us i are four kinds of continuous-current motors that & smoother start with a reduced current is A pida 
nn used for driving cranes, viz., (a) series-wound motors, dimensions of controllers and 5 а 1 
0 at Wound motors, (с) compound-wound motors, smaller rheostatic loss than is possi e wit | : duis 
darin ound motors with compound winding for All motors should, in the main, be of the slow. p 
h these have a much greater starting torque , Y 


Of А type; | they 

app um E. "eries-wound motor has by far the largest | will more quickly acquire the Е r ; 1 id 

limi 0 Crane work, the use of the other types being | conditions; they may he broug it ide ron ds 

the load SEMI cases, such as single-motor cranes, where time than the high-speed ae e оа 

motors arr ay at times become very light. Shunt-wound "small fly-wheel effect, an rur лы ** 

but, all cin el for regenerative control have been used, , diameter can be used without in e о 
| amount of gearing. Bearing in пип 


in i 
58 considered, the method has no advantages. 
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speed reduction, the higher price of a slow-speed motor 
equipment is partly compensated for. | 

Crane motors should be of the protected or semi-enclosed 
type, except for dirty situations and outdoor work; where 
the motors are exposed to the weather, dust-proof and 
totally-enclosed motors should be used. Such machines, 
for а given temperature rise, have an output of from one- 
half to two-thirds the output of the semi-enclosed or pro- 
tected type. 


Single-Phase Commutator Motors. Good single-phase 
commutator motors may be designed suitable for low- 
frequency circuits, which have the same characteristics as 
the continuous-current series-wound motor. The idea dates 
hack 20 years, but it was left to Mr. В. G. Lamme to pro- 
duce the first successful motor about six years ago. 

The single-phase crane motor has heen used by the 
Allgemeine Elektricitiits-Gesellschaft in а number of 
electric crane equipments. In external appearance the 
construction of this motor closely resembles that of a 
continuous-current motor, and, in fact, such motors may be 
run efficiently as continuous-current motors. Without 
entering into а lengthy description of constructional details, 
it will, for the present, be sufficient to state that in motors 
of this kind the magnetic circuit must be laminated 
throughout, and special precautions taken in order to 
ensure sparkless commutation. 

We are in a position to publish some interesting details 
of the single-phase alternating-current equipment installed 
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at the Cologue-Deutz Docks by the Allgemeine Elektri- 
citiits-Gesellschaft, Berlin. Two electric cranes have been 
in use since April, 1905, and are designed for a maximum 
load of 4 tons each. The chief particulars are :— 


Radius 39 ft. 4 in. 

Height of jib-head pulleys above rails 48 ft. 

Gauge of travelling rails .................. 28 ft. 4 in. 

Free-space under superstructure. | Height 15 ft. 9 in. 
(allowing for two railway carriages) / Width 26 ft. 2 in. 


**95900692«24949^22«09200690022*56089«^900822498 


Total lift ee f 69 ft. 10 in. 

Lifting вреед................................. N 
; \ per minute. 

Slewing speed. 390 ft. per minute. 

Travelling speed ........................... 48 ft. 9 in. per minute. 


The motors are of the Winter-Eichberg type. Each 
crane is fitted with a lifting motor developing 40 H.r. at 
500 revs. per miu. and travelling and slewing motors, 
each of 10 н.р. at 700 revs. per min. The working pressure 
is 500 volts at a frequency of 20 cycles per second. The 
controller equipment is combined with a special trans- 
former which is connected up to tlie. single-phase 2,100 
volt network. 

The 40 н.р. motor has a 10 pole, single-phase stator. 
The armature is similar to that of a continuous-current 
motor. Eight sets of brushes form four short-circuit con- 
nections, and two additional brushes conduct the exciting 
current to the armature. This motor develops a torque of 
365 Ib.-ft., ie., more than twice the normal torque, without 


harmful sparking, and can develop still higher torques like- 
wise. The apparent energy required when starting is. 
0:082 k. v. a. for each pound-foot of torque, and, when running 
at 500 revs. per min., 0:105 k. v. a. per pound-foot of torque. 
The travelling and slewing motors are exactly alike, 
being 6 pole, 10 н.р. machines. The motor field has a 
single-phase winding, and the armature is of the continuous- 
current type with commutator. A torque up to 2:5 times 
the normal torque, Ze, 253 lb.-ft., is developed without 
harmful sparking. The apparent energy required when 
starting is 0:098 k. v.a. per pound-foot of torque, and when 
running at 700 revs. per min., 0°153 k.v.a. per pound-foot. 
Induction Motors.—Typical performance curves of a. 
three-phase alternating-current induction motor, showing 
the speed, torque, current, power factor, efficiency and 
horse-power developed with the rotor short-circuited are 
given in Fig. 3. Such motors have a wide application in 
practice, and for driving machines running at constant 
speeds and loads their performance is excellent. For 
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Amperes per phase. — H.P.— Fer cent. eficiency.— Power factor. 
© 


50 100 150 200 250 300 400 450 
Lbs. torque at 1ft. radius. 
Fro. 3. 


driving cranes they are entirely unsuitable, and should not 
be used, if local and other conditions permit of another 
system, for the following reasons:—From Fig. 3 it will be 
seen that although the power-factor is 0°94 at full load, 
ir is very low when the motor is running with light loads, 
and this, besides disturbing the pressure regulation of the 
system, seriously affects the “all-day” efficiency of the plant. 
Furthermore, the variation of speed between no-load and 
full-load is only about 77. To regulate the speed it is 
necessary to insert resistance into the rotor windings, and, 
as the energy input for a given torque is independent of 
the speed, it follows that the speed can only be controlled 
in this way at the expense of efficiency. The iron parts 
must be of liberal dimensions in order to carry the large 
magnetic flux required to produce the necessary starting 
torque, which means that such motors are relatively heavy 
for a given output. 
. А really satisfactory induction motor must essentially 
run at high speed even ou a low-frequency circuit; accord- 
ing to Mr. Н.М. Hobart,* a low-speed, high-frequency induc- 
tion motor is inevitably poor unless of a disproportionately 
expensive design, and often even in spite of being thus 
disproportionately expensive. For crane work, as already 
stated, it is desirable to use motors of the slow-speed type. 
The maximum torque which an induction motor can 
exert, before pulling up. is a fixed multiple of the full-load 
* Electric Motors,” p. 234. 
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torque. The ratio, maximum torque: full-load torque, in 
ordinary commercial motors, varies between 1'5 and 2-5. 

The heavy shocks to which crane motors are unavoid- 
ably subjected have the effect of causing considerable wear 
on the sleeves of the bearings, and the induction motor 
is eminently unsuited to withstand this, on account of the 
excvedingly small amount of clearance between the rotor 
and stator. Such small clearances are necessary in this type 
of motor, in order to obtain a good power factor, starting 
torque and overload capacity. | | 

Notwithstanding these several disadvantages, induction 
motors have been largely used for crane work, and improve- 
ments in the design, eliminating these disadvantages, will 
jead ultimately to a wider application. 


(To be continued.) 


WOLYERHAMPTON CORPORATION TRAMWAYS 
ACCOUNTS. 


We have received the report of the Tramways Committee to 
the Council of the Borough of Wolverhampton, and the results 
of the year’s working set forth, in it may be considered quite 
satisfactory. Any details of the cost of operating and main- 
taining the cars in this town are of exceptional interest, for, as 
is well known, it is the only place in the United Kingdom 
where the Lorain system of electric traction is used. The 
undertaking still feels the bad results of the first few years of 
working, but it is satisfactory to note that the corner seems to 
have been turned—it is to be hoped, permanently. 

The actual net profit is 29,486. 15s. 1d., to which should be 
added the sum of £113. 9s., being the amount of income-tax 
over-debited in previous accounts, making a total profit of 
£2,550. 48. 1d. Out of this amount there has been paid 
£237. 88. 3d., being the costs incidental to the purchase of the 
Dudley. road track, and £121. 178. 4d., being extra expenditure 
incurred in fitting eleven tramcars with Lorain skate equip- 
ments for the Wolverhampton and District Electric Tramways 


(Ltd), to complete intercommunication between Dudley and 


Wolverhampton This leaves a balance. for disposal of 
2190. 18s. 6d., which has been applied in reduction of the 
outstanding deficit of £3,482. 8s. 11d. This deficit is now 
21,291. 10s. 5d. | 
We give below an abstract of the expenditure under the 


Various headings, together with th ms 
1906-7 and 19 95 5 r wi e cost per car-mile for 


Per car-mile. 


© £ s, d. 1906-7. 1905-6. 
! energy ............ 7,417 2 11 . 18434... 1:991d. 
WM 8,300 6 0 .. 20614... 2-067d. 
b ede 191 8 8 .. 00 48d. .. 0°0584. 
Tickets he 8 46 341 17 6 .. 0°0854... 0:072d. 
Coal light oe eeececs 132 14 10 ee 0:033d * 0:047d. 
pap light and vater. . . 379 9 10 .. 0-094d. .. 0-125d. 
[i PER 248 4 8 .. (-062d. .. 0-064d. 
neen 01 беђа.............. 323 14 7 .. 0-0804. .. 0-088d. 
ee ааыл 96 1 8 . . 002 4d. .. 00 22d. 
Total Operating Costs £17,431 0 8 43300. 4 534d. 
General charges — — — 
dane ement and clerical staff. £88217 0 .. 0219d. .. 0°1984. 
J 109 10 3 .. 00 27d. .. 0-098d. 
— В ........., 1177 19 2 .. 02934... 03174. 
Printing and stationare 733 1 11 .. 0182d. .. 01754. 
Compensation gener. 96 18 4 .. 00944, .. 0-021d, 
Pensation claims `... 36 0 6 .. 00094, .. 0-024d. 
management of loans 
n 148 19 10 .. 0037d. .. 0:037d, 
e 128 0 5 .. 00324. .. 003 1d. 
Total Е аан 
General charges £3,313 2 5 08234. 08264. 
Tmanent | 
Feeders and conduit —— £625 11 5 .. 0:155d. .. 0 180d. 
Rolling stoc MAE 8 LEE EP 28 0 9 je 0:007d. es 0.0124. 
Buildings g 1,539 18 4 .. 0383d. .. 0:313d. 
C 81 5 3.. 00 20d. .. 001 4d. 
* ; 101 7 4.. 0025d. .. 0°0304. 
otal Re 
иш, and Маш — 22376 3 1 0590d. 05494 
E (a= = 


— 


Lorain Equipment. 


Track equipment ............ £542 6 8 .. O'185d. .. 0°102d. 
Car equipment .............. 874 9 1.. 0:217d. .. 0°120d, 
Total Lorain Equipment.... £1,416 15 9 0:352d. 0:222d. 
Renewals. 
Permanent way............ £2,721 3 4 . 061764... 0°687d. 
Rolling stock ............. .. . 1,681 7 0 .. 0°393d. .. 0°418d. 
Track equipment ............ 998 0 8 . . 02484, .. 0°250d. 
Total Renewals .......... 25,300 11 0 1:817d. 1°355d. 
TOTAL EXPENSES (er. capital £29,837 12 11 74124. 74864. 
_ charges) 
Capital Charges, &c. 
Interest .................... £7,742 8 9 .. 1:923d. .. 1:8924. 
Sinking fund ................ 4,129 11 5 .. 10264... 0-970d. 
Total Capital Charges...... £11,872 0 2 2-949d. 2:862d. 
TOTAL EXPENSES (inc. capital £41,709 13 1 108614. 108484. 
charges) 
INCOME (from all sources) .... 444271411 110374. 10:6494. 
BALANCE .................. 22,718 110 06764. 03014. 


. From this balance must be deducted a sum of £281. 6s. 9d., 
being the loss on the motor omnibus account, and the remainder, 
viz., £2,486. 15s. 1d., is allocated as mentioned above. 

The capital account is as follows :— 


CAPITAL ACCOUNT. 


Cost of purchase of tramways from £ sd Per cent, 

Wolverhampton Tramway Co. and | 
ВА CO: океана ненка еа 30,090 12 0 12:6 
Permanent way ............ anaes 115,982 19 9 .... 471 
. Electrical equipment .............. 18,697 0 7 .... T6 
Lorain equipment 85,969 11 7 14:5 
Stubbs-lane improvement .......... 677 7 10 0:2 
Car depot and waiting rooms. ....... 15,974 5 2 6:5 
ff Tem . 27,692 9 8 .. 11°8 
Preliminary expenses ............. > 507 1 5 0:2 

Total Capital Expenditure....... . £245,591 8 0 100-00 
— 


The passengers carried increased from 8, 844, 424 to 9,276,023 
and the car-miles run from 950,338 to 966,133. Passenger 
receipts increased from £41,252 to £42,994 and receipts per 
car-mile from 10°418d. to 10°608d. 


Кинини TI EE ИЕ E 


Effect of Sea Water on Pipes on Board Ship.—M. Lussac 
gives an account in Г’ Electricien of the effects of stray currents 
on the condenser pipes on board ship. The pipes referred to are 
of copper and are connected together by galvanised elbows and 
bronze collars, and are supported on hangers fixed to the bulk- 
heads. It has been noticed that the most corroded parts are 
those where the metal has been worked, and in these places the 
metal is deeply pitted. The stray current seems to increase 
with the circulation of the water. This effect cannot be explained 
by the acidity of the lubricating oil, as pipes into which the 
oil never penetrates are affected in the same way. As thé 
usual voltage on board ship is 80 volts, while the insulation is 
about 16,000 ohms, it may be supposed that there are stray 
currents whose total intensity is 0°005 ampere flowing in the 
hull of the ship. As the hull is made up of rivete plates 
whose joints are oxidised, it is not very conducting, 0 
stray currents generally flow through the copper pipes w 15 
are connected to it. When the current comes to a more ог Ted 
insulating joint it passes into the liquid and а ст vo 585 
meter is thus formed. One pipe forms the anode an vi eaten 
away, while the same effect will be noticed on the other pipe 
if the current is reversed. A current of 0:001 ampere wit, 
continually flowing in the same direction, eat pe 5 pm 
of the metal occupying a volume of about, 0-6 cubic 5 du 
effect is best prevented by bonding the ome 3 
providing a low. resistance circuit through which the са 

s. It has been found that this action is not contin 
5 i but that it also appears on fresh- 
pipes carrying sea water, but „ 
water systems and increases with a rise in g 
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LARGE GERMAN GAS ENGINES. 


CONTINENTAL TOUR OF THE KEY ENGINEERING со. 
(Concluded from page 10.) 


In response to a request for data as to the running costs of 
these large gas engines, we have been handed an abstract of a 
Paper read ty the gas engine manager of the Differdinger Iron 
аа Steel Works before the German Eisen and Stahlwerke- 
Verband. It was stated that prior to installing gas engines 
the consumption of fuel for an output of 21,400 tons of iron 

r month, of which from 70 to 80 per cent. was converted 
into ateel and rolled, amounted to 5,300 tons per month, which, 
at 188. per ton, equals £4,800, or 4-48s, per ton of iron. Since 

engines have been installed the coal consumption has been 
reduced to 500 tons per month, costing £450, and the output 
has been increased to 30,000 tons per month, giving a cost of 
fuel of 0-38. per ton of iron and showing a saving of 4s. 2d. per 
ton, equals .£6,250 per month, or £75,000 per annum. 

It is interesting to see what relation the saving referred to 
above bears to the capital cost of the gas engine plant. The 
size of the plant can be roughly determined from the known 
output of iron—viz., 33,000 tons per month, or 41 tons per 
hour. A ton of pig iron usually yields from 150,000 to 
180,000 cubic ft. (say 160,000 cubic ft.) ; the total gas avail- 
able would, therefore, be 6,560,000 cubic ft. per hour. Of this 
total about 2,500,000 ft. would be required for heating the 
air blast, &c., and about 800,000 ft. would be required for 
driving the gas-blowing engines for the blast furnaces, leaving 
3,260,000 ft. available for generating power for rolling mills 
and other purposes. This quantity of gas would develop in 
modern gas engines 5 32,000 B. H. P.-hours. 

The estimated capital cost of engines and generators for the 
above output, complete with cleaning plant, uildings, switch 
gear, &c., is roughly £400,000. The estimated cost of the 
blowing engines erected, complete with foundations, gas and 
exhaust pipes, cleaning plant, buildings, &c., is £81,620. Total 
£481,620. | 

A saving of £75,000 a year would, therefore, amount to 
15-65 per cent. on the new capital. No allowance has been 
made for the 40 per cent. increase in output of iron, which is 
presumably due to the new plant. | 

We had also asked for comparative data on the use of large 


gas engines and steam turbines, and we have received from 
r. Leonard Andrews some estimated figures, by which he 
endeavours to show the difference in capital and operating 
costs of these particular plants. He takes three distinct cases, 
in each of which large gas engines might be utilised in pre- 
ference to steam turbines. These are as follows :— | 

I. Utilisation of waste blast furnace gases for driving 
machinery in iron and steel works: | 

II. Electric power generation for public supply purposes by 
surplus waste gases from blast furnaces. dE 

III. Electric power generation for public supply by recovery 
plant producers. 

Taking the first case, Mr. Andrews produces statistics 
relating to the gases available from blast furnaces. | 

The output of pig iron in England for 1906 was 1,149,388 
tons. Under average conditions the waste gases from the 
5 of this quantity of iron would be capable of pro- 

ucing in modern gas engines over 2,000,000 B. H. P. continu- 
ously. About 50 per cent. of these gases would, however, be 
utilised in driving blowing engines, heating the air blast, &c., 
thus leaving about 1,000,000 B.H.P. available for other purposes. 
Where finished steel is made as well as pig iron, the whole of 
the surplus power could be utilised for driving rolling mills 
and for other purposes. Steel works are at present using 
large quantities of coal which could be almost entirely saved, 
as in the case of the Differdinger Iron and Steel Works already 
referred to. 

In Germany the majority of iron masters have realised the 
enormous saving to be effected, and have installed their own 
power planta. British iron masters, on the contrary, have, 
with few exceptions, given the subject but little attention. 

Consideration is next given to II., which is taken to include 
cases where pig iron only is manufactured, and where the 
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surplus gases might be purchased at а very 
independent electric power supply company, 


low rate by an 
converted into 


electric power by gas-driven generators and transmitted and 


sold to other works in the neighbourhood. In this instance it 


may be noted that the problem of 
upon, though 
For an independent supply company to 
some method of storage, or failing this, 
regular gas supply, would have to be undertaken. 

The generation of electric power by 
power producer gas presents problems which are 
great interest 
the consideration of which a 
capital and running cost of a 
engine plant are put forward by Mr. Andrews. 
cost in each case is calculated upon the assumption 
normal output of the plant would be 10,000 B. H. P., 
20 per cent. 
addition to 


few 


the overload capacity of the generators. 
Tabla I.— Capital Outlay. 


team 
turbine. 
Engine and generators... . . . treet tin £49,800 
Boilers with foundations. flues, and boiler house, 
feed pumps, coal handling plant and all pipe 
"AMNEM" 41,740 
By-product recovery, producers and gas cleaning 
plant with all pipe work . . .. .. en — 
Engine room building, cranes and engine founda- 
tions i АКК T 9,085 . 
Switchgear and wiring for ditto............« . . 2,550 . 
£103,175 
Allowance for contingencies 5 per cent. . . 5, 
£108,333 
Capital cost per brake-horse-power installed, in- 
cluding 20 per cent. spare plant. se £910. 


Table II.—Running Cost on a 90 per 
Horse-power hours per annum, 86,400,000 
Fuel, 72,000 tons at 106. U .. . . . . . . . . . 1. £36,000 


Fuel, stores and repairs for producers, less by 
gale of by - produets . . . . . n — ... £11,250 
Labour... . . . . . . · tnnt 3,588 .. 4, 500 
Repair of turbine plant, including boilers ........- 4,700 — 
Repairs of gas engine plant (exclusive of producer 
plant) . . MD — 5,600 
ой, waste and stores (exclusive of producer 
stores) . n" 7 1.800 
Interest and depreciation, 10 per cent. ........ ... 10,833 14,416 
| Total cos. sereo £55,841 £35,566 
Total cost per brake-horse- power hour. . . 015d. 0-0987d. 


gas storage is not touched 
it has a most important relation to the subject. 
guarantee a service, 
some aseurance of a 


gas engines running on 
certainly of 
to electrical engineers. This brings us to III., in 
figures showing the relative 
10,000 H. P. steam turbine and gas 
The capital 


that the 
and that 


of spare plant, would be provided in each case, io 


Gas 


E 


. $1,650 


. 20,000 
2,550, 


£137,500 


, 


£144,165 
.. £12 00: 


cent. Load Factor. 


The above figures show that for a 10,000 н.р. plant, running 


on а 90 per cent. 
steam turbines is more 
modern gas engines 

Unfortunately, a 90 per cent. load 
lot of а public supply undertaking, 
to consider the problem of supplying power at as 
factor ав 15 per cent. It will be interesting, 


factor does not 


load factor, the cost of generating b 
than 50 per cent. greater 
run on by-product recovery plants. 

fall to the. 
and many engineers have 
low & load 
therefore, to see 


than for 


how the running cost compares under the latter conditions: 


Table III. Running Сон of 


Load Factor. 
Horse-power hours per annum, 14,400,000 

Steam 

turbine. 

Fuel 4 .. £6,600 
Labour 2,390 
Repairs . . . . . . . . . . . . . . . . . . . e. „550 
Oil, waste and store. . 240 
Interest and depreciation, 10 per cent .. . . . 10,855 
£22,415 
Total cost per brake-horse-power hour 0:575d 


gained by putting down a gas engine installation 
steam turbine plant. The dominating item of 


charge is the cost of fuel. 


10,000 н.р. Plant working on a 15 per Cent. 


For so low a load factor as 15 per cent. nothing is to be 
ins 
the running 
charges on a low load factor is the item of interest and дерге: 
ciation, whereas on the high load factor the dominating 
In the first case it may pay to 
sacrifice economy of fuel to low capital charges, whereas їп 


of & 


the second case economy of fuel is of the utmost importance. 


{ 
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Whilst few, if any, power supply undertakings could hope to | recommended on more than one occasion in the past, but; so 
attain a 90 per cent. load factor for the whole of the plant, it | far as we are aware, nothing has yet been put into operation. 
i possible in some undertakings to run a portion of the plant | In concluding this somewhat brief reference to an interest- 
on a very high load factor, and it is already а common practice | ing trip, we must express the hope that greater practical ap- 
in steam driven generating stations to run the most economical | preciation will be shown of large gas engines by those who 
plant practically throughout the 24 hours of each day and to | are in a position to use them. There does not appear to be 
reserve the less economical portion of the plant for the peak | much prospect of present electricity supply undertakings ex- 
load, and there appears to be no reason against this practico tending their existing steam plants with gas engines, nor, in 
being extended to the combined use of steam and gas-driven | fact, do we think that the immediate future holds out much 
generators. | hope for the large gas engine in competition with the steam 

If a composite load curve giving the average daily load of a | turbine. But there is enormous scope for its employment in 
power supply station throughout the year is examined, it will | steel and iron-producing industries, and what we most desire 
be found in most cases that it is possible to run 25 per cent. | to witness is its use for power transmission work. We may, 
of the total plant required for maximum load at an average | when such plants are put into operation, see realised the dream of 
load factor of from 60 to 80 per cent., and it will also be found | cheap industrial power which is desired by all electrical engineers. 
that this portion of the plant will generate from 60 to 75 per | Our thanks are due to Mr. Leonard Andrews and Mr. Slacke, 
cent. of the total units generated. of the Key Engineering Co., for their kindness and courteay 

Mr. Andrews suggests, therefore, that the most economical | to us on the occasion of the trip, and to Mr. Sehmer, Mr. 
arrangement of plant would be to put down gas engines with | Ehrhardt and his assistants, Mr. Driiwe and Mr. Bartholomew, 
their low fuel economy for from 25 to 50 per cent. of the | for their untiring efforts in conducting us through their works 
output to be dealt with, and to put down steam turbines with | and installations. Last, but not least, we must express appre- 
their comparatively low capital cost to deal with the remainder | ciation of the hospitality shown us during the trip and the 
of the load. Some combination of this description has been ! arrangements made for our comfort and convenience. 


ELECTRIC SIGNALLING INSTALLATIONS AT EUSTON AND CREWE STATIONS. 


‚ The remarkable extent to which electric power has entered | station, so that there is no confusion of signalling. The Chester 
into the work of signal and point operation, especially at very | goods traffic is the only exception, and the number of trains is 
large junctions and termini, is emphasised prominently by the | small compared with those to Manchester and Liverpool. 

ons at Crewe and Euston on the London and North The Crewe signalling is divided between four cabins, North 
Western Railway. Railway traffic has always been identified Cabin, South Cabin and two centre cabins; the latter are in 
with electricity in the form of the telegraph block sigualling the station iteelf. In the North Cabin there are two frames, 
instrument, and, in fact, would be шры of rapid move- which contain a total of 266 levers. These frames are allotted 
ment withoutit. For many years railway companies appear to to the “up” and “down” trains respectively. An exterior 


have become slowly view of this cabin 
rapes the idea aida in f 
0 sn ementin — — — — — —— — — ее. эп it wi e 
this particular Ss noticed that it is 
of electricity by the built to span a foot- 


electrical operation 
ofsignalsand points. 
ually the idea 


bridge. This bridge 
connects the station 


G | with the locomotive 
has materialised, and 1451-4-10 | REE тии $t i: works, which were 
at the present time ME = 2202 св ie — — — ИШ already in existence 
humerous instanees * — » when the cabin was 
t electric power built, and could not 
ugnalling may be be removed. The 
met with in this North Cabin con- 
and other countries. trols all incoming 
Tube and electric and outgoing pas- 
railways have taken senger trains to 


more naturally to 
weh a system, a8 
the introduction of 


Manchester, Liver- 
pool and Chester, 
and the arrange- 


circuits and ments are in charge 

hu, aic ignalling : - of two signalmen. 

4 presented fewer A full view of the 

culties, Noy Fie. l.—ExrERIok View or NORTH CABIN ror PASSENGER TRAFFIC AT CREWE STATION. tracks and signals 

that the value of to the towns men- 
electric 


БӨ ШШ en for this important duty has met with practical | tioned is commanded from the cabin and each man can see 
ür com е may expect to see the example set by certain | every signal arm which he controls. T 
a 5 1 followed more generally on other lines. Fach of the centre cabins in the station con de fede 
чей uston and Crewe the Webb-Thompson system of | and has one man in charge. They receive trains du е 
eal s n point operation is in use. Electric power , South Cabin and vice versa, and send them to the nis , um : 
pints att ht i mee by 1 ишо in the ске of also opera? К ке ” and other points about the vario 
боган ш the case of signals ; consequently, the platforms and bays. _ 
re ргы are of the simplest possible character j й The South Cabin is entrusted with the ооо а 
with by t e the whole of the passenger traffic is now dealt senger trains coming from or going to Nort "This is о 
of the АИ new system of signalling. The northern section London and Salop (Great Western цо Eod icon the 
tou on was put into operation in November last, and cabin, replacing an older F ү» boaii 
months ack section was completed and put into service a few | other side of the yard. There are 24 det оше d 10 
^ cx. The goods traffic is entirely distinct from the charge of three signalmen. The change d d June let-3rd 
т traffic, and all goods trains run under the passenger | the new system was made during the week-en : 


D 
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evious to thi i interi he North 
to this a large amount of preparatory work had | control, and, as will be seen by the interior of the . 

70 9 We 1 that the harpo Wa made without | Cabin at Crewe, shown in Fig. 3, the levers are placed in two 

a hitch of any kind. In Fig. 2 is shown a plan of the area | tiers. The upper tier contains point and bar levers and the 

controlled by the new system at Crewe and the positions of the | lower tier signal levers. A view of a portion of the frame is 


ы € 
7520 — STATION 


CABIN "A" 


SOUTH JUNCTION 
SIGNAL CABIN 


a — 


FROM STAFFORO 


555 + — *— UP PLATFORM 6 


Fic. 2. —PLAN OF 


cabins already referred to. All the signalling is, of course, | shown in Fig. 4. This distinction cannot always be made, but 
carried out on the block system, and in the electrical arrange- | wherever possible it is carried out. Each lever has a dis- 
ments this has been adopted without any apparent difficulty. | tinguishing colour. Home signals аге. гей, distant signals 

The Webb-Thompson system has now been in regular use | green ; points are black and bars blue. In addition each lever 
for over eight years, but it possesses many interesting and | has its number tablet. The tier arrangement of the levers is 
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Fic. 3.— INTERIOR OF NORTH CABIN FOR PASSENGER TRAIN SIGNALLING AT CREWE 


valuable features which we think merit detailed reference. 
With the latest application at Crewe the operating pressure has 
been raised to 230 volts, or double the pressure previously 
ar 0766 

he operating frame is much smaller than that for manual 


conducive to rapid manipulation, and also it practically halves 
the amount of space required. Each pull rod, whether signal, 
point or bar, is attached below the cabin floor to a double- 
crank lever connected to the tappets in the locking frame. 
These tappets slide over or under bars running at right angles 
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to them, and by these means the movements of the various | the path of the tappet and delays the completion of the stroke 
levers are made interdependent. There is no direct electrical | of the rod, though it does not prevent the point motor from 
interlocking, the tappets referred to being an adaptation from | being started. As soon as the points are home a switch is 
the mechanical system. Each pull rod descends in a vertical | closed by the point motion which energises the “check” 
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SCISSORS CROSSING 
SIGNAL CABIN 


CREWE PASSENGER. STATION, 


line from its lever in the frame, and at the lowest point is | solenoid, The attraction of this pulls in the armature, the 
attached to a sliding switch shown in Fig. 6, fitted with carbon | signalman hears the * click," and taking this sound as the re- 
blocks which slide over similar blocks mounted in clip contacts | lease, pulls the lever hard over, thereby freeing the signal lever 
fixed to а slate base. These sliding switches open and close | corresponding to the section controlled. The solenoide are 
the circuits of the point motors and signal magnets. Blow out | energised in turn according as 
magnets are not fitted and there is no quick break action, the | the points are opened or closed. 
levers being thrown over sufficiently smartly to break the circuit | Attached to the pull rod is 
Without persistent arcing at the switch contacts. also a contact block B, which 

A feature of the operating frame ів the “check lock,” as it | bridges the spring tongues C, 
termed, on the points and home signals. In the case of | C’, and ensures that the point 
pointa the lock is operative for both motions of the lever; with | lever, once pulled, shall not be 
the home signals it applies to the “on” position of the lever | put back again. This precau- 
only. The object of the point lock is to ensure that the tongue | tion was found necessary, аз a 
i s points shall be “home” before tho signal lever can be | lever might be pulled over by 
pulled off to admit a train to the section controlled by the их © 


is 


Fic. 5.—81 DB View oF CHECK 
Front Elevati Lock FOR Point LEVERS. c Ap SIGNAL AND 
| Fic, 4 ah ыен The Lock on Signal Levers has only one Fic. 6.—8грЕ V ee ic io FRAME 
PERATING FRAME AND LEVERS. Solenoid and Locking Magnet. Point SWITCH AS USED I? МЕ. 
Scale—4 inch=1 foot. Scale—14 inches=1 foot. | h 
points in eit back again. As it 1s, the 


question, The device adopted is very simple, and is | mistake and an attempt made to mov et 
чагы in Fig. 5. At a point 1 0 the hab An са to | complete movement of the lever Lae pe P 5 
аад 10648 fitted with projecting tappets L, T, with flat and | when the points have once operated t107 
vith th nrtaces either above or below. These tappets engage | by a reversal of the lever. led in going “on ” to obviate all 
ae ene matures A, A, of the electromagnets E, Ei, which | The home sigan are chec ere and giving the ahead 
e lérgi&ed from the point motor. When the rod is first pulled risk of a semaphore remaining id mployed is similar to that 
‘mature, which is controlled by the springs 8, S“, obstructs | signal by mistake. The soleHel p sce Eye 


hrough, and 


, 
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= a EMEN M e 
used for the points, but it has only one coil and onearmature, | А view of the lower portion of a signal-cabin equipment is 
shown in Fig. 7. 


and the pull rod is fitted with but one tappet. ; 
The details of the frames are all interchangeable, and in each] The point motor has been adapted to its work in a very 
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Fio. 7.—ViEw or LOCKING FRAME, SWITCHES AND CHECK Locks IN Lower Storey or SIGNAL CABIN. 
А Mechanical Locking Frame. В = Signal and Motor Point Switches. С = Signal and Point Check Locks. 


case the mechanism is arranged in a direct vertical line from | ingenious manner. The object in view has evidently been the 
the lever in the frame to the switch in the basement, The | standardising of a e ple power unit for point “operation, 
component parts are practically identical for signal and point | and this has been successfully accomplished. The motor and 
its requisite gearing are contained in a cast-iron tank partially 
filled with oil, and fitted with lugs by which the tank is bolted 
to the supporting sleepers. The cover of the tank projects 


Plan. 


1 нова кш few spares are required for re- | about 3 їп. above the level of the road bed and the tank itself 
and other parts cun be ia Pg are in renewable clips, | is sunk into the ground. In conjunction with the point motor 
oved and replaced with equal ease. | there are reversing switches and check lock switches contained 
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i te cast-iron boxes, the lids of which are at about 
rine These latter boxes are not filled with oil. 


Details of the point motor are shown in Figs. 8 and 10. | circle. 


Referring to 


with speeial races giving a vertical travel to the rollera which 
run in them, when the disc is revolved through а complete 
rollers are attached to the levers L,L’, 


which respec. 


Fg. 8 the motor ee ee tively move the 
M is a serios points and the 
wound machine Үтүө motor - reversing 
vith bipolar M. and check.lock 
бей and а single My switches. In 
field coil. It is both the forward 
fixed by a suit- and backward 
ably shaped cast- positions the 
inp C to the points are me- 
bottom of the chanically bol- 
tank T. The ted. The move- 
amature shaft ment of the 
extends beyond cums provides 
the one large for the unlock- 
bearing used, ing and relock- 
ad a worm W ing of the rods 
is fitted to the at the beginning 
shaft by which and end of each 
the drive is com- cycle of opera- 
municated to a tions. During 
worm wheel, the the first quarter- 
spindle of which turn of the disc 
carries a cam the points are 
wheel for opera- unbolted, the 
ting the point next half · turn 
levers, The worm they are moved 


and other gear- 


over, and the 


ing are entirely completing quar- 
submergedin oil. ter-turn bolts 
е armature, them again. 
in magnets Attached to 
and commutator the periphery of 
of the motor the cam disc isa 
are above the oil short projecting 
level. The com- “snail” or lug 
mutator being which engages, 
built on the at the end of 
unsupported end each revolution, 
of the motor with a roller 
chat both it and placed below the 
are Ground: Elan. oil level and at- 
easily accessible, Fic. 10. — PLAN AND ELEVATION oF COMPLETE Роіхт EQUIPMENT. tached to a bar 


ll.—po ips 
POINT M . | 
ARIS; түр Bus WITH COVER REMOVED TO sHoW WORKING 2 л "PN | 
о SWITCH Is ON THE FAR SIDE OF THE DISTANT Ae 
Rai. Fia. 12.—EXTERIOR VIEW OF MAGNET FOR SIGNAL OPERATION. 
The in | | | 
rion which moves the levera P,P’, actuating a pin clutch con 


; moved over Ъ ч 
Operation ae у а cam action, and for 
Paced under in di disc is fitted to the worm-driven shaft 


trolled by springs Z,Z, on the worm-wheel shaft. This 
his disc is provided on each side 


arrangement ensures that the motor will run free when the 


Zim. 
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points have been moved home. The levers in the oil bath and 
the point rods are coupled together above the oil level by brass 
bolts. This is а precaution to prevent damage to the motor 


Th 
DU pat 


from 
Motor Box 


Ilan. 


Fic. 13. — Drall or Рохт Моток REVERSING бутен, 


ear in case the points should be “run through” at any time. 
n such.an event the shock which would tend to force the points 
over would shear off these bolts, and so leave the mechanism 


undamaged. Views of the point motor equipment are shown in 
Figs. 9 and 11. a | 

The motors employed for this duty are all bipolar machines 
with solid steel poles. "They are rated at 3 H.P., and normally 
run at about 1,500 revs. per min. The armature is slots 
wound and single carbon brushes are employed. 'The machines 
are arranged for reversing, the connections being changed by a 
separate switch, shown in Fig. 13, actuated from the point 
levers. Ав soon as the actual.stroke of the points is com- 
pleted the motor is switched off and its connections reversed 
for the return motion. The time needed to move the point 
over is 34 seconds. 

The signal magnets are wound for the full operating voltage, 
and are enclosed completely in iron cases with protecting caps, 
as shown in Fig. 12. The plunger is gravity controlled, and 
in the on position of the semaphore it falls almost clear of 
the magnet. It is attached by a bell crank lever to a rod 
pullipg directly on the semaphore. The energising of the 
magnet draws up the plunger, and current is maintained to 
hold the arm off.“ The semaphore ів counterbalanced by a 
weight, and this, combined with that of the plunger, is sufficient 
to return the semaphore to the on position. In the case of 
* home " signals there is, as already pointed out, a check lock 
on the return motion, and the switch for actuating this is 
attached by a rod to the main magnet pull rod. The switch 
has a central contact drum with insulated and uninsulated seg- 
ments, and, upon the former, brass springs press to complete 
the circuit of the checking magnet in the signal cabin. The 
signal magnets are made to a standard pattern and size, and 
are interchangeable for the particular pressures adopted. 


(To be concluded.) 


COMBINED GAS AND ELECTRICITY WORKS AT ASCOT. 


On Tuesday, October 22nd, a unique electrical installation 
was formally opened at Ascot by Sir Walter Palmer. Although 


a somewhat similar installation isin operation at Lichtenberg, 


Electricity 


At the opening the Chairman of the Ascot District Gas & 
o. (Mr. Mainwaring), in welcoming Sir Walter 
Palmer and the numerous other visitors, briefl y^recapitulated 


Fia, 1.—View or Ехоіхе Room. 


in Germany, this is stated to be the only instance in this 


country of an electricity supply statio ing i cti 
with a gua works, y supply п running in connection 


the procedure which had lod up to the erection of the station. 
He then called on Sir Walter Palmer to start the first engine. 
Before this was done, however, Mr. Dykes, of Mesers. Handcock 
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в consulting engineers, explained the technical 
blogs scheme Which, together with the details given 
by the chairman, are set forth below. Sir Walter Palmer then 
slarted theengine which was soon supplying current to themains. 

Quite a feature of the ceremony was a small exhibition of 
fitings and other electrical apparatus designed to show the pro- 
spective Users present how electrical.energy could most effec ius 
ally beapplied. Theexhibitors included the General Electric Co., 
Mosers Falk Stadelmann & Co. and Messrs, Tyler & Freeman. 
Messrs. Baughan & Co., of Reading, who have carried out a 
large amount of work in the district, showed some of their 
specialities, and the “Excello” arc lamps which light the 
vicinity of the station have been supplied by them. 


The Ascot District Gas Co. decided in 1905 to endeavour 
to obtain powers to supply electricity, came to a demand for 
electricity springing up within their area. Owing to the ordi- 
nary eol of procedure by provisional order not being avail- 
able they, in the Parliamentary session of 1906, promoted a 
bill. An application had, however, been meanwhile lodged 
vith the Board of Trade by independent promoters for a pro- 
visional order, this being naturally opposed by the Gas Com- 
pany. Eventually the Board of Trade decided not to proceed 
with the application for a provisional order, and the Gas Com- 
pays Bill passed through both Houses of Parliament as an 
unopposed measure, By this Act the Gas Company was 
authorised to change its title to the Ascot District Gas 
& Electricity Co., to erect а generating station and to supply 
electricity in the parishes of Sunningdale, Sunninghill, East- 
hampstead, Warfield, Binfield, Winkfield, Waltham St. Law- 


Fia, 2.— EXTERIOR VIEW or Wokks, 


Ads Бау, Chobham, Windlesham and Bagshot. No time 

by Mews гуш out the scheme which had been drawn up 

E E & Dykes, and as the contracts for the 

York has bet et this year, at the beginning of May, the 

ти fnt ow уз piles out very expeditiously, and current 
Thine th 90 on to the mains on October Sth. 

bun. $ only case in which a gas company has succeeded 

vmi ud to supply electricity and at the same time 

tion jection of a competing application. 

dit € power station has been 

y ies gas works ; 
€ manufac 
vommodation of 1 i: 


* 


T Interesting also to n 


' erected in close proxi- 
in fact, existing buildings formerly 
of gas have been converted for the 
cumulators and engine-room plant. 
itstalled in the o ote that electric motors are now being 
Y reat succes Works at Ascot for а number of purposes, 
a Olya ав attended the installation of electric motors 
he generati gow, Reading, Darlington and other towns. 
Stockport borin раш consists at present of two Hornsby 
Шшшу at Үү engines, each capable of working con- 
exible couplin ШАГ engine is coupled through a 
pable of iis а ohnson & Phillips direct-current dynamo, 
per min, Th. & normally 460 volta 110 amperes at 210 revs. 
y meang of е have electric ignition, and are started 
Compressor, А е air provided by a motor-driven аіг- 
ua stand-by ten rol starter with hand pump isalso provided 
9 compressed-air system. | 
engine room is given in Fig. 1. 


supp 


Outside the engine room there is mounted on iron columns 
and сся а cast-iron tank 18 ft. by 12 ft. by 6 ft. deep, which 
ies the water for the gas plant and also for the water 
circulation of the engines. A small centrifugal pump is driven 
off each engine to assist the circulation. This tank is supplied 
from a well in the works by means of a motor-driven pump, 
and a stand-by supply, to come into action in the event of the 
well failing, is provided from the water company's mains. A 
small hand-power overhead traveller, capable of lifting up to 
10 tons, spans the engine room. 
Gas for the engines is supplied from a Hornsby suction pro- 
ducer provided with the usual cleaning and scrubbing plant, 
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Fic. 3.— GENERAL ARRANGEMENT OF GENERATING STATION. 


as seen in Fig. 2, which shows the exterior of the works. 
In addition to the ordinary hand fan for blowing up the pro- 
ducer, a small electrically driven blower 1s provided, the ө 
blower being merely used asa stand-by. — Also, as there 1s only 
one producer, a branch from the lighting gas main 18 run, 
tbrough a meter, into the engine room, with the P raa 
bags and fittings, so that either engine can when desired be 
ith lighting gas. vtt . 
FU ho fuel used for the producer is coke, which is supplied 


he gas works. 
© will fe noticed from Fig. 3, whichshows the general arrange- 


ici i ation, how small a space 
f the electricity generating station, , 
а up by the producer plant, and the convenience of à 


stand-by gas supply is very apparent. 
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To the left of the main switchboard is a semi-automatic 
E.C.C. balancer booster, consisting of two balancer motors and 
two booster dynamos coupled on the same shaft. Each booster 


covered cable by Messrs. Siemens Bros., laid on the solid 
system in wooden troughing. Owing to the scattered district 
over which consumers are distribu „it will. be seen that a 
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Fic. 4.— DIAGRAM OF SWITCHBOARD CONNECTIONS. 


gives 100 amperes at any voltage up to 90. The fields of the | considerable outlay on mains has been necessitated. All 


balancers are cross-connected, and the boosters are arranged | services and straight-through joints have lead-wiped 1 


with series and shunt fields, as shown in Fig. 4, so that they | and wiped joints are made on to all three and four-way 


automatically regulate the voltage, and thus reduce very con- 
siderably the attendance on the switchboard. 

The main switchboard, which has been supplied by the Elec- 
tric Construction Co, is situated in the wall between the engine 
and accumulator rooms, a brick chamber being formed behind, 
во as to give ample access to the back of the board. The 
switchboard consists of the usual dynamo, battery, feeder and 
middle wire panels, the instruments being of the moving coil 
type supplied by Messrs. Everett Edgcumbe, except the feeder 
voltmeters. These were made by Messre. Nalder Bros. & 
Thompson to the engineers’ designs, ard, in addition to being 
compound wound to show the voltage at the ends of the 
feeders, have an attachment by means of which an electric 
bell rings when the voltage rises or falls below a predeter- 
mined amount, which is arranged by settiog two pointers 
on the voltmeter to the upper and lower limits of voltage 
required. "This plan, which the engineers have adopted in 


. several small stations, is exceedingly convenient in such cases, 


as it obviates, with the assistance of the automatic booster, 
the necessity of constant attention to the switchboard. 

The accumulator regulating switches are mounted behind 
the switchboard in the wall of the chamber referred to above, 
and are actuated by means of spindles and handwheels on the 
main board, thus keeping all the battery connections in the 
cell room. In order to prevent the possibility of the boosters 
racing, as has sometimes happened in the case of the motor 
fuses blowing, the following arrangement has been adopted. 
А switch, S (see Fig. 4), is held up by each motor fuse; 
in the case of the latter melting a circuit is closed through 
the coils of a relay, R, which operates the automatic 
switch shown, so that the battery is disconnected from the 
booster and connected direct to the 'bus bars. Thecell room, 
as will be seen from Fig. 3, is of considerable size, and con. 
tains 240 Tudor cells capable of discharging at 54 amperes 
for 10 hours, with a maximum discharge of 140 amperes for 
three hours, all the cells being arranged on one tier only. 

At the present time some seven miles run of mains have 
been laid, consisting of three-core, paper-insulated, lead- 
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Fic. 5.—Four-way DiscouuECTING Bex. 
Scale 1 in. = 1 foot. 


necting boxes, the earthing of the lead ee being thus 
continuous throughout. The type of four-way disconnecting 
box which has been adopted is seen in Fig. 5, and it will be 
noticed that fuses can be used if desired. Two sizes of dis- 
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tributor cables only are used, 0-1 х 0:101 sq. in and 0:05 
0°05 x 0:05 sq. in. 

The metera used on consumers’ premises are Siemens 1) w 
pattern ampere-hour meters with cyclometer dials. 

The plant has not yet been in operation for a sufficient 
length of time to obtain figures for the exact cost per unit, 
bat it seems that about 1:8 Ib. of coke are being used per unit 

nerated. The figures estimated by the engineers were : 

orks costa 1°42d., total costs 2-89d. per unit. Ib is also 
fonnd that 72 lb. of coke, when burned in the producer, are 


equivalent to 1,000 cubic ft. of the gas as supplied to lighting | 


consumers, As the coke is charged at 14s. per ton, it will be 
wen that if illuminating gas were used from the mains instead 
of gas йош suction plant, the cost would be higher. 

The price of current has been fixed for the present at 7d. 
per unit for lighting and 4d. per unit for power, the voltage of 
supply being 220 on either side of the three-wire system. As 
the price of gas is 48. 6d. per 1,000 cubic ft., the above prices 
cannot be considered out of proportion; and as both under- 
takings are under one control, and the work is carried on by 
the same office and outside staff, considerable economies can 
be effected. | 

From the applications already received it is clear that the 
undertaking is meeting a hitherto unsupplied want in the 
district, and that, before very long the station will, under the 
supervision of Mr. A. E. Brooks, the present manager, justify 
the step that the directors have taken. The successful issue of 
the scheme has been largely due to Mr. W. A. Schultz, the 
weretary of the Gas Company, who devoted a large amount of 
time to the work in connection with- the obtaining of the 
Parliamentary powers, and other preliminary work. 
ud plans and specifications were prepared by Messrs. 

vin & Dykes, the company's consulting engineers, to 
ee zd ee 3 er illustrations and information 

escription, Mr. E. J. i : 
Qut as their clerk of works, аи 


RESISTANCE COILS AND COMPARISONS.* 


BY C, V. DRYSDALE, D. sc. 
(Concluded from page 21.) 


Summary.—The author gives а surve i i 
А А у of resistance coils, showin 
i т ор to the present time and the methods used in Айы 
нена ents of resistance. Results of tests оп a number of resist- 
еа V ide г Май The desirable features and temperature compen- 
lenpi which Hs coils are then discussed, and the author describes 
ОЛЫ. ш has made at compensation by electro-depositing films 
dolce: the moth ер of certain metals on the resistance wires. In con- 
| a nodifed гна of standardising coils and bridges are considered, and 
of Carey Foster bridge, due to the author, is described. 


GENERAL THEORY or SLIDE-WIRE BRIDGE. 


The conditi а | f | 
“| шей м песа іп а slide-wire bridge may Бе most 
dinary Carey Fost i : 
necti er Bridge.—In Fig. 27 we have the con- 
is ы л: form of this bridge a which the slide wire 
resistance of the 1 the two coils to be compared. If a is the 
Which balance is W aad 51 Т yer 1 „ 
i , is the additional resist to th 
point of balance when В and B are interchanged, we hes. ion: 


C\(R+a) =C,p or К+ az р, 
and on interchan ging © 


Sab - Cp. 
‘| 


Hence, R 4 a= 
| +a=3+a+bor R- 5-0, since the ratio к is unaffected 


hanging of R and S, or by variations in tho battery 


| by the intere 
current. 
B. Modi 
connected ferme ey Foster Bridge.—In this case the slide wire is 
een p ratio coils, as in Fig. 28, and we have 
R= а), S = 
1 


1 interchanging Rand 8. 
Hence, R S= -Oy 


of the slide wire. e 


C, 
сү? іа + b) 


ptq-ts 


i "Paper read b 
| efore the British Association at Leicester, August, 1907. 


P 


from which 


but С, 


R 
PS REIHE where s is the total resistance 
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C. Generalised Slide-Wtre Bridge.—Fig. 29 shows the connec- 


tions in this case, the arrangement being that of a Kelvin doubl 
bridge with a slide wire between each pair of ratios. If, shat, d is 
the resistance of the connections between R and S, we have 


Parallel resistance between inner potential contacts = (pt +3), 
| И 2 + Ез + А 
Drop of potential between inner potential contact on Rand the slide 
re contact on S C,- та (pat £x a PT e. x 
TTT +8 4o Pp 
y ra O, ; : 
Hence, R+ ++ = UP +a), and on interchanging Rand S 
tet) „С 
bg Te T2 С, (pt a t b), 

С, "v i 
SRC -ptre 
R4g4 0 +4 tx 
i pHs +z 

| C, ptqts 
or if p-qts-f, p cq t5 =f', and y cq +s+r=9, 
С, _ (Ё+8)+/т 
C Jg | 
s- R-ll ue S)) b -2v 
ipt 
aos БТ. 0). 


апа 


It in this formula we make z= and b=0 we have the conditions 
of the ordinary Carey Foster bridge, and we get R- S =% as before. 
If 2=0 wo are reduced to the modified Carey Foster bridge, and 
the formula gives us R 8 = . 


Finally, if the contacts on both slide wires are moved so that 
R+S 5 for high 


| qe ptqts 
or low resistances and is independent of the contact resistance >. 
By making, therefore, the ratio coils with interpolation resistances 


of definite fractions, as is done by the Reichsanstalt, or by having 


Jm A the second term disappears, and R- S — 


Fio. 28.—MODIFIED CAREY 
FosrER METHOD. 


Fiu. 27.—ORDINARY CAREY 
FosTER METHOD. 


n movement should produce the 
ө in each of the ratios, asis done 
the contact resistance is elimi- 


two slide wires such that a give 
same fractional change of resistano 
in the bridge to be described later, 


nated. : | 
In the modified Carey l'oster bridge hitherto employed by the 
i the inner ratios 


writer, when used for low-resistance comparisons, 
were simply made equal, and there was no slide wire between them. 
This is equivalent to making b'=0 in the general formula, which 


then becomes 
R-S=- 1 (nist! 
f g 


and is dependent on the valuo of x. On this account the method 
was criticised, under the impression that this point had been over- 
looked. But this relation may simply be written R- 5 = КЬ, where 
К is a constant depending проп R ond S and the contact resis- 
tance, and this constant is simply determined at each setting of 
one of the coils шее eb wey 
i j i rations on the coil » can be кер 

During adjustment or ordinary opera е resistance pt 

hm between its otential contacts alters 
r and the corresponding length of 


j arts in & million, ling 
iub cde enn. ined in а few minutes at the beginning of the 
d а drawback, the simplicity 
han in any other slide- 
work 


x! b, 


Although this may be considere 


commutator is greater t у 
high and low-resistance 


wire bridge, and its а 
cannot be excelled. — . 
As, however, this bridg 


e was made to the B.A. gauge, and adapters 
were necessary for Reichsanstalt coils, 


the writer has again taken 


E 
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ect recently with a view of combining in a single bridge 

abe ће sibi ity of сеш either by the Reichsanstalt or Carey Foster 
methods on coils of high or low resistance and of any gauge. 

A bridge or other device used for standardising should preferably 
have the following features : m 

a) Simplicity of design and construction. 

60 Suitability for N of any value, with or without poten- 
tial contacts. 

(c) Capability of being employed with a slide wire, with interpo- 
lation resistances, or by shunting. . 

(4) Rapid and direct reading. 

(e) Suitable for coils of any gauge. 

(f) Suitable both for comparison of coils of equal value, and for 
stepping up or down. 

(g) The contacts and connections should be such that no error ex- 
ceeding 1 part in 10,000,000 should be caused by them. 

(h) Should have convenient arrangements for temperature con- 
trol or variation. 

(t) The whole of the connections should bo N taken apart for 
cleaning and amalgamating. 


Ето. 29. Fic. 30.—Dracram OF AUTHOR'S 


BRIDGE. 


Fig. 80 is a diagram of a bridge which has been devised with the 
object of meeting the above requirements. It consists simply of 
eight copper bars arranged in the form of a cross. These bars are 
supported by a light cross pieco of ebonité, which rests on the sides 
of & wooden case, containing either a single tank or two or more 
separate tanks as desired. As the bars are only secured in position 
by pins the whole arrangement can be dismantled in a few seconds 
for cleaning, &з. In the angles between tbe bars are suspended the 
coils to be compared and the ratio coils as shown, and a commutator 
of the usual construction employed in Carey Foster bridges makes 
contact between mercury cups drilled in the inner ends of the bars. 
Screw terminals at the outer end of each bar serve for the connection 


FIG. 31.—New Ratio Coll. 


of the battery and resistance boxes when shunts are required. ‘As 
in this case the bars radiate outwards it is possible to use coils of 
any gauge, and to facilitate this four of them may have grooves cut 
in them instead of cups. 

In order to use the arrangement as a slide wire bridge with the 
greatest convenience, the device employed in Fig. 31 has been 
adopted. The ratio bobbin is similar t> that used by the Reichsan- 
stalt with interpolation resistances, except that it is open wound 
with bare wire on grooved pillars as in the new form of standard 
coil, but the extremities of these interpolation resistances are 
brought out by flexible conduqtars to the ends of a slide wire. To 
enable a long range to be obtained with fine subdivision, and yet 
without changing the slide wires, а second similar wire is connected 
to the ends of the first through two resistance coils by which any 
convenient ratio can be obtained. 


Fig. 82 shows the resistances employed in conjunction J) 8 a pair 
of 10 ohm Reichsanstalt ratio coils, the fine wire giving readings in 
millionths per division up to 99 millionths, and the second wire carry- 
ing this up to 990 millionths, or nearly the whole range of the inter- 
polation. Fig. 88 shows the MT proposed as the most con- 
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Fic. 32.—DiacRAM Suowine Resistances USED WITH REICHSANSTALT 
Ratio Cult. 


venient, in which the fine wire reads up to 250 millionths and the 
coarse wire extends this to 5,000 millionths, or 0:5 per cent., which 
is preferable when dealing with temperature coefficients. It will 
be seen that the same slide wire will serve for either 10w or 100w 
ratio coils. 
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Еа. 33. —DrAGRAMS SHO WING REsISTANCES USED WITH New ‘Bacio 
Cors. - 


The two slide wires are mounted in front of the Ай: as shown 
in Fig. 36, and behind them is a similar pair of slide wires for con- 
nection to the second pair of ratio coils, A bridge or cursor runs over 
these wires with four contacts, one on each wire (Fig. 84), and either 
pair of contacts at will can be connected on to the galvanometer. 


Fic. 34.—D)rTAUS or Sion WIBES AND CONTACTS. 


For stepping up or down a special form: of ratio bobbin has been 
designed, on the basis of Lord Rayleigh’s method. As shown in Fig. 35 
it consists of five coils of relative values, 1, 8, 3, 8 and 1 units 
respectively, which are connected in series between the ordinary 
terminals for making contact to the mercury cups in the bridge. 
The junctions between the resistances are, however, brought up to 
blocks or mercury cups which may be connected in various ways. 
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and f it is evident that the three 80 ohm coils are 
ted in p the arrangement is then equivalent to 
three coils of 10 ohms each in series. These three 10 ohm resis- 
tances can be readily compared with one another by reversing 1n 
the ordinary way. and the three 80 ohm coils can be similarly inter- 
compared. Starting with the centre coil and assuming it to be 
99 ohms, we perform the following operations :— | 


І Plog a and c, galvanometer contact on B, left-hand coil = 30 2, 
IL Plug and d, galvanometer contact on C, right-hand coil = 30+ y. 
Then three coils in series=90+2+y, and in parallel 10+ EE, 
Ш, Plug е, f and d galvanometer on A or C left-hand ten = 10 * p. 
Iv. Plage fanda galvanometer on B or D right-hand ten - 10 * 4. 
Then on unplugging we have with galvanometer on А ratio = 10 + p 
0 100 T4) g. Galvanometer on D ratio =100 +x +y +p to 10+4, 
giving us a determined ratio of nearly 10 to 1 without dependence 
upon any standard. 
Similarly we have :—Plug e and f galvanometer A ratio 10+p to 


MET! or nominally 10 to 20. Plug e and /, galvanometer D 


iio 20 to 10; e galvanometer A ratio 10 to 40; f galvanometer D 
ratio 40 to 10; e and d galvanometer A or C ratio 10 to 80; a and f, 
galvanometer B or D ratio 
80 to 10; a and d galvano- 
meter B ratio 80 to 60; 
a and d galvanometer C 
ratio 60 to 80; and a 
number of other ratios 
which are always exactly 
known from the first four 
comparisons. 

By making each block 
with two separate pins во 
that the resistance of each 
coil is reckoned from the 
| | block itself, the only error 
isthat due to contacts, which with well-cleaned plugs and a minimum 
resistance of 10 ohms in circuit should amount to only a few 
milionths, The contacts could, if necessary, be made more definite 
with mercury cups, and the resistance of the connectors or other 
а 1s easily determined in situ. Ав the whole arrangement is 
and 140 p» takes up no more space than an ordinary ratio bobbin, 
. or even ratios as well as for ratios of 2, 8, 4 and 10, two 
E ins, for the inner and outer ratios of the double bridge, 

vired every purpose where an interpolation or slide wire is not 
и с For ће inner ratios the arrangement as above described 

suitable, while with the outer ratios the resistances would 


de m as great, still further reducing the effect of contact 


Fig. 86 shows а general view of the bridge, while the diagrams 


Ren 40) B some of the variations of which it is capable. 
ich or ii that the arrangement is equally ready for comparing 
Сиу Fo ipd of any gauge, either by the Reichsanstalt or 
ui by sim ve od, without changing the position of the blocks 
Sirio жее grea the battery terminals at the sides to the 
fal aes of the coils, or to the bars, if no separate current 
oe on the coils, Separate electrically heated tanks can 
ployed when determining temperature coefficients. A 


On plugging at 6 
Melee arallel, and 


Fic. 95. —SrEP-vP RATIO BOBBIN. 


Fic, 39, 


—Сопз ттн POTENTIAL 
TERMINALS. 


commutator i j 
front iugis len 80 provided which connects the battery to the two 
rminals, and joins the back terminals together, or 


ee versa, thus interchangi ; , As 
à ond check if 1 angi the inner and outer ratios and giving 


a | 
povided. d overheating of the coils a low-reading voltmeter is 
іты the P.) As „ across the commutator, and thus 
as the Pplied to the bridge. This. is preferable to an 
meh less than range of voltage used on the standards in testing 18 
Using шм of current. 
sen esistances having potential contacts it will be readily 
Mat tho resistance of the bridge bars and contacts forms part of 


dim. 


Fic. 40.—Comparison or Low 
RESISTANCES, 
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the ratio resistances only. The bridge being absolutely symmetrical 
and being made of drawn copper bars of equal section there is 
probably no chance of the res'stance on either side differing by more 
than a microhm. With ratio coils of 10 ohms, therefore, the bridge 
error should not exceed 1 part in 10,000,000 and with 100 ohm ratios 
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Fic. 36. —NEw UNIVERSAL BRIDGE. 


correspondingly less. It is probable, therefore, that the only limit to 
the accuracy of working lies in the sensitiveness of the galvanometer. 

Actual tests made with the bridge show that comparisons to 1 part 
in 1,000,000 are effected with rapidity and certainty when using 
a sensitive moving coil galvanometer, such as that of the Cambridge 


Fia. 38.—ColLs WITHOUT 
POTENTIAL TERMINALS. 
SLIDE WIRK. 


Fic. 37.—Colls WirHouT PoTEN- 
TIAL TERMINALS. SHUNTING 
METHOD. i 


Company. The readings are equally convenient and exact with 
1 ohm or 0°01 ohm resistances, and are equally satisfactory with the 
shunting or slide-wire mothods. The slide wire, howover, is much 
more rapid. 


Fra. 41. — ALTERNATIVE ARRANGEMENT 
FOR CoILS WITH POTENTIAL TERMINALS. 
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“THE ELECTRICIAN” SERIES OF 
STANDARD ELECTRICAL BOOKS 


oan be obtained of all Booksellers at Home, in the Colonies, and abroad. 


“The Electrician” Electrical Trades’ Directory and Handbook. 
Published annually in February, corrected to mid-February. Established 1882. 
A very valuable advertising medium, covering the entire Industry. Subscrip- 
tion ce 88. 6d. nett, postage 9d. extra (payable in advance); published price 
158. net, postage 9d. extra. Postage to Colonies, 1s. 6d; abroad 2s. 6d. Digest of 
Contents sent free on application J 

“The Electrician" Primers. New and Enlarged Edition in Three Vols. now 
ready. FULL PROSPECTUS FREE. 

Electric Blasting Apparatus and Explosives: With Special Reference 
to Colliery Practice. By W. Maurice. Price 8s. 6d. nett. 

The Electric Furnace in Iron and Steel Production. By John B.C. 
Kershaw, F. I. C. Price 3s. 6d. nett. 

Brakes tor Tramway Cars. Ву H. M. Sayers. Price 3s. 6d. nett. 

The Mechanical Design and Construction of Commutators. Ву R. 
Livingstone. Price 6s. nett. 

The Alternate Current Transformer in Theory and Practice. By 
Prof. J. A. Fleming, M. A., D.Sc., F. R. S. {abroad 138. 

VOL. I.— Price 12s. 6d. post free, abroad 138. VOL. II.— Price 12s. 6d. post free, 

Handbook of the Electrical Laboratory and Testing Room. Very 
fully illustrated. By Dr. J. A. Fleming. Vol. I., 12s. 6d. nett, Vol. II., 14s. nett. 

Electric Lamps and Electric Lighting. By Prof. J. A. Fleming. Price бз. 
nett 


ett. 

Electrical Laborato Notes and Forms (Elementary and Advanced). 
Arranged by Dr. J. A. Fleming, M. A., F. R. S. Single copies 4d. nett, or in dozens 
at 3s. 6d. nett. Sets of either Elementary and Advanced Series, loose 5s. 6d. 
nett, or in strong portfolio or stiff cloth covers, 6s. 6d. or 7s. respectively (nett). 
Complete sets of both Elementary andAdvanced Series, loose 10s. 6d. nett, or in 
strong portfolio or stiff cloth covers, 12s. or 12s, 6d. respectively (nett), Spare 
Copies of Blank Tabular Sheets, 1s. per dozen. Portfolios, 1s. each, Sectional 
paper (special), 18, per dozen sheets, 

Centenary of the Electric Current 1799-1899. By Prof, J. A. Fleming, 
F. R. S. Price 1s. ; strong cloth 2*. 6d. 

Electricity Moters: Their Construction and Management. ByC. H.W. 
Gerhardi. Profusely illustrated. Price 9s. nett, 

Electricity in Horticulture, By Prof. S. Lemström. Illustrated. 38. 6d. nett. 

Radio-Activity: An Elementary Treatise, from the Standpoint of 
the Disintegration Theory. By Fredk. Soddy, M.A. Fully illustrated. 
Price 68. 6d, nett. 

Electromagnetic Theory. Бу Oliver Heaviside. Vol. I. Price 12s. 6d. 
Vol. II. Price 12s. 6d. Vol. III. in the press. 

Motive Power and Gearing for Electrical Machinery. By E. Tremlett 
Carter, C. E., M. I. E. E. Revised by G. Thomas-Davies, A. M. I. E. E., F. C. S. Price 
12s. 6d. nett. 

Magnetic Induction in Iron and other Metals. By Prof. J. A. Ewing, 
B. Sc., F. R. S., F. R. S. E. Price 10s. 6d. 

Practical Notes for Electrical Students. By A. E. Kennelly and H. D. 
Wilkinson, M.I E.E. Price 6s. 6d. 

Electric Motive Power. By Albion Т. Snell. Price 10s. 6d. nett. 

A Pocket Book of Electrical Engineering Formule, By W. Geipel 
and H. M, Kilgour. Price 78. 6d. nett. 

Шела Testing for Telegraph Engineers. By J. Elton Young. Price 

B. А 

Students’ Guide to Submarine Cable Testing. By H. К. C. Fisher and 
J. C. H. Darby. Price 78. 64, nett. 

Signalling Across Space Without Wires: The Work of Hertz and 
His Successors. By Dr. Sir Oliver J. Lodge. Price 5s. nett. 

The Art of Electrolytic Separation of Metals. By Dr. G. Gore, LL.D., 
F.R.S. Price 10s. 6d. 

Electro-Chemistry. By Dr. George Gore. Price 2s. 

TRA DUE T dan Lamp and its Manufacture. By Gilbert 8. Ram. 

Tice 78. А 

Beginner’s Manual of Submarine Cable Testing and Working. Ву 
G. М. Baines. Price 7s. 6d. nett. 

Carbon Making for all Electrical Purposes. By Francis Jehl. Price 10s. 6d. 

“The Electrician" Wireman's Pocket Book. Edited by F. C. Kaphael. 
Price 5s. nett. New Edition. 

"The Electrician" Handy Wire Tables for the Pocket, By P. B. Down 

TÉ oT я d 2s. 6d. nett. 

e g o ectric Lighting, Electric Tramway, an 
Undertakings. By W. G. bond, NI. I. E. E. Price 28. €d. Ae EE 

Drum Armaiure Winding and Commutators. By F. M. Weymouth. 

ce 78. ба. 

Primary Batteries: their Construction and Manufacturo. By W. R. 
Cooper. Price 10s. 6d. nett 

The Manufacture of Electric Light Carbons. Price 1s. 6d. 

Sne Localisation of Faults in Electric Light Cables. By F. C. Raphael. 

ce (B. а. 

The Steam-Engine Indicator and Indicator Diagrams. Edited by 
W. W. Beaumont, M. I. C. E., M. I. M. E., &c. Price 6s. nett. 

The Electric Arc. By Mrs. Ayrton, V. I. EK. E. Price 128. 6d. 

Secondary Batteries: their Construction and Manufacture. By 
E. J. Wade. Price 10s, 6d, nett. 

Tramway Tractive Effort and Power Diagram. By Arnold G. Hans ard, 
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GAS ENGINES у. STEAM TURBINES. 


In the concluding portion of our report of the recent 
visit of British Engineers to Germany to inspect large gas- 
engine installations, we have included some figures furnished 
by Mr. LEON ARD ANDREWS, comparing the cost of steam 
turbines and gas plants. In these figures it is abundantly 
evident that Mr. ANDREWs is a gas-engine optimist. Не 
is, however, none the less willing to face facts, and he does 
this in the second set of figures which he produces, com- 
paring the two prime movers when operating on a 15 per 
cent. load factor, where the gas engine can show practically 
no saving. This load factor appears to be much too low a 
figure to take for a station in which large gas engines would 
be installed, in the same way as 90 per cent. is too high for 
a similar plant in prevailing practice. We should have 
liked to have seen some middlevalue chosen,say,about 25 per 
cent., as obtaining in а modern power, traction and lighting 
station, of which there are many in operation. , Still, dhe 
figures as they staud are instructive, even though they are, 
as we think, biased in favour of the qas engine. This is 
particularly noticeable in the sum set apart for repairs, 
Which unduly favours the gus-engine plant. Repair costs 
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for steam turbines are certainly not higher than those for 
steam reciprocating engines, so that it is difficult to see on 
what grounds the gas engine can claim to be the superior 
of the steam turbine in this respect. It is true that boiler 
repairs are included in the figures under criticism, but, in 
contradistinction, there is ndthing definite placed tothe debit 
of the gas engine for its corresponding producer plant. The 
item, “ Fuel, stores and repairs for producers, less by sale 
af by-products,” is vague in the extreme, particularly when 
such prime movers as steam turbines and gas engines are 
being critically compared. Weare not prejudiced in favour 
of steam plant ; on the contrary, our belief in the future of 
the large gas engine is very strong, and we are anxious to 
cure for its merits a full and complete recognition, but 
this object can only be obtained by adopting comparisons 
which include all the facts. 

Аз a general criticism we may say that, although we 
may accept the figures for fuel, the other figures of running 
costs appear to us to be too low. Moreover, costs for steam 
turbines are now easily obtainable, whereas those for large 
gas planis are still rather a matter of conjecture. We must 
uso remember the very important fact that gas engines 
will not take any considerable overload, whereas steam 
turbines will carry twice their full load without much loss of 
eficieney. We gather that this point has been neglected by 
к and that the rating is simply for normal load. 

е think that the German trip, organised with so much 
aha у Mr. ANDREWs and Messrs. EHRHARDT and 
ae j e | | т: the interest of British 
milan ds ilities of the large gas engine. The 
Bnet 0 591 in operation which we were able 
PI conclusive proof of the reliability and. 
n 5 machines. The fact that they are pro- 
ded in is eneigy, which is applied in the most 
P аи Я iron and steel works, should at 
au engine being i be в which may exist as to the large 
ж Ва пй ein every way for heavy industrial 
b ids ce engineers, аз disciples of WATT, are, as 
shay be 5 inclined towards steam plant, 
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gainst j БМ 
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ited eng gineers we have always 
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Ist look to oup М а with power production, we 
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practically B Dus in the electrical field have 
steam turbine г d its abandonment in favour of the 
las triumphed : joan of course, the steam turbine 
to the steam а other directions, In pinning our faith 
VV Dower pf me, we have becn able to establish elec- 

Plants for the generation and distribution of 
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latter are particularly attractive, though they are not by 
any means the most important factors in the case. All 
recent power developments in this country have acknow- 
ledged the superiority of the steam turbine over all other 
forms of steam prime movers, and there is evidence that in 
the extension of such power plants in the immediate future 
steam turbines will also be employed. When the con- 
ditions under which the large gas engine has been 
developed are analysed, it will be seen that they 
are more favourable to the use of internal-combustion 
engines than to any form of steam plant. Blast-furnace 
gases cannot be burned so economically under boilers to 
raise steam as they can be used to produce power direct in 
the cylinders of large engines. In these circumstances it 
is perhaps hardly fair to place steam turbine and gas- 
engine plants side by side and endeavour to analyse the one 
in terms of the other. Nevertheless, the prospects of 
cheap power production by blast-furnace gas engines are 
sufficiently bright to merit a close enquiry into the question 
on the part of British steel and iron masters. In addition 
to generating sufficient electric power for use in their own 
works, they can also provide a considerable surplus which 
might be very profitably disposed of in adjacent industrial 
areas. At the present time, however, there does not appear 
to be a satisfactory method of storing waste gases from 
blast furnaces. Consequently, it is difficult to see how 
the gas can be disposed of to an outside power company 
which would utilise it for driving generating plants. The 
whole problem is one which introduces many complica- 
tions, and until some definite steps are taken to generate 
and distribute the power on a large scale it will be difficult 
to furnish sufficiently reliable data from which compari- 
sons with existing undertakings can be made. We trust, 
however, that this German visit will be the means of 
arousing some, at least, of our enterprising steel-makers 
into taking definite action in this important matter. We 
do not overlook the fact that in many of our iron and 
steel-producing districts a certain amount of work has been 
done, but this in itself, compared with the progress made in 
Germany, is unworthy of the reputation of British engineers, 


REVIEWS. 


(Copies of the undermentioned work can be had from The Blectrictan Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


— — 
Electric Railway Engineering. By H. F. PanenaLL and Н. M. Новавт. 
(London: Archibald Constable & Co.) 42s. net. f 

Anyone who has read or studied the various hooks already 
published dealing with electric traction cannot help coming to 
the coneywion that there was room for a book dealing with 
the subject iin a truly engineering fashion. To those and others 
interested in the various and difficult problems connected with 
electric railway engineering, Messrs. Parsball and Hobart's book 
will fill up the gap, because it really justifies its title and deals 
with the subject in all its aspects in a thoroughly engineering 
manner. : 

The book is divided into three parts. Part 1 deals with the 
mechanics of electric traction, and in the first chapter goes very 
fully into the question of tractive resistance at кш 
Tho authors show what a very important part a high 5 
tion plays in the consumption of energy, ер for ү iort 
runs, and that where longer sections are considered it 1s essen- 
tial to have correct data for the tractive „ Curves 
connecting the tractive resistance per ton and spee e 
for tube lines, and also for the electric and steam i Мы Е 
study of these curves shows that the length of the 
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reduces the tractive resistance per ton, that journal friction 
is practically constant, and that head and tail resistance in- 
creases with the speed irrespective of the length of the train. 
А number of curves showing the kilowatts at the axles for 
various speeds, weight of train and total power are given, and 
a comparative table of speeds completes the first chapter. 

In Chapter II. acceleration is considered very fully. The 
authors start with the fundamental formula and by the use of 
metric instead of English tons arrive at a very useful and 
simple rule— i.e, a tractive force of 100 lb. per metric ton, 
plus the force required to overcome tractive resistance, imparts 
to a train an acceleration of one mile per hour per second. 
Examples are then given for various weights of trains running 
over varying lengths of line. The first examples are simpli- 
fied by assuming that the rates of acceleration and retardation 
are equal, and the interval between the period where accelera- 
tion ceases and retardation begins is assumed to bo run at a 
constant speed. Unequal rates of acceleration and retardation, 
coasting and all other possible conditions are then considered. 
The examples are very much simplified by the numerous 
diagrams and curves given. Some of the curves, however, 
are drawn to such a small scale that the earlier portions are 
rather indistinct, and perhaps if fewer curves were given to a 
larger scale they would prove more useful. 

Chapter IIT. deals with the tractive force and the power and 
energy at the axles. Examples are given of a 200 ton train 
operating with one stop per mile at an average speed of 30 miles 
per hour. It is shown by tables and curves that for a low 
rate of expenditure of energy at the axles in watt-hours per 
ton-mile a high rate of acceleration is desirable, but a little 
later on it is shown that, if this method is pushed to the 
extreme, unduly heavy equipments are required with con- 
sequent disadvantages at the power house. In connection with 
this example it is shown that the maximum instantaneous load 
at the axles first decreases with an increasing rate of accelera- 
tion and, after passing through a minimum at a rate of accele- 
ration of about 1:3 miles per hour per second, then increases 
with higher rates of acceleration. 

Consideration of the relative advantages of the series- 
parallel and regenerative control systems are then entered 
into, from which it would appear that the advantages derived 
from the latter system are doubtful unless under certain 
favourable conditions ; under some conditions, coasting, com. 
bined with a high rate of acceleration, shows a higher effi- 
ciency than regenerative control. The authors, however, 
appear to be of the opinion that some of the difficulties of 
regenerative control are duo to the want of a clear under- 
standing on the part of the exploiters and their technical staff. 
The concluding portion of the chapter shows that, although 
high rates of acceleration entail equipments of high maximum 
capacity and also power-house plant and line with maximum 
capacity, the larger the number of equipments in service the 
more will the disadvantages of a high ratio of maximum to 
average capacity be decreased, as the peaks at the powcr house 
will be equalised, and this is ono of the great advantages of 
electric traction as compared with steam. i 

In Chapter IV. over 40 pages аге devoted to the study of 
the characteristics of electric railway motors and of section 
characteristics and the construction of load curves. То do 
justice to this chapter the reviewer would require more space 
than that allotted to him for the whole book, and must con- 
dense his remarks by saying that tho authors begin by con- 
sidering the connection between speed and input of ideal series 
motors and lead on to examples fully worked out and plotted 
for one cf the latest Central London Railway trains. All the 
possible considerations aro gone into, with numerous tables 
and curves showing influence of gradients and proper resis- 
tances in tho steps of the series-parallel controller, and a 
comparison of various periods of coasting at various average 
speeds and rate of acceleration for a half-mile soction. The last 
few pages are devoted to a comparison between the single- 
phase and continuous-current equipments, with the net result 
os the former will prove disappointingly inferior to the latter. 

Part 2 deals in four chapters with the generation and trans- 
mission of the electrical energy. Tho electric power gener- 
ating plant is considered in Chapter V., where every detail 


in connection with the power house is gone into. Descriptions 
and details are given of most of the important railway and 
tramway power houses. In Chapter VI. the high-tension 


transmission is considered ; the technical points are first gone 


into, and then various examples of the most important railway 
and tramway systems described in detail. In Chapter VIL, in 
addition to the technical and commercial points to be observed 
in sub-station design, the suitability of rotary converters and 
motor-generators are considered. Up-to-date examples of sub- 
station design are given, including the Central London and 
District Railway sub-stations. Accumulator sub-stations are 
also fully dealt with. Chapter VIII. treats of the distributing 
systems, including the third-rail and overbead systems. 
Numerous detail drawings and illustrations of insulators, bonds 
and third rails of the most important installations in this 
country and abroad are given. The resistance of rails to 
alternating currents, leakage from track rails and rail-return 
boosters are dealt with in the last pages of this chapter. 

Part 3, in two chapters, deals with the rolling stock. 
Chapter IX., in 138 pages, describes in detail all the locomotives 
and motor carriages already built, both for continuous and 
alternating currents. Numerous performance diagrams on the 
line of these locomotives and motor carriages are given. The 
relative merits of geared and gearless equipments and single- 
phase and continuous-current motors are considered, and the 
chapter ends with tables of first cost and operating expenses 
of continuous and alternating-current railway systems. Chap- 
ter X. is mostly descriptive of locomotive and motor carriage 
trucks; details of axle boxes, axles and. wheels are given. 
Tables of journal pressure and specifications of steel for axles 
and tyres bring the last chapter of this valuable work toa 
close. P. V. McManoN. 


OBSERVATIONS ON THE ELECTRIC ARC.* 
BY W. L. UPSON. | 


Summary.—In this Paper the Author describes a series of investiga- 
tions made on ares burning between metal electrodes and between a 
metal and carbon electrode, in air, in hydrogen, and in coal gas. 


Description of Apparatus.—Two upright brass tubes are con- 


nected across the top by а brass casting, through which is bored a 
hole to provide & means of causing cold water to circulate through 
а metal electrode. From the centre of the casting, extending down- 
wards, is a cylindrical piece of copper, which ends in a tip about 
4 in. diameter, on to which may be fitted the upper metallic terminal 
of the arc. The brass tubes are clamped to a slate base and extend 
through it. Thus, by connecting the end of one of them to a water 
supply, a steady flow is obtained, and this is directed on to the very 
tip of the upper metallic terminal holder (see Fig. 1). Through the 
centre of the slate base passes a screw of 4in. length, which is 
capable of being turned by means of a milled ebonite head fixed at 
its lower end, and thus being made to approach or move away from 
the upper terminal holder. This screw likewise ends in a tip, by 
which the lower arc terminal may be held. Surrounding the whole 
apparatus above the slate base was placed a bell jar, in the neck of 
which was а rubber cork holding a tube whose end was covered 
with wire gauze. There was also a tube let into the slate base, by 
which connection could be made to a gas reservoir of any kind. 
The gas thus admitted was expelled through the tube fixed in the 
cork, and could, in the case of hydrogen or coal-gas, be made to 
burn at the end. The two terminals of the arc were connected with 
the source of electric supply—usually the street mains at 110 volts, 
continuous current—the upper through one of the tubes of the 
water circulation, and the lower through the central screw.  Poten- 
tial leads were connected to the other tube of the water circulation 
and to the terminal leading to the central screw. The electrodes 
used were ordinary solid carbons 047 in., 0:4 in. and 0:37 in. in 
diameter, and cored carbons 0:47 in. diameter; also metal terminals 
of copper, iron and aluminium, either as solid rods about 5 in. long, 
set into the lower holder, or pieces of the shape shown in Fig. 2 


fastened to the upper holder. The solid rods used were of tho follow- . 


ing diameters: Copper #in., iron in., aluminium фір. and § in. 
The light of the arc was passed through a double convex lens avd 

projected on to a sheet of squared paper, at such a distance that the 

are length could easily be read off from the image in fractions of 


* Abstract of a Paper read before the Physical Society. An abstract of 
tho discussion appeared іп T'he Electric ian, July 5, p. 483, in an account. 


of the meeting of the Physical Society. 
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minh, The are was magnified to 10 diameters. Its length could 
te kept constant by means of the screw holding the lower terminal. 
When carbon terminals were used, the ends were previously shaped 
into the general form they would after use have assumed. By this 
means much time was saved, as it appeared that, with a given arc- 
length and current, terminals once shaped do not give variable volt 
readings according to the time the arc has burned, but may be con- 
dered in their normal state as soon as they have reached their 
normal temperature. When metal terminals were used, the ends 
were rounded, but it was found better not to make them too pointed, 
owing to the tendency of the arc to bow out and become of un- 
certain and variable length. 

Deeriplion of Arcs.—In what follows, the arcs will be designated 
by the chemical symbols of their electrodes, followed by the gas in 
which they occur. Thus, Cu-C in Н. The first electrode is always 
positive, and, except whero carbon, or otherwise stated, is the upper 
terminal, cooled by water circulation. Observations were taken on 
ares in air and hydrogen, using carbon, copper, iron and aluminium 


Еа. 1. 
in all 
mbinations, both positive and negative; also several of 
Phenomena, бм. The following is a summary of the observed 


dres in Air.— 

Ай, d ce and Fe.C arcs are probably more or less familiar. 
üistingnishable na 1 aluminium flame is pale blue, being hardly 
йу slightly uL at of iron. The Al was oxidised rapidly, but was 

Wh A str away. Very little deposit was left on the globe and 
he end of the 5 was emitted, however, but a match applied 
арш. T The мег id not light the gas which should have been 
Сб —The aro SA d be lengthened to 0 5 in. with 10 amperes. 
of junction wb h steady; of a purple colour, except at the 

colour. A small d e copper, where there was a small region of 
It this were not contin rid osit of carbon quickly formed on the copper. 
ol carbon-carbon. y removed, the are soon assumed the character- 
The carbon terminal ds deposit on the apparatus was very slight. 
ur shown in Fig 3. urned away quite rapidly, assuming a three-stage 
жп, This are continual 
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y splutters and hisses and is very hard to 
e ih | more blue (from iron) than purple (from 
-probabi magnetit as reached a certain temperature, bubbles 
h however, now bec e—and the energy consumption increases. The 
Шрегев and 80 volte ges steady. It was drawn out to 05 ip. with 
СА This are at across the arc. 
ней а readily than when its poles were reversed. 
the very heavy formation of aluminium oxide 
t very в table, е 0 of the Al eleetrode. -But, once started, 
im ^ current of f would not be drawn out to more than 
piled and тегу Шы 10 to. 12 amperes, The Al electrode was 
W tus wag sated Cte & deposit of carbon embedded in 
"ur 7 M in the case of the Al. with a light grey deposit of Al, but not so 
ii and showed indi C are in hydrogen. The end of the carbon 
c as in the сада ications of a crater form. A pungent odour 
tap СА steady pre of the same electrodes with current reversed. 
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oxidised. A shallow crater was formed in ce Ra lak rt gi Жыйылыш оиы Айша ашы а ee qon Uu E negative and a small hard 
bubble of oxide on the positive. 

Fe-Fe.—This are is very steady at low currents and small arc-lengths. 
It is blue-coloured, with a yellow aureole. As the arc-length and current 
are increased, yellow fumes are given off in considerable quantity, and a 
deposit of yellow- brown powder, no doubt iron oxide, covers the apparatus. 
The terminals also begin to boil and the arc becomes less steady. When 
the bubbles make their appearance the arc begins to hiss, and there 
appears to be an increase in the amount of power consumed in the are. 
The boiling iron disturbs the arc, making it difficult to get accurate read- 
ings. There is also a hissing when the arc changes its point of attach- 
ment on the positive electrode. This is accompanied, as in the carbon 
hissing ато, by a fall in voltage, but is quite distinct from the hiss which 
accompanies the boiling iron. 

Al-Al.—This arc was found to be very unstable, The terminals became 
quickly oxidised where the arc is formed, causing the latter to travel 
around continually, seeking unoxidised portions, and tending to lengthen 
out and run up the sides of the terminals, finally going out. The аго is 
a clear blue colour with a thin yellow aureole. On each pole is a bright 
spot where the arc enters. A small grey deposit was formed on the 
framework. 

Cu-Fe.—The arc is bluish, with a yellow aureole. No copper-green is 
visible. The iron bubbles form a conducting oxide (magnetite), which 
when cool may be knocked off the end of the terminal, Also a bubble 
or deposit of iron is left on the copper if the ато has been burned for a . 
little time. There is also some brown iron-oxide deposit on the electrodes. 

Fe-Cu. —The copper was the upper cooled electrode. The arc showed 
a greenish colour, getting stronger at the copper electrode. Toward the 
iron it was blue. On knocking off the cap of oxide which covered the 
end of the iron, a heavy deposit of pure copper was found buried in the 
iron underneath. Quite a deep crater was burnt into the copper, while 
in the reverse experiment practically no effect was to be observed on it. 
The whole copper terminal was covered with a brown sooty deposit. 

Cu-Al.—The aluminium was the upper cooled electrode. This аго is 
more persistent than with the electrodes reversed in polarity. It is easily 
started, but is very unsettled in character, emitting constantly a hissing 
and spitting sound, and travelling about, over the surface of the elec- 
trodes, tending to lengthen out. But it does not go out as easily as the 
aro between the same terminals when the current is reversed. The flame 
is principally green from the copper. Sometimes the whole crater will 
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Fia. 3. 
The aluminium eleotrode 
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be green with merely a thin aureole of blue. 
was covered with a golden-brown deposit from the copper, and its end was 
hard and pitted. 
Al-Ca.—The arc was 
green from the copper terminal, about equally divided. It was very un- 


blue in colour from the aluminium terminal and 


stable and acted much like the Al-Al arc, being impeded in starting by 
the aluminium oxide, The arc would continually lengthen out until it 
ruptured itself. 

Fe-Al,—The aluminium was above and cooled. The aro is, as to be өх. 
pected, blue with a yellow aureole. It shows the characteristic aluminium 
tendency to glide about and play around the edges of the electrodes. It 
is less steady than the copper arca. The poles presented much the same 
appearance as those of the Fe-Cu arc. The Al electrode was embedded 
with iron to a асаре depth. . 

Al-Fe.—The aluminium was eaten into very slightly. The iron appeared 
as in the case of the Cu.Fe arc. 


Arcs in Hydrogen.— C-C.— The are was pale blue in colour, with a faint 
purple core. Its length was difficult to measure, on account of heavy 
carbon deposits, The carbons became shaped so that their ends formed 
parallel spherical surfaces, the positive being concave. Around the edge 
of the negative was built up a branching deposit of carbon, extending out- 
ward about a quarter of an inch. Compare arcs of carbon and iron. А 

Cu-C.— The arc was small and pale, consisting of a central core of red- 
dish-purple colour, enveloped by a region of green light. It persistently 
travelled around, finding no point of permanent attachment, and wearing 
a broad crater in the positive and shaping the negative to fit the ат 
The end of the carbon became very hard, with а deposit of copper, m e 
around the outside edge was EN carbon m 5 away. e 

ing globe was blackened by a fine сагоо 
Fe. G.—IThe ага is blue in colour, with a reddish- purple core. The iis 
boils at its point of contact with the arc, its surface becoming AME aT 
A black deposit covered ns apparatus m = ао 1 ES v e 
n other metal poaitives, ut w i 
а bad taken place. б The end of the ігор was f found to be so hard 


Шаш were very little affected, being somewhat *- that a file would not cut il. 
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Al-C.—This arc was more unstable than the other metal-carbon arcs. 
The globe and apparatus were heavily coated with a grey deposit of 
aluminium. The arc length was difficult to measure, owing to the deep 
crater formed and the shifting about of the ато. The aluminium wore 
away rapidly, but did not boil. It looked the same as in air, but no non- 
conducting formation acted to prevent the re-establishment of the arc. 
The arc was greyish blue in colour, with a rather faint purple core. 

C-Cu,— This arc appeared brighter than other arcs in hydrogen. The 
carbon was eaten away very rapidly, but there was no apparent deposit of 
material in the globe. А grey carbon deposit on the copper terminal 
tended to make the aro one between sarbon electrodes. The arc was 
more stable than when the current was reversed. It did not travel round 
on the copper surface and was fairly steady on the carbon except as it ate 
the latter away. There was no positive crater formed, the end of the 
carbon being quite irregular. 

C-Fe.—There was an intermittent discharge of sparks from all over 
the end of the carbon, and no steady are. The discharge could not be 
maintained for any length of time by the currents used, but would con- 
stantly go out, A earbon deposit gradually formed on the iron and 
black cobwebs became suspended from the framework and globe. On 
continuing to send the current, it became possible to form a steady aro, 
but i¢ was evident that we now had а carbon-carbon arc. On the carbon 
electrode there was built up a deposit of feathery branches which extended 
outward horizontally for $ in. all round. The iron was also heavily 
coated, but not with branching deposits. The centre of the carbon was 
quite deeply cratered, the interior being light grey in colour and probably 
converted into graphite by the heat. | 

- C-AL—This arc was extremely unstable. It would not continue at less 
than 7 amperes. A small lump of carbon deposit appeared immediately 
on the Al electrode, and the carbon electrode burned away rapidly, the 
arc always remaining attached to the carbon deposit on the aluminium. 
There appears to have been no inorease in the white aluminium deposit 
on the globe after the aro had been changed from Al-C to C-Al. This 
may have been because the aro was not attached directly to the aluminium 
gurface. | 

Cu-Cu.— With clean terminals no arc could be maintained in hydrogen 
with 110 volts supply and 15 amperes at contact, not even the shortest. 
On drawing the electrodes apart, a shower of sparks, or arcs, appeared, 
but immediately went out. Previously an arc was obtained, using а 
copper rod on which some carbon had been left from & former experiment. 
The arc remained until the carbon was exhausted. © 

Fe-Fe.—No permanent arc could be maintained. The spark shower 
lasted only a little longer than that with copper electrodes, but no length 
at all appreciable could be obtained between the electrodes while the 
eparking lasted. The sparks were numerous and gave the same hissing 
sound that usually accompanies a epark discharge in a vessel. The 
terminals were reversed, but with the same result. The sparks were pale 
blue in colour. The lower iron rod presented the same appearance as in 
the iron-copper arc below. The upper electrode was covered with a 
black deposit, but at one spot was а bare globule of metal where the con- 
tact had been made. 

Al-Al.— This gave better results than Fe. Fe, or than Alia combination 
with either Cu or Fe. The arc was reddish-purple or magenta coloured, 
and travelled about continuously, finding no point of permanent attach- 
ment, The metal was eaten into somewhat as in other area of Al in H. 
Attempts were made to steady the arc by shaping the lower electrode. 
The worst effect was obtained when this was pointed, for the arc 
stretched out to such lengths as to continually rupture itself. The current 
was also far more variable, in this case, than when the ends of the eleo- 
trodes were flat and parallel. The colour of the arc was found to vary 
with its length, being reddish for short arcs and more bluish as the arc 
length increased. There was considerable dull grey deposit from this 
arc, and the upper electrode seemed to be considerably built up with 
aluminium carried over from the lower. 

Cu-Fe.—This was very unstable. It consisted of a shower of sparks 
к was continually going out. There was some black deposit on the 
globe. 

Fe-Cu.—This was very little different from the last. The iron electrode 
showed a surface of pure metal surrounded by the black deposit which 
seems characteristic of iron ares in hydrogen. It was only slightly eaten 
away, but in pits of some depth. Some slight traces of copper were pre- 
gent on the end of the iron. The copper electrode was covered with the 
black iron deposit. At one point only a small drop of pure metal like 
iron showed where the arc had made contact. Oa removing the deposit 
ieee ош ша was 5 have been carried over on to the 

д s we have, as with m ide 
ОРЕ mated] ost of the arcs, evidence of the double 

Cu-Al.—The arc was a mixture of green and yellowich-red colours and 
was very unstable. There was no particular. deposit on the apparatus. 
The electrodes became roughened up somewhat, and the aluminium was 
eaten into considerably. The Al electrode was the upper cooled terminal, 

Al-Cu,—This arc was about as stable and bright as the last. The 
electrodes were burned away considerably and the globe was much 
blackened. On filing the end of the copper the metal looked like brass 
in streaks. The aluminium was covered with a slightly reddish-black 
ur and its end was found, on filing, to be porous to a considerable 
. Fe-Al.— This is a better aro than Al-Fe, being more in one place than a 
ped spark discharge over the surfaces of ihe eleotrodég: it continually 

issed, as is general with the metal arcs in hydrogen, but there was no 
race apes hag voltage drop. There seemed to be a general black deposit. 
above, and 55 e iron was а metallic globule, The Al electrode was 

Р -Fe.—A rotating mirror revealed a broad band of distinct 5 arks 
The direct appearance was as though a number of arcs were l 


mately 0-01 in., a discharge took place, 
could not be made continuous even with the smallest gap between the 
electrodes. < 

suddenly started and remained steady to a length of 0:05 in. The current 
dropped considerably below 8 amperes, the arc continuiug. The current 
was raised to 11 amperes and the arc burned quietly at 0-1 in. length, 
while а heavy deposit formed on both poles much as in the C-C arc in H. 
What really happens seems to be this: With clean copper poles no arc 
will exist at currents up to 15 amperes and higher, as in hydrogen. Bat 
with a continued spark discharge carbon is separated from the coal-gas 
and deposited upon the poles. When there is sufficient carbon, the arc 
starts, and we really have a carbon-carbon ато. 
deposit mixed with the carbon on th» electrodes, but the latter wore only 
very slightly burnt by the arc. 
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jumping across the дар; in fact, it resembled a medium between the ordi- 
nary metal aro and the momentary rain of sparks from Cu-Ca in H 
The sparks were bluish in colour, accompanied by heat-glow from the 
metal, The iron appeared little affected, but the aluminium boiled con- 
siderably, and on making contact at start the metals tended to fuse 
together. A kind of crater formed in the alaminium. There was quite 
a heavy black deposit on the apparatus. 

Arcs in Coal Gas.—Cu-C.— The aro was maintained with much more 
difficulty than in air, and required larger currents, Great quantities of 
carbon were deposited on the copper 80 quickly that it was im possible to 
measure accurately the arc length. The arc was small and dull ia 
appearance. 

Cu-Cu.—Atabout 28 volts and 8 amperes, with an aro length of approxi- 
hich in a moment went out. It 


On continuing the discharge for 10 or 15 minutes the arc 


There was some copper 


In general, it may be inferred that coal-gas is unsuitable for 


investigation on the actions of arcs between metal electrodes, for in 
a moment the carbon deposit makes the are virtually one between 
carbon electrodes. 
brilliancy. 


The arc itself resembles those in hydrogen in 


(To be concluded.) 


—————— 


ON THE MEASUREMENT OF MUTUAL INDUCTANCE 


BY THE AID OF A VIBRATION GALYANOMETER.* 


BY A. CAMPBELL, B.A. 
(From the National Physical Laboratory.) 


The determination of a self-inductance by comparing it with a 


condenser by means of Anderson's method can be made with ease 
and accuracy, ав the two adjustments are independent. The use of 
a vibration galvanometer in this method as carried out by Rosa 
and Grover (Bulletin of the Bureau of Standards, Vol. I., p. 291, 


1905) greatly increases the ease of manipulation and the sensitivity 


of reading. For several years past we have tested our standards of 
mutual inductance against the 
well as mica standards) which have been standardised by Maxwell's 
commutator method. For this purpose I have used Carey Foster's 


B.A. standard air condensers (as 


method, in which (as in Anderson's method) the adjustments are 
easy and the formula simple. The connections are shown in Fig. 1. 


Fic. 1. 


R isa non-inductive resistance (capable of carrying & fair amount 
of current) ; M is the mutual inductance to be measured, its secondary 
coil being in series with an adjustable resistance in the branch AyF ; 
K is a condenser and G a ballistic galvanometer. When there 18 
no throw on G on reversing the battery then M.—10-?K Rr, where 
M is in henries and K in microfarads, and r is the resistance of the 
branch AyF. То increase the sensitivity a secohmmeter arrange: 
ment was sometimes used. Knowing the value of the vibration 
galvanometer in other cases I attempted to apply it to this one, but 
found that the method had to be modified in order to make it ар 
ppan I found later that the modification I had introduced hat 

en already suggested by Rowland.t It consists in adding а resis 
tanco in series with the condenser K. 

After giving the theory of the modified method, the author des 
cribes vibration galvanometer methods which are little known. 

. e =: 


t Al tract of a Paper read before the Physical Society. 
t Pail. May. [5], Vol. XXIIL, р. 121, February, 1887. 
t Phil. Mag. 15), Vol. XLV., pp. 65-85 (1898). 
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By а vibration galvanometer is meant one in which the natural 
vibration frequency of the moving part can be adjusted to be the 
same аз the frequency of the source of alternating or pulsating 
current used. The two main advantages in using a tuned galvano- 
meter or other instrument are as follows: (а) When the instrument is 
ia tune with the source of current the vibratory motion of the moving 
pirt is enormously increased, due to resonance; thus a high sen- 
sitivity is obtained, usually about 100 times greater than that with- 
out tuning. (ö) Since the sensitivity is so very much greater for 
the proper frequency than for others, when the wave form is other 
than a sine curve, the instrument, if tuned to the fundamental fre- 
quency, responds to this, and is practically unaffected by the har- 
monies ; if the instrument is tuned to one of the harmonics instead, 
all but this component is practically ignored by it. For this reason 
the theory of each method in which a tuned instrument is used can 
be worked out onthe assumption that the wave forms of voltage and 
current areall puresinecurves. The deflection is usually proportional 
tothe amplitude. This use of a tuned instrument in null methods 
is. I believe, due to Max Wien, in ono of whose Papers (Wied. Ann., 
Yol. XLIV., p. 689, 1891) will be found а very complete discussion 
of a number of his methods of measuring inductance and capacity. 
In all his earlier experiments the tuned instrument was an optical 
telephone," in which the motion of the diaphragm was magnified 
by the use of a small mirror with light spot and scale. The sensi- 
tivity of this was 3 x 10-7 amperes per millimetre at 1 metre. 

In 1896 Rubens’ vibration galvanometer appeared,* and some 
years la'ert M. Wien brought out a more sensitive form. 


Moving Coil Vibration Galvanometer.—After using an instru- 
ment of the Rubens type for some time I designed another of 


© 
tO ы 
Col Zilk Threads 
Fic. 2 
moving coiltype, which I have found more convenient. It consists 


of an electromagnet (or permanent magnet) with a rather narrow 
air-gap, in which is suspended a very light and small coil with 
bifilar control, which can be regulated by altering the tension by 
means of an adjustable spring or weight (as in some oscillograpbs). 
In Fig. 2 is shown one arrangement of the suspended system which 
I have used (shown horizontally for convenience of printing). The 
range of frequency obtainable depends on the moment of inertia of 
the moving part, the tension, width of bifilars, &». In one speci- 
men the ordinary range (from 50 to 100 ~ per second) can be 
ricis by simply tightening or loosening the spring by the screw 
a wbile by placing an adjustable bridge b (Fig. 2) under 

e bifilars the range can be extended to 700 or 800 = per second. 
' x readiness with which the frequency can be adj sted appears 
:0 be one of the advantages in the bifilar type. As the frequency 
Is raised the sensitivity decreases in the inverse ratio. With given 
panel field in normal use (i. c., with resonance) the sensitivity 
Шү н оп the damping moment, which is both mechanical 

electrical, and it is of importance to keep the damping small. 

or Many purposes, at frequencies of 20 to 200 - per second, sufti- 
cient sensitivity can be obtained even when 
using a fairly large mirror (1 em. diameter), 
but for higher frequencies it is advisable to 
reduce this size considerably. The control 
torque is usually strong, the tension being of 
the order of 0:5 kg. to 1 kg. 

The best type of current to use is a nearly 
pure sine curve alternating current of very 
steady frequency (see Rosa and Grover above), 
but an Interrupted current can bo used with 
good accuracy. It is desirable to be able to 
set the frequency of the current by gradual 
and fine adjustment for the exact tuning, and 
for this purpose a wire interrupter like that 
Me W uen is „ It is merely a mono- 
tai | ted with fine adjustment of tension and main- 

"e are with a mercury break as tuning forks are. When 

9 on 18 In resonance which is known by the maximum 
ollow that it! е spot of light with a given current), it does not 

e wire; it he ate to the fundamental frequency given by 
order to determin e ın resonance with one of the harmonics. In 
umal method i үр the actual frequency to which it is answering, а 
tance brought 5 о test it by a condenser and a variable self-induc- 
very e куа Г. ыслап, Another method which I have found 
ridge! ag dove or the same purpose is that of Hughes’s inductance 
EP <ете!орей by Lord Rayleigh$, in which a mutual induc- 

Do Wien 4% duc, Vol LVE p. 27 (867 

Prof. E. 1. dr Physik, Vol. IV., p. 425 (1901). 

18% : 9. Hughes, Jour, Inst. Elect. Eng., XV., p. 6, January. 


i Lord Ravleigh, Phil. Mag. 


Fro, 3. 


chord solidly supporte 


December, 1886. 


Pe 


tance is compared against an independent self-inductance. 
connections are shown in Fig. 3, where M is а variable mutual 
inductance; L a self-inductance of resistance Р; Q, R and S non- 
inductive resistances; E a source of alternating or intermittent 
current of steady frequency, and G the vibration galvanometer. 
R+S is kept constant, Z being a slider by which 8, which is entirely 
a slide wire, can be gradually varied down to zero. 
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Ав Lord Rayleigh has shown, the conditions for a balance are 
QR —S8P - ??ML and М(Р+О+Е+ S) - SL, 


where p=27n, n being the frequency. Let Q as well as R+S have 
а fixed value. For good sensitivity tho resistance P usually will have 
а temperature cocfficient, not negligible, as the whole or part of 
the arm may be of copper. 


The author in his Paper considers the two cases according as Р 


is (1) known and constant, or (2) only approximately known and 
variable, and shows how the slide wire may be marked directly with 
the values of the frequency. 


А series of careful tests were made by this modified Carey Foster 


ned on a standard mutual inductance of nominal value of 0:05 
enry. 
wire wound in two deep channels turned on a cylinder of marble, 
the whole being soaked in hot paraffin wax after winding. The 
mean of the set of readings gave 0:05009, as against O 05010 obtained 
by using Carey Foster's method with a sechommeter commutator, 
and 0 05014 when tested by Kirchhofi's absolute method with a 
ballistic galvanometer.* 


This standard consisted of a pair of coils of silk-covered 


The author considers that the method described is capable of much 


higher accuracy than that shown. 


THE ЕМЕ. GENERATED IN THE SHAFTS OF 


ALTERNATORS, AND A SUGGESTED NEW TYPE 
OF LOW-VOLTAGE ALTERNATOR | 


BY F. PUNGA AND DR. W. HESS. 


Summary.—The authors draw attention to the trouble sometimes 
experienced with the bearings of high-speed alternators due to the 
generation of an E.M.F. in the shaft. Au explanation is offered of this 
effect, and suggestions are made for applying it usefully to the construc- 
tion of a special type of low-voltage alternator. 


Trouble has in some cases been experienced with the bearings of 
alternators, especially,-those driven by steam turbines, owing to 
excessively rapid wear of the bearings. In such cases the presence 
of a small E.M.F. between the shaft and the bearings could be 
detected. It might at first sight appear as if the film of oil 
surrounding the shaft offered sufficient insulation to prevent the 


i i tion of the 
circulation of large currents and consequent destruc 

i i ice this has not been found to be the case, во 
baane шша ouis completely insulating the 
or the bearings from the 


ideri - alternator having an arma- 
understood by considering a four-pole iei 1 and i the revol- 


F 
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by M/2 4- Му, and that along II. by M/2— Mc. A quarter of a revo- 
lution later the field magnet will have come into the position shown 
in Fig. 2, the reluctances of the paths becoming equal, and the flux 
along each M/2. It is thus evident that the flux M» periodically 
passes across the shaft, this cutting of the shaft by the flux giving 
rise to an alternating E.M.F. in it. The frequency of the E.M.F. 
is easily seen to be equal to that of the armature E.M.F., and its 
magnitude on the assumption of а sine-shaped wave is 44nM w 
x 10- *. 

Some measurements carried out ор а four-pole Alioth alternator, 
in which the reluctance of the joints in the armature core was 
purposely varied by more or less separating the two halves, yielded 
values of the Е. М.Е. in the shaft which agreed satisfactorily with 
the caleulated ones, 

Taking the general case of an alternator having any given number 
of poles, it will be seen that no E.M.F. of the kind under con- 
sideration can occur in a two-pole machine, but that it will occur in 
all machines the number of whose poles is a multiple of 4. It will 
thus oceur in 8, 12, 16, 20 pole, &e., alternators. 


^ — 
———U— — 


Leakage 
Path III 


- 
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- - 

— — - ~ 


Fic. 3. 


of a 2p pole alternator may be 


In exceptional cases the armature 
An E. M. F. will be induced in 


divided into » parts or segments. 
the shaft if 2p/m is an even number. 
From the formula given above for the E.M.F it is evident that 
its value depends on the flux per pole. Hence this E.M.F. will be 
much greater in large high-speed generators than in slow-speed 
ones. ' 
Куеп the mos perfect mechanical joint offers an appreciable re- 
luctance, so that the E. M. E. in question саппо& be eliminated by 
improved workmanship. The only effective: remedy is to provide 
several joints m, choosing their number so that 2p/m is not even, 
and arranging matters so that all the joints have the same reluctance. 
Thus, in a four-pole machine, а division of the core in а vertical as 
wellas in а horizontal plane would cause the shaft E.M.F. to dis- 
appear. The joints in the core may be most conveniently obtained 
by leaving very short radial air-gaps between the laminated segments, 
without subdividing the supporting ring more than appears desir- 
able from a purely constructional point of view. 


Fra. 4. 


The auihors have considered the question as to whether the effect 
under discussion, which only acts in a disturbing manner in the 
case of machines of ordinary construction, could not be practically 
utilised, and, as a matter of fact, it appears that an alternator based 
on the principles above explained is worthy of serious consideration 
in connection with some applications. The authors have pri- 
marily in view elpctro shea I. works, in which frequently very 
large currents are required ät very low voltages (occasionally 
1,000 amperes at 20 volts) It is known that the design of an 
alternator of the usual type for such large outputs and low voltages 
presents great difficulties, and in the case of high-speed machines 
the design may become impossible. A higher voltage must then be 
chosen, and step-down transformers used. But by utilising the 
shaft N. M. F. a peculiar alternator of low voltage may be constructed, 
Such an alternator-has no special armature winding, and hence, no 
regi ES mapa соге. · dine peed stampings are arranged so as 
to proy e necessary radial air-gaps e armat rindi 
is represented solely by the shaft, sores 8 ie. ed Win 
sufficrent number of бор et brushes’ to 'eoll&et thé! la 
The bearing pedestals Wust, of cotrsé,’' bo “ҮН АЫ, ү 


1 
` 


roth the 


current. 


bed-plate. Considering the armature reaction of such a machine, 
it will be seen that the armature current flowing through the shaft 
gives rise to leakage fluxes I. around the magnet yokes, II. around 
the stator, IIT. around the stator and through the pole-shoes. These 
three leakage paths are indicated in Fig. 8. A solid yoke ring for 
the field could not be used, owing to the excessive eddy-current loss 
which would be brought about by the leakage flux I.; on the other 
hand, a laminated yoke ring would render the armature self-induc- 
tance too large. Two methods of overcoming the difficulty may be 
used: either the yoke ring is fitted with damping coils, or the con- 
struction shown in Fig. 4 is adopted, in which the continuity of the 
yoke ring is frequently interrupted. The leakage flux II. may be 
kept down by а suitable choice of the radial gaps in the core, while 
the flux III. may be reduced by the use of a long main air- gap . l., 
by a large number of ampere-turns on the field. 


——Є—Є 


HOME OFFICE REGULATIONS. 


_———— 


In our issues for Oct. 4th and 18th we gave the objections of the 
Incorporated Municipal Electrical Engineers (Greater London) and 
of the Society of Power Company Officials to the Draft Regulations 
of the Home Office regarding the generation, transformation, distri- 
bution and use of electrical energy in premises under the Factory 
and Workshops Act, 1901. We give below the objections of the 
Incorporated Municipal Electrical Association :— 

In forwarding the objections to the Home Office the honorary secretary 
of the Association (Mr. H. Faraday Proctor) states that the Associa- 
tion, through its members, represents а capital expenditure of over 
£30,000,000 incurred by local authorities in electricity supply under- 
takings in the United Kingdom and also many millions of pounds 
expended by consumers supplied from the numerous systems. The 
objectors are of opinion and respectfully submit that Undertakers, 
with statutory powers and obligations, authorised under the Electric 
Lighting Acts, should be under the control and regulation of one Govern- 
ment department only as regards technical matters. Since, by the 
Electric Lighting Acts, undertakers are already and always have been 
subject to the control and regulations of the Board of Trade, as made 
and amended from time to time, and since such regulations provide 
ample protection to workmen, different regulations issued by ‘another 
department are undesirable. If further or more detailed regulations are 
necessary, the Association would welcome an amplification of the existing 
regulations rather than the issue of new rules by any other depart- 
ment. 'The Association, therefore, asks that nothing contained in the 
regulations as drafted, or as they may be amended, shall apply to under- 
takers (or their works) authorised under the Electric Lighting Aets. The . 
Association submits that the regulations generally would unfairly and 
seriously handicap the use of electricity as compared with other forms of 
energy not subject to such regulations; that the regulations should not 
be made retrospective, except in cases where it is shown that existing 
works have in practice proved dangerous ; that the regulations as a whole 
are too vague and general to be instructive or useful, whilst even in 
the hands of an expert they are open to £0 many constructions as to be a 
source of perpetual misunderstanding and expense. All inspectors em- 
ployed in connection with the enforcing of the regulations should be 
specially appointed electrical inspectors, fully qualified and experienced 
in the description of works under inspection. Occupiers of premises 
should in all cases be given a right of appeal against the decision of any 
inspector. : 

If the regulations are in any instances made retrospective an alteration 
of the dates by which the regulations shall be complied with is necessary, 
as compliance with the dates mentioned would be impracticable. The 
Association respectfully submits that the definition of *' cables” is im- 
properly applied to the expression “ cable " and would lead to great con- 
fusion. The definition of ** switchboard "’ is too wide. If taken literally, a 
single switch, a single fuse or the coils of an are lamp with the requisite 
` conductors would constitute a switchboard. The definition of “ switch- 

board passage way ” is too general. “As it stands it would embrace even 
a telephone box containing a switch for controlling the light, &c. 

_ Reg. 1.—The word are should be substituted for the word “ may A 
in the second line. The Association is of opinion that this, in common 
with most other of the regulations, is too vague and general to be of any 
real use. Regulations drawn up on such general lines are deemed very 
undesirable, since they give to inspectors the power of deciding what 
shall or shall not be considered necessary. It is not proposed to repeat 
these remarks in respect of each rule to which they apply; it will be under- 
LM they apply generally to nearly every one of the regulations as 

rafted. 

Reg. 2, 8, &c.— See objection to Reg. 1. 

Reg. 4.—This regulation should be delet ed. 
and disconnecting links should most certainly be allowed. 
regulation 9 а link would appear to be a switeb.) 

Reg. 5.— The last sentence, commencing with the words“ Every fuse 
shall be," should?be deleted or amended, (The Association is of opinion 
that there are certain fuses which must of necessity receive attention 
whilst there is to a.certaiu extent, a risk of shock, but such Would be 
attended to by competent persons only, and, therefore, the danger would 
be redyced to a minimum and would be trivial in character.) 

l | Reg 11 his vegulatión should be deleted, because (a) it is prefer- 
tablelund Tar shfet that finder certain conditions there should be one switch 
‘only for che control of two or more motors, Хо, (Conditions often exist 


The use of switch-fuses 
(Note. Under 


Digitized by Google 
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= ————— : 
nnder which switches, if more than one be installed, are liable to be mis- 
taken one for another, with dangerous result, ag, for instance, on a crane 
or other machine driven by more than one motor); (b) the use of switch 
loses instead of switches should be allowed, as the addition of innumerable 
euilehes would greatly add to the risks az well as expense. 

Reg. 12.—The Association is of opinion that paras. 2 and 3 should be 
deleted, because they would involve great expense without corresponding 

fits. 
pon 13.—Para. 2 should be deleted, because (a) the grouping of 
portable apparatus on one control should be allowed, (5b) the provision 
ol a plug connector ig sufficient in most cages and is often preferable to a 
switch. | 

Reg. 15.—This regulation should be made to apply to high-pressure and 
extra high-pressure switchboards only. 

Reg. 17.—As previously stated, it is imperative that these regulations 
should not be made retrospective. (This observation applies especially to 
this regulation, This regulation cannot be enforced, even as regards new 
work, unless the definitions are amended.) 

Reg. 18 (b). —This subsection should not apply to low-pressure instru- 
ments (where one pole is at earth potential) used on switchboards for the 
control of high-pressure or extra high-pressure circuits. 

Reg, 18 (d).—This subsection should be deleted, as compliance is im- 
practicable, or so nearly so as to be most undesirable. 

Regs. 21 to 33.— The seregulation should only apply to high-pressure 
and extra high-pressure working. 

Reg. 30.—Although referred to in the above paragraph, special atten- 
tion is directed to this regulation, which, it is contended, would need- 
lessly alarm the great majority of users of electricity who use low-pressure 
currents, and would result in a serious set-back to the electrical industry 
generally, The Association submit that this regulation should only apply 
where high pressure or extra high pressure is employed. 

Reg. 33.— The words ‘‘ switchboard ог” to be deleted, as, owing to the 
wording of the definition of a “ switchboard,” a switch for controlling 
the lighting of the sub-station could not be placed within reach, and 
tuch arrangement is necessary. 

The word “accidental,” in line 4, to be inserted between the words 
“within” and “reach,” 


NEW “COMMERCIAL” CABLE TO CUBA. 


The Commercial Cable Co. have this week opened for regular 
trafic their new submarine cable between New York and Havana, 
Cuba. Over the new cable there are only two intermediate points 
of transmission —viz., at Waterville (Ireland), the starting point of 
all the Commercial Company's cables on this side of the Atlantic, 
and New York. The whole of the company’s five Atlantic cables 
пш, with the new cable at New York, and thus an all-cable route 

tween the United Kingdom and Havana is provided, avoiding 


Туре G2 6,00e and 14/18 V. &. 
Twin core В.Т. and Lead Covered. 


Туре A* 19/1» V. S 


Shore End (New York). 
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brass-taped core, and Y.S. indicates yarn served. The weights of 
types in tons per nautical mile are as follows: 


р In air. In water. 
D niesek 8 ызуу. — 
А. СЕИ 10:5 7˙5 
—— T3 535 
B S азал. 21 
D 2°6 . 14 
D: uetus 1:9 11 


The breaking strain of type D is 10 tons and the elongation 4 per 
cent. At the New York end 10 miles of twin core cable is used for 
sea earth, and at the Havana end half а mile of twin core cable. 
The Havana shore end of the cable has a brass-taped core further 
protected by the lead covering. The inductive capacity of the cable 
is 0-345 mfd. per nautical mile, the conductivity of the conductor 
being about 99:5 per cent. 

Thecable was manufactured and laid by the India Rubber, Сайа 
Percha & Telegraph Works Co., of Silvertown and London, the 
company's famous c.s. “ Silvertown” having been engaged in the 
laying operations. The “ Silvertown” completed laying the cable 
on October 17th. The engineers acting on behalf of the Commercial 
Cab'e Co were Messrs. Clark, Forde & Taylor, 4, Gt. Winchester- 
street, London, E.C. 


CORRESPONDENCE. 


Е 


SPECIFICATIONS FOR STREET LIGHTING. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR : In the editorial note which you append to my letter 
on the above subject, you express а doubt, whether, from the 
optical (presumably “ obstacle” is a printer's error) point of 
view, Kingsway and Oxford-street are really comparable, and 
whether, if the two syatems of lighting were interchanged, tho 
results would be the same. | 

As far as I can see, the only possible causes of any differ- 
ence would be :— | 

1. That owing to the disturbing offect of the surroundings, 
the actual illumination was affected in one casa more than iu 
the other ; or | 

2. That the effect on the eye, differed in the two casos owing 
to the same causes. 

As regards the first suggestion, I may say that the Oxford- 
street measurements were taken at a time when there was no 
shop lighting (on a Bank Holiday, in fact), and that the point 
chosen was such that one side of the road was lined by largo 
trees, whose reflecting power is almost nil In the case of 
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latest thoroughfare, hardly form a promising background for a 
lighting display, but we have been so often referred to it as 
the “last word in street lighting, that one may be pardoned 
for regarding it as a fair example. Moreover а comparison 
of a large number of curves and figures which, together with 
those given in my letter, lately appeared in the columns of 
one of your contemporaries, leads one to the conclusion that 
the average illumination is, on the whole, a surer guide than 
the minimum. 

It would be extremely interesting if some of your readers 
would make a casual inspection of the localities mentioned in 
my letter, and would subsequently arrange them in order of 
merit, from the point of view of the public frequenting them. 
I venture to think that the order would be more nearly that of 
means than of minima, 

I need hardly point out that the figure 0:1 which I gave as 
the limit of satisfactory measurement should have been 0:01 
candle-ft.—I am, &c., KENELM EDGCUMBE. 

87, Victoria-street, S. W., Oct. 21. 


CORRUGATION OF TRAMWAY RAILS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : With your permission I will give particulars of a theory, 
with remedy, re above, which I have not seen published 
before in detail. It seems to be generally accepted that corru- 
gations do not form for some time when new rails and rolling 
stock are first used. р | 

When a tramway car is travelling round a curve, the fact that 
both wheels are fixed to one axle causes a certain amount of 
slipping, as the outer wheel has to travel over a longer rail 
than the inner one. The question which wheel does the slipping 
is important ; if the inner one slips, it must be of a positive 
nature—that ie, it would have to revolve quicker than the 
car is travelling ; if, on the other hand, the outer wheel does 
the slipping, it will be of a negative nature—that is, it 
revolves slower than the car travels. Experience shows that the 
latter obtains and the outer wheels do the slipping, the fric- 
tion of tho bearings being a powerful deciding influence. The 
result of the above opposing forces is that the axle is subjected 
to a torsional strain, and the car frame is also subjected to a 
strain tending to make it diamond-sha The inner wheels 
tend to push their side of the car forward whilst the outer 
wheels tend to hold their side back, which causes the flanges 
of the leading outer and trailing inner wheols to press against 
the gauge edges of their respective rails and the car tends to 
travel cornerwise, the inner side leading. When the rails 
and wheels are new, the gauge side of the rail meets the side 
of the flange, as it theoretically should do, something like Fig. 1. 
There is no tendency on the part of the wheel to climb, the 
slip caused by the curve is continuous, the car runs smoothly 
and no corrugations are formed. 

The conditions are different when the rails and wheels have 
been in use for some time; tho rail angle has become rounded, 
and tho angle formed by the tread and flange of the wheel is 
replaced by a rounded corner, as in Fig. 2.* These together 
form an incline up which the leading outer and trailing inner 
wheels tend to climb when subjected to the end thrust of 
the axle described’ above, and which it would have to do 
before flange and rail can come in contact. Thus the action 
of these wheols when rounding a curve on which corru- 
gations are liable to form is as follows : Commencing with 
the wheel tread resting firmly on tho crown of the rail, 
as the car travels on the end thrust described above comes 
into operation (concurrently with torsional strain in the axle), 
which causes the wheel to climb more or less the incline 
formed by the two rounded surfaces above mentioned, and the 
weight of the car is partially removed from the crown and 
tread and transferred to some part of the rounded surfaces 
(Fig. 3). During the time the crown (which is generally 
rough) and tread are in firm contact the wheel does not slip, 


— maama 


In reproduction the diagrams sent by Mr. Briggs have lost some 
ok their detail. us in Fig. 2 the groove of the rail and the tread of 
the wheel should not appear to be in contact except along the crown 
of the rail, owing to the curve of the wheel being of larger radius than 


that of tho rail-section. In Fig. 3 th lactis at i ami 
qact of the curves only.—Ez. Ej e con ig at the point of con 
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and the torsional strain therefore accumulates in the axle, but 
immediately the weight is transferred to the smaller area of 
the rounded surfaces the pent-up torsional strain seizes the 
opportunity to relieve itself, which it does by causing the 
wheel to slip. The fact that the rounded part of the rail is 
often smoother than the crown will assist in bringing about 
this slip, which, besides relieving tho torsional strain, at tho 
same time allows the wheel to drop back into tread and crown 
contact, when the above operations are again repeated, ог {һе 
climbing and dropping may occur without any relation to slip. 

The leading outer wheel is subjected to groater climbing 
tendency than the trailing inner, because centrifugal force 
acting on the weight of the car favours the former and acts 
adversely to the latter; also the former is pushed along and 
the latter is trailed. This accounts for the outer rail corrugat 
ing first and also for the longer pitch of the corrugations on 
the inner rail when formed. be . 

The cornerwise tendency will gradually diminish as driving 
slip increases. Straight, or nearly straight, rails, when on а 
road with camber, are subject to the climbing tendency on 
the lower rail, and often result in a jarring effect on the cars 
before any corrugation develops, and any slight curve may 
assist or retard this action according as they work in conjunc- 
tion or oppose each other. In this case, the cornerwise ten- 
dency being absent, both the lower wheels may assist in 
producing the jarring effect which may, or may not, resolve 
itself into corrugation. . I know of one instance, where the 
above conditions obtain, in which the jarring effect is excessive 
and the corrugation is patchy and not continuous. 


| 2 | 
| 4 
А 

Thus, according to this theory, the pressure of the rounded 
surfaces against each other is directly and solely responsible 
for the jarring effect which may, or may not, produce corru- 
gation. This pressure may be brought about in various ways, 
viz., curves as described above, camber of the road, centrifugal 
force, swaying of the car round a vertical axis in the centre of 
the car, as when entering or leaving curves or sudden alteration 
of radii of curves, а short length of springy or unsupported 
rail and various others. All the various causes, to my mind, 
appear to focus themselves on the rounded surfaces, and 
emerge on the other side as a jarring effect which sometimes 
results in corrugation. When a new rail first begins to corru- 
gate, the bright patches at regular intervals on the rail angle 
can only be caused by the rounded cornor of the wheel. 
Again, if, whilst keeping in mind the rounded surfaces in 
Figs. 2 and 3, the effect of end thrust with a dry rail is con- 
sidered, it must be to cause the wheel to climb and travel along 
in a “ perched up,” unstable position, which the weight of the 
car resists, and every slip causes it to drop. : 

The rising and lateral movements of the wheel may be in- 
finitesimal or nil at first, and slip is continuous before corru- 
gation is formed ; but subsequently the above-described inter- 
mittent action develops, which no doubt induces a synchronous 
vibration in the rail, and corrugations ate formed. The rounded 
corner in the wheel explains why a renewed rail corrugates 
sooner than one on a new system. 


The remedy I suggest is to cut a groove, as at А in Fig. 4, во 
as to allow the flange to touch the gauge edge of the rail with- 
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ош any tendency to rise. In the case of existing wheels the 
brakes might be arranged to cause the maximum amount of 
wear on the part of the wheel tread nearest the flange, во as to 
reserve the angular shape. Figs. бапа 6 show an additional 
remedy, not applicable to tramways, by cutting a groove in 
the rail. . 

The remedy suggested may cause additional flange wear, 
hut (his could be met by renewablo flanges. 

This theory could casily be tested by splaying off for a few 
yards the rounded corner of a noisy or slightly corrugated rail, 
when I should expect it to become silent or wear smooth. 

In the Boston experiment mentioned in the Tramway and 
Railway World, October 3rd issue, which appears to refute this 
theory, it is quite possible for the curved surfaces to have been 
in contact without showing signs of friction on the side of the 


rail.—I am, &c., 
Leeds, Oct. 19. J. H. BRIGGS. 
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ECONOMIC COAL AND ASH HANDLING AT HAMMER. 
SMITH ELECTRICITY WORKS. 


The economical handling of fuel and clinker in modern electric 
light and power stations is an item that requires careful considera- 
tion, seeing that the design necessarily depends on the situation of 
the coal store or overhead bunkers. The sam» observation applies 
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ВЕхх& Солі, AND ASH-MANDLING PLANT 


to the handling or the takin i 
e taking away of the clinker. A good example of 
" A iv ч accomplished in this direction is a coal and ash-handling 
1 s | = been installed at the works of the Metropolitan 
ах be of Hammersmith electricity works, particulars of which 
en supplied to us by Messrs Ed Bennis & Co. 


he m ling installation was designed fcr handling small fuel at 
into the work ү per hour. By this system the coal is brought 
in arranged 8 by means of carts, and is tipped into а dumping 
ing bin с dome distance from the boiler house The dump- 
tapered Жока of a cast-iron cone-shaped tank, the outlet being 
® coal ЙН 80 аз to form a chute оп to the bottom end of 
Material f di eyor. To prevent large pieces of fuel or other 

nding their way on to the conveyor a grid has been 


fixed over th ; , 
on found S р a the dumping bin. 


or conveyor-boot wi 
anl wi 
Means of four links 


thout raking. In. this case a power-driven 
t indispensable. The screen. is suspended by 
and cranks, the motion or power for jigging the 


din. - 


Stationary grids have | 
t the bulk of the coal passing to the elevator | 


OCTOBER 25, 1907. 65 


screen being given by hand by the attendant, by means of a lever 
arranged at one side of tho dumping bin. From the dumping bin 
the fuel is elevated, conveyed and distributed through chutes into 
the overhead storage bunker. The incline portion of the conveyor 
is carried on a light lattice girder supported in the centre by a braced 
leg. The angle of the conveyor is about 25 deg. from the horizontal 
plane. The vertical height through which the fuel is elevated by 
this means is about 40 ft. The horizontal or distributing portion of 
the conveyor runs the full length of the bunkers. The bottom of 
this conveyor is provided with openings, chutes and cut-off slides 
through which the fuel is delivered into any portion of the bunker. 
The slides are operated from a gangway above the bunker. 

One of the advantages of this system of conveyor is seen in the 
simplicity of its design, necessitating few actual working parts. 
Thé design may be briefly described as showing a series of U -shaped 
links, 12 in. in pitch, secured at the joints by means of special g in. 
rivets and washers; the links are made of 2] in. by 4 in. mild steel 
flats. The conveyor troughing is cast of special hard cast iron, 
12 in. in width by Sin. in depth, § in. in thickness. The return, or 
idle portion, of the chain runs over cast-iron idlers with chilled 
peripheries, the trunnions of the idlers being turned and revolving 
in solid grease-lubricated bearings, which form part of the carriers 
or brackets that are bolted to the conveyor troughing. 

Provision has been made on the return drum of the conveyor for 
а simple and effective means of taking up the slack of conveyor 
chain. The conveyor chain is driven by a hexagonal drum and 
drags through a substantial spur wheel reduction gear, the first re- 
duction being machino cut. Power is supplied for driving the con: 
veyor by means of a small steam engine, of which the cylinder is 6 in. 
in diameter with a 9 in. stroke. | 

The ash or clinker is handled by a conveyor of the same type of 
design and construction as that 
used for the coal, excepting that it 
conveys and elevates the material 
in a reverse direction to the coal 
conveyor, that is, the gathering or 
horizontal portion of the conveyor 
is fixed in a small brick culvert 
under the boiler house floor plites, 
the ashes or clinker being delivered 
on to the conveyor through. cast- 
iron chutes, openings for which 
are provided in the floor plates. 
After being conveyed horizontally 
for the length of the boiler house 
the clinker is elevated by the 
same chain running in a trough 
at 25 deg. from an horizontal 
nlane through a vertical height of 
80 ft. | 


Conveying and elevating in this 
manner has hitherto presented 
problems, owing to the difficulty 
of keeping the coaveying side of 
the chain down on the bottom of 
the conveyor trough at the com- 
mencement of the incline portion. 
In the present case this has been 
very simply overcome by the fixing 
of three pairs of rollers at the 
commencement of the incline, 
which in no way interfere with the 
clinker or ashes. The clinker is 
delivered into a cast-iron tan 
supported on a steel structure, the 
bottom of the hopper being сопе: 
shaped to allow а free discharge. 

A simple form of rotary cut-off 
valve is provided on the bottom of tbis hopper, во that the M 
can readily discharge the contents of the hopper into carts. i 5 
conveyor is driven in a similar manner to the coal conveyor, all the 
gearing and other parts being the same; power du been de 
supplied by a small engine, of which the cylinder is 6 in. in diame 

and 9 in. stroke. The top of the storage hopper is covered in, во as 
to protect the machinery from the effects á the кыре -— 

The amount of power required to work these plants may о 
extent be ше from а consideration of ше аш е оЁ ien 

engines, both of which only run at the comparatively slow spee (ed 
100 revs. per min. To keep condensation down to ipee age 
both engines are some distance away from the steam ine), a 
for each plant is supplied to the engines through а 1e ot о! 
pipe. Another point possibly worth notice, URN e asp 1 
economic maintenance, is the simplicity of the design a 

rength of all the working parts. ke | 

: The illustration gives а fair idea of the“ Bonnis " system of clevat- 


ing and conveying as applied to boiler houses. 
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LEGAL INTELLIGENCE. 


— — 
Lloyd’s v. Marconi International Marine Communication Co. 
(Ltd.) and Another. 


On Tuesday the Court of Appeal (the Master of the Rolls and Lords 
Justices Fletcher Moulton and Farwell) heard defendants’ appeal from 
the judgment of Му. Justice Kekewich. (The facts were reported in 
The Electrician for Feb. 22 last.) . | 

Mr. WAkNINGTON, K. C., for appellants, said the question at issue 
was the true construction of two agreements between the parties. At 
the time the first agreement was made Marconi’s Co. had established 
stations on the English and Irish coasts, one being at the North Fore- 
land. The point arose as to the rights of the parties with regard to 
what ho might call the disestablishment of Marconi’s established sta- 
tions at the date of the agreement. It was admitted on both sides 
that the circle of influence was one with a radius of about 75 miles, and 
that messages from those stations within such circle would be confused 
with each other, or, in technical language, jammed. Under the 
ngreemeut the International Co. granted Lloyd's the right to use 
the Marconi system for maritime signalling at all Lloyd's stations 
then established, or to be established, during the currency of the 
agreement (which was to run for 14 years) in any part of the world, 
with certain exceptions, and Lloyd's were to give an order for installa- 
tions in 10 stations at least before a certain date. At this time Lloyd’s 
station at the North Foreland was not in actual work—it was tem- 
porarily suspended. The question was whether Lloyd’s could at any 
time after the agreement give notice to Marconi’s to equip their 
(Lloyd’s) North Foreland station, in view of the fact that Marconi’s 
already had a station there. Clause 2 of the agreement, which pro- 
vided for the speedy installation of the apparatus and the payment to 
be made, was inconsistent with clause 13, which provided that stations 
already established by defendants should be worked by Lloyd's, who 
were to account to the company for the revenue. Where two clauses 
were inconsistent with one another he submitted that the principle 
was to take the later clause as a proviso to the first or an exception to 
it, and that it was incompetent for Lloyd's under clause 2 to give 
notice to the company to equip a station for them at North Foreland 
which would kill their own station. His contention was that all the 
established stations of Marconi's were excepted by clausc 13. 

Lord Justice FLETCHER MourroN: Surely we ought to hear the 
facts ot the case. Nobody would want two stations within 100 yds. 

Mr. WARMINGTON : I should have thought not. 

The MasTER OF THE RoLrs : There must be something else behind it. 

Mr. WARMINGdTON: There are some facts I know, but I do not 
care about them very much. The real importance to us is this: If 
what has been done and, according to Mr. Justice Kekewich, rightly 
done, with regard to the North Foreland is repeated at other places, 
our stations will be killed. Their allegation against Lloyd's was that 
the work was not done satisfactorily, and the plaintiffs had complained, 
he thought, of the defendants not equipping, or something of that 
sort. When the case came on for trial the parties met and came to 
an agreement which they fondly imagined would settle all their 
differences. Unfortunately, so far from settling them, he was not at 
all sure that they had not raised other questions. On Nov. 30, 
1905, plaintiffs notified defendants of tive of the stations at which 
they a bae installations, amongst them being the North Fore- 
land. The Marconi Co. at first thought it included by mis- 
take, and the sug estion was made that a station on the coast 
of Scotland shou be substituted. He could not say, how- 
ever, that the notice was ever withdrawn. On the contrary, it 
was insisted upon, and it was made in this action the title that they 
had to show that they were to have their North Foreland station 
equipped, and the judge said that that involved that the Marconi Co. 
should have no station there at all. It also had this effect, that 
Lloyd's working of Marconi's old-establishod stations was objected to, 
and the objection was not acquiesced in by Lloyd's. That subse- 
quen became the subject of further litigation before Mr. Justice 

winfen Eady, who upheld the objections made by Marconi's, and 
gave thein the right which they insisted upon of going into the com- 
pany 8 stations which Lloyd's had improperly worked. 

Lord Justice Moviton: Before that had Lloyd's station at the 
North Foreland been fitted ир? 

Mr. WanMrNGTON: No. 

The Master or TUE Rotts: You claimed, then, the right to work it? 

Mr. WARMINGTON : Yes. 

The Master OF THE Rotts: What is pou present contention ? 

Mr. WARMINUTON said plaintiffs had been working, under clause 13 
of the original agreement, the defendants’ station. The defendants 
said ae were improperly working. Under the second agreement 
their only remedy was to go in and work themselves. That was dis- 
puted, and under Mr. Justice Swinfen Eady's judgment the defen- 
dants established their right, and in Juno, 1906, went into their own sta- 
tion and worked it. After this date it appeared from the correspondence 
that the suggestion was made—he was not quite sure on which side 
that Marconi’s might make uae of Lloyd's North Foreland station 
which was not then in use, and for a period of some weeks Marconi's 
removed their apparatus trom their own station, and made what was 
rather a makeshift affair at the Lloyd’s station. They had to fix up 
the aerial u on a lighthouse instead of upon a mast. Shortly after 
е fecling between the parties became acute. Defendants took 
slate fea Tori from the North Foreland station and 9917 0 

y House, as the tenancy of-; their own origifial sta 


was about to determine. The plaintiffs said they were entitled to 
make defendants equip their North Foreland station and abandon their 
own, because the two could not be worked together. 

The MasTER or THE RoLLs, in giving judgment, said he shared 
the difficulty of Mr. Justice Kekewich in appreciating the position 
taken up by defendants. То his mind the case was nn exceedingly 
plain one, and the construction of the agreement of Sept. 28, 1901, was 
reasonably clear, and he should content himself with adopting the 
judgment of Mr. Justice Kekewich. Не thought without further 
words that the appeal failed and should be dismissed with costs. 

Lord Justice Мостітом said be was of the same opinion. There was 
no difficulty really in the two stations being situated close together or 
in their working harmoniously. 

Lord Justice FARWELL having concurred, the appeal was dismissed, 
with costs. 


Herbert Morris & Bastert (Ltd.) v. Loughborough Corporation. 


The Court of Appeal (the Lord Chief Justice and Lords Justices 
Buckley and Kennedy) heard this appeal of plaintiffs on Friday from 
the eden of Mr. Justice Bigham dismissing their action for 
damages for alleged breach of agreement to supply them with elec- 
trical energy. On Nov. 22, 1905, defendants failed to supply energy 
for about six hours, and plaintifs’ works were stopped and 200 work- 
men were thrown idle. The case was reported in The Electrician for 
Nov. 2, 1800 (p. 106). | 

Mr. SHEARMAN, K. C., contended that appellants were entitled to 
sue for the recovery of damages for the breach of contract. It was 
true that sec. 62 of the Corporation’s Act obliged the Corporation to 
supply electrical energy when required to do so to those within a 
certain distance of the Corporation’s mains under a penalty, but the 
supply in the present case was under a special agreement, wholly apart 
from the act, and having regard to the fact that plaintiffs were 
outside the limits of the boundary of supply, and the Corporation had 
to lay a special main in order to supply plaintiffs with energy under 
the agreement, the breach of that agreement did not entitle plaintitls 
{о any remedy by way of penalties. The penalty section only applied 
where defendants made default in the supply to those who had the 
power to request them to do so. There was a distinction between the 
contractual and the statutory obligation to supply energy, and, there- 
fore, plaintiffs were entitled to bring their action for damages. 

Mr. Lvsu, K. C., on behalf of defendants, contended that the agree- 
ment was made under sec. 65, and that section only applied to and 
allowed agreements as to terms on which electrical energy was supplied. 
Such an agreement did not affect the penalty section or take away the 
statutory remedy for the recovery of penalties upon defendant's failure 
to supply. He contended that the first clause of the agreement showed 
plainly that both sides intended the penalty section to apply. 

The Lorp Cuter Jusrick, in giving judgment, said that he regretted 
that the matter did not receive more consideration from the learned 
judge, as he thought the point to be decided was а very important one. 
After careful consideration he was unable to sec any limitation in the 
agreement to justify defendants saying that they were not liable for 
damages for breach of agreement. It must be remembered that de- 
fendants’ was a private act of Parliament, and it incorporated the 
Electric Lighting Acts of 1882 and 1888, and, therefore, apart from 
any special section, it showed that the undertakers might enter into 
such contracts as were incidental to the supply. He saw nothing in the 
statute which entitled them to say that sec. 62 was meant to protect 
the Corporation in such a case as the present from the consequence of 
an ordinary breach of contract. The agreement in the present case 
was a great deal more than an agreement as to price. It referred to 
the 5 to be supplied, and clause 4 provided that plaintiffs 
should take all their electricity from the Corporation, save only that 
obtained from a small plant already existing at their works. He 
thought, therefore, that the appeal should be allowed. 

Lords Justices BuckLEY and KEN NEX concurred, and the appeal 
was accordingly allowed with costs, and the action ordered to be set 
down for trial. 


Committee of Visitors for Winwick Asylum v. Hart 
Accumulator Co. 


At Manchester on July 24 last Mr. Pollock, sitting as official referee, 
commenced the hearing of this claim by plaintiffs for the recovery of 
£1,200 damages from defendants for alleged breach of contract. 

For plaintiffs it was stated that by ngreement of April 10, 1901, 
defendants agreed to maintain and keep for 10 years from June 30, 
1902, a storage battery belonging to plaintiffs to an efficiency of 90 per 
ceDt. of its original capacity, and to do various necessary work on it 
from time to time. Plaintiffs undertook to replace broken spray 
arrestors and to supply pure sulphuric acid and pure water as re- 

uired. The remuneration of defendants was to be £76. 10s. annually 
or the first five years and £110 a year for the second five years. In 
July, 1904, defendants were called upon to renew the plates, and 
then ngreed, in modification of the agreement, henceforth to main- 
tain and keep the capacity of the battery at an efficiency not 
to fall below 80 per cent. of its original capacity. Plaintiffs alleged, 
however, that instead of doing that they failed to maintain and keep 
the battery in the agreed state of repair and etliciency, tho effect 
being that the available capacity of the battery fell to 60 per cent. 

Mr. E. Surrox, for plaintiffs, stated that. in^theiv -plaadings defen- 
dante practically alleged that tho falling off in the capacity of the 


"Battery was due to want of cave and proper supervision on the part of 


plaintiffs ; and that, consequently, defendants’ obligations 
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When plaintiffs put in their electric light installation they gave 
instructions to their engineer, who prepared a specification in w ich 
it was stipulated that. the battery must be of tbe most modern 
type. Defendants sent in a tender for £1,350, and the committee 
olere to accept it, provided the company agreed to maintain 
the battery after the first five years for a second period of the 
aune duration at £76. 10s. per annum. Defendants declined this, and 
ultimately £110 per annum was settled as their remuneration. 
Defendants then took complete control. They gave instructions that 
there should. be an ampere-hour meter to register the exact work the 
battery was doing, but they now suggested that the meter was so in- 
accurate in its records that it gave over-charges and over-discharges, 
and that in consequence they were relieved from their responsibility of 
maintaining the falters. They alleged that it was the business of 
plaintiffs to see that the meter was accurate. Plaintiffs said it was 
the duty of defendants, and that if it went wrong defendants 
were not relieved of their responsibility. As a matter of fact, 
men were sent to inspect the battery from time to time, and 
reports. were made and letters written which gave plaintiffs to 


understand that the battery was going on perfectly well. Ulti- 
‘mately, however, it was found that the battery had fallen into 
a dangerous condition, and defendants were notified of this. Only 


then, said counsel, did defendants say that they were misled by the 
ampere-hour meter. In Oct., 1904, at defendants’ suggestion, new 
lates were put in, bnt theso also went wrong and began to bend and 
uckle. Then defendants suggested that a booster was necessary, and 
that that should be provided by the committee. The committee, how- 
ever, replied that as the booster was made necessary by certain altera- 
tions carried out by defendants, and as defendants had undertaken to 
тар the battery, the cost of the booster should fall upon defen- 
auts. 

The RErEREE: Defendants say the obligation falls upon you because, 
according to what they state, the cells became bad through your negli- 
gence ; and that they are only bound to“ maintain and keep "us against 
ordinary wear and tear. 

After hearing evidence, the case was adjourned over the Long Vaca- 
tion, and on Tuesday last Mr. Pollock resumed the hearing: 

Mr, CHARLES HoPKINSON, consulting engineer, stated that, in his 
opinion, the extra rapid decay was due to the system of working the 
hattery insisted upon by the company leading to undercharging 
relative to the actual discharge. І 

The ease had not concluded when we went to press. 
PM Brockie-Pell Arc Lamp (Ltd.)—On Tuesday Mr. Justice 

a er had before him a petition of Gent & Co. (Ltd.) for the winding-up 

the above "ше, The matter had stood over at the request of 
his eae to enable them to pay their creditors 20s. in the E, and 
а кын consented to the matter standing over for a further four 
ge M Wakefleld District Light Railway Co.—Mr. Justice 
asit riday assented to this motion standing over for a fortnight, 

it was stated that a settlement might be arrived at. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Haslingden Corporation invite applicati i 

‹ pplications for the appointment 
Т аа engineer. Applications must reach the town clerk (Mr. 
WE usgrove), Municipal Offices, Haslingden, by noon 29th 
inst. See also an advertisement. 


Armature winders, used to large alternator work, are wanted at 


once at the Westinghouse Works, Trafford Park, Manchester. See 
an advertisement. 


There is а vacance il, wi tanicd , 
а vacancy for a pupil, without premium, in a company s 
ш in the S. W. area of London. Applications to Elec- 
ı Moorgate Court, Moorgate-place, Е.С. See an advertisement. 


Applications are invited for the positi 
he position of general manager and 
ко 8 the Rhondda Tramways undertaking. Applicants must 
phase hich ү, to take full charge of the generating station (three- 
ment of th ension, with two sub-stations), in addition to the manage- 
of manag} 9 оа and must also be good organisers and capable 
erate ging a large number of employés. Commencing salary £450 
m. Applications tothe General Manager, National Electric 


ie ae (Ltd.), Queen Anne’s-chambers, Westminster, 


M - 

50, rien Electricity committee require a shift engineer. Salary 

А g Dg о £175, Applications by Nov. 5. 
ing LRL. 8 required for Darlington Technical College and Lven - 
Mr. A. C B ri Schools. Salary £300, rising to £400. Forms from 
by Oct 31. oyde, North Lodge, Darlington, to whom applications 


The Burma Railwa 


о tuperintende 


ув ч ише an assistant n [nn 
nt, preferably with some knowledge of etec- 
ied ey R.3850, plus.áxchange compensation and usual. 
Idi fe | plications to Mr. W. Home, 199, Gresham Haus, 

: C; y Nov. 12. HY. „ „„ Ча у. Mel xis] 


ye ter 


and mechanical engineering at 
has been appointed head of the science department of the High 
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Mr. J. C. Christie, assistant electrical engineer of Glasgow, has 


been appointed resident electrical engineer at Arbroath. 


Limerick Corporation received 160 applications for the position of 


city electrical engineer, and on the recommendation of the Electric 
Lighting committee Mr P. T. M‘Namara was appointed at £160 
per annum. 


Battersea (London) Council receivod 187 applications for the 


position of shift engineer, at & commencing salary of £117 per annum, 
and Mr. John C. Milton, of Northampton, has been appointed. 


Mr. John Bell, the newly appointed assistant lecturer and demon- 


strator inthemechanicalengineering department of the Northampton 
Polytechnic Institute, Clerkenwell, has already been for some time 
engaged in technical instruction, having for the past three years 
acted as assistant lecturer and instructor in a similar department 
at the City of Bradford Technical College. Before this Mr. Bell 
was engaged in practical engineering work, comprising work in the 
drawing office and fitting and erecting. 
of the Salt Schools, Shipley, and ie a graduate of the Institution of 
Mechanical Engineers. 


He was a Salt scholar 


M.A., B.E., formerly instructor in electrical 


Mr. John Henry, 
Auckland (N.Z.) Technical College, 


School, Dawson City, Klondike, Canada. 


Argentina.—The Review of the River Plate says electricity 
supply is now available in the town of Gualeguaychu (Entre Rios). 

The supply of electrical energy in Coronel Suarez, F. C. S., 18 
expected to be available by the end of the year. 

The municipality of San Antonio de Areca have been granted 
exemption from payment of import duty on the material required 
for the equipment of their electricity works. 


Association of Teachers in Technical Institutions.—The 
annual meeting of this Association will be held on Nov. 9 at the 
the South-Western Polytechnic, London, S. W. 


Australasia.—Messrs. Boll & Co., who some time ago entered 
into an agreement with Deniliquin (Victoria) Council to erect е1ес- 
tricity works, have found it necessary to put down two [5 H.P. 
generating sets instead of two 65 н.р as originally proposed. 

The “ Australian Mining Standard" states that а company 
been formed to provide electricity supply in Kilmore (Victoria). 

The Victorian Railway Commissioners have decided to adopt 
semi-automatic electrie signalling on the railway between East 
Richmond and Hawthorn. 

Ayr.—The salary of the tramways manager (Mr. W. 
been increased by £25 por annum. І 

It has been decided.to apply for a provisional order to authorise 
extensions of the tramways. | 

Barnsley.— An instructive discussion arose at the meeting of the 
Council on Tuesday on а proposal to substitute an electric lamp for 
four gas lamps. | | | 

In reply to a suggestion to consider the merits of incandescent gas, 
Ald. BRADY said that Barnsley's experience of incandescent gas hac 
not been of on encouraging character. They were putting in the new 
tantalum electric lamp wherever they could, and it was answering 
extremely well; but they could not put new electric calles every- 
where. Besides, their contract with the раз company referred to u 
minimum of 500 lamps, and they were getting very near to Da 
ber. Personally, he was opposed to the use of сариев gas 
mantles. Barnsley had a very windy situation, and mantles often re- 
quired to be replaced. | " 

Belfast Technical Institute.—The Lord Lieutenant of Irelan 
will open the new Municipal Technical i on 85 yd " 

Bradford —The receipts of.the tramways departmen 0 
half-year ended September were £129,326, against £126,584 for the 

rresponding period of 1906. | | 
ШҮ Т: Ен A expenses, the balante is £16,397, nganan. N 
Expenses were £82,966, compared with £84,669. the contri | 24 705 
interest and sinking fund were £15,515 (against, £16,115) ane 250.000 
(against £15,071) res ectively. The car-miles run Were 2,150, i 
against 2,624,009, ail the cost per^ or- mile was 7:038:1.. compa 
with 7:453d. NONE pe: А 

British Central Africa Protectorate.—The electric та, MUR 
is installed in all Government houses in Zombs, continues 


i is the 
success and а great convenience, "The source of poWer 


n : ; "ha t a height about 
Mlungusi River, which rises qn the quc ie ship, ensuring 


6.000 ft. above sea level, and flows гоц; n va? - for indus- 
pure water supply and at the same time furnishing Adam Sh ne 
trial purposes, Current is supplied by two d c dynam ly six main 
dynamo permanently in reserve. These machines supply 815 . 


r 8 uivalent 8 c.p.) 
distributing cables 591 lamps (n ineludes the 


showing an increase secs lamps over last 1 ры То 
і , atage and pow ei eae we 
5 started at sundown aud run until midnight 
Pelton water-wheel, however, {ге 
the daytime supplying. the power 
supplying power for lighting. um 


has 


Grant) has 


Й 4 
ott ч 
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Chesterfleld.—An unopposed inquiry was held here last week 
into the application of the Council for sanction to borrow £5,000 for 
extensions of the electricity undertaking. 


Chorleywood (Watford).— Watford Rural Council have assented 
to the proposed application of the Northwood Electric Lighting Co. 
for a provisional order for this district. 


Clitheroe.—The Council have applied for an extension of 12 
months for carrying out their provisional electric lighting order, 1904 


Cromer.—An inquiry was held bere on Wednesday into th. 


application of the Council for sanction to borrow £8,000 for exten- - 


sions of the electricity works. The consulting engineer (Mr. E. H. 
Cozens-Hardy (Messrs. O'Gorman & Cozens Hardy) gave evidence 
in support of the application. 


Dover.—The Council have decided to apply for a further loan for 
extensions of the electricity supply undertaking. 


Dundee.—The Electricity committee proposed to apply for a pro- 
visional order to authorise the letting on hire of motors, &c., but as 
the Board of Trade have informed them that the required powers 
could not be granted by provisional order, the matter has been post- 
poned till next year. 

Overgate is to be lighted by flame arc lamps. 


Ebbw Vale.—The Council, who take supply of electricity in bulk 
from the Ebbw Vale Iron & Coal Co., have asked the latter for an 
increased supply, which has been refused. 

The Board of Trade was asked by the company to adjudicate in the 
matter and to request the Council to give particulars of their scheme 
for using the current demanded. The Board have, however, stated 
that the question is not one on which they can intervene. At a 
meeting on Monday the Council decided to ask the company what 
they proposed to do in order to meet the rapidly increasing demand 
for electrical energy. 


Edinburgh.—The Electric Light and Treasurer's committees 
have issued a further report prepared by Sir Alex. Kennedy on the 
antiquation of plant and redemption of capital of the electricity 
undertaking. The original report was given in The Electrician for 
May 25, 1906 (p. 231). 

It is pointed out in the report that the reserve fund has been 
brought up to the statutory limit and now stands at 10 per cent. of 
the expended capital. The first aspect of the question, says the 
report, is whether the yearly repayments of capital in the shape 
of шр fund instalnonts are sufficient - whether tho equated 
estimated life of the wholo of their plant had been correctly estimated 
at 39 years. The second question is as to the building up of a 
reserve or depreciation fund. Sir Alexander Kennedy now puts on 
record two comparisons which it might be useful for the committee to 
have before them. The two cases were the London County Council 
and the Westminster Electric Supply Согри:, tho one a public and 
the other a private undertaking. Applying to their capital as closely 
as he was able the L.C.C. rates for repayments, he found that this 
repayment would amount for freehold land, buildings, mains, plant, 
house connections, and meters to £39,400, instead of £32,386, which 
Edinburgh actually repens last year. Edinburgh is, however, in a 
very much better and sounder financial position as regards their 
electricity undertaking than most other cities and burghs. Sir 
Alexander cousiders that, while it was most satisfactory to know 
this, a sound policy would work ont what was required rather on the 
basis of average experience than on the basis of Edinburgh being an 
exceptionally good case, Taking the Westminster Electric Supply 
Corpn., and applying the same comparison, he found that the West- 
minster Corpn. paid £30,000 against the £32,386 paid by Edinburgh. 
The casc of a private company and a municipality aro not on all fours. 
In the case of such a company as the Westminster, the life of the 
undertaking is limited to 42 years, and its depreciation and sinking 
funds are partly invested in reliable sccurities bearing interest and 
partly expended in the company’s own business, while as regards the 
portion specifically allocated as depreciation, drafts can be, and are, 
made on it every year for large renewals or any other charges which 
might fairly be put on revenue. Altogether, in depreciation, sinking 
fund and reserve, the Westminster Corporation had now at its credit 
£251,034, or just 22 per cent. of its expended capital. The reserve fund 
which ee had built up, but which only amounted to 10 per cent. 
of the capital (the statutory maximum), was in many respects analogous. 
Proceeding, Sir Alexander says he has more than once expressed the hope 
that the Council might, out of revenue, notonly increase the reserve to its 
statutory limit (as has now been done’, but also that, in view of the 
uncertainty as to life of certain portions of the machinery and plant, 
and particularly as to the durability of insulation of the mains, might 
form an additional aepreciation fund of, perhaps, 5 per cent. of the 
total capital, iu addition to the ‘statutory reserve. If possible, they 
should, especially during the next few years while it was practicable, 
build up as large a reserve as they could, in order to be wepared for 
the most unfavourable circumstances which could possibly occur in 
the future. 

The Town Clerk has been instructed to obtain information from 


several large towns as to their method: ali i Аң 
sinking fund, Ke. methods of dealing with depreciation, 


At n meeting of the Ele 
motion to contribute 
taking to relief of rat 


ctric Lighting committee оп Monday a 


es was ruled out of order. 


400 volta. | ) ts and t 
formed in th:ee sub stations. The price for private lighting is 4d. 
per unit. T 


that during the past quarter the demand for electrical energy fo 
private lighting showed an increaso of 14 16 per cent and public 
lighting increased by 11 per cent. й 


annually а sum from the clectric lighting under. | 


Edinburgh Exhibition —Edinburgh Electric Lighting com- 
mittee recommend that electric current be supplied to the forth- 
coming Scottish International Exhibition at 2d. per unit, with a 
minimum charge of £1,900 for the period of the exhibition. It is 
estimated that 828,000 units will be required for power and light- 
ing. The mains are to be extended from Gorgie and Murrayfield 
to Saughton. 


Edinburgh Leith Tramways.—A conference took place recently 
between the Edinburgh Tramways and representatives of Leith 
Corporation to discuss three schemes for the extensions of the local 
iramways. | 

It was thought that the proposal to construct a line from Ferry- 
road, Granton, to Newhaven was the only practical one. The line 
would cost ahout £33,000 (Edinburgh contributing one-third’, and it 
would be equipped on the overhead system. The Edinburgh Tram- 
ways committee now recommend the Council to approve the principle 
of the scheme, but they require further information as to the financial 
position. 


Electric Railway Returns —A Blue Book, giving the returns of 
the capital, traflic receipts and working expenditure of the railway 
companies of the United Kingdom for 1906, has been issued. There 
are 197} miles of track worked by electric traction, against 140} in 
1905; but there were only 157b miles of track partly worked by 
electric traction at the end of the year, compared with 1704 in 1905. 
The electric train wiles run were 13,682,668, against 9,667,429, and 
tho electric car-miles run were 56,697,422, the figure for 1905 not 
being available. There were 74 locomotives, against 92 (including 
26 withdrawn from service), but the number of electric motor cars 
carrying passengers was 1,114, compared with 838. The electrical 
energy used for traction and other purposes was 159,581,401 units, 
compared with 100,977,407 in 1905. Among the projected lines 
referred to is the Manchester & Liverpool Electric Express Rail- 
way, the powers for which clapsed on Aug. 17, 1906. 


Electrical Exhibition —An electrical exhibition, which has 
been organised by the Ramsgate and District Electric Supply Co., 
is being held at the Pavilion, Ramsgate, and will remain open 


until Oct. 26, 


 Erdingion.— Electricity supply, from the Aston electricity works, 
was inaugurated оп 18th inst. Supply is given on the three-phase 
system, the voltage for private lighting being 230, and for motors 
Current is supplied by Aston at 6,600 volts and trans- 


Faversham.—The electrical engineer (Mr. G. Sommerville) enor 
or 


Franco- British Exhibition.— This international exhibition, 


which is being organised in order to demonstrate the products and 
resources of the British Empire and of France and her Colonies, 


will be held at Shepherd’s Bush (London, W.) in 1908. The Duke 
of Argyll, K.T., is hon. president, and the Earl of Derby, K.G., is 
president, while His Majesty the King has expressed warm approval 
of the objects. It is claimed that the exhibition will surpass in 
importance any exhibition previously held in tho United Kingdom. . 
Any profits made are, it is said, to be devoted to somo national 
object. The French Exhibitors’ committce have already secured 
350,000 sq. ft. of floor space, the French Colonies and Dependencies 
275,000 ft. (in the gardens for the erection of palaces and pavilions) 
and the Agricultural and Horticultural committees of France have 
been allotted about 30,000 ft. for pavilions and exhibits. The 
exhibits of the Dominion of Canada will occupy 120,000 ft., Aus- 
tralia will occupy 100,000 ft., and New Zealand and other British 
Colonies and Dependencies will also be represented on an important 
scale. The exhibition ground will comprise 140 acres, with 39 acrcs 
of buildings. Some particulars of the classification of groups and 
chairmen of committees aro given in an advertisement elsewhere. 
The groups include Electrical Engineering (Dr. К. T. Glazebrook), 
Mining Engineering (Mr. Maurice Deacon), Transportation (Mr. 
Н. Cosmo Bonsor), Surface Transport (Sir Clifton Robinson), Engi- 
neering and Shipbuilding (Sir W. H. White), Structural Engineer- 
ing (Sir Alex. Binnie), Mechanical Engineering (Mr. T. Hurry 
Riches), Metallurgical Engineering (Sir Charles McLaren). There 
are also sections for Iron and Steel and Other Metals, Shipbuilding 
and Marine Engineering, Shipping, Education, Science, &c. Appli- 
cations for space for British exhibits should be mado before Nov. 15 
to the Secretary, Executive committee, and for concessions, &c., to 
the Chief of the Concession Department, Franco-British Exhibition 
Offices, 56, Victoria-street, London, S.W. 


Gloucester.—A special meeting of the City Council was held on 
Wednesday to consider tho report of the special committeo recently 
appointed to investigate the position of the light railway undertaking. 

The hep Hight reported that they were of opinion thatit was possible 


to let the) light railways on lease upon terms beneficial to the (city 
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After conziderable discussion, an amendment, thanking 
for their services and reiterating the principle that the 
main vested in the Corporation, was carried by 


rally. 
з committee 
light railways should re 
19 votes to M. 


Greystones (co Dublin).—At a meeting of ratepayers on Satur- 
day a committee of ratepayers was formed in order to investigate 


and report upon a system of public lighting. 


Haslingden.—The Council have decided upon the principle of 
municipal electricity works to supply electrical energy for lighting 
and power, and also for the proposed electric tramways. 


India. —" Indian Engineering understands that Jamalpur, the 
locomotive headquarters, is also to be the headquarters of the 
electrical department of the East Indian Railway, which a few 
months ago was established as a separate department, with Mr. 
H. L. Tyson-Wolff as chief electrical engineer. A vacancy on the 
staf has been caused by the recent death of Mr. Н. H. Hodd, 
assistant electrical engineer, who succumbed to enteric fever after 
being only six months in the country. 


Inquests.—The inquest on three of the victims of the recent 
Нап. tramway accident was resumed on Wednes lay. 

Mr. Lorn, consulting engineer, who laid out the Pye Nest route, 
pave evidence as to the gradients, curves, &c., on the route. The 
Band of Trade, he said, made no objections to either the gradients 
"тоште on that route. There was a Board of Trade stop at tho top 
ofthe Park The line had been laid about four years. Though sharp, 
the curves were very good ones. 

Е. ParrsTLEY, a point cleaner, said he found the rails in Pye Nest 
тазу on the morning of the 15th, and at 4a.m. he swilled them, and 
that scemed to clear them satisfactorily. He had never before seen 
tars run back on the route. Tho metals had to be both brushed and 
еи He had а mate who did the brushing, but it was not his turn 

The Conover: Then did you brush them? — No; I could not both 
sill aud brush them. 

Is brushing necessary Ves. 

о М. Rockrsox, borough electrical engineer, said there was 
мі in the matter with the overhead equipment on the day of the 
a ent. On that section current failed eight times that day. On 
„ current went off as many as 100 times over the whole 
жаш о the Pye Nest route, he should say, owing іп the 

и о o short-circuit of the car, usually caused by some- 

Ar. F. SPENCER tramways mana i i 
„ anager, said that running round a 
d | гаи drop clear of the metals. On the Sunday tho brakes 
hi rs | mee were reported as chattering.” They werc made 
бше ЫШ nie sent out on the day of the accident. The Pye 
к od | е twice as much current as u straight line. There 

aysot applying the electric brake, there being two systems 


in operatio i : 
the ж n, and a driver might use ono ono day and the other system 


liver Stupsoy smd that 


aa „after dealing with the brakes, the onl 
олакша the саг had commenced to slip back was A 
м, even if P E e ud the brakes that applied to a different brake, 
ҮА л! us the proper principle it would have made 
r. J. Waren, CE 0 а беа wire in one of the controllers. 
E Шр. lot cred the gradient on Pye Nest about as 
ury өг; 77 : 
vee ш of accidental death. The foreman said 
mars was sull to Ba of opinion that the management of the 
ү controllers T » me for sending out a car with two different 
"1 tp Pye Nest v; 10 recommended that no car should be allowed 
“йо conduet Without three men in charge, a driver at one end 
"3, one to remain permanently behind. 


An in 
сане к d at Kingston-on- Thames last week on W. B. 
he Tit inst ed at the Corporation electricity station on 
tap А 
"er mork deceased (a master earpenter) had frequently done 
Pat the station d : шу works, and on the 17th inst. he turned 
иот, ter anne various enquiries of the foreman кв to the 
and a little İnter в the questions the foroman turned aside, 
Hatform holding on to th was взеп by the foreman on the switchboard 
ne ete hood m : nals with his face close to the protect- 
бе he thought п was not surprised at the questions 
at aah et oeased had some work joda on the Switchboard. 
den 13 years he had Engen iner (Mr. J. E. Еросомк) said that for 
‘ting 5 deceased, who had carried out work at the 
үш t the 1 ingly intelligent man and fre uently asked 
al knowled пегу and electricity, although he had no 


‹ е of ei 
^ aden hand- ai bid d: ош а year ago deceased had put ир 
al 


abo 


nion that ne metal work was dangerous to touch. It 
al Ат а и put his hand deliberately on the terminals. 
as лиши) suicide aie the jury returned a verdict that. de- 
i Dm at everythin м ile temporarily insane, and expressed the 
Electricity work? Was done to ensure the safety of the employés 

the (London). A4 th, TS Е 
роц of th N)—At the meeting of the Council last week 


au e Lighting = 
bbetencted in б it Cormutttee for the June quarter, which 


issue, was approved. 


dii. - 


witchboard, and he (witness) then ex- 


а new trophy for the brigade showi 


Linthwaite (Yorks.)—The Council have applied to Huddersfield 
Corporation for а supply of electrical energy to the central and west 
wards of Linthwaite. 


Liverpool.—At the concluding meeting last week of the Tram. ` 
ways, Electrio Power and Lighting committee for the present 
municipal year the chairman (Sir Chas. Petrie) gave some par- 
ticulars of tho operation of the tramways during the nine months 
ended Sept. 30. 

Sir CHARLES PETRIE said they looked upon the committee as a 
trading committee, a committee that brought a good deal of grist to 
the mill in the way of profit to the ratepayers. Their tramways con- 
tinued to make satisfactory progress, as the following figures for the 
nine months ended Sept. 30 and for the corresponding period of 1906 
would show: Passengers 93,124,729, agninst 91,575,978 (1906); mile- 
age 9,155,406 and 9,068,266 (1906); receipts £429,733 and £422,159 
(1906). There had been an increase of 1,750,751 in the number of pas- 
sengers and £7,574 in receipts. The average receipt per car-mile was 
11:25d., an increase of 0:084. The passengers carried per week num- 
bered 2,400,000, while the average receipts per week amounted to 
£11,019. The average fare per mile is 0:42d., the average fare per pas- 
senger1:108d. The average length of the 1d. stage was 2 miles 699 yds. 
The number of cars required for the maximum service per day was 
482, the cars in stock 497. The cars running in and out of 
the city per day amounted to 7,769 over the 25 routes operated, 
the maximum service being one of 1j minutes on any particular 
route. The traffic day commenced at 4:30 a.m. and finished 
at 12:30 a.m. The length of track operated was 104 miles. The 
work in the engineering section of the tramways department had 
been satisfactorily maintained throughout the year. At the Lambeth- 
road works a staff of 400 men was engaged continuously. 21 new cars 
had been built of the standard type, fitted with strengthened truck 
frames and axles, larger motors and lengthened wheel base, with a 
view to bettor meeting the heavier traflic demands now being made 
upon the cars. 18 had already been placed in service, 10 of the older 
straight staircase type of cars had been fitted with top covers and 20 
additional cars were in hand and would be placed in service before the 
end of the year. In addition, about 20 cars had been equipped during 
the year with improved running gear, consisting of stre.gthened axles 
and cradles, standard gears and new field coils. The painting shop 
had been equipped with heating apparatus, which would facilitate the 
painting of the cars throughout the winter months. The overhead 
equipment had been maintained in good condition, a large number of 
the bases of the poles had been cleaned and painted with preservative 
paint, and a number of improved automatic frogs had been introduced 
at various points. | e ON 

The electric supply department continued its satisfactory progress. 
The equivalent number of 16 c.p. incandescent lamps connected to the 
supply mains had increased from 346.666 in 1906 to 382,828, and the 
number of consumers from 6,340 to 6,592. Electric energy for lighting 
showed an increase of about 8:5 per cent. over 1906, and for power about 
9 per cent. Thesupply of electric motors on the hire-purchase system 
was aiding the adoption of electricity for manufacturing and during tho 
past 12 months 19 motors aggregating 62 n.r. had been sup lied under 
that arrangement. Theequipment of the third section ofthe ister-drive 
high-tension generating station with thrce Curtis steam turbines and 
alternators and auxiliary plant was nearing completion High-tension 
mains from Lister-drive had been extended to the Highfield-street 
station, where transforming plant had been installed enabling a por- 
tion of the steam plant previously in use to be dispensed with, and 
economy in working secured. Additional high-tension plant had also 
been installed in the Lodge-lane distributing station. The area of 
supply had been increased in many districte by the extension of the 
network of distributing mains to meet the increasing demand. Sinco 
1901 the department had contributed £87,412 (including £20,827 for 
1906) to the rates of the city out of the profits of the undertaking, 
after providing for all charges in connection with interest, sinking, 
reserve and renewul funds. - 

On Wednesday it was decided to apply for a provisional order for 
the construction of additional tramway lines equivalent to about 
12 miles of single track. | 

London Coonty Council.—On Tuesday it was agreed to lend 
£8,188 and £9,677 to Hackney for electric lighting. 

New Tramways.—The adjourned report of the Highways committee 
was submitted recommending that application be made to Parliament 
for the construction of new tramways in Streatham, Woolwich an 
Hackney. The cost is estimated at £67,000 for tramway works and 
£9,120 for street widenings. —Carried. АЕ i 

Proposed New Tramways for Hammersmith aud Harlesden. — Те 
Highways committee brought up a pro sal to proceed at once with 
the construction of authorised tramways from Hammers! uh Broad way, 
via Brook Gre2n-road, Shepherd's Bush-road, Wood-lane and Seru А 
lane, to the county boundary at Harrow-road, Harlesden. The tota 
cost is estimated at £107,630. —Postponed. eer ene 

n Private Fire Brigades.—At tho ninth annual со ; 
Pedes the London Private Fire Brigades Championship, ine 
Robertson Electric Lamps brigade were again successful in carrying 
off the Marshall" chen pone p р. 

re were 21 brigades in the compe Het E: 8 | 
mie ПАТ brigade have в e n Unc а 
: vents entered for the same team £ccurec a лс р, оА 
5 1 prize in addition to carrying off the champton- 


50 W EN ? shield 
; Е > rts rude also won the Hitchcock s : 
E Ti duc Mss ng the best general improvement 


ition and this is the third time 
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tition for the | also intended to promote а bill for the construction of u tramways to 
Hammersmith Bridge. Aíter a long discussion an amendment was 
adopted in favour of obtaining further information and consulting 
with Barnes Council before deciding upon this fresh departure. 


Sheffield. The Ruskin Museum is to be wired for the electric light. 


South Africa.—At a recent meeting the ratepayers of Uitenhage 
approved the decision of the Council to adopt the electricity supply 
scheme of the Bellad-Ellis Co. 


Southend-on-Sea.—The Council have obtained a year's extension 
of their powers to construct tramways to Shoeburyness. 


Telegraphy in German South-West Africa.— According to the 
Kölnische Zeitung the telegraph lines which are being constructed 
in South Africa by the German Government reached Warmbad in 
June last, and the extension to Romansdrift on the Orange river 
was at once taken in hand. The 48 miles of lines will soon be con- 
structed and if the Cape Gov: rnment constructs the link from 
Stemkopf to Romansdrift there will be a through connection over- 
land to Cape Colony. | 

Theft of Cable.—At the North London Sessions on Wednesday 
an engineer pamed Millward pleaded guilty to stealing copper cable 
and fittings belonging to the County of London Electric Supply Co., 
and was sentenced to seven months’ imprisonment in the second 
division. A man named Floyd was also indicted, and found guilty 
of receiving the property, the sentence being nine months’ hard 
labour. 

Water Power in Norway.—The British Vice-Consul at Berger 
(Mr. E, F. Gray) reports that the falls from Ringedal Lake, an ares 
of about 2 вд. km., are to be employed for power required by the 
Alby United Carbide Factories and the North-Western Cyanamid 
Co. at Odda. The water will pass through a tunnel 8 miles long anc 
with a fall of some 1,427 ft. to the fjord, where a power station o: 
about 40,000 н.р. capacity is beingerected. This can be increased t 
60,000 н.р. or 70,000 H. P. 

The Badische Anilin und Soja Fabrik have purchased the wate 
power of the Matre river at the end of the Mas Fjord, between Berge! 
and the Sogne Fjord, estimated at 30,000 H. P. 

Steps are also being taken for the construction, with Сегта 
capital, of a power station in the Kinso Basin at Hardanger, and : 
factory, probably for the production of chemical manure, at Kin 
servik, also on the Hardanger Fjord. It is proposed to dam up 
chain of lakes and pass the water through a rock tunnel, about 2 
miles long with 5 1,320 ft. fall, to an upper turbine house, and thenc 
through а similar tunnel to a lower power station, from which tl: 
power is to be transmitted down the Huse valley to the factory nen 
the sea at Kinservik. It is estimated that over 100,000 H. P. will b 


available here. 


Watford.—The electrical engineer (Mr. J. В. Weston) has r 
ported to the Council that for the half-year ended Septemb 
496,110 units of electrical energy were generated, an increase 
130,486 compared with the corresponding half of 1906. Thee 
penses were £4,709 (2'29d. per unit), against £4,252 (2°794.) Tl 
salary of the mains superintendent (Mr. C. S. Taylor) has һе 
increased. 


West Ham.—The tramways manager (Mr. Н. E. Blain) E 
reported on the working of the bonus scheme for motormen 8 
conduetors. 

The high standard of conduct during the first bonus quarter | 
been maintained; 65 out of 73 three years’ service motormen cligil 
30 out of 36 two years’ service men, and 44 out of 56 one year's serv 
men had gained the bonus. In regard to conductors, 16 out of 20 th 
years’ service men, 28 two years’ service men out of 33, and 42 out. 
БА one year's service men had gained the bonus. The payments worl 
out as follows: 81 three years’ men at 13s., £52. 13s. ; 58 two ye 
men at 9s. 9d., £27. 10s. 114.; 86 one year’s service at 6s. 6d., £27. 1 
total, 225 men and £108. 12s. 11d. Аза result of the award of 5s. € 
to the conductors above the average of their group in the collectio! 
fares during the September quarter, 82 conductors benefited to 
extent of £20. 10s. In the June quarter the total amount. of bo 
payments was £109. 2s. 7d. and in the September quarter £128. a 

iti i un 
1906, but the engincer (Mr. A. H. Seabrook) reported that the | 
were not entitled to the benefits. The Lighting committee, howe 
approved of the granting of an honorarium of £25 to be div 
amongst the men according to their rate of wages. А 

Objection has been lodged to the Home Office draft regulation 
the use of electricity in factories and workshops. 


Worksop.—Sanction has been received to a loan of £700 
electric lighting, repayable in 15 years- 


Dinner.—A dinner was given to the lighting staff of the “ W 
City,” a pleasure resort recently opened at Old Trafford (А 
chester). The chairman praised the work of, Mossrs, W. P. Tt 
man & Co., the contractors for the electric lighting installation V 
‘whieh, although it only occupied two months, included the sv 
and erection of generating. plant and ‘the wiring and fitting: 
about 50,000 lights. © a a 


i ‘ear. The team made a tie in the compe 
MM which carries with it the championship of the United 
Kingdom. 

Maidstone.— The extension of the Corporation tramways to 
Loose was officially inspected aud opened for traffic lost week. 


Manchester.—At the annual meeting of the Tramways committee 
on Tuesday the chairman (Ald. Wainright) stated that the receipts 
from the tramways undertaking during the past seven months were 
- £82,000 more than for the correspending period of 1906. It was de- 

cided that for the future all promotions from the ranks—of guards, 
drivers, timekeepers, inspectors and road inspectors—should be 
made by the committee, and not, as hitherto, by the management. 
At the meeting of the Electricity committee on Wednesday the 
chairman of the committee (Councillor Howarth), in replying to a vote 
of thanks for his services during the past year, stated that during the 
five years he had been chairman of the committee sales of current had 
risen from 10,500,000 to 47,500,000 units, and the average price charged 
had fallen from 3:07d. to 1:730. per unit. The yield of revenue to 
capital had risen from 13 ·2 to 14·9 per cent. the percenta eofexpenditure 
to revenue falling from 94:3 to 92°4 per cent. [n the last six months’ 
sales (compared with the corresponding period in 1906) there was an 
increase of 7,250,000 units, or 56 per cent. In 1902 there was a 
balance of £16,340 in reserve for renewals and general contingencies, 
and by 1907 the amount had risen to £154,058. The proportions of 
the reserves to capital outlay were 1:4 per cent. in 1902 and 6:5 per 
cent. in 1907. The department was in а very creditable position, and 


the possibility of expausion was still great. 


Marylebone (London) The resident engineer (Mr. F. A. Wil- 
kinson) has reported that if the bonus scheme originally sanctioned 
up to December, 1906, were applied for the six months ending June, 
there would be & bonus earned of 87:5 per cent. of the average 
weokly wage of each man included in the scheme. No bonus had 
been earned for the previous six months during which the scheme 
had been in operation. The Electric Supply committee has ordered 
that the bonus scheme be continued and that the bonus earned be 
paid to the workmen entitled thereto. 


National Electrical Manufacturers’ Association.— Veritys 


Limited notify that they have resigned their membership of this 
Association. 


Naval Telegraph Regulations.— The following additional regula- 
tions for the telegraph branch have been approved by the Admiralty:— 

Signal ratings who have been selected for the telegraphist rating 
nre to be rated in the new rating immediately on acceptance. All 
chief petty officer and petty officer telegraphists are to be considered 
as “higher torpedo ratings,” and all other telegraphist ratings as 
* general service. All telegraphist ratings are to be drafted in the 
same way as other ratings—t.e., by the commodore of the Royal Naval 
Barracks. Signal ratings who have been transferred to the new tele- 

aphist branch are, on the completion of their instructional course in 
the ** Vernon,” to be returned to their port divisions — i.e., chief petty 
officer and petty officer telegraphists to the respective torpedo schools, 
and leading telegraphists to the respective Royal Naval Barracks, to 
awnit draft as usual. 

It is stated that the telegraph branch has become so popular that it 
has been found. necessary to close the list of candidates, and in the 
boys’ section in the training ship the full number necessary to meet 
existing fleet requirements are under instruction. With a view to pre- 
venting unnecessary tning expenses, any signal rating who wishes 
to transfer to the wireless telegraphy department within two years of 
the expiration of his first period of continuous service must, before he 
is accepted for training, first re-engage for a period of 10 years or to 
complete time until pensioned, and no man is permitted to re-engage 
in such circumstances unless he is of good character and likely to do 
well in his second period of service. Marines transferring to the 
wireless telegraphy branch will similarly be required to execute new 
continuous service engagements dating from the date of their transfer 
to the naval rating. 


Personal.—Mr. R. Whiteley, late of the Underground Electric 
Railways Co., of London, has left for South America to take up an 
engagement in connection with railway construction work. 


Р.О. Telegraph and Telephone Service.— The Postmaster- 
General (Mr. Sydney Buxton) has appointed a committee, consist- 
ing of Mr. C. A. King, C. B., comptroller and accountant-general of 
the Post Office; Mr. W. Blain, C.B., of the Treasury ; Mr. John 
Bromley, C.B., accountant-general of the Board of Education; and 
Mr. W. B. Peat, president of the Institute of Chartered Accountants, 
to consider the various accounts and returns presented to Parlia- 
ment in connection with the telegraph and telephone services, and 
to report in what manner those accounts and returns can be modi- 
fied or supplemented so as to show more clearly the financial result 
of those services. Mr. King is to be ehairman of the committee. 


Richmond (Surrey).—On Monday a special meeting of the 
Council was held to consider a proposal to apply for powers to con- 
struct and work tramways, either for the borough or jointly with the 
District Council of Barnes. a4 

Ald. Burt, who moved approval of the principle af powers bein: 
nought, stated that u favourable offer had heen made by he 67K. 
Surface Contact. Co., and the Richmond Electric Light & Power, Co 
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TRADE NOTES AND NOTICES. 


— — 


TENDERS INVITED. 


The directors of the Caledonian Railway Co. invite tenders for 
supply of stores for 12 months from January, 1908, including electric 
lightin material and fittings, telegraph appliances, f &.; 
indiarabber, asbestos and gutta-percha goods, balata belting and 

ings, copper, galvanised wire, wire ropes, hardware, rivets, 

wand nuts, screws, nails, locks, oils and grease, timepieces, 
wok ke. Specifications and forms of tender from the stores 
wperintendent (Mr. John Fergusson), Charles-street, St. Rollox, 
Glasgow, where patterns can be inspected from 21st inst. till Nov. 1. 
Tenders to the secretary (Mr. J. Blackburn, 802, Buchanan-street, 
Glasgow, not later than Monday, Nov. 4. See also an advertisement. 


Dublin United Tramways Co. (Ltd.) invite tenders for supply of 
general stores, including car fittings, electrical supplies, iron and 
steel castings, oils, paints, ironmongery, timber, &o., for the year 
ending Dec. 81,1908. Forms of tender, &c., can be obtained and 
patterns seen at the Secretary’s office, 9, Upper Sackville-street, 
Dublin, from Oct. 28 to Nov. 6. Tenders, addressed to the chair- 
man of the company, to the secretary (Mr. R. S. Tresilian) by 
Nov. II. See also an advertisement. 


The Cleansing committee of Dublin Corporation invite tenders for 
a low-pressure three-phase switchboard, erected complete at the 
refuse destructor depot, Stanley-street. Tenders to the chairman 
of the committee, 3, Cork-hill, Dublin, by noon Nov. 4. See also 
an advertisement. 


The Electrie Lighting committee of the Metropolitan borough of 
Stpney invite tenders for the carrying out of the following work in 
connection with the Council’s projected new gencrating station at 
Шы Limehouse, and the sub-station at Osborn-street, 
Nhitechapel: (a) complete equipment of the steam-raising por- 
tion of the station plant, including condensing water pipes, river 
тїз and coal-handling plant; (6) complete equipment of the 

generating portion of the station plant, including turbo- 
generator, high and low-tension switch gear and converting 
шегу. The contract will also include the removal of a por- 
"s ^ plant already erected at Osborn-street and its re-erection 
: А s Wharf. Copies of general conditions, specifications, Ko., 
n e borough electrical engineer and manager (Mr. Wm. C. Р. 
Amt. Tenders, addressed to Chairman of the Eleotric Light- 
s committee, 27, Osborn-street, Whitechapel, by Nov. 11. 


e landon General Omnibus Co. want tenders by noon Nov. 18 
ing ur 2 vi including electrical appliances, tools, 

M | ў c e u es on * 4 3 
Wor, Forth road, London, N. ov. 4 and 5) from company's 


lad { 
deti l na Council require tenders by 11 a.m. Nov. 5 for the 


eue f Lawn-lane school, Kennington. Tender forms 
"s пе engineer, County Hall, Spring-gardens, S. W. 
-nne s-on-the-Sea District Council invite tenders for cable. 


V'ü'lars from the engi У 
. gineer and d. : 
Шешу Works, St. Anne son- the-S eG. F 


Bdinburgh School Board w 


lighting of Towerb 
ank school, Portobello. 
Cine, 3, Queen-street, E dinbuzgh obello | Schedules from Mr. 


orporation want tenders by Ni 
M ers Nov. 2 fi lv of 
мїн singles coal to the electricity дерш: is d as 


lor the Oy 0 for the supply of 95,000 incandescent lamps 

Mellwraith ае Victoria. Specifications, &c., from 

igs, London f. (. Eacharn Proprietary (Ltd.), Billiter square- 
„E. C., to whom tenders by noon Oct. 80. 


De 
tenders M Dee 10 faster. General, Brisbane (Queensland), requires 
fam topper wire one ot insulators, iron spindles and soft 
15 Visi urea 5 ош the Commonwealth 
тшш lenders by March ur General, Adelaide (South Australia). 
Mie svitchboard 10 1 for supply and delivery of a common 
um of tender к dbu erben telephones and 400 protectors. 
London, SW. е Commonwealth Offices, 72, Victoria- 


5. Australi ; 
ы T private gps poration want tenders by Nov. 18 for 
e 


g of the town by electricit 
Napier Now 5 t € town elerk, Mr, E. Р. Paton ша 
truction of esch Town Council want tenders by Dec. 11 
"prr ne tramways and for lighting and power 


TENDPS | 
Dundee 8 л? AND ACCEPTED. 
ounting to £14,735) has deen awärded 


ant tenders by Oct. 25 for the electric 


| country are clear evidence oft 


to Babcock & Wilcox; the contract for cables for stock has been 
placed with the British Insulated & Helsby Cables at £2,000, and 
for low-pressure cables (amounting to £1,575) with Siemens Bros. & 
Co. The committee also recommend acceptance of the offer of Smith, 
Hood & Co. for 1, 000 tons of Cowdenbeath “duff” coal. 

On Monday the Dundee Tramways committee had under con- 
sideration the question of tenders for additional tramcars, and it was 
proposed to accept the tender of the Brush Co. Objection was, how- 
ever, made that the company did not pay the standard rate of 
wages, and the matter was adjourned. 


The following are the tenders receivedto the ‘specification for 
electric pases n at Somerhill, Tonbridge (for Mr. O. d'Avigdor 
Goldsmid), prepared by the consulting engineers, Messrs. Owen 
Lucas & Pyke. The installation includes two Hornsby-Akroyd 
28 B. H. p. oil engines and accessories; two 20kw. dynamos, main 
switchboard and accessories; E. P. S. battery of 110 W. S. 15 cells; 
mains and sub-mains; wiring of house, out buildings, &c., plus 
£247, 15s. for certain contingencies. 


Leo Sunderland & Co. (accepted) ))) ...... £3,438 15 0 
Strange & ons. see seres 4086 811 
H. M: Leaf oi ⁵² AAA ¾ A 88 3,642 15 0 
Seale, Austen & Barnes 3,462 7 10 
Belshaw & Co. m 3,456 15 0 


The following contracts have been recently obtained by Messrs. 
Johnson & Phillips :— . 

Clyde Navigation Trustees (Glasgow), for supply and erection of 
power and lighting cables for their Renfrew workshops; British 
Patent Perforated Taper Co. (London), for supply and erection of a 
d.c. dynamo ; Lewisham (London) Guardians, for supplying and laying 
a new feeder cable ; Lambton Collieries Co. (Newcastle-on- Tyne), for 
stranded aluminium cables; Linoleum Mfg. Co. (Staines), for com- 

lete telephone equipment, including overhead wiring, &c. ; Witney 

lectric Supply Co., for a dynamo. 


Lambeth (London) Council have accepted the tenders of the 
General Electric Co. for the supply of electric light fittings for the 
new municipal buildings (except the Council chamber and Council 
anteroom) at £259. 10s., and Strode & Co. for the wiring contract 
at £66. For the fittings contract, in addition to the General Elec- 
tric Co., the following firms were invited to tender: Strode & Co., 
Starkie Gardner & Co., Sugg & Co., Veritys Limited, F. & C. Osler 
and the Bromsgrove Guild of Handicraft. 


The Bengal-Nagpur Railway Co. have placed orders with the 
Edison & Swan Co. for electrical fittings and appliances; and with 
Venner & Co. for electric meters, W. Т. Henley’s Co. for cables and 
wires, D. Santoni & Co. for arc lamps, poles, &c., the General Elec- 
tric Co. for telephone materials (about £600 f.o.b. Liverpool), the 
Union Electric Co. for lamp. posts and accessories, and John 
Spencer Limited for iron poles. 


West Ham Electric Lighting & Tramways committee have pro- 
visionally accepted the following tenders for indiarubber-covered 
wires and cables: The India Rubber Company, for high-tension 
cable; W. T. Garnett's Cable Co., for association cable; and Plutte, 
Scheele & Co., for non-association cable. 


Messrs. Cowans, Sheldon & Co., of Carlisle, have obtained а соп. 
tract to supply one 20 ton and two 80 ton steam travelling cranes, 
two 75 ton electric cranes and one 160 ton electric revolving canti- 
lever crane for Devonport Dockyard. 


Maidstone Council have accepted the tenders of Drake & Gorham 
for switchboard extension at £169, 10s., and of the Oliver Arc Lamp 
(Ltd.) for 20 flame arc lamps at £206. 7s. 6d. 


Swinton and Pendlebury Council have accepted the tender of 
Lord Bros. for wiring the council offices, town hall and the baths 
at £252. | 

Grimsby Council have accepted the tender of the Phoenix Dynamo 
Mfg. Co. for a steam dynamo at £2,383, and that of Johnson & 
Phillips for cables at £1,358. 4s. 3d. 


nc 

Desborough Council have accepted the tender. of G. E. Dixon & Co. 
for an installation of electric fire bells at £43. 10s. 

The contract for wiring the Empire Theatre, Portsmouth, bas been 
let to Grossmith & Co. | Е 

The tender of J. В. Saunders & Co. has been accepted for wiring 
War Office buildings at Aldershot. 

Dublin Corporation have accepted the tende 
lated and Helsby Cables for cable extensions. 

Dundee Corporation have accepted the tender of th 
Lamp (Ltd.) for flame arc lamps at £91. 


Mechanical Stoker Contracts.—The close 5 ie 
recently been given by station engineers to а Une b machine 
has led to hand firing being displaced all along t T i p 981 0 
firing. The frequent announcem ents of the installation 


А 1 1 je light and power houses of the 
nical stokers in the leading е, E ll eis orders kaco recently 


r of the British Insu- 


e Oliver Arc 


72 THE ELECTRICIAN, OCTOBER 25, 1907. 


been placed with Ed. Bennis & Co. (Little Hulton, Bolton and Lon- 
don) for their sprinkling stokers and compressed-air furnaces. | 

Oswestry Electric Lighting & Power Co. (per Bremner Smith & 
Bremner), two stokers and self-cleaning compressed-air furnaces for 
8 ft. diameter Lancashire boiler; Luton Electricity Works, an addi- 
tional installation of four stokers and лр furnaces for Lan- 
cashire boilers for the electricity works, where two Bennis stokers and 
furnaces have been working under guarantee for the last two months ; 
Long Eaton Electricity Works, three Benuis new patent coking 
stokers, with new patent self-cleaning compressed air furnaces, to- 
gether with driving shafting and electric motors for B. & W. boiler ; 
and Llangollen & District Electric Light & Power Co. (per Bremner 
Smith & Bremner): one stoker and self-cleaning compressed-air fur- 
nace for dry back marine type boiler. 


BUSINESS NOTICES. | 


Mr. E. 8. Woolland Moore, A.M.Inst.C.E., who has been asso- 
ciated with the Electric Construction Co. for many years as chief 
engineer and as joint manager, has taken offices at Central House, 
New-street, Birmingham, where he is carrying on business аза 
consulting engineer. 


Mr. D. C. Bate, 40, Brazennose-street, Manchester, has. been 
appointed sole agent for the counties of Lancashire and Yorkshire 
for аве tos woven wire net resistances for controllers, &c , manu- 
factured by C. Schniewindt, of Neuenrade, Westphalia 

The address of the Borough of Cheltenham electricity department 
will be in future Manchester-street, Cheltenham. The telephone 
numbers remain 331 for the offices and 106 for the works. 


Herbt. J. Wilks and Fredk. Booth, electrical contractors, &c., 710, 
Lea Bridge-road, London, E., have dissolved partnership. Debts 
by Mr. Wilks, who continues as Wilks & Booth. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Maunsell Mercier, electrical engineer, 88, Camp-street, Salford, 
has been adjudicated bankrupt. 


An application for the discharge of Alex McCallum (trading with 
Alex. Holmes as Holmes & McCallum, electrical engineers, Crown 
Works, Darwen), will be heard on Nov. 18 at the County Court 
House, Blackburn. 


Inthe bankruptcy of Wm. Hy Lloyd Watson and Geo. Huntington, 
electricians, 83, Battersea-rise, S W., and Deringham-street, Bond- 
street, W, London, the trustee (Mr. F. 8 Salaman, 1, Oxford court, 
Cannon-street, London, Е.С.) has been released. 


Claims against tho Medical Electro Thermic Generator Co. (Ltd ) 


by Nov. 11 to Mr. H. W. Freshwater, 7 and 8, Railway-approach, 
London Bridge, S.E. * 


Claims against the I. T. E. Electric Co. (Ltd.) by Nov. 80 to Mr. 
Percy F. Huddleston, 72, Finsbury-pavement, London, E.C. This 
notice does not, of course, relate to tbe I. T. E. Electric Co. (1947) (Ltd.). 

A meeting will be held at Messrs. Guscotte & Fowler’s, 1, York- 
buildinga, London, W.C., to receive an account of the winding up 
of the Electrical Coal-Cutting Contract Corpn. (Ltd.). 


The Northern Electrical Supply Stores (Ltd.) is being wound up 
voluntarily. Mr. A. Dunbar is liquidator. 


to whom tenders by noon of Friday, Nov. 8. See also an adver- 
tisement. | 


Businesses for Sale.——Owing to illness of owner, a well-known 
engineering business in London is offered for sale as a going con- 
cern. The business has а well-established connection extending over 
half a century, and includes electrical, general and marine engi- 
neering, Freehold land and buildings may be purchased or leased, 
and the plant and stock taken at valuation. Particulars from the 
sole agents, Messrs. Wheatley Kirk, Price & Co., 46, Watling street, 
London, E. O. See also an advertisement. 

An electrical engineering business (small branch) is for sale. See 
an advertisement. Д5 


Electrical Instruments for Sale.—Messrs. Hazell, Watson & 
Viney, 6, Kirby-street, Hatton Garden, London, E.C., advertise for 
gale Nalder recording voltmeter and ammeters. 


Water Power for Sale.—An advertisement in another column 
announces that permanent water power (up to 16,000 н.р.), with 
land close to three main railway lines, in South Austria, is for sale. 


Partner Wanted. —A partner is wanted in an old- established 
electrical engineering business. See an advertisement. 


Lundbergs Marvel Switch. We recently ealled attention 
to the “ Marvel" switch placed on the market by А. P. Lundberg 
& Sons. We have received from Messrs. Lundberg а set of dia- 

ams showing the internal connections of the switch when the 

nob is in its three positions —viz., ** Up,” “ Central” and Down." 
These diagrams, of which copies can be obtained from Messrs. 
Lundberg, will enable persons interested to trace out the various cir- 
cuits which result when the knobs are placed in their nine different 
relations to each other. 


Compensated Standard Resistances.—It will interest our 
readers to learn that the new compensated standard resistances and 
standardising bridge, described by Dr. C. V. Drysdale in The Llec- 
trician for Sept. 27, Oct. 4, 11, 18 and 25, are manufactured by Mr. 
J. H. Agar Baugh, of 92, Hatton-garden, London, E.C., who has been 
working on the subject in collaboration with Dr. Drysdale for four 


years. 
| CATALOGUES, &c. 


Low Tension Switch Gear.—List No. 6,015, just issued by the 
Union Electric Co., goes very fully into the subject of small iron- 
clad watertight rotary switch plug boxes and plugs and ironclad 
fuses. The switches are of the rotary type and of a design which 
fits conveniently in with conduit systems of the world. 

“Inglallation News."—The October number of Installation 
News,” issued by the Simplex Co., contains a variety of useful 
matter, amongst which is a copy of the Royal Insurance Co.'s rules 
for electric installations. A considerable portion of the number 1з 
also devoted to competition matters. . 


Speed Indicators.—A most comprehensive catalogue is being issued 
by Messrs. S. Smith & Sons, 9, Strand, London, W.C. It has 
for its subject the important line of speed indicators manufactured 
by this firm which were recently described in 1Ле Electrician. The 
publication contains a number of interesting views of the company 3 
factory at Watford, and also many interesting testimonials of satis- 
fed users of the indicators. These indicators are made in various 
styles, combining both indicating arrangement and mileage recorder. 
They are also made up-with watches and communieator boards for 
dashboard use The latest type is fitted with a tell-tale hand, which 
is an addition to the ordinary indicating hand, and shows the highest 
point reached on the scale by the indicator. This hand can be 
switched back to the indicating hand by a simple device. Particulars 
are also given of electric, acetylene and oil lamps for gencral use on 
motor cars. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, whic 
ia not separately specified) from Ost. 16 to 22, with the ports of 
destination :— | 

Africa--Alexandria, £613; Beira, £154 (including £10 telegraph 
material) ; Cape Town, £68 (telegraph material) ; Delagoa Bay, £38; 
Durban, £420 ; Port Elizabeth, £95 ; Sekondi, £11 (telegraph material) ; 
Sierra Leone, £10 (telegraph material); Suakim, £869. Argentina — 
Buenos Ayres, £1,135 Australasia — Adelaide, £355 ; Auckland, £2,180 
(including £828 telegraph material); Brisbane, £538 ; Christchurch. £14; 
Launceston, £218 ; Melbourne, £1,710 ; Otago, £270 ; Sydnev, £1,378 
(including £57 telegraph material); Wellington, £549. Belgium — 
Ostend, £229. Brazil — Paranagua, £55 (telegraph material); Rio Janeiro, 
£230 (telegraph material). Canada— Montreal, £768 ; Toronto, £550 ; 
Vancouver, £75. Ceylon — Colombo, £1,024 (includin £297 telegraph 
material. Chili - Valparaiso, £5,636 (including £5,053 telegraph 
material) China — Shanghai, £1,222 (including £396. telegraph 
material). Denmark—Copenhagen, £200. France Bordeaux, £: 
Boulogne, £22; Paris, £16; Germany Bremen, £42; Hamburg, t 
Holland — Amsterdam, £226; Rotterdam, £565 (jncludinz £375 tele 
graph material). Hony Kong, £216. Ini ia Bombay, £2,152 (includ 

ing £61 telegraph material) ; Calcutta; £5,453; Madras, £332. Ltaly- 


ada. 


Sales by Tender.—The receivers appointed by the debenture- 
holders and the liquidators of the Brockie-Pell Arc Lamp (Ltd) 
offer for sale by tender аз а whole and at an all-at price the follow- 
ing property and assets of the company : (1) The goodwill of the 
business of electricians, mechanical engineers and manufacturers 
and vendors of arc lamps and accessories (including the company's 
rights in certain patents) carried on at the works, 00, Worship- 
street, London, Е.С. The works are held on lease and are not іо. 
cluded in the sale, but an assignment of the lease could be arranged; 
(2) the benefit of contracts and orders on hand; (8) the plant, 
machinery, tools, fittings, furniture, &c. (standing in the company's 
books at the value of over £6,700); and (4) the entire stock-in- 
trade of the company, estimated at or about the cost shown by the 
last stocktaking, £9,959. 14s. 6d. Tenderers may exclude items 
2,8 and 4 from their offers, and tender only for the goodwill of the 
business and for the patent rights and interests. Tenders must be 
made on printed forms, obtainable from the liquidators (Messrs. 
R. Warner and D. Watson), 10, Walbrook, London, E. C., and same 
must be delivcred on or before Nov. 16. Particulars and conditions 
of sale may also be obtained from Messrs. Warner & Watson. See 
an advertisement on another page. 


Belfast Tramways and Electricity committee are prepared to 
receive tenders for the purchase of all or any of the following three 
lots of plant: (1) One steam-driven horizontal compound air com- 
pressor suitablo for raising 10,000 gallons of water.per hour; (2) 
all the tubing for а well 500 ft. deep ; and (3) one Hall vertical com-; 
pound boiler feed pump suitable for 1,500 gallons per hour. Par- | 
ticulars from the city electrical engineer (Mr. Thomas W. Bloxam), 
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pan—Kobe, 41,396 (including £162 шеп cable) ; 
X i, £438; Yokohama, £90. Mexico Vera Cruz, £39 ; Tampico, 


€ ph material). Russia —Riga, £9; St. Petersburg. £474 
telegra material). Siam—Bangkok, £107. Straits Settlements— 
Singapore, £1,778 (including £41 tel raph material). Sweden— 


Gothenburg, 414. U.S. 4.— Neu York 4580 (including £540 telegraph 
material). Wed Indies — Port Swettenham, £5,893 (telegraph material). 
Janis, £303, Total, £39,904, against £22,101 in the corresponding 
week last year (Oct. 17 to 23). 


BOOKS RECEIYED. 


(Copies of the undermentioned works can be bad from The Electrician office, pon 
tree, oa reoeipt of published price. Add 5 per cent. for abroad or for foreign books.) 


u Continuous-Current Engineering." By Alfred Hay. (London : 
Archibald Constable & Co.) 5s. net. 

u Inventions, Patents and Designs, 1907.“ By G. Croydon Marks, 
MP. (London: The Technical Publishing Co.) 8з 6d. net. 

“London University Guide ani University Correspondence 
Calendar,” for 1908, containing regulations for examinations to be 
beld in 1908 and 1909. (London: University Correspondence 
College). 

^ Alternating-Current Motors.“ By A. S. McAllister. 2nd edition. 
(New York: McGraw Publishing Co.) $8 net. 


ee a 


PATENT RECORD. 


naa 


APPLICATIONS FOR PATENTS. 


Note. — The unde~mentioned Applications (except those marked t) are not 
pn to public inspection until after acceptance of Complete Specifications. 
Thow marked + are open jor inspection 12 months after the date attached 
lo them, if they have not been published previously in the ordinary course. 
Namea within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, un asterisk is affixed. 

August 13, 1907. 
R. 272 Abus. Brake MR ud for car trucks. * 
2M Вигмехтнаг. Railroad rails.“ 
18,285 GEHRICKE & BOLLMANN. Derailment guards.“ 
ied 9 Multiplex telegraph apparatus.“ 
pan ICKER. Limiting and controlling supply of electric current. 
575 Suit & Виліч. Switch cut-outs applicable to the handle bars 
105 5 steering wheels of motor cycles. 
135 быны & Jauss, Omnibus electric signalling circuits. 

39 GIRDLESTONE & Јохкз. Automatically limiting an electric 
im о {0 a predetermined value. * 
ren BT e :G.E. Co., U.S.) Electric heating devices. 

‘Sl B. T. H. Co. (G.E. Co., U.S.) Protective devices for electric 
нзр b stems and apparatus. 

, B енене transmitting and receiving 
August 14, 1907. 

8. gust 14, 

515 eae „ and shades for incandescent lamps. 
VN Sree ki т ERRY. Making electrodes for storage batteries. 
w Ma Don elephone systems also applicable for telegraphy. 
18.70 Be ynamo-electric machines. 

' eiet „оласе of steel and in electrometallurgical 
TT n turnacesfor use therein. (Dateapplied for, 14/8/06.) T 


TOKES. Surface t : 
4 raversers f. ; ag * 
146 Ewan, Switches. or use on railways and tramwas. 


18,407 Ries. Tele 
| } phone call register. 
15422 Warwick MACHINERY 9ч GE. Co., U.S.) 


1.03 шә for machine shafts. 
(G.E. Co., U.S.) 
August 15, 1907. 


ARWICK MACHINERY 
luis ERY Co. 
MS Electromagnete, 
Nay p, e Manne electrically controll i 
e 1 Motor starting e ыз ай. a 
Ia) Kings | Attaching pig-tails to carbon brushes.“ 
. Rails for tramways and the like. 


18,498 Bony 0 А 
ог, 18,8 tee system for electric railways. (Date applied 


Ё 
513 Davy 
15 - Spark V s 
1,14 K 18,515 Nr. H. Go (GE S. 8.) 
electric transmission systema, qeu 


August 16, 1907. 


Lubricating 


Bearings for 


18,44) PisckNEY, 


Protective devices for 


34 Tay 
War ов, Manufacture of track rail ** sand." 


п, f 
18,571 Desoven aoe auto- musical instrument. 
and for шшр the i di nding true magnetic divergence 
: n i i 
8,573 pis applied for, 16/8/06. aT ratio of two electric currents. 
I? B. T. H. C. (ang, the illumination of electric lamps or signs.* 


kc 


electric systems. Ges., Germany.) Protective devices for 
18,604 Ey August 17 7]. IE 
: TANS, A x f Lu 1907. pa : à FOLE T 
КҮ конфе a fie dad tramway cars for ‘prevention of 
1 ANDRE sg . ` fo uw 2 Тыш ык GR. lab CER oa 
15,648 E ud Геп device for batteries. 
applied for, 2/100.) f . Gm. Steam turbines. (Date 


10,364 FELTEN & GUILLEAUME LAHMEYERWERKE A.-G. 


dency of Mr. 


1. Theto їз 1 
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SPECIFICATIONS PUBLISHED. 


1907 SPECIFICATIONS. 

2,869 MaRRIoTT. Fire-alarm apparatus, 

3,509 Morin. Telegraphony. 

4,940 SIEMENS SCHUCKERTWERKE GES. Commutators for dynamo- 
electric machines. (Date applied for, 21/2/06.) 

5,115 Ernst HEINRICH GEIST ELEKTRICITÀTS A.-G. 
(Date applied for, 3/3/06.) 

5,331 bor d Line tappers for electric wires. (Date applied for, 

5,547 Siemens BROS. & Co. & DIESELHORST. 
duction coils. 

5,655 Perrrsson. Process of electrically reducing oxide ores and the 
like. . 29582 — 

6,199 FoREMAN. Incandescent lamps. р 

6,699 Maconna. Lampholder for rapid attachment to conductors. 
(Date applied for, 20/3/06.) 

6,899 LUNDBERG, LUNDBERG & LUNDBERG. 

7,407 ALLGEMEINE ELEKTRICITATS-GEs. 
filaments by reduction of tungstic acid. 
30/3/06.) 

7,468 ROBINSON. Fusible plugs. (Date applied for, 7/1/07.) 

9,499 DEUTSCHE Beck-BoGENLAMPEN GES. vices for directing the 
arcs of arc lamps. (Date applied for, 21/12/06.) 

9,574 Ѕснмірт. Arc apparatus particularly for photography. 

Tramway cars 


Motor cars. 


Cables containirg in- 


Switches. 
Manufacture of tungsten 
(Date applied for, 


(Date applied for, 4/5/06.) 


12,783 Тномѕох, BARON KELVIN, CLARK, & KELVIN & JAMES WHITE. 


Combined lever and shadow pin for use at sea with the 
mariner’s compass. 
13,262 Актом. Receivers for electromagnetic waves. 
for, 10/1/07.) 
13,618 СЕв. Siemens & Co. Electrodes tor searchlight». (Date ap- 
plied for, 13/7/06. 


(Date applied 


COMPANIES’ MEETINGS AND REPORTS. 
Montevideo Telephone Co. (Ltd.) 


The annual general meeting was held on Tuesday, under the presi- 
. W. JONES. 
The SECRETARY (Mr. Robert Н. Rivers) read the notice con- 
vening the meeting and the auditors’ report. 
The CHAIRMAN said: Gentlemen, at our last meeting I referred 
to the steady increase of our business since 1898 and of the net profits, 
and there continues to be ample reason for congratulation in both 
respects. With the increase of the dividend on the ordinary shares 
from 5 to 6 per cent. and the placing to reserve and carrying forward 
larger sums than ever before we show а further improved condition of 
things. It may even be thought, that a larger dividend than 6 per cent. 
might be recommended, but the advisability of increasing our reserves is 
such that weare satisfied a continuance of this policy will be supported. 
The large capital expendituro on renewals and extension of plant 
which we have for а number of years been anticipating has not been 
called for, owing to our not having obtained permission for laying 
down an underground system. Our efforts to obtain such a permission 
have been continuous, and we are hopeful, as the advantages of such 
a system to the public are so great, that they will shortly prove suc- 
cessful. In anticipation of this permission we obtained in February 
last, from the United River Plate Telephone Co., the services of Mr. 
H. Planchon, a telephone expert of acknowledged ability and experi- 
ence, in making an examination and report on our existing plant and 
the changes that would be necessary and advisable. Mr. lanchon's 
examination was very comprehensive and thorough, and we feel assured 
his report will prove of great value. We have taken advantage of a visit 
now being made to the River Plate by Sir John Gavey to obtain from him 
а eneral report on our plant and business, which will also be of 
valuable assistance in determining the character and details of the 
rojected new capital expenditure. For some time it has been thought 
Ae e tbat our manager, Mr. Powers, should visit Europe and the 
United States, in order to become more thoroughly acquain ted with 
the later developments in telephony. After 18 years’ absence, most of 
the time in our service, there was much of importance to the company 
to be acquired both in Europe and in America, and we are confident 
of good results from the visit he has recently made. | | 
uring the past year we suffered, fortunately not to a serious extent, 
through the strike fever, from which it seems po part of the civilised 
world can be considered altogether free. We are satisfied that in our 
casethe matter was admirably handled by Mr. Powers, and, we believe, 
in such a manner that there will be little fear of anything of the kind 
occurring again for а considerable period. The company has made 
use of the offices of the River Plate Telephone Co. for a number of years, 
and had the same secretary, but the increase of business of both com- 
nies has been such that this arrangement was по longer convent Ti 
and on the 1st inst. we moved into new offices at Dashwood House Mi 
ap inted a new secretary. We were particularly loath to lose | Š 
David Smith, who during his connection, with us had coe ed : 
thorough grasp of the business, and proved himeelf of N alae 15 a е 
We were fortunate, however, in securing па „ Ч for uA 
who lias also been connected with the River ps ae ae o seve 
vears associated with our books and accounts under Mr. om * е 
ittle in the accounts that requires comment. е ba 0 n 
16 capital remains the same (£159,172), and t^ 


з that tl : cos : 
hotte expenditure for the year (£5,000), whieh, a5 for many years past, 
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has been met entirely from revenue, is the same as for the previous 
year. The reserve shows an increase of £5,000, and the reserve for 
renewal of plant £4,000. With the amounts now placed to credit of 
these accounts our combined reserves will be £74,500, equal to one- 
half of our capital. Investments in securities were increased by £3,000 
and now amount to £12,600, and I should add that the present 
market value of these securities, notwithstanding the late great depre- 
ciation, is nearly £1,000 more than the figure at which they stand in 
our books. Sundry debtors are £1,500 more than last year, and bills 
receivable also £1,500 more. Other differences are slight. Profit and 
loss shows an increase in total expenses of £1,000, and in receipts of 
£4,100. We place £11,000 to reserves, £2,000 more than a yoar ago, 
and recommend, after paying the balance preferred dividend, a final 
dividend on the ordinary shares ot 4 per cent., making 6 per cent. for 
the year, and carry forward £3,081. I now move the adoption of the 
report and accounts. 

r. CHARLES LOCK seconded the resolution, which was carried 
unanimously. 

Resolutions were then passed approving the dividends and re-electing 
the retiring directors and auditors, апа a vote of thanks to the 
manager in Montevideo, Mr. Powers, and his staff, with special 
reference to Senor Fernandez Garcia, a most valued employé, who acted 
as manager during Mr. Powers’ absence in Europe and America, 
having been moved by the Chairman, was carried unanimously. 

The CHAIRMAN then moved a cordial vote of thanks to Mr. David 
Smith, the late secretary, for his untiring and most valuable servi ces 
during his three years’ connection with the company, which was 
seconded and carried unanimously. 

Mr. KINGSBURY proposed a cordial vote of thanks to the chairman 
and directors for the development they had been able to show with the 
accounts. The mation was carried unanimously and the proceedings 
terminated. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)— The report of the directors 
for the half-year ended June 30 states that the total receipts for the 
віх months were £24,756. 2s. 2d., expenses £6,571. 16s. 64. leaving 
£18,184. 5s. 8d. added to £6,791. 3s. 9d. from last account, making 
together £24,975. 9s. 5d. £5,675. 17s. 114. has been placed to reserve 
against loss on investments, and £5,000 added to reserve fund, which 
now stands at £103,000. Preference dividend absorbs £3,000, leaving 
£11,299. 11s. 6d. The directors recommend payment of a dividend at 
the rate of 6 per cent. per annum on the ordinary shares (tax free), the 
halance (£6,499. 11s. 6d.) being carried forward. The cables continue 
in good working order. 


DUNDEE, BROUGHTY PERRY & DISTRICT TRAMWAYS CO. (LTD. )— 
For the year ended July 31, the profit (including sum brought for. 
ward) was £3,461. 9s. 10d. The preference interim dividend absorbed 
£1,500, leaving £1,961. 9s. 10d. The directors recommend payment 
of the final preference dividend, leaving £461. 9s. 10d. to be carried 
forward. Notwithstanding unfavourable weather the earnings for the 
year amounted to £12,351. 7з. 8d. | 

FERRANTI LIMITED. — At the meeting on Friday the chairman (Mr. 
A. W. Tait) said that tke result of the year's trading showed a con- 
siderable improvement, the profit earned amounting: to £26,282. 
Leasehold lands and buildings showed an increase of £508, owing to 
additional buildings erected in connection with the extension of one 
of the departments. Goodwill and patents account showed a decrease 
of £1,026, due to the final closin of the receiver’s account. Sundry 
creditors had increased by £5,000, compared with those for the pre- 
vious year. Progress had been made in all departments, and a fresh 
type of meter was now being put upon the market, from which further 
business was expected. Their general manager had visited several of 
the Continental countries, with the result that satisfactory arrange- 
ments had been made by which the company's goods were expected to 
be in demand. Not only had the price of raw materials been higher, 
but there had becn excessive competition among manufacturers. ‘That 
competition was due in a large measure to the fact that British manu- 
facturers had to stand the competition of foreign manufacturers. Un- 
less the laws of this country were changed, electrical. undertakings 
would be forced either to stop business or a combination of the large 
interests in the electrical trade would have to be effected. Such an 
amalgamation would be offensive as well as defensive, und it would 
place them in a better position to ward off the attacks of foreign 
manufacturers. 

NORWICH ELECTRIC TRAMWAYS СО. —The balance profit tor the year 
ended June 30 is £7,813. 8s., und with £203. 13s. for interest and 
tcansfer fees, the gross profit із £8,047. 1s. After adding the balance 
forward, the amount credited to profit and loss amounts to £8,419. 13s. 5d. 
Deducting interest. on the mortgage bonds (£2,640), £5,779. 13s. 5d. 
remains to be dealt with. The directors recommend that £1,000 be 
placed to reserve ;,that a dividend of 14 per cent. (£4,620) be paid on 
tho shares of the company for the year. The number of passengers 
carried was 7,220,714, a decrease of 80,439, and the number of car- miles 
run was 1,081,221, against 1,085,055. 

WESTERN TELEGRAPH СО. (LTD.) The report of the directors for 
the half-year ended June 30 shows that the revenue for the period 
amounted to £325,687. бв. 14. and working expenses to £113,886. 9м. 74. 
After providing £16,000 for debenture stock interest and 14.225. 14s 84. 
for income tax. there is a balance of £191,575. 18. 10d., added to 


£8,460. 18s. 5d. оце forward, making £200,036. 0s. 3d. A.quarterlv. 


interim dividend, absorbing £31,18@-10s., hus been paid, £85,000 
transferred to the general reserve, £5,000 to maintenance ships’ re- 
serve, £10,000 to marine insurance furs anc £40,000 t land- un build. 
ings depreciation fund. The directors now revótuthénd a final dividend 


charges, nil. 


is £3,000 in £1 shares, all of which have becn taken up. 
has been called up on 1,400, 15s. per share on 600 and 10s. per share 
on 1,020, and £2,350 has been received. Mortgages and charges, ail. 


more than £500, charged on company's under 
rs and future, including uncalled capital, has been registered. 
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of 3s. per share (making with interim dividends 6 per cent. for the 
year) and a bonus of 2s. per share (both tax free), which together will 
amount to £51,982. 10s., leaving £6,864. Os. 5d. to be carried forward. 
The dividend and bonus are payable 3180 inst. The register of 
transfers will be closed from the 22nd to the 30th inst., inclusive, 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 
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NEW COMPANIES. 


BROOK, HIRST & CO. (LTD.) (95,264.)—Reg. Oct. 16, capital £20,000, 
in £1 shares, to take over the business of electrical and mechanical 
engineers, manufacturera of electrical switches, switch gears and other 
electrical and mechanical appliances carried on as Brook, Hirst & Co. 
First directors, P. S. Brook and J. A. Hirst, managing directors. 

ELECTRO-MEDICAL INSTITUTE (LTD.) (95,317.)—Reg. Oct. 19, capital 
£2,000 in £1 shares, to acquire and carry on the business of an electro- 
medical specialist carried on by G. R. Peers at Manchester as the 
Electro-Therapeutic Institute. 

A. Р. MANDER (LTD.) (95,261.)—Reg. Oct. 16, capital £1,000 in £1 
shares, to acquire the business of electrical engineer and contractor 
of A. Ё. Mander at Aston Manor, and to carry on the business of elec- 
trical and general engineers, contractors, manufacturers of electrical 
and other fittings, &c. Reg. office, 258, Villa Cross, Aston Manor. 


WOLFRAM (TUNGSTEN) METAL FILAMENT LAMPS (LTD.) (95,512.)— 
Reg. Oct. 12, capital £100,000 in £10 shares, to adopt an agreement 
with the International Wolfram Gesellschaft, Budapest, and the 
Deutsche Gasglühlicht Aktiengesellschaft 5 and to 
carry on the business of manufacturers of and dealers in metal filament 
and other lamps апа electrical goods, electricians, engineers, suppliers 
of electricity, &c. The subscribers аге: Н. Hirst, electrical engineer ; 
G. R. Fraser, J.P., F. Kallman, R. Gunzburg, D. McLagan, electrical 
engineer, I. Salzman and F. Samuelson. First directors: H. Hirst, 
J. Fraser, R. Gunzburg, F. Kallman, R. Feuer, S. Nathan and Н. К. 
von Kuh. Н. Hirst and J. Fraser are nominated by the Robertson 
Electric Lamps (Ltd.), F. Kallman, R. Gunzburg, S. Nathan and R. 
Feuer by the Deutsche Gasglühlicht Aktiengesellschaft (Auergesell- 
schaft; and Н. В. von Kuh by the International Wolfram Aktiengesell- 
schaft. Reg. oftice, 31, Copthall-avenue, London, E.C. 


STATUTORY RETURNS. 
BLACKBURN, STARLING & CO. (LTD.)— Capital in return to Aug. 6 is 
£12,000 in £1 shares, of which 11,063 have been taken up. 47, 108 has 
been received, and £3,900 is considered аз paid. Mortgages and 


BRITISH CONTINENTAL ELECTRICITY CO. (LTD.)—In return to 


July 19, capital is £20,000 in 1,000 preference and 1,00) ordinary 
shares of £10 each, of which 1,000 preference and 994 ordinary have 
been taken up. | 
and 844 ordinary and £16,340 has been received. £3,600 is considered as 


£10 per sharo has been called up on 790 preference 


paid on 210 preference and 150 ordinary. Mortgages and charges nil. 


CLARKE, STEAVENSON & CO. (LTD.)—-In the return to Aug. 12 capital 
£1 per share 


MORTGAGES AND CHARGES. 


FITTINGS LIMITED.—A debenture dated Oct. 7, 1907, to secure not 
and property, 


olders, Druke & Gorham. 


PHENIX ELECTRIC HEATING CO. (LTD)—Issue on Sept. 27 of 
£1,525 and Oct. 11 of £100 6 per cent. debentures, making the whole 
of a series of £1,625 created by resolutions of same dates, charged on 
company's undertaking and property, including uncalled capital. No 
trustees. | 

VAN RADEN & СО. (LTD.)—A debenture dated Oct. 8, to secure 
£1,250, charged on company’s undertaking and property, including 
uncalled capital, has been registered. Holder, V. W. Robinson. 


= —— — — — — À— 
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CITY NOTES. 

—— t 
MEMORANDA (Oct. 24).—Bank rate 4} per cent. (sinco Aug. |» 
1907). Price of silver 283—28§d. per oz. Consols 823 85 for money 
83—834 for account; 23 per cent. annuities 80ў{—81]. Consol 
Pay Day, Nov. 6; Stocks and Shares Continuation Days, Oct. um 
Nov. 12; Ticket Days, Oct. 29 and Nov. 13; Pay Days, Oct. 30 anc 

Nov. 14; Mining Share carry-over Day, Oct. 25. : 


| METALLIC SEAMLESS TUBE CO. (LTD.)-- The net profit for the pas 
year was 42,509. It is proposed to pay a dividend on the ordinar; 
shares ot 5 per cent. ` 

, MONTREAL LIGHT, HEAT & POWER co. — А dividend of 1} per cen 
qu the paid-up capital stock for the quatter to Oct. 51 has been declared 
i быды. EXCHANGE МОТ10Е.—ТһҺе: Stock Exchange committee hav 
ro asked to allow 19,570 £1 fully paid 6 per cent. cumulative pr 


телес shares of the South Metropol; б pod „ Lightin 
Co. (Lik to bie 1 t repolitan Electric Tramways d 140 
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Compounding Alternators, 


ThE Ip “ 
article оп “A Method of Compounding Alterna- 


tors,” hy 

which Т RR and PERRET, an abstract of 
uf considerable om elsewhere lu this issue, should prove 
lea бок E ds to those of our readers who have 
Maisel у differs evelopment of the various methods 
m peur п т for dealing with this pro- 
“лей у Ч.М Mc method is closely akiu to that 
LIV a 9 ILES b ALKER, and described on р. 506 
; ¢ Electrician. Both methods make use 
йр ampere-turns for obtaining the 
Prial compound m. i Mod the assistance of any 
уі, TREND ou rectifier. The general principle 
un T ethods 
ш, ämpere-turnso! 
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“tally of the 
Гете 


two 5 ы тау beregardedas 
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M “tthe жы Component tends to reduce the 
‘uiting of t e, while the second produces a lateral 


1 result "e 
tant flux. Now, if by a suitable design 
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may be explained in very few: 


Prick SrxpENcE Rost 
Abroad 9d., or 18 cente, or 900., от pf. _ 


L| 
of the magnetic circuit we can arrange matters so that as 


the resultant flux is shifted the reluctance decreases, the 
flux will increase, and so raise the E.M.F. of the machine. 
The effect of an increase in the demagnetising ampere- 
turns is thus balanced by a decrease of reluctance. . The 
methods devised by Mr. MiLEs WALKER and by Messrs. 
REZELMAN and PERRET differ only in the means employed 
for bringing about the necessary decrease of reluctance. 
It must be noted that such methods, although charac- 
terised by extreme simplicity, do not offer a complete solu- 
tion of the problem, as they are entirely incapable of dealing 
with phase compensation, each machine being specially 
designed for the particular power factor at which it is 
intended to be run. 
: — 

Transatlantic Wireless Telegraphy., 

DuniNG the past week very little progress appears to 
have been made in regard to the transmission of wireless 
telegraph messages across the Atlantic. Although a publie 
service was to have been opened by now, this has not yet 
been done, and the only Press message which we have 
noticed is one whieh was delayed in transmission, and 
which certainly is not important in character. So far it is 
a case of magnificent promises and poor results. Although 
it was announced that the speed was about thirty words 
per minute, and that everything was working satisfactorily, 
very few messages appear to come through, and we have 
good reason to believe that the average speed &ctually 
attained is more nearly three than thirty words per minute. 


е 


EE 

AT a ineeting of the Western Telegraph Co. held on 
Wednesday last, the Chairman, Sir Јонх WOLFE BARRY 
K. C. ., dealt with the position of wireless telegraphy from 
the point of view of the submarine cable companies. He 
pointed out that there was still a want of certainty of 
transmission in wireless telegraphy. This is no doubt the 
case at present, though we may expect creat improvements 
as time goes on. The other points, however, to which the 
Chairman referred are likely to retain their importance. 
There is, for example, the great question of secrecy. Con- 
fusion шау be avoided by sume system of tuning, but 
nothing would ever prevent a third party from шй 
their instruments su that they could intercept messages 
at will, and, moreover, the process of tuning cannot be 
carried out indefinitely. As wireless telegraph stations 
increase in number it will be more and шоге ү 
to prevent interference. Yet a large шше: > ое 
would be necessary to deal effectively with the great volume 


78 


THE ELECTRICIAN, NOVEMBER 1, 1907.. 


of telegraph business that is carried on and is continually 
increasing. Sir JoHN stated that during a busy hour 
as many as 25,000 paying words pass to and from this 
country by cables, and even amid this large volume of 
business New York expects to receive and answer Stock 
Exchange telegrams with London in four or five minutes. 
When we bear in mind also the necessity for the elimina- 
tion and correction of errors, and the consequent repetition 
of doubtful signals, it will be seen that Sir JoHN WOLFE 
Barry has very good grounds for his conclusion that wire- 
less telegraphy will not materially interefere with tele- 
.graphy by means of submarine cables, but will rather be 
of assistance as a feeder. 


— ee 


Third Rail Dangers. 

THE daily Press has so frequently dwelt upon the dangers 
of the third rail on electric railways that it is interesting 
to peruse the return recently issued by the Board of Trade 
showing the number of persons killed and injured on elec- 
tric railways through coming into contact with live rails. 
The return refers to the years 1904-1906 and the first eight 
months of 1907, and the accidents are divided among rail- 
way servants, passengers, persons on business, and tres- 
passers. Although 87 cases are recorded, including 16 
fatal accidents, it is reassuring to find that 25 of the 
minor cases and 12 of the fatal accidents refer to the 
class of trespassers, so that those who have legitimate 
business on our electric railways have little to fear. We 
do not wish, however, to suggest that the trespasser 
should receive no consideration, for ignorance scarcely 
merits the reward of so-called “ electrocution,’ and we con- 
sider that more effective protection might be introduced 
than is generally the case. As electric traction becomes 
extended to those of our railways where trespassing must 
be expected, it is a question whether the under-running 
third rail should not be taken into serious consideration in 
preference to the usual over-running rail with no protec- 
tion, unless, of course, it should happen that the advocates 
of single-phase traction have it all their own way, and that 
overhead equipment becomes the sole survivor. 


— c — — ——— 


Personal.—The re-election of Dr. Hobson as president of 
the Cambridge Philosophical Society is announced, the new 
vice-presidents being Prof. J. J. Thomson and Mr. S. Ruhe- 
mann 


University of London—University College.— We are in- 
formed that the Chadwick Medals for Municipal Hygiene and 
Engineering have been presented to Messrs. N. G. Dunbar, 
W. D. Reynolds and J. К. Wade by Prof. Chadwick and Мг. 
A. Richardson, on behalf of the Chadwick Trustees. 


University of Oxford.—The new statute proposing the 
establishment of a Professorship of Engineering ‘Science at 
Oxford was considered by Congregation on Tuesday afternoon. 
In introducing the statute Prof. Miles said that only labora- 
tory and not workshop instruction would be given, and that 
it was Oxford's duty to supply engineers tor responsible 
positions, After some discussion, the statute was passed by 
152 votes to 20. ` 

Oable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Garachico (Teneriffe:—Santa 
Cruz de la Palma July 12, 1906 ... 


2252336 


Grand Canary — Lanzarote.. Sep. 18, 1900 — 
Brest — Dakar . J шу 22, 1907 . — 
Pernambuco-—Ceara Oct. .9, 1907 ... Oct. 30, 1907 
Guernsey—Jersey e ......... ct. 19, 1907 ae 
Fuo—Bushire  .................. бе 31, 1907 7 ki — 


American Institute of Electrical Engineers. — According to 
the Electrical World the membership of the American Insti- 
tute of Electrical Engineers (excluding students), is now over 
5,0Q0, and is steadily increasing. 

Institution of Electrical Engineers.—The opening meeting 
of the 1907-08 session will be held at the Institution of Civil 
Engineers, Great George-street, on Thursday, November 14th. 
During this session Lord Kelvin will occupy the presidential 
chair for the third time, but owing to the fact that he will be 
absent at that time and for a considerable period no Presiden- 
tial Address will be delivered. At the meeting, therefore, a 
Paper will be read on “ The Dielectric Strength of Insulating 
Materials and the Grading of Cables,” by Mr. Alexander 
Russell, and at the meeting on November 28th, Dr. R. Pohl 
will read a Paper оп “ Development of Turbo-Generators." 


University College Old Students’ Association. —At the 
annual general meeting of this Association at University 
College (University of London), Dr. Tempest Anderson. was 
elected president for 1907-8, Mr. Geo. A. Aitken, treasurer, 
and Mr. E. Denison Byles, B. Sc., secretary. The annual 
dinner of the Association will be held on Thursday, 
December 5th. Dr. Tempest Anderson will preside. The 
new wing recently added to the College will be completed by 
that time and will be open to inspection. Former students 
who desire to be present should communicate with Mr. Aitken 
at 42, Edwardes-square, Kensington, London, W. | 


Wireless Telegraph Notes.—In our issue of September 6th 
we mentioned the introduction of wireless telegraphy on the 
stage by Mr. Arthur Collins. We also stated that it was, às 
far as we were aware, the first time that wireless had4been 
presented in a “legitimate” playhouse. This tardy use of one 
of the most talked-of inventions of recent years appeared to 
our contemporary the Electrical Review (N.Y.) somewhat 
of a slur on the up-to-dateness of the United States, and 
enquiries were therefore made. From the results of these it 
appears that “wireless” was first used in The Dictator " by 
Mr. R. H. Davis, which was produced in February, 1904. The 
astuteness of our American friends was, therefore, net disgraced. 


Electricity Supply in France.—The Elektrotechnik und 
Maschinenbau gives some figures relating to electricity supply 
in France. On January 1, 1907, there were 1,413 generating 
stations, which supplied 2,912 towns with light and power. 
There were besides 824 gasworks, supplying 1,209 towns. Each 
station supplies current to the inhabitants of one or more 
towns. In each of four Departnients there are over 100 villages 
connected to one station, and in each of 12 Departments 
there are over 50, The Department of Isere contains the 
greatest number of stations viz, 60. There are 942 direct- 
current and 157 single-phase, 20 two-phase and 2506 three- 
phase alternating-current statione. The remaining 88 stations 
supply both alternating and direct current. More than two- 
thirds of the stations—viz., 1,000 - are driven by water - power; 
831 of these have water turbines alone, while 124 have also a 
steam reserve; 306 stations are steam-driven, 71 are worked 
by gas engines (including 43 by power-gas) and 10 are provided: 
with oil engines. | 

Deposition of Metals on Non-metallic Surfaces.—In order 
to be able by electrolytic means to deposit metals on nort 
metallic surfaces, in cases where it is not possible to use 
graphite, the Mechaniker describes the following method, which 
is said to give excellent results: Twenty-eight grammes of 
nitrate of silver are dissolved in warm alcohol and the object 
to be plated is painted with this solution. Then 28 grammes 
of yellow phosphorus are dissolved in sulphide of carbon, and 
this solution is applied to the object as soon as the former coat 
has dried. The nitrate is immediately reduced to silver, and 
the object is then ready to receive the desired coating. Anothet 
method is to dissolve silver nitrate in water and then to e 
ammonia until the precipitate produced is re-dissolved. A 
aqueous solution of aldehydelis also made. The object is ### 
coated with collodion and allowed to dfy. The silver: ant 
aldehyde solntions, ice in the proportions of I te 2 b 
weight, are applied to thé object. Silver is immediately реб 
duced, cove їп the бее with ^y thin e At, and it dan thel 
bé placed int the eJectió]ytig Ваг: | 
E S. ET EM : E. 


of evi : : 
di mce on this subject has been gathered from several 
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Lactrie Traction in Spain.— According to the Electrical 
Vorld, electricity is to be introduced as motive power on а 
trial length of the main line from Linares to Almeria in Spain, 
s distance of about 145 miles. The line has a practically uni- 
tom"gradient of 2} per cent., which makes it more and more 
limit to handle the increase in traffic with steam locomo- 
tires, This is particularly true with reference to the com- 
ively heavy ore trains passing over the line. The elec- 
trifeation will be carried out with the use of the three-phase 
alernating-current system. A steam central station will 
ty installed at Santa-Fé, and the electrical energy will be 
transmitted thence at a pressure of 5,500 volts direct 
through a double overhead trolley line, thus entirely elimi- 
шшр any separate transmission lines and sub-stations. 
The three-phase alternating-current locomotives will be de- 
med with a normal capacity of 320 H. P. each, and for 
the regular train service two of these units will generally be 
coupled. together by multiple-unit control, while the lighter 
trains may be hauled by one single unit. The schedule calls 
for trains weighing from 150 to 800 tons, running at a sche- 
dule speed of 16 miles per hour both up and down gradients. 
The normal time-table is arranged so that one train will start 
irom each terminal every hour. Full advantage is to be taken 
of the feature whereby energy is returned to the line by 
the mins going down the grade. Operation on the trial stretch 
i to be begun early in 1908. If the trials prove to be entirely 
wiidactory the complete line is to be electrified at once, and 
mur powers in the neighbourhood have already been secured 


for that, purpose. 


larneering Standards Committee.— The vexed question of 
namrement of electricity supply has now received attention 
it the hands of this Committee, who have just issued a speci- 
îtation dealing with consumers’ electric supply meters. The 
tpediication is confined to meters of the motor type for use on 
continuous and alternating-current circuits. It has been pre- 
eee very exhaustive inquiry into the matter, and the 
"ылы, confined their attention those points which, 
are most necessary to the proper working of 

d The object the Committee had in is Was Е 
: ! 5 protect both the purchaser and the manufacturer, 
peal a meter reading inaccurately were returned by the 
Ta ои manufacturer with seals intact, the latter 
" ыо assurance that the internal arrangements of 
xis n dn been interfered witb, and that if then sub- 
sen an independent authority for test the results would 
dius the performance of the meter. On the other 

zi ыо of the meter being sealed the purchaser 
beter “before ш à position to examine the inside of the 
ay in acceptance, and the Committee have, 

№ a ed that the manufacturer shall be respon- 
ийбей lon ы working of the meter for a period 
instrument 22 prove whether the meter be а first-class 
the ог "a not. The question of accuracy received 
ntion of the Committee, and a large amount 


ifferent sources, 
ve ш атошгей 
an irt ; 
a the mechani (2) 


Amongst the chief points considered 
Impaired accuracy, which the Committee 
to guard against, are the following: (I) 
a by eee adjustments and rough handling 
juatment, oe E e purchaser; (3) defects in construc- 
remedied by a d manship or material. No. 1 can only 
менан, db ust-proof case, No. 2 can only be effec- 
the works of the y sealing the case before the meter leaves 
time alone шк In the absence of examina- 
ction or wo k ow that the meter is free from defects in 
Cannot be relie manship, &c., and therefore the manufac- 
hu elapsed, The Ка of Ss until a suitable period 
the supply engi ommittee have received the cordial support 
©те contrib Біпеегв and makers, and this has in no small 
Ne Committee belay the successful completion of the work. 
Setifieation жаш that the conditions laid down in the 
re a 
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issued by the Committee, an opportunity will be afforded 
annually for considering any points in the general working of 
the specification which may have been brought to the Com- 
mittee's notice. Local Authorities who have appointed an 
electrical inspector under the Electric Lighting Acts are being 


advised of the publication of the specification, and their atten- ` 


tion is being drawn to the fact that it was not in the mind of 
the Committee when drafting the specification that their recom- 
mendations should apply otherwise than as between purchaser 
and manufacturer of meters. 


Institution of Electrical Engineers—Leeds Local Section. 
— This section held its first meeting of the present session last 
week at the University, Leeds, when the chairman (Mr. G.D. A. 
Parr) delivered his inaugurai address. After expressing his 
appreciation of the honour conferred upon him, he drew atten- 
tion to the time and labour spent by both the late hon. secre- 
tary (Mr. Blackburn) and the present hon. secretary (Mr. 
Dickinson) on the work of the Section. Не informed his 
hearers that the membership of the Section was steadily increas- 
ing, and that while in October, 1904, the second year of its 
existence, the Section numbered 29 members, 72 associate mem- 
bers, 78 associates and 32 students, in all 211, at present the 
corresponding figures were 34, 124, 43 and 53 respectively, or 
in all 254 members—an increase of 20 per cént. in three years 
and of 5 per cent. during the past year, which was considered 
satisfactory in view of the interchange of members continually 
taking place between the various Sections. He appealed to 
members to be regular in their presence at the meetings 
and in taking part in the discussions on the Papers, as 
nothing was more discouraging to a busy man, who 
spent valuable time in preparing a Paper, than a poor atten- 
dance. The chairman then turned his attention to the 
“ Education and Training of Engineers.” After referring to 
the report under this title issued by the Institution of 


curring with the recommendation that a youth should leave 
school at 17, spend one year jn works, then receive a three 
years’ college training, and after that take a further two years 
in works, the difficulty of an unskilled youth gaining admission 
to works for so short a time‘must be recognised. He, there- 
fore, appealed to engineers in the Leeds district to assist him and 
his colleagues in finding suitable temporary places for young 
engineers. He further recommended that the year’s course 
should even by prospective electrical engineers be spent in 
mechanical engineering works. 


am 
ARRANGEMENTS FOR THE WEEK. 


FRIDAY, November 1st (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 р.т. Extra Meeting at Storey’s Gate. Indi, 
cated Power and Mechanical Efficiency of the Gas Engine, 
by Prof. B. Hopkinson (Adjourned Discussion). 
TUESDAY, November bth. Am S 
INSTITUTION OF CIVIL EXYGINEERS. 
8 p.n. Meeting at Great George- street. Presidential Address by 
Sir William Matthews, K. C. M. G- Presentation of Medals and 
Prizes awarded by the Council.. 
THURSDAY, November 7th. jc pis ad ; 
RÖNTGEN SOCIETY., . ‚ | | 
20, Hunover-squitez Presidential Address 
ction of High-Frequency Oscillations " (with 
by Mr. W. Duddell, F.R.S. 


&:15 p.m. Meeting * 
on ** The Prod 
Demonstration, , 

FRIDAY, November 8th. _ E ОЯ 

NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. — sunt 

à p.m, Meeting at the Institute. Debate on «The Relative 2 i 

of College and Workshop Training to the Engineer. 
Tur ELEcTRo-HARMONIC SocrETY. | 

8 p.m. Concert in the King’s Hall, Holborn Restaurant, W.C. 

(Ladies! night). n 

PuystcaL SoctETY. 

8 p.m. Meeting in the Physics Laboratory, Royal с B 

Science. Imperial Institute-road, South Боо о 5 n 

Discussion on Mr. Campbell's Paper, ma i » hic Method 

able Mutual Induetances ; Papers on | E те I. F. 

for Stream Lines and Eee Кү dod ? 9 905 йш 

К ] A at s ratit so 8 * Й 

Diskardson, and“ Qn the Latera ihrations D 

E Two tints Sich One End Overhanging, , by 

Е АКЕ Gee 

Dr. J. Morrow. 
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Civil Engineers in 1906 and to the work of Prof. Goodman 3 
on the same subject, he mentioned that, though in general con- 
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ELECTRIC TRACTION ON RAILWAYS.* 
у —REMARKS ON ASCERTAINING RESISTANCES REQUIRED 


FOR SPEED REGULATION WITH CONTINUOUS-CURRENT 
TRACTION MOTORS. 
BY PHILIP DAWSON. 
(Continued from page 904, Vol. LIX.) 

It is well known that when continuous-current traction 
motors are used, speed regulation on what is called the 
series parallel system is practically invariably employed, 
the motors being controlled in groups of two or four and 


placed in various positions relatively to each other, from all 
in series to eventually all in parallel. It is also known 


Trolley Wire 


First Series. 


Full Series. 
(B) 


First Parallel. 


Full Parallel. 
(С) 


Fic. l.—DiaGRAM SHOWING EconomicaL Роѕітіох rok RUNNING 
Four Motor EQUIPMENT WITH INTERMEDIATE STEPS, AND CUTTING 


OUT SECTIONS OF RESISTANCES. 
A = Armature. 


F = Field. 

that the speed regulation is obtained by varying the volt- 
age at the motor terminals, and that, in order to obtain 
this end gradually, resistances have to be inserted and 
successively taken out when passing from one economical 
controller running position to a subsequent one. Such 
positions are shown diagrammatically in Fie. 1, and 
it is the graduation of the resistance R from its maxi- 
inum, which exists when the controller is put to its first 
position, to its minimum, which is attained just before 
positions (B) and (С) are reached, which will be discussed 
in this article. 


Copyright. АП rights of reproduction are reserved, 


Theoretically it is known that the torque is entirely 
independent of the voltage, being solely dependent on the 
current passing through the motors. 

Fig. 2 shows speed and torque curves plotted from actual 
measurements which the author had made on a Dick Kerr 
tramway motor, and shows how closely in this case 
theory is borne out in practice. Theoretically torque 
should be constant for the same current input, what- 
ever the voltage; practically the maximum deviation 
between 500 and 250 volts is about 2 per cent. In the 
case of speed the precision is about the same as for torque. 

In the series parallel system of control all the motors 
of the equipment are first connected in series with a 
resistance and thrown on to the line voltage. The 
train is set in motion by the torque of the motors, and 
the current gradually drops in value owing to the counter 
E.M.F. produced by, and proportional to, the speed of the 
car. When the current has dropped to a certhim-value, 
part of the external resistance is cut out, the’current 
rising instantly and then again gradually droppiug owing 
to the increasing speed. This process is repeated for each 
step of the controller until all the resistance has been cut 
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2.—PLOTTED RESULTS or AcruaLl TEsts MADE ON 4 Dick Keng, 
Tramway Moror. ee tae К 
Type 8A of 35 B.H.P. capacity under both 500 and 250 volta, 


out and the motors are running on “full series.“ The next 
controller step after “full series” throws the motors into 
parallel with the external resistances between them and the 
line. This resistance is then cut out step by step until full 
parallel running is reached; that is, all motors in parallel 

and no external resistance between them and the line. 
After this, running on the motor curve takes place, and then 
the motors are cut out of circuit and coasting commences, 

In order to examine the method of calculating these 
resistances the interdependence of the various factors in- 
volved in a motor must be considered. 

If the current in a series motor is kept constant the 
speed is directly proportional to the back E.M.F. of the 
motor, and it is this principle which is made use of in cal- 
culating controller resistances. Suppose it is decided to 
work a motor between the current values I, and L, I, being 
the greater of the two values. The full line voltage is 
designated by E and the speeds corresponding to I, aud I, 
are found from the test curves to be 5, and 8, such as were 
given in The Electrician, Fig. 1, p. 860, Sept. 13, 1907, and the 
internal resistance of the motor (warm) is designated by . 


p 
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Then $, corresponds to a back E.M.F. (E- Т) and S: cor- 
ns to a back E.M.F. of (E- Lr). | | 

Yor suppose that when the motor is running under test 

ritha voltage, E, between its terminals, and so loaded as to 

sna current, I, at the speed S, and external resistance 1s 

troduced between the line and the motor terminals and 


he lwd adjusted until the current again becomes I, the 
speed will then become 
E Ir IR 
S. SF I. 
A : E Ilir ( ) 
ghere Re is the external resistance which was put in cir- 


sat between line and motor. 
Equation (L) can be re-written as follows :— 


S, E- Ii IIR. 


маз: 
q 1 — -R. 
or * = : = , (II.) 
81 E 
I, 


lic is simply an algebraic expression of the fact that 
ih constant current the back E.M.F. of the motor is in 
mpertion to the speed of rotation. 

Similarly for Iş any speed S,, will be given by 


S yor Ra 

pem la , 

Sg E : 
L 


Yow consider a right-angle triangle with one of sides 
abut the angle proportional to Sy, the other to (Е –,), аѕ 
1 


shown in Fig. 3. Cut off any length S, from Si and draw 
dim the end of S, parallel to cd, the hypotenuse of 
the tangle. Then by geometry ca: ce db: de, 


S E E 
or 8.8 =(F "T ) 5 
| ‚ 1 I, T Re . ( I r) 
which is equation (II.) 


Notice that w=(7 = ) E = 
€ І, T (1 -k.) -K. 


Next construct a similar triangle for Sz and С E r) , and 
D 


Face them with the point c in common and the lines ce 
dou (Fig. 4). Here for any speed S, the extreme 
| "is at I, and I, will be К. and R respectively, as 

ady explained. Conversely, the speed for an external 


Mist 8 : 

Tie m Es will be 5, and S,4 for the two currents 
With this ex ; -> : 

vile s explanation of the theory the design of a con- 
the case first IR hand, and for the sake of simplicity 
in parallel ла is that of all the motors working 
OF series UE rush ilis simple modification necessary 
„бин allel working will be discussed. 
19. 6, 


е motor of which the test curves are given in 
Sa motor manufactured by the Allgemeine 


81 


E rame 


Elektricitiits Gesellschaft of Berlin from drawings of the 
General Electric Co. of America, and rated at 125 H.P, 
known under the appellation of G.E. 66A. 

It is only the speed-current curve which enters into 
consideration for the present, and it will be best to recon- 
struct this on an increased scale with speed as abscisse 
(Fig. 7) Now select limiting currents between which to 
work the controller; we have presumably chosen a starting 
acceleration so that the currents must vary equally on each 
side of the current required to give the selected accelera- 
tion. Suppose 200 amperes gives the required acceleration ; 
let us try working the controller between 160 and 240 
amperes, keeping the motors always in parallel. 
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Current in Amperes. 

Fic. 6.—G. E. 66A. Morok, 125 U. P., 500 VOLTS. 
Internal resistance, 0'132 ohm at 76°C. Wheel diameter - 393 in. Gear ratio=1 : 4°22 


0 
40 60 80 


Draw the ordinates and abscissee corresponding to 160 
and 240 amperes. We find | 
I, — 240 amperes, 3, = 15 miles per hour. 
I 2160 amperes, Sz 17:4 miles per hour. 
E 


2% 
L———14. 


E 
r^ and L 


1 
720132 ohm, E 500. 
E _ p= 2-083 — 0:132 = 1:951 ohm. 


Next calculate 


E „ 3.125 0132 =2'993 ohm. 


3 LI 
Scale these values off on their respective speed ordinates 
and join to the zero point. 


i 
П 
—— > 


уат 


mal resistance 
the external iod 


t at starting 
) a — › 
n — 7. ], or 1:951 ohmsz Ll. 


We see at once tha 
to give 240 amperes, must be ae 
When the current has dropped to I, the е, | ч s 
risen to the value OC, or 61 miles. jen Lane 9 n 
the current up to 240 amperes agam es a UM 


Я › › р from ; 
netut: » fron li, to R, о : ; ach line 
resistance ve ws and remembering te draw a 
Proceeding this Wey, he triangle to which 


parallel to the hypotenuse of t 


82 / 
belongs, we find the successive resistances to fulfil the im- 
posed conditions to be 1951, 1715, 0:56 and 0:097 ohms. 
The third figure after the decimal point is just discernible 
with careful drawing, but is needlessly precise. 

The general method which has to be pursued when 
deciding on what resistances have to be used in connection 
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Fic. 7. 


with the controller stops has now been investigated, but it 
has to be modified when applied to actual practice, as will 
now be shown. 

As described the above graphical method has two im- 
portant deficiencies : (1) It is not directly applicable to 


m HHHH HA 
e EPHE 
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Resistance in Okus. 
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5 6 7 S 9 1011 12 13 14 15 16 17 18 19 20 91 22 23 24 25 
Speed, Miles per Hour. 
Fic. 8. 


series parallel working; (2) it does not necessarily produce 
an even number of controller steps for the current limits 
chosen. 

Tue latter point is somewhat difficult to comprehend at 
first, but an inspection of Fig. 7 will show that in passing 
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from the fourth controller step (of 00972) to full-line 
voltage the current does not rise from 160 to 240 amperes, 
as it should, but only to 175 amperes. A slight increase 
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Fic. 9. —CoxTROLLER DIAGRAM FOR G. E. 66A. MOTOR то GIVE EVE! 
CURRENT VARIATIONS OF 200 AMPERES MEAN VALUE WITH FIVE SERIE 
anp Four PARALLEL CONTROLLER STEPS. 

Internal resistance at 75°C. — 0:132 ohm. 


of the current range would have enabled us to work with 
a total of four controller steps instead of five; we could 
also have deereased the range of eurrent values, and still 
only require five steps of the controller. The object should, 
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Average accelerating current =200 amperes per motor. Fiye series and four parallel e 
troller steps as worked out in Fig. 8. 


13.3 4$ SOF 


therefore, be to work through the complete range selecte 
on each controller step, as this will give the smallest curren 
range for the number of steps selected. To achieve thi 
result one must make a series of trials to find the require 


current range. For.the series part of the working upright 
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ust be drawn for the speed at half-voltage and the diagram 
euployed just as before. | | | 

Jet us now proceed to design a diagram for practical 
we deciding first on the mean accelerating current and 
te number of series and parallel steps required. 

Asto the number of controller steps one must be guided 
Ww the particular case in hand. For heavy railway work 
vie number of series steps varies between four and in an 
Atreme case nine, the parallel steps between four and seven. 
Jet us select, then, five series and four parallel steps and an 
accelerating current of 200 amperes per motor. For a first 
-rial let us choose 175 and 225 amperes as our current on a 
range of 50 amperes limits. We find (Fig. 8) that this 
current tange must be slightly increased to give only five 
series and four parallel steps, as we have the equivalent of 
{1 series and +42 parallel steps with the range selected. 
Our range сап be obtained hy interpolation and for series 


working should therefore be 505.61 amperes, 
| D 

and for parallel 50 = 55 amperes. 
400 


It we, therefore. work between 170 and 231 amperes 
«їз and 173 and 228 amperes parallel we should come 
ой with an even number of controller steps. 

From the curve we find that for 
ament [=170 amperes, 5==17:00 miles per hour. 


„ Isl, 821693 „ „ „ (say 17) 
12228 8 15˙23 „ „ „(say 15°25) 
" Iz231 » S=15°25 » » » 


The speeds for series working at 250 volts and between 
the current ranges of 170 to 231 amperes will be 


250 — (170 x 0:132) 
500— (170 x 0132) 
997-6 
{776 


1-231 amperes, 8 = 1525250 (2810132) 
500— (231 x 0133) 


I-l70amperes, S=17 


=17 = 8:11 miles per hour, 


+ 


219. | 
= 15:252199 = 7:18 miles per hour. 
eee . 4695 
es working 
1=110 amperes, JE — Ir= 227-6 хоё 17 1-339, 
1=231 amperes, 3Е Ir-219:5 rolls 17 = (-950. 


For parallel working | 
Les amperes, E—Ir=477-1 volts" 1^ = 2/788, 
E І» 
I 


[=228 amperes, E—Ir=469-9 volts 
Fig, 


= 2:060. 


tances per motor :— 
0:950 ohm. 


Series... | 8. 
R 01578 „ 
б 


1. 0:968 ohm. 
Parallel] 3. 0586 „ 


4. 0 77 
The results th 


‘te shown plotted in Fig. 10. 


he она 


EIUS Жн for combining resistances in series 
ing tovthe: mumbar of motors worked 


tom ЛАУ the diagram drawn for these values, and 
nd that we shall require the following resis- 


us obtained for a four-motor equipment 


hor me in mind that the resi j 
ote are for at the resistances as designed 
d , ne motor only, and they must be dealt with 


with one set of resistances. The values will be shown in 
Fig. 11 on the basis of two motors being run in series, the 
two pairs being run 1n parallel. We should then havethe 
following relation existing between К, and К, :— 
Bench eq 
ветив 
2R1 26, 
So for this case the series resistances for four motors 
have the same values as those calculated above for one 
motor. For the parallel position we should have the fol- 
lowing relation existing between the real resistance R, 
required and the resistance R, as calculated :— 
1 
Ro- A. — EH 
0 R + 

Therefore, the resistances we must employ per train for 
four motors combined are as follows for connections, as 
shown on Fig. 10. 

Controller position for series grouping. 
1. 0:950 ohm. 


2. 0682 „ 
Series.. 8. 0°380 „ 
| IB 0178 „ 
5. 0 
Controller position for parallel grouping. 
71. 0:242 ohm. 
2. 0146 , 
Parallel |8. 0:067 " 
4. 0 
The speed current relationship can be derived at once 
from Fig. 9, and for the case of a motor car with four 


motors is given in Fig. 10. 


Parallel Position. 


Fic. 11. 
B, = Calculated resistance. Ro- Actual resistance used in practice. Mi, 
Motors. 


From the current, speed and the other test curves the 
en set of conditions can 


be derived as explained in The Electrician (Vol. LIX., 


entire train performance for any giv 


p. 866). 


From the above and Fig. 10 it will be at once apparent 
that the motors can only be run with the most economical 
results from the time that the motors are run on the motor 


} 


curve. 


tinuous-current equipment working 
tions—i.e., with changing length of run, gear rat 
tion, &c.—and then to see how the comp 
out for a single-phase motor un 
tions—that is to say, operating 
the same distance and giving equ 
regards average speed, &c., and, in v 
of this investigation, a special article of t 
devoted to it. 


iew of the importance 
his series will be 


(To be continued.) 


Ma, My, M. = 


It wil be instructive to investigate what for 
a given run will be the losses in resistances for a con- 

under different condi- 
io, accelera- 
arison would work 
der similar working condi- 
the same useful load over 
al working results as 
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STANDARDISATION RULES OF THE AMERICAN 
INSTITUTE OF ELECTRICAL ENGINEERS. 


The last revision of these rules took place in 1902, when the 
rules numbered little more than 100; but in the revised 
edition, which has recently been issued, the number has risen to 
360, so that considerable additions have been made. 

The first section deals with definitions, explanation of 
terms, classification of apparatus, &c. We notice that a dis- 
tinction is made between a direct current and a continuous 
current, the former being defined as a unidirectional current 
апа the latter as a steady, non-pulsating direct current. The 
Second section contains 240 of the 360 rules, and is entitled 
** Performance Specifications and Tests." | 

We notice that a maximum deviation of 10 per cent from 
a sine wave is permitted in alternators except when otherwise 
specified. Efficiency is dealt with very fully, the various 
losses in the different types of apparatus being enumerated. 
In the paragraph dealing with insulation it is stated that 
“The ohmic resistance of the insulation is of secondary impor- 
tance only, as compared with the dielectric strength, or resis- 
tance to rupture by high voltage. Since the ohmic resistance 
of the insulation can be very greatly increased by baking, but 
the dielectric strength is liable to be weakened thereby, it is 
preferable to specify a high dielectric strength rather than a 
high insulation resistance. The high voltage test for dielectric 
strength should always be applied." The insulation resistance 
recommended is such that the working voltage will not send 
more than one-millionth of the rated load current through the 
insulation, anything exceeding one megohm being also con- 
sidered sufficient. The following high voltage test is recom- 
mended, the time of application being one minute:— 


Rated terminal voltage of circuit. Rated output. operi 
Not exceeding 400 volts ......... ........ Under lO kw......... 1,000 
55 53 E eese s ^ LOKW and over 1,500 
400 and over, but less than S00 volts... Under 10 kw.. ...... 1,500 
35 T БА 800 „„ . . 10 kw. and over 2,000 
" a 1,200 sr coo Апу................... 3,500 
1,200 2; es 2,900 ,, ... Ann 5, 
2,500 з ` . Any...... Double the normal 


rated voltages. 

Exception. — Transformers. —Transformers having primary pressures 
of from 550 to 5,000 volts, the secondaries of which are directly con- 
nected to consumption circuits, should have a testing voltage of 10,000 
volts, to be applied between the primary and secondary windings, and 
also between the primary winding and the core. i 

Exception.—Field Windings.—The tests for field windings should be 
based on the rated voltage of the exciter and the rated output of the 

achine, of which the coils are a part. Field windings of synchronous 
- otors and converters, which are to be started by applying alternating 
surrent to the armature when the field is not excited and a high voltage 
is induced in the field windings, should be tested at 5,000 volts. 


In measurements for determining the rise of temperature by 
means of increase in resistance, reference is made to an appendix 
“о the rules in which are given the temperature coefficients for 
all temperatures between 0°C. and 50°C., these being based on 
the equation 


R,—R, (1 +000424). 


The following corrections are made for variations from the 
standard temperature and pressure :— X 


Temperatur- Correction. —1f the room temperature during the test 
differs from 25°C., correction on account of difference in resistance 
should be made by changing the observed rise of temperature by 4 per 
cent. for each degree C. In certain cases, such as chunt: field circuits 
without rheostat, the current strength will be changed by a change of 
room temperature. The heat production and dissipation may be 
thereby affected. Correction for this should be made. y changing the 
observed rise in temperature in proportion as the I'R loss in the resis. 
tance of the apparatus is altered owing to the difference in room tem- 
perature. | he. O 

Barometric Pressure Correction.—When the barometric pressure 
differs greatly from the standard pressure of 760 mm. of mercury, as 
at high altitudes, a correction should be applied. In the absence of 
more accurate data, a correction of 1 per cent. of the observed rise in 
temperature for each 10 mm. deviation from the 760 mm. standard із 


recommended. 

_ The following are some of the maximum temperature rises 
recommended above a room temperature of 25°С. :— 

Machines in Gencral.--In. commutating machines, rectifying ma- 
chines, pulsating-current generators, syüchronous machines, syn- 


ds э 


formers for Intermittent Service. 


chronous commutating machines and unipolar machines. Field and 
armature, 50 C.; commutator and brushes, by thermometer, 55 C.; 
collector ringa, 65°C. ; bearings and other parts of machine, by ther- 
mometer, 40°С. 

Rotary Induction Apparatus. —Electric circuits, 50°C., by resistance; 
bearings and other parts of the machine, 40°C., by thermometer; in 
squirrel-cage or short-circuited armatures, 55°C., by thermometer, 
may be allowed. 

stationary. Induction Apparatus, —(a) Transformers for Continuous 
Service. The temperature rise should not exceed 50°C. in electric 
circuits by resistance, and in other parts by thermometer. (b) Trans- 
In the case of transformers intended 
for intermittent service, or not operating continuously at rated load, 
but continuously in circuit, as in the ordinary case of lighting trans- 
formers, the temperature elevation above the surrounding air-tempera- 
ture should not exceed 50'C. by resistance in electric circuits and by 
thermometer in other parts, after the period corresponding to the 
term of rated load. In this instance, the test load should not be 
applied until the transformer has been in circuit for a sufficient time 
to attain the temperature elevation due to core loss. With transfor- 
mers for commercial lighting, the duration of the rated-load test may 
be taken as three hours, unless otherwise specified. (c) Reactors, in- 
duction and magneto-regulators-—electric circuits by resistance and 
other parts by thermometer, 50 C. d, Large Apparatus. Large 
generators, motors, transformers, or other apparatus in which relia- 
bility and reserve overload capacity are important, are frequentiy 
specified not to rise in temperature more than 40°C. under rated load 
and 55 C. at rated overload. It is, however, ordinarily undesirable to 
Spe lower temperature elevations than 40°С. at rated load, measured 
as above. 


Ав regards overloads, all apparatus is to be capable of 
carrying the following overloads with an additional tempera: 
ture rise not exceeding 15?C. above those specified for normal 
loads. Thus: generators, 25 per cent. for two hours ; motors, 
25 per cent. for two hours and 50 per cent. for one minute ; 
synchronous converters, 25 per cent. for two hours, 50 per 
cent. for half-hour; transformers and rectifiers, 25 per cent. 
for two hours; exciters, 10 per cent. more overload than 
the output required by the main machines when overloaded ; 
continuous-service rheostats, 25 per cent. for two hours, 
50 per cent, for 1 min.; intermittent service or motor-start- 
ing rheostats to be capable of starting the corresponding 
motor once every four minutes for one hour, the motor being 
assumed to start in 15 seconds with 150 per cent. of the rated 
current strength. 

Sec. 3 deals with standard voltages and frequencies. For 
direct-current generators the voltages recommended are 125, 
250 and 550 to 600 ; for low-voltage circuits, 110 and 220 volts ; 
for transmission circuits, 6,600, 11,000, 22,000, 33,000, 44,000, 
66,000 and 88,000 volts; for transformer ratios, exact mul- 
tiples of 5 or 10 ; for alternating-current systems, a range of 
voltage up to an excess of 10 per cent. should be allowed to 
cover pressure drop in transmission. The frequencies pro- 
posed are 25 and 60. It will be noticed that 125 and 133 
cycles have been now omitted from the standard frequencies, 
and as 15 cycles seems likely to come into use, it would appear 
to have been an advantage, from а manufacturing standpoint, 
if 15, 30 and 60 had been adopted. 

Sec. 4 refers to general recommendations, and the last sec- 
tion contains appendixes and tabular data. In this the follow- 
ing notation is recommended: 

E, e, voltage, E. M. F., potential difference: I, i, current; Р, power; 
$, magnetic flux: 8, B, magnetic density: R, r, resistance; x, react- 
ance ; Z, z, impedance; I., /, inductance ; C, c, capacity ; Y, y, admit. 
tance; b, susceptance; 6, g, conductance; vector quantities when 
used should be denoted by capital italics. 

The rating of railway motors is dealt with in an appehdix, 
and also the selection of a motor for a specified service. 


The normal rating of a railway motor is the horse-pow er output at 
the car axle—that is, including gear and other transmission losses — 
which gives a rise of temperature above the surrounding air (referred 
to a room temperature of 25°C.) not exceeding 90 C. at the commu- 
tator and 75 C. at any other part after one hour's continuous run at its 
rated voltage (and frequency, in the case of ап alternating-current 
motor! on a stand, with the motor covers removed and with natural 
ventilation. The rise in temperature is to be determined by thermo- 
meter, but the resistance of no electrical circuit in the motor shall in- 
crease more thun 40 per cent. during the test. 


Photometry and lamps are dealt with in an appendix. The 
standard unit of candle-power is defined as 100/88 of the Hef- 
ner unit. The unit of flux is called the candle-lumen, and the 
unit of illumination is to be the candle-metre. The specific 
consumption of an electric lamp is its watts consumption per 
mean spherical candle-power ; ** watts per candle" used com- 
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mercially denotes watts per mean horizontal candle-power. 
The following paragraph is included in this section :— 

“ Reading Distance.” —Where standard photometric measurements 
are impracticable, approximate measurements of illuminants such as 
street lamps may be made by comparing their“ reading distances ”— 
ius, by determining alternately the distances at which an ordinary size 
f reading print can just be read, by the same person or persons, when 
all other light is screened. The angle below the horizontal at which 
the measurement is made should be specified when it exceeds 15 deg. 

A table of sparking distances in air for various effective 
sinusoidal voltages between opposed sharp needle points sup- 
ported axially at the ends of linear conductors, which are at 


last twice the length of the gap, is given as follows :— 


Kv. sg. Kv. sq. Kv. sq. 
rotof Distance. | root o Distance. | root о Distance. 
mean sq. Inches. | mean sq. Inches. | mean sq Inches. 
а 0985 e 71 DOO! aicaccéesszs 23:95 
10 047 АЕА 8:35 . 21:30 
B oogess 0:725 T0045. зеге 9:6 220 .. e. 22:35 
Io cx cod pirata e 10:75 K 23-40 
OBS EE 13 | V. ашкы 11:85 240 .. . 94:45 
0 POZO 190 i. o ees 12 90 250 . 25:50 
35 20 D oos se 13:95 900 „нъ 26°50 
40 2°45 I 15:0 270 .. . 27°50 
26: «cin M UU 160 Ern 16°05 „ 28:50 
5 b 3'55 IU Son 17*10 290 . 29:50 
@ odes 4°65 ТО 18-15 S00 oia quei 30°50 
70 ........ 585 190 14: 19:20 


ELECTRIC SIGNALLING INSTALLATIONS AT 
EUSTON AND CREWE STATIONS. 
(Concluded from page 50.) 


With a system of this kind it is important that the cable 
connections be carefully laid to avoid all possible risk of 
breakdown. The wires are not laid in duplicate, nor are any 
special precautions taken to indicate the presence of faults. 
Reliance is, however, placed on well-insulated properly laid 
cables, and this appears to be all that could reasonably be 
done, V.LR. cables are used throughout and are laid in wood 
troughing, filled in afterwards with bitumen. The circuits are 
run as directly as possible to the particular points of control, 
and there are no intermediate distributing 
or subdivision boxes. All troughing is 
placed below ground, but the capping is an 
inch or two above the road bed both for 
accessibility and convenience in moving 
about the yards. There is practically 
nothing for a workman to stumble over. 
After the troughing is "topped up " the 
capping 18 secured with brass screws. The 
connections to the point motors are led 
into the tanks through special weather- 
pa vati, and in the case of the 
ic al bridges iron piping is used to con- 
uct the cables to the various operating 
ж а and switches. For the new sig- 
T arrangements at Crewe as much 
as 350 miles of cable have been used. 


M pos for the points and signals is 

i — * а steam station situated on 
"abs >- site and installed some eight 
mi 155 or the lighting of the yards 
"m. This is operated on the 
a aed a In conjunction with 
иу stant ty. The latter is a neces- 
power the у, as in case of failure of the 
wall hat entire control of the junction 
labour b а һе undertaken with much 
inis 10 ö ap , The power station pos- 
muet псуе points of interest, the 

machines are small direct driven bipolar 
Chloride make, and A 900kw. capacity. The battery is of 
] LU has а maximum discharge capacity of 
yards and gio э at 250 amperes. The lighting of both the 
nals is effected from this station. We are in- 


ormed that t om | 
power pulling Ax ат ERAS is the largest example of 


The same system is employed at Euston in connection with 
{һе very extensive widening scheme which has recently been 


p 


Fic, 14:—Rear View or FRAME IN CAMDEN Box, EUSTON. 


cunpleted between the main terminus and Chalk Farm. 


The 


greater part of the traffic control is still effected from mechani- 


. 15.— FRONT View oF FRAME IN CAMDEN Box, EUSTON. 


cally-operated cabins, but there are 
operation, which are as follows :— 

The Camden box is fitted with a type of f 
bines levers, check locks anc 
no room for a basement such as 
Interior views showing the front an 


is usual in 


D 


a few instances of electrical 


rame which com- 


1 switches on one level, there being 
all cabins. | 


d rear of this cabin are 
| 
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given in Figs. 14 and 15, which clearly show the compact nature 
of the frame and other apparatus. The box at Euston is also 
fitted with this type of frame, the remaining boxes being 
equipped with the usual two-floor arrangement. 

Among the features of the signalling system employed at 
Euston and Crewe to which wo have not yet referred is a 
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Fic. 16. — PLATFORM SIGNAL [NDICATORS AT EUSTON APPROACH, SHOWING 
ARM IN Orr POSITION AND INDICATOR IN OPERATION. 


special platform indicator by which one semaphore arm is 
made to answer the purpose of signalling for a number of 
platforms. The driver sees this semaphore pulled off for him 
to proceed, and directly below it he observes the indicator, 
which shows which number platform the points have been set 


can be moved so as to present other surfaces to the front, and 
on these letters have been painted, together with a suitable 
background. The “dead” position of the indicator presents 
a red ground to the approaching train, and the movement 
required to turn the slats and bring out the number is per- 
formed by an electro magnet energised from the signal cabin. 
The lever pulling off this indicator is interlocked with the 
platform point to which the indicator number corresponds. 
Similar indicators are erected facing the departure platform 
at Euston, and in this case they are known as destination 
indicators, the numbers being replaced by suitable letters. 
At Crewe two of these are used at the north end of the 
station for starting trains to Liverpool or Manchester, and 
the indicators show the letters L or M, F or S, according as 
the train is an express or a slow train to Liverpool or Man- 
chester respectively. As in the case of Euston only one 
semaphore is employed. We have omitted to mention that 
all these indicators are shielded from top and side light by a 
hood, the top of which is carried well forward at a suitable 
angle to throw off rain and also shield the lettering as much 
as possible. 

A supply of electricity for lighting, power and signalling in 
the neighbourhood of the Euston terminus is obtained from a 
generating station erected at Camden Town adjacent to the 
main line. The installation consists of Westinghouse gas 
engines, the supply of gas for which is obtained from 
producers. | | 

Three Dowson gas producers have been installed, and the 
usual arrangements for cleaning the gas are adopted. The 
seven high-speed three-cylinder gas engines, shown in Fig. 17, 
are direct-coupled to compound-wound dynamos giving about 
480 volts pressure at 250 revs. per min. Of these, two are of 
56˙5 kw. capacity each, and the remaining five are each 115 kw. 
sets. All these sets are started up by compressed air at 200 lb. 
pressure, supplied from two compressors driven by two small 
gas engines at one end of the engine room. The air is stored 
in cylinders placed adjacent to each gas engine. 

The circulating water from the gas engines collects in a tank, 
and is pumped back into the company’s hydraulic mains at a 
pressure of 70 Ib. per squaro inch by a Tangye motor-driven 
pump. This motor is started and stopped automatically by a 


Fic, 17.—ISTERIOR OF CAMDEN POWER STATION, SHOWING Gas-DRIVEN GENERATING UNITS. 


for him to run into. 


а rectangular frame. 


m t A view of a bridge at Euston fitted with 
these indicators is given in Fig. 16, the indicator at the oxtremo 
left hand being set for No. 2 platform. The arrangement con- 
sists of a number of vertical steel slats pivoted at each end in 
By suitable rods and levers these slats 


float in the tank which controls the starting switch of the 
motor, With full load on the engines the motor is runnin 

continuously, but ordinarily it runs intermittently. A smal 
motor-generator is used for charging up the ignition secondary 
batteries, which are fitted in а box at one side of the engine 
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mom close to the motor-generator. The generating sets 
(engines and dynamos) and switch gear were supplied by the 
British Westinghouse Co. A front view of the latter is shown 
in Fig. 18. 

"The dynamos supply current both for lighting and signalling 
purposes, and, as independent "bus bars and circuits are used, 
it ia necessary for two machines always to be running. In 
connection with the lighting supply, the "bus bars are at about 
480 volts pressure, and are simply used for controlling the 
supply to the two pairs of feeders, which run to the sub-station 
at Euston, from which all the lighting supply is controlled. 

In connection with the power supply at Camden Town, two 
motor balancers made by the Lancashire Dynamo Co. are in- 
stalled in the engine room for the purpose of obtaining a three- 
wire supply with 460 volts across the outers. These balancers 
are each capable of dealing with 100 amperes. Two boosters 
аге connected on to each balancer set, and are used for lower- 


necessary for the mains to be laid across the road. The com- 
pany have not yet been able to obtain permission to lay these 
mains, although they have been waiting for 12 months to 
supply the hotel; but as there are about 1,200 lamps con- 
nected up in the hotel, it is easy to understand the reluctance of 
the St. Pancras Council to lose such a good consumer. Com- 
plete provision has been made in the company’s sub-station 
for supplying the hotel, and when it is connected to the private 
supply it will add considerably to the day load, which at 
present is necessarily rather small. 

The sub-station contains two motor balancer sets, each unit 
of which is capable of dealing with 100 amperes. These 
machines run at 600 revs. per min., and as the supply of 
current from Camden Town is at 480 volts, it is necessary for 
one of these balancers to be run continuously. 

The switchboards in the sub-station were supplied by the 
Ediswan Company, and in addition to controlling the various 


Fig. 18. —3-WinE LIGHTING AND POWER SWITCHBOARD AT CAMDEN STATION. 


15 5 pressure on the three-wire system to 230 volts for 
ы ying cirenits close to the generating station. The 
ma of each of these boostera is 250 amperes at 20 volts. 
йо pairs of feeders to Euston for lighting purposes are 
ШЫ 75 Paper-insulated, lead-covered cables, and are run 
5 den хей on the walls bounding the tracks between 
de Gack A and Euston. Where the cables have to cross 
ia the 8 they are laid in iron pipes, and for about 200 yds. 
ш passenger station the cables are also run underground 

E 0 filled with bitumen. | 
jon at Euston is inside the passenger station, 
ан aok all the lighting and also a few emal oto The 
driving fani; а large, consisting of about 20 small motors 
ar n Le., the largest motor, which is 6 H.P., being 
Waygood коте а refrigerator. Three small lifts (by К. 
aie atthe Sie Meo been fitted up for electrical driving. 
при Brockie uston station consists of 180 open-type 

ү 

кыры are also 52 enclosed B.T.-H. arc lamps, run 
are in pair dod 90 зр 460 volts, but in a few cases they 


For lighting sid: 

еве one sidings, &c.,36 open-type arc lamps are used. All 
the substation, are switched on from the switchboard fixed in 
вату currents ж a starting resistance is used to prevent 
Biven from thi When switching on circuits. A supply is also 
*0 that a eon id sub-station to about 5,000 incandescent lamps, 

à dien aoe lighting load is dealt with. | 

ftom the 1 otel at the present time is being supplied 
supply m ams of the St. Pancras Council. 


dim. 


Pell are lamps, run in series of nine across 


ay be zi | In order that a 
given to it from the company’s sub-station itis 


arc lighting and incandescent circuits mentioned, contain the 
starting switches for the balancers and the feeder switches 
for the two pairs of feeders from the generating station at 
Camden Town. 

Between Euston and Camden Town there are about 200 
signals, and in all cases these are illuminated electrically. 
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THE NEW YORK, NEW HAYEN AND HARTFORD 
RAILWAY. | 
(Concluded from р. 1027, Vol. LIX.) 


Summary.—A description is here 
rolling Мос апа power station of ie но оа New Haven an 
Railway. This railway is an interesting exam] f 
5 an fiera line, in conjunction with a direct-current 


third rail over part of the route. 


| Jude Sioa. wil T been erected for 
The equipment of the power station, which Has : 
саар current for the operation of the line, Шы їа agr 
particulars from the standard construction, and is, therefore, 
interest. | тр 
"The power station is situated adjacent to the main line of the 


i i River, about 1 mile from 
p ends неа в that coal can be delivered 


imi 1 for 
limited amount of salt water 

By the erection of a dam in the 
am from the power house an 


condensing purposes is available. 
re boiler feed water is also 


‘ver at a point about a mile up stre 
жү 105 of exceptionally pu 
dir e 5 6 in. in diameter and 100 ft. 

- rting steel stack, 13 ft. 6 in. 
Но а b the steel columns which support the fan room 
7 
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floor, leaving the space below, on the boiler room floor, entirely 
clear. The turbine room is 60 ft. wide by 112 fl. long, and the 
switchboard occupies a space 25 ft. wide by 110 ft. long next the 
turbine room. e boiler house is 160ft. long and 110 ft. wide. 
The reduced head room needed for horizontal turbine equipment is 
shown by the fact that the distance from the floor to the top of the 
crane runway rails is but 27 ft. 2in., and the height from the turbine 
room floor to the bottom of the roof trusses is but 39 ft. 2in. 

Twrbo.Generators.—The initial generating equipment of the 
power house consists of three multiple-expansion, parallel.flow 
Parsons steam turbines direct connected to Westinghouse genera- 
tors. Provision has been made for the installation of а fourth 
unit of corresponding size. The turbines are each rated at 4,500 B. p., 
апа the generators at 8,000 kw. at 80 per cent. power factor. The 
turbines are operated at 1,500 revs. per min. by steam at 2001Ь. 
pressure and 100deg. superheat. The continuous overload capacity 
of the units is 50 per cent., and momentary overloads of 100 per 
cent. can be dealt with when operating condensing. 

As the requirements necessitated the generation of three-phase 
current for delivery to the New York Central system, as well as 
single-phase current for the operation of the electric locomotives 
over the New Haven Railroad, the generators are wound for three- 
phase current, but arranged for the delivery of both three-phase 
and single-phase current. 

The generators are entirely enclosed by a casing, into which air 

is drawn through auitable ducts from a chamber under the switch- 
board gallery, and from which the air is discharged through other 
ducts into the basement. It is claimed that this system of generator 
ventilation renders their operation practically noiseless. The excita- 
tion of the fields is provided for by two 125kw. direct-current 
generators, direct connected to Westinghouse engines; and one 
motor-driven exciter. 
‚ A separate condensing outfit is provided for each turbine, consist- 
ing of an Alberger three-phase counter-current surface condenser, a 
two-stage dry-air pump, a centrifugal circulating pump direct con- 
nected to a Westinghouse engine, and a Monitor hot-well pump, the 
speed of which is automatically controlled by a float. To prevent 
the rapid deterioration of the brass condenser tubes by the galvanic 
action which usually occurs where salt water is employed for con- 
densing purposes, and which is often aggravated by stray currents 
passing through the water pipes into the station, and from thence 
to the condensers and out through the pipes leading into the intake 
and discharge flumes, a motor-generator set has been installed and 
provided with suitable controlling apparatus for maintaining in each 
condenser а counter E.M.F, slightly in excess of the E.M.F. due to 
the galvanic action and the stray currents. 

Boilers.— The initial installation consists of twelve 595 н p. 
Babcock & Wilcox boilers set in batteries of two boilers each, and 
arranged with eight boilers on one side and four boilers on the other 
side of the boiler room, separated by a 21 ft. firing floor. These 
boilers are equipped with Roney mechanical stokers and Babcock 
& Wilcox superheaters, and deliver steam at 200 lb. pressure and 

.125 deg. superheat. | 

After leaving the Green's economisers, of which there are three, 
| the flue gases pass through sheet iron flues to the fan chamber over 
the centre of the boiler house. Here four 14 ft. fans, direct con- 
nected to horizontal high-speed engines, deliver the flue gases to the 
stack, which is only of sufficient height to carry the gases away 
from the building. A very complete coal bandling plant is ‘also 
installed. : 

| For cleaning the generators, switches, &c , compressed air is fur- 
nished throughout the engine room and switchboard gallery by means 
of а locomotive type of air compressor, supplying air at 100 lb. 
pressure. A continuous сіго lating oiling system for the turbine 
and generator bearings is provided, by which the oil is elevated by 
a small steam pump into a tank situated in the fan room, and flows 
from this tank by gravity to the various bearings. After passing 
through the bearings it is discharged into a filter, and from the filter 
the oil passes to a receiving tank in the engine room basement to 
which the suction of the oil pump is connected. Taps are placed in 
this line at convenient points for filling the oil cups on the auxiliary 
engines and pumps. 

Electrical Connections.—The main cables from each generator are 
run in the air chamber under the turbine room floor up to the 
switchboard gallery, and thence through selector oil circuit-breakers 
down to the high-tension 'bus bars under the switchboard gallery. 
These circuit.breakers are electrically interlocked, so that the 'bus 

ars cannot be paralleled. 

The two high-tension sets of bars, with their accompanying 
switching equipment, are interchangeable, and are arranged so that 
each can be used separately ; one supplying three phase current to 
the Port Morris feeders, and the other supplying single-phase cur- 
rent for the locomotives. Each bar is further divided by knife 
switches into three sections ; each end section containing generator 
leads and Propulsion feeders, and the centre section containing the 
Port Morris feeders, so that in an emergency a still further sub- 
division can be effected. 


When one of the sections, or the entire bus bar, is used for sup- 
plying single-phase propulsion current, one leg is earthed directly to 
tbe track rails through suitable switches; another leg supplies the 
outgoing feeders, which are run in duplicate, connecting directly to 
the trolley, and which form the complete single-phase circuit; 
whilst the third leg is connected to a feeder which is carried 
along the right of way for the purpose of supplying energy for 
eg purposes and completing the three-phase circuit along the 

ne. 

To show that а three-phase generator can be used mainly asa 
single-phase machine without excessive loss in output, it may be 
mentioned that if a star connected three-phase generator be given 
a combined three-phase and single-phase load, its output increases 
gradually from 577 to 100 per cent., as the three-phase load becomes 


more and more predqminating. 


Each leg of the high-tension 'bus bars, consisting of two 8 in. by 
+ in. copper bars, is enclosed in a separate masonry compartment 
composed of pressed brick and soapstone, and is supported on 
porcelain pillars and bushings projecting from the side wall of the 
compartment, the bushings providing for cable connections to the 
bar. Removable glass doors are provided in the compartments at 
small openings opposite all connections and supports. The con- 
nections between the bus bars and the circuit-breakers, which 
consist of insulated cable, are carried up in separate brick septums 
on the back of the 'bus bars and oil circuit-breaker structure. Each 
oil circuit-breaker can be disconnected from the bus bar and 
circuit by hook-type knife switches located on the rear of the 
structure. 

The feeder cables pass along the top of the circuit-breaker struc- 
ture, thence to choke coilsin the arrester gallery and through special 
windows to the line. 

The arresters used in the generating station are of the multi- 
gap, non-arcing, low-equivalent type, in which respect they do 
not differ essentially from stan- 
dard arrester equipments. Ап 
unusual feature is the use of а 
double auxiliary series of non- 
arcing gaps which are con- 
nected to earth through en- 
closed fuses, as illustrated in 

ig. 16 


The main switchboard is 
made up of marble slabs and 
contains four panels for the 
operation of the generators, 
three panels for the control of 
the exciters, two panels for Tir- 
rill voltage regulators, one load 
panel, one inclined station panel 
for the synchroscope and alter- 
nating · current voltmeters, and 
five panels for the apparatus 
controlling the outgoing feeder 
system and the local high-ten- 
sion circuits. An electric gover- 
nor controller for changing the 
speed of the generators from the 
switchboard gallery is fixed for 
the purpose of synchronising 
when it is desired to throw two 
or more generators into parallel. 

An interesting detail of the 
switchboard equipment for the 
feeders is the time-limit feature 
of the overload relays. Each 
overload relay is shunted by a 
fuse, which must blow before the relay can aot. The impedance 
of the fuse is so small compared to that of the relay that most of 
the current passes through the fuse. It will be seen, therefore, 
that the relay mechanism as a whole possesses a ''time limit” 
exactly equivalent to a fuse. If for any reason it is desirable to 
operate without a time limit," the fuse can be omitted. Моге: 
over, the relay can be reset at any time without inserting a fuse, 
and yet the apparatus will be adequately protected. 

For supplying power to the various motors throughout the station 
duplicate sets of two transformers each are used. They are T-con- 
nected and supply three-phase current at 440 volts. For the control 
of the station circuits a local service switchboard is installed con- 
taining apparatus for controlling the motor of a motor-driven ex- 
citer, the station lamp circuit, the motor circuit and the storage 
battery circuit. The storage battery is of small size, and is used for 
operating the control circuits of the circuit-breakers and the switch- 
board signal lamps. The battery is charged through a Cooper- 
Hewitt mercury converter, taking current from the alternating- 
current lighting circuit. Cooper-Hewitt mercury arc lamps are 
ee general illumination and incandescent lamps for restricted 
ocations. 
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Fic. 16. LIGHTNING ARRESTER 
WITH FUSES. 
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д METHOD OF COMPOUNDING ALTERNATORS.* 
BY J. REZELMAN AND J. PERRET. 
Summary.—The authors explain the pe of the method of сот. 


pounding employed by them, and give details of a three-phase turbo- 
generator designed in accordance with it. i 


The principle of the authors’ method of compounding, which f 


ea the advantage of not involving the use of any special 
windings or other devices, is best explained by considering the case 


of a continuous-current machine whose brushes have, ав usual, a |. 
forward lead, and which is fitted with interpoles not provided with | 


any winding. The magnetic flux passing through the interpoles, 
due to the armature ampere-turns, induces an E.M.F.in the arma- 
ture which, by a suitable design of the interpoles, may be made to 
counterbalance the E.M.F. due to the demagnetising belt of arma- 


ture ampere-turns. The effects of a compound or over-compound | 


winding may thus be obtained without the use of any series coil. 

By substituting slip-rings for the commutator, the machine is 
transformed into a compounded alternator. In order, however, to 
obtain a sine wave of E. M. F., it is desirable to modify the design 
by suppressing the polar projections of the field, and using а stator 
and rotor similar to those of an induction motor, with an air-gap of 
uniform radial depth. 

The design of such an alternator requires the value of the counter- 
E.M.F. due to the demagnetising ampere-turns to be as small as 
possible, and that of the E. M. F. due to the cross flux to be às large 
м possible, This result may be attained by designing the field so 
that the reluctance corresponding to the main flux is comparatively 
high, while the reluctance corresponding to the armature oross-flux 
is low. 

Let L denote the armature leakage self-inductance, Mi the induc- 
tance of the armature along the path of the main flux, and M, its 


Fic 1. 
inductance along the path of the cross-flux. 


ine Let I denote the 
pae current and J the exciting current. 
d Pposed to be drawn along the direction of the magmetic 
vedi im pole. Lagging 90 electrical degrees behind J is the 
dein МЕ. vector E, whose direction corresponds to 
the ыен magnetic axis of the armature ampere turns when 
vae current is in phase with E. The current, however, 
ags behind the E.M.F., so that the magnetic axis OI of 


® armature ampere turns will make an angle є with ОЈ, є being 


expressed n 1 degrees (Fig. 1 refers to a two-pole field). 
8 ‘he fluxes to be distributed in space according to the sine 


W, А 
We may resolve I into two space components, of which one, І 


008 «, gives rise to the d i 

lg da ‘he demagnetising ampere-turns, and the other 
ans nae in direction with E, to the cross-magnetising 
he component I cose gives rise to an E. M. F. of 

I cos e, which is in direct opposition to E; 


Ampere-turns, 


while А : : 
1 component I sin e gives rise to the E. M. F. BC =p (M,+L) 


quadrature with E; i | 
Lastly, E; pas usual standing for 27 x frequency. 
b ch. Hl. ature resistance drop is represented in the diagram 
The vectorial resultant OD=U of OA, AB, ВС and 


D gives us the term 


represents 
From e z power factor of the external circuit. 


between M,*Land M 


the tor ma 
rei eMary conditi 
“ring to the diagram, we have 


U co = iy 
d Esine+p(M,+L)I cos e sine —p(M, + L)I cosesine— RI 
Using= ~E cog 


e—p(M, +L)I cos? є – p(M, + L)I sin? e 


= = 008¢[E—p(M,—M,)I cos eM T L)J . . (2) 


LÀ 
Abstracted from L' Eclairage Electrique. 


In Fig. 1 the vector 


inal P.D., and the angle ꝙ is such that cos Ø 


diagram it will be seen that, for a certain relation be- 
be a+L, U may equal or even exceed E—+.c., 
y be level-compounded or over-compounded. The 
on is easily expressed in algebraical form. For, 


=sine[E—p(M,-M,)lcose] Rl. . (D 
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In order to simplify the above, we shall put E= рМ ; во that, 

assuming equal turns on armature and field, J would denote that 
exciting current which would give rise to an open oirouit E.M.F. E 
if the main flux were proportional to the current.* If we further 


put а=17; @=Ч[Е; o=- then on dividing (1) and (2) through- 
out by E, we obtain :— : | 
M 
с: 8 = gi 1 = 1 s = = 0 " б а r * 
ges ф = sin | a( M, ) cos e] a (8) 


M L 
sin $2 cos e 1-а( - ') ]- ( ae i 
q sind [ 1 М, cos e a lt. (4) 
The coefficients M, and M, are the differential coefficients, with 
respect to the armature current, of the corresponding fluxes, so that 
che ratio M,/M, is equal to that of the tangents of the angles a, (in 
saturated region corresponding to main finx) and a, (in unsaturated 
region corresponding to oross-flux) made by the open-circuit charac- 
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teristic shown in Fig. 2 with the axis of ampere-turns, and may 
thus be directly determined by the aid of this characteristic. The 
coefficient (1 +) is of the same order of magnitude as that 
for an induction motor—i.e., about 1:02—but may exceed this value. 
Equations (8) and (4) give 


tan N "pe . (5) 
q sin ф+а(1+ i,) 
M, _ү_фсовф+а#-вш‹ " 


M, а сов € Sin € 


For level compounding q—1, and (5) and (6) enable us to deter- 
mine those values of « and the ratio M,/M, for which this con- 
dition is satisfied when I and ф are known. 2, 

Ав an example of the application of the above principles the fol- 
lowing data relating to a three-phase turbine-driven alternator may 


be of interest. 


Fic. д. 


Output, 1,500 volts x 460 amperes x 4/3.— 1,200 kilovolt-amperes ; 
frequency , 50~ ; speed, 1,500 revs. per min. The compounding de- 


igned for cos G = 0:85. . | N 
: Phe о, armature has а bore of 80 cm., with е 
gap of 0'5 em., the diameter of the four-pole rotatin 5 i eing 
79cm. The gross length of core 18 85 cm., the net engt io Ба 

68cm. The armature contains 72 slots, each 30 шшщ Ру оша 
with а single conductor in each slot. The armature winding 


d from the abscissa of the straight line oB 


* J 1з easily T ооп of the open circuit characteristic in 


tangential to the initial 
Fig. 2. 
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coupled. The rotor contains 82 slots, each 80 mm. by 17mm. The 
rotor is shown in Fig. 8, and it will be seen that the spaces marked 
E produce saturation of that part of the iron which is traversed by 
the main flux, while the cross-flux follows paths of low reluctance. 
The open-circuit curve of the machine is shown in Fig. 2. The 
useful flux on open circuit is 84:5 х 10°, the field ampere-turns 
amount to 22,000 per magnetic circuit, and the full load armature 


ampere-turns to 7,400. By calculation the value of 1 tu is found 


to be 1:08, and 00:005. By reference to the open-circuit character- 
istic of Fig. 2 we find that J corresponds to 10,600 ampere-turns, so 


7,400 —0-7. On substituting these values in (5) and (6), 


that а= 10.600 

we shall find that the eompounding holds good for cos $—0:85. 
The above оташро shows that a compounded alternator may be 

obtained, by suitable modifications in the design, without the use of 

any accessory apparatus. 


OBSERVATIONS ON THE ELECTRIC ARC.* 


BY W. L. UPSON. 
(Concluded from page 60.) 


Summary.—In this Paper the Author describes a series of investiga- 
tions made on arcs burning between metal electrodes and between a 
metal and carbon electrode, in air, in hydrogen, and in coal ав. 


Maximum Arc Lengths,— When the arc took the form of a spark 
discharge, as with various metal-metal arcs in hydrogen, a maxi- 
mum possible length of 0:05 in. was reached for all such arcs, pro- 
vided both terminals were not of the same metal This limit of 
0°051п was with 110 volts supply and current up to 15 amperes. 
When the terminals are of the same metal the results vary. Copper 
and iron give no definite length of arc, and aluminium reaches its 


limit at 0:05 in. When carbon is one of the electrodes we have 
always а continuous arc. If carbon is negative there is a constant 


limit of 0:07 in. in hydrogen. But if the arcs are carbon-metal, the 
limit varies as follows :— 
8 А ET 5 length 
in at 110 volts su and 15 am А 
Carbon-Iron ........ : VE AGE Tar d^ 05 in. nd 
Carbon-Aluminium ................ 0:07 „ 
Carbon- Copper 0:18 „ 
Carbon- Carbon 0:07 „ 


In coal · gas, Cu- C gave an аге length of 0:1 in. at 15 amperes, In 
air, the aros may always be drawn out longer than in hy ogen or 
coal- gas. Cu- Cu gave 02 in. arc-length with only 92:5 amperes, 
which cannot be obtained from carbons with 110 volts supply. The 
lowest limits found were—for C-Al, 0°81п. at 10 to 12 amperes ; 
and C. Cu, 0:26 in. to 0:84 in., at 5 to 6 amperes. The following 

* Abstract of a Paper read before the Physical Society. An abstract of 
the discussion appeared in The Electrician, Jul 5, 3, i 
of the meeting of the Physical ooiety. — 7 in an account 


comparisons of maximum arc-length were made, showing the effect 
of reversing the polarity when carbon formed one of the electrodes :— 
; Мәх. length, in. сшде Voltage across Are, 

0° swen 0 sis — 


A 

САТ 0:3 .».. 10 to 12 — 
On- 061008 .... 7 „ 95 70 to 58 
С-Са ............ 0-26,084.... 5,, 6 85 ,, 75 


Norz. —Cu.C with a length of 0:3 in. at 6 amperes gave only 47 volts 
across the ато. 

Volt-Ampere Characteristic Curves of Arcs 0:05 in. in Length.— 
The length of arc, 0:05 in., was chosen as it was the longest which 
could be steadily maintained for all the arcs under examination. 


10 
Amperes. 


Fie. 5 ы 


This length is so short that accurate measurements of unstable arcs 
are extremely difficult, and in such cases it is only fair to consider 
the curves given as generally approximate. Fig. 4 gives the volt- 
ampere characteristics of the arcs in air in which carbon was 
one of the electrodes It will be seen that when the carbon is nega- 
tive, it makes very little difference what the pne is in regard to 
the general position of the curve, while if carbon is positive а great 
variation occurs according to the material of the negative. The arc 
in which carbon forms both positive and negative partakes of the 
properties of both of these groups, occupying its individual position 
under the influence of the carbon negative; but being little in- 
fluenced by its positive, it keeps the same general shape as the lower 


6 
Amper es. 
Fia, 6. 


group of curves, Fig. 5 gives this same group of curves for arcs in 
ydrogen. The metal-carbon and carbon-carbon arcs so nearl 
coincide that one curve is given to represent them. The real posi- 
tions of this group may be seen in Fig. 9. We now have not а 
difference in curvature, for the curves are approximately parallel, 
but merely variations in the distance apart, according to the material 
of the negative. The position of the curve, therefore, seems to be 
due to some constant of the material—say, its ability to become 
ionised in the particular gas. In air there is superposed the active 
effect of oxidation. We may infer that the general shapes of the 
curves—or, at any rate, variations in shape—are due to the in- 
fluence of the surrounding gas. 

Fig. 6 shows the characteristics of ares in air when both electrodes 
are of the same metal, That of aluminium differs considerably from 
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the other two, and in general it was found that where aluminium 
entered, either as one or both of the electrodes, there was apt to be 
considerable variation, whereas iron and copper kept pretty close 
| together. Fig. 7 gives the combinations of the different metals in 
sir, Fig. 8 gives them for arcs in hydrogen. It has already been 
mentioned that these arcs bear more resemblance to heavy ark 
i than to genuine arcs. But the action seems to follow 
the same general law in both cases. We have considered the rela- 
tive height of the curves to be due, in part, to the effect of the sur- 
rounding gas, and in part to а specific property of the material of 
| the negative electrode. There may be other influences, but these 
two are suggested by a comparison of the copper and iron curves in 

7 Figs. 4,5, 7 and 9. 


6 
Amperes. 
Fido. 7. 


It was desired to obtain a comparison of the slopes of the curves 
о in air and metal-C and С-С in һуйговвп, in order to show 
ge in voltage for a given change in current in the several 

a 2 experiments agreed in the result shown in Fig. 9— 
75 М с the С.О curve in air cuts the other curves in the 
Е T 125 of 6˙5 amperes and 47 volts, and is a much flatter 
. 1 the air. ourves derived are flatter than those in 
5 e exception of that for C- Al. This aro is difficult 
ieee ut very careful observations led to the conclusion that 
ve was, if anything, steeper than as shown in Fig. 4. Curves 


| 


WAATI 


MAP Y |_ 


8 9 10 11 12 


Were also take 
Шош: (1) + i dd copper-copper arc in air under three oondi - 


and cooled by water-circulation. (2 
: d . — above, 
0875 in. diameter ег-оігошайоп. (8) Arc between fol rods of 
curve lies between bie + above, and no cooling. The latter 
in Fig. 10, 9 others, but is somewhat steeper, as shown 


| Voltage E . 
| thow that 1 of different Arcs.— The author's experi 
З ments 
arcs of constant length are satisfied by iio equation 


» OF Wi nste 

constant, 1e is t current У, =a+b], where а and b are 
in the form гадя of p апа A=current in amperes. Equations, 

| casos with oo у Mrs. Ayrton, are given for a number of 

Ydrogen, PPer, carbon and iron electrodes in air and 


Viza4? 
A 


— 


Alternating- Current Arcs. — The carbon-carbon aro in hy 
at about 50 volts and 15 amperes at a frequency of 80 vi еа 
to a length of 0°08in, On first making contact, the carbons bein 
cold, the are gave a momentary flash, which was repeated at eac 
contact. By maintaining a bad contact for a few seconds until the 
carbons began to glow, and then slowly separating them, the aro 
could be obtained and was quite steady. It could not be drawn out 
longer than 008 in. with 100 volts supply. Copper-carbon in 
hydrogen gave no arc at 100 volts 15 amperes and 80 cycles, nor 


again at 100 volts 20 amperes and 50 cycles. The arc apparently 
started at contact, but went out at the first zero of the current after 
separation of the electrodes. Carbon-carbon in coal-gas gave an aro 
of 0-01 in. and 0:02 in., the volts and amperes being about 88 and 14 
respectively, and the frequency 80. At times the arc seemed to 
reach 0°08 in. in length, but i& did not appear to draw out as long 
as the same arc in hydrogen. As in hydrogen, the aro required a 
certain amount of previous heating of the carbons to start. Copper- 
carbon in coal-gas gave at first no arc with 120 volts supply, and 
current of 15 amperes at 80 cycles. Sparking and heating, how- 
ever, gradually produced a deposit of carbon on the copper, and 
when this was sufficiently thick it was possible to maintain an аго 
of exceedingly short length. Copper-carbon in air: The arc would 
not start until the carbon had been heated to a glow. By this time 
a deposit of carbon was on the copper. The arc could then be 
drawn out to 005 in., but with some difficulty, and with not less 


в would hardly form at 
all. It seems probable 
he ends of the poles 


than 15 amperes. At 7 or 8 amperes the ar 
all. Copper-copper in air would not start at 
that if sufficient heat were concentrated at t 


hs of time that various 
e power of jene d 

i lied to their terminais, 
themselves when the voltage was again ар Уре 
all electromagnet was fixed 80 that its 
fall when the current was switched off. 
two springs bore lightly 
c circuit the current 


Interrupted Arcs.—To compare the lengt 
arcs could be 


When the * held by the magnet 
inst its sides, and they 

of the are passed through the armatu the. ipeum 

allowed to fall it was guided into another set of spring contacts 
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parallel with the first set, thus completing the circuit which in fall- 
ing it had opened. The length of fall could be measured accurately, 


and the time was, calculated from the formula ¢= ма, where d is 


the fall in feet. 

It was especially desired to compare the carbon-carbon arc in air 
and the copper-carbon arc in hydrogen. With the currents used 
the spark on opening the circuit was in all cases во small as to be of 
inappreciable length, and therefore its effect on the value of £ could 


would not restart with an interruption of 0:072 sec., when the read- 
ings for the are were 22 volts, 122 amperes and 0°08 in. arc-length. 
A copper-carbon (cored with K,SO,) arc in air restarted in 0 072 sec. 
with arc-length of 0:05 in., 18 amperes and 12:5 volts; and with 
12 5 amperes and 0:03 length of aro in 0:088 sec. A carbon(cored 
with K,SO,)-copper are in air would not restart with an interrup- 
tion of 0°072 sec., when the readings were 17 volts, 18 amperes 
and 0 O5 in. length. A copper-carbon (solid) arc in air could not be 
made to restart with the smallest obtainable interruption, 0:051 
sec., when its readings were 19 volts, 12°5 amperes and 0'02 in. 
length. It did restart, however, when the arc-length was reduced 
to about 0°011п. A copper-carbon (solid) are in coal.gas could not 
be made to restart at 28 volts, 14 amperes and 0:01 in. length, in the 
shortes& obtainable time of interruption. Even after running it 


120 


100 


to 
40 
0 01 0:3 0:8 0:4 
g 100 = Тіте 3 
01 0'15 02 0:35 0g 0 — 8 12 16 
Time in Seconds. Fall in Inches. 
Fie. 11. Fic. 13, 


‘be neglected, Fig. 11 is for solid carbons in air, with arc-length 
of OO5in. Plotting either amperes or watts against time gives 
nearly a straight line, which, continued downward, cuts through 
the origin. 
Using cored carbons, the arc was found to restart much more 
easily. In fact, it was difficult to make the current so small that the 
aro would not restart after a time lapse of 0:8 вес. Observations 
wore taken with constant time of interruption to find the effect of 
variations of arc-length on the current required to restart. The 
carbons were cored, each 0°47 in. diameter. Plotting either amperes 
or watts against arc-length gives practically a straight line (see Fig. 12). 


some time to obtain a good deposit of carbon on the copper, it would 
not restart. A copper-carbon arc in hydrogen could not be made to 
restart at all. | 


| 


ТНЕ UTILISATION OF WATER POWER IN CHILI. 


Summary. - After dealing with the development of water power in 
Chili, & report is given by Prof. A. E. Salazar, of the University of 
Chili, on the proposed electrification of the railway from Arica to 
Та Paz. The single-phase system is recommended. 


In а recent issue of The Electrician we dealt briefly with the 
subject of the utilisation of the water powers available in Peru for 
industrial purposes. A subscriber writes us as follows on the general 
subject of water-power utilisation in Chili :— 


Referring to your article on p. 518 of T'he Electrician for July 12, 
1907, on the subject of water power in Peru, it will interest many of your 
readers to know that this question is being seriously studied on the 
whole of the West Coast of South America. In Chili a great deal of 
development has taken place already. 

A 750 н.р. hydro-electric plant is жок near Lota, supplying 
energy to the town and famous mines of the Cousiño family. 

For Valparaiso an important water power has been developed at 
Beüuelas, some 15 km. from the town. The plant at present put down 
develops about 3,50) н.р. and supplies current for the tramway system 
and for public and private lighting. 

At Santiago a 20,000 н.р. scheme is bein developed at 27 km. 
from the city. Tho Compañia Alemana Transat antica de Electricidad, 
which is doing this work, has a monopoly of tho tramway service an 
has also an extensive lighting system in Santiago at present. The 
actual plant is steam with Parsons turbines, but the price of coal is 
very high and the difficulties of transport very reat. А 

At San Bernardo, Rancagua, San Fernando, Curico, Los Anjeles and 
Los Andes water power has been developed for public and enn 
lighting. The Sociedad Jeneral de Electricidad Indistrial de Chile is 
engaged in laying down a plant at Chillan for the supply of current to 
the town for public and private lighting. The same company has 
recently made a contract with the Government for the electrification 
of the second section of the State railways from Santiago to Talca, а 
distance of 250km. It is proposed to use the waters of the river 
Cachapoal at a point in the line nearly midway between the two cities. 

Several smaller water-power installations are in operation and a great 
many schemes are projected. Many of the latter, however, аге 
dangerous from a financial point of view, as their authors are not 
always practical enough to recognise the necessity for markets of con- 
sumption, and imagine that the supply will create the demand. Prob- 
ably the reverse is the case in South America, where water-power 
possibilities are practically unlimited. | 

In the north of Chili an important railway undertaking is in pro- 
gress. In accordance with a treaty recently made between the Chilian 
and Bolivian Governments, the former has undertaken to build a rail- 


0 0:05 01 0°15 0:2 25 
Arc Length (inches). 
Fro. 12. 


A cored carbon was bored out to a depth of about 1:5 in. and 
packed with powdered potassium sulphate. With this as positive 
and an ordinary cored carbon as negative, a very low-power arc was 
obtained. The arc was perfectly steady at 20 volts, 1:1 amperes and 
0:05 іп. length. It was much more difficult to make this arc restart 
than the preceding. The results agreed fairly well, however, when 
the amount of energy consumed was the same. Fig. 18 shows the 
variation of amperes and watts for both fall and time. In the curve 

of amperes against time there appears to be a lower limit of about 
4 amperes under which the aro of 0:05 in. length will not restart. 
This accords with experiment. A copper-carbon (solid) aro in air 
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ditions. In the short space of time which has elapsed since then thé 
alternating single-phase motor has demonstrated its adaptability to 
the most difficult cases of an electric railway both in the United 
States and in Europe. The characteristics of the system are: 
A. Employment of the highest pressures in the feeders and in the 
trolley, with consequent great economy of copper This is not pos- 
imi 


way line from Arica, on the Pacific coast, to La Paz (the capital of 
Bolivia), to give the Bolivian capital an outlet to the sea. This rail- 
way is avery difficult one to build, as it has to be carried through the 
Andes range of mountains to the Altiplanicie of Bolvia, the difficulties 
being very great indeed. The contract for the work was given toa 
Chilian syndicate (Sindicato de Obras Publicas) which did not make 
the proper estimates and consequently now finds itself in difficulties. 

Negotiations to transfer this important contract to a constructing firm 
in Europe are proceeding, and Í understand that two or three English 
contracting firms are taking an interest in the matter. 

Some months ago, before the syndicate referred to found their diffi- 
culties to be insurmountable, they applied to the Chilian Government 
for authority to electrify the first section on which they are actuall 
working (from Arica to Tacora’. The petition was reterred to Prof. 
Salazar, professor of technics in the Chilian University, and his report 
has just boen issued. The report is very interesting as it shows how 
the question of electrification is being studied in this country, and 
will, no doubt, lead to further developments in the direction of the 
electrification of the State railways, which at present use enormous 
quantities of coal, mostly imported, and, as there is to be found every- 
where in Chili a constant and abundant supply of water with almost 
any fall required, it is evident that the matter at least deserves serious 


attention. 


sible in the continuous system, and only to a ted extent in the 
three-phase. 

В. The reduction of the high-tension (33,000 to 6,600 volts in the 
prn case) is effected in the same way as in every alternating system, 

y reliable and automatic static transformers of high efficiency. Thus 
the employment of rotary converters, the disadvantageous principles 
of which have already been pointed out, is superseded. In this respect, 
then, the single-phase system is equal in efficiency to the three-phase 
and superior to the continuous. 

C. The employment of a single aerial conductor. In this it isequal 
to the continuous and superior to the threo-phase. 

D. Simple, effective and economical regulation of speed. This 
operation is less satisfactorily realised from every point of view by the 
other two systems. Їп the single-phase the speed of the motors is not 
regulated by the interposition of dead resistances, which waste a great 
deal of energy, but by varying the number of turns of the secondary 
of the transformer, which is in circuit with the motor, just as the 
driver of a steam locomotive, by moving the lever, opens as he pleases 
the admission valve. 

There is no doubt that at present the problem of the electrification 
of railways without regard to distance or the exigencies of the service 
has been solved in a brilliant manner by this system. The technical 
Press is unanimous in this respect. 

The commercial development of the sin le-phase electric railway 
has begun at the precise moment when the Supreme Government 
to decide Seas regard to the section from the coast to Tacora in the 
Arica to Paz railway) the question as to whether it should be 
worked by steam, by rack, or electrically with adhesion motors, or 
according to the single-phase system. 


CoMPARISON BETWEEN THE Two SYSTEMS OF TRACTION PROPOSED.— 
Taking the solution proposed by the syndicate as practical, from а 
technical point of view, it is necessary to discuss its different aspects 
as compared with steam traction. 

Power.—The basis of this calculation is the value of the power 
station indicated in the proposal to be installed at kilometre 88. In 
their petition to the Minister of Industry and Public Works the syndi- 
cate proposed to inatal at Paluni three generators of 750 kw. each, with 
a fourth generator of the same power with its corresponding hydraulic 
motor as a reserve. There would be besides this a small duplicate in- 
dependent plant of 2x55 kw. for the excitation of the a ternators 
and the lighting of the central station. Therefore, there are 3 x 750 
—9,950 kw. available as total power. Adding the 55 kw. referred to, 
we have approximately 2,300 kw. 

We can assume at full load a combined efficiency of 75 per cent. 
for the alternators and the Pelton-Francis water-wheels which is the 
experience in practice. ; 2.300 

Then the power of the waterfall ought to be 075 3,060 kw, which 
is equivalent to 4,000 H. P. | 

It is stated in the petition that, necording to the calcalations of Mr. 

Lluta is 70, 000 н.р. Even 
that there is an error of a cypher, and that the available force 

u. r., the minimum permanent hydraulic power is almost 
or the general installation, without taking 


= following is Prof. Salazar's interesting report, practically in 
ertenso :— 

e points upon which my report is required are as follows :— 

1. A critical opinion upon the solution of tho water-pow 
from a ША point o VIEW. pore pem 

2 гаша that the necessary water power exists, a report on the 
cost of its development com with steam traction from the follow- 
ing aspects: (а) Working pressure. (b) Continuity and permanence of 
the service in exploitation. (c) Security. (4) Rapidity of commu- 
nication. (e) Economy. (f) Future extensions. 

The base of the question relative to the pro electrification is : 
Does there exist or not an electric railway really and truly applicable 
to the present case; simple and economical in operation and mainte- 
x гн from the point of view of every emergency of the 
5 c {ы in fact, from the objections to electric traction as applied 
“ ga railway lines? If these conditions are realisable, it is possible 
е ae proposed partial 5 of the Arica to La Paz 

| arious as 0 ion indi 
Director-General of Public Works. — ы 
2m the үче! moment there are three systems of electric traction. 
a den ogical order of their creation and development they ате: 
н Qux current; (b) Three-phase system with induction 

9755 (c) jingle phase system with commutation motors. 
pon ese Nes systems that of the continuous current (treating of 
1 mi not of an urban service such as that of Santiago) can- 
пон ешр oyed here except in combination with а high-tension poly- 
se 1 From the technical point of view this system is, 
itll to ға , satisfactory, since the continuous-current motor adapts 

idus ny weight or speed of train. It cannot, however, be em- 

ds 7 755 such as that we are considering, because the instal- 
be n 18 : great, as sub-stations with rotary transformers would 
al у at various points of the track. Each of these sub-stations 
sult being e and superintendence, the re- 
and les E at the exploitation of the service would be more costly 

The oe with either of the other two systems. 

Еа Tie hd ase system is a great advance on continuous-current 
Ше add nd to long lines has been proved by the com- 
eel dl > the line from Valtellina (Italy), which has been 
10 1 rically over 108 km. since 1902. However, it presents 
ШЧ ы (и, еи would prevent its being applied оп a line 
advantages is 9 rica to Tacora. The most serious of these dis- 
line аа necessity for а double aerial conductor. The double 
a doable en considerably the junctions and sidings, it necessitates 

ey, and, further, makes insulation a difficult question, as 


charge, would be utilised in operating t 
view the series of losses inherent in this system. 

Gross power in kilowatts = 2,250. 

Efficiency (Ei) of step-up transformers = 98 per cent. 

Average efficiency (Ez) of the high-tension nes — 95 per cent. 
Efficiency (Es) of the reduction transformers = 98 per cent. 

fficiency (E.) of the transformers of the locomotive = 96 per 


not : Г 

J)) 8 

i i : etor and co tor. А cent. 

fei IE Лу 7 tart Average efficiency (Es) of the motors taking into account the gear- 


for all ailway work, since ite velocity is practically constant 
the в а complicates the Contr etidi kod асое of 
poly е = Again, in this system, as in all systems of a 
causes an impor е A slight difference in the size of the motor wheels 
example, some wh еш in the power of the motors. If, for 
the work, and ev ee ы older than others, certain motors will do all 
erence in the si ar moving the others as generators. The dif- 

ize of the wheels exercises hardly any influence in the 


ing and general friction up to the wheels =76 per cent. | 
The loses in the trolley wire may be taken to be included in Es 


and E,. | 
The foregoing gives us an available power of P. =2,250 x 0:67 = kilo- 
watts. Thus the final efficiency can be estimated, at the most, as 
67 per cent. when the installation is working at full load. 
In the note under the heading of “ Electrification ” handed in by 
lement to the data furnished to the Minister 


continuous- 
and whick 1 system, nor in the system we will now consider the syndicate, as a comp'eme | н 
alternate. t proposed by the syndicate —i. e., the single- hase under date October llth, it is stated that an efficiency of 80 per cent. 
or ae system, with commutator motors. POE is expected. This we consider optimistic, and, as will be seen by 
solution of the one даа been recognised that the true practical the preceding study, not possible. 
problem of electric railways depends on a combination RESULT WITH THAT OF STEAM Powzn.—In the 


MPARISON OF THIS | ] 
ptio itis stated that all the locomotives will be identical. They 
are to weigh approximately 35 tons each and to be of 210 e 
320 n.r.—that is to say, of 180 kw. to 240 kw. Deducting from п е 
1,500 kw. to be utilised on the road between Arica and Tacna He 
300 kw. which will be absorbed by the different local gery ices d р 
Arica station, there remains an effective power for traction о 
1,200 kw.—that is to вау, five locomo 
their maximum of 240 kw. each, or, ins 


motives with a less power. ИКЕ 
і is' s, on gradients of 6 per cent., and for 
According to an eff peg ч of Зн.р, is required (or 2:25 kw.) 


speed of 12 km., an effective powe 
E 


of the following 2 — 


1, 
2 Sployment of the highest pressures. 
3. The u. nstead of rotary transformers 
ied il йы car 
and with the cherie ce Phase motor, with a high power factor 
e icieney aha revalation, ies of a continuous motor as to its torque, 
recent] | 
wu be » „ years) only the three first conditions 
ingle-phase ni К not got the motor. But the problem of the 
new system was tri 4 seriously attacked in 1900, and in 1902 the 
a scale compatible with genuine railway con- 
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It is, therefore, evident that a single electric locomotive of 


per ton. 
per cent. 


the maximum power indicated will not draw, over a 6 
gradient, at a орн of 12 km., the 150 tons net represented by the 
steam service. It will be necessary to use two coupled locomotives to 
do the same work as the steam locomotive which has been scheduled 
in the estimate for steam power. | 

According, again, to Davis, to draw 150 tons over а dry rail on a 
gradient of 6 per cent. a locomotive weight of 64 tons would be re- 
quired. This again shows that for such a service two coupled loco- 
motives would be required. 

The electric power available would thus be equivalent to steam 
traction in the initial stages of the exploitation of the railway, sup- 

ing that at the same moment there were travelling from Arica to 
acora three trains with steam locomotives developing together 
1,600 effective H. p. 

In the proposal before the Supreme Government of Chili it is stated 
that an electric locomotive can draw a goods train loaded to 140 tons 
net over a 6 per cent. gradient at the rate of 10km. per hour, and 
that a steam locomotive could draw a train loaded to 150 tons net 
over the same gradient at the rate of 12 km. ап hour. As with the 
increase of electric power analysed abovo it is ible to obtain the 
same speed with two electric locomotives, it would be convenient to so 
arrange with the contractors should the Supreme Government decide 
to adopt electrification. 

To resume the argument on this first aspect of the question, elec- 
tric traction according to the last modified proposal of the syndicate 
can be accepted as equal to the calculated steam power to be used in 
the initial exploiting of the railway. 

CONTINUITY AND PERMANENCE OF THE SERVICE IN EXPLOITATION. — 
This question must be treated generally, and also with reference to 
the special local circumstances, the nature of the service, &c., matters 
which can modify in one sense or another the conclusions established 
for the first case. 

The continuity and permanence of the service on an electric railway 
operated by water power is necessarily subordinate to the conditions 
o. material security which characterise the entire hydro-electric 
system, both аз a whole and in detail. Along with these conditions 
there should be a capable permanent technical board, and, it may be 
unnecessary to add, a vigilant, and far-seeing administration. There 
is sufficient experience accumulated in other countries to prove that 
the hydro-electritication of railways has given, and is giving, entirely 
satisfactory results in this respect. For example, in Italy, which is 
not cited as a model in the matter of railways, two comparatively long 
lines in mountainous districts between Varese and Milan were electri- 
fied four years ago, with a result that confirms this statement. 

It is worth noting in passing that in both these cases electrification 
was decided upon as a result of the report of engineers who were com- 
missioned to inquire whether it was convenient or not to substitute 
electric traction for steam. One of these lines, that of Valtellina, 
which I bavo already referred to, is exclusively hydro-electric. 

In а recent yide ds ordered by the directors of the Erie Rail- 
road Company (U. S. A.) (a railway actually in course of electrification) 
the investigating engineer reported that the Valtellina railway, after 
three years of electric working, not only maintained perfect con- 
tinuity in the service, but demonstrated its capacity to deal with every 
class of heavy and complicated traffic which could be dealt with by 
steam power. | 

It should be noted that in the case quoted the system employed is 
three-phase with double-trolley aerial conductor, a system decidedly 
less simple and less easily managed as a whole than the modern single- 
phase system proposed as an alternative to steam for the line from 
Arica to Tacora. 

The stability of hydro-electric installations, with their transmission 
lines, when well 5 and constructed, has been demonstrated by 
the slight damage suffered by the Valparaiso installation as a result of 
the earthquake of August 16th last. 

With regard to any special circumstances that might enter as factors 
against the proposed electrification, we know of no others than those 
which have been put before the Supreme Government. The following 
extracts from this document should be mentioned :— 


The route which the railway must traverse in the Lluta valley is 
very varied ; the river has acute deviations, the hills arc abrupt, at 
times almost. vertical, and, whilst their summits rise to heights of 
1,500 metres, their buses present constant natural chunges of forma- 
tion, besides which there are thousands of points where there are fre- 
quent land-slipe, which makes the selection of the line very difficult.“ 
Along a distance of 50km. the construction of che line will be very 
difficult, and will be exposed during its exploitation to accidents from 
land-slipe, from falling rock, and from the inroad of tho waters of the 
river." Finally, mention is made of the intense cold of 15 to 20 aeg. 
below zero in the night, even in summer. This may cause breakugo 
of the electric conductors, with consequent interruption of traffic. 

It is to be supposed (continues Prof. Salazar) that these circum- 
stances, of a 87 10 local character, have been taken into account by 
the engineers of the syndicate and of tho Westinghouse Company in 
the preparation of the electrification proposal. In that case we may 
say that if good work, good technical direction and good administra- 
tion are combined, there is no reason to fear the continuity and per- 
manence of the service in exploitation. 


SEcuRity.—Under this head we must consider the comparative 
guarantee between an electric and a steam system with respect to 
accident which can occur in the service. It is unquestionable that 
the most serious danger will be due to the steep and prolonged 
gradient across a deep and tortuous valley on a considerable portion 


of the line. In equal circumstances electric traction is more secure 
than steain traction, since, besides the most efficient system of brakes 
than can be used in steam traction, there will be the powerful 
resource of electric braking. If tho function of this latter is of the 

reatest importance from an economic point of view in the descents, it 
із not less important as a preventative of accidents. For this purpose 
it is necessary that the staff of the train be familiar with its use, and 
not to consider it merely as an emergency brake. 

It has recently been proved in Halifax (England) that electric cars 
пшпш ut the rate of 45 km. per hour down a gradient of 44 per cent. 
can be brought to a standstill within a distance of about 100 metres in 
13 seconds after the exclusive application of the electric brake. 

With regard to the dangers peculiar to an electric line such as that 
from Arica to Tacora they can be considered as unimportant judging by 
experience elsewhere. "There are already electric railways in exploita- 
tion on the single-phase system in Italy, Austria, Germany, Switzer- 
land, France, Sweden, Belgium and in North America. The pressures 
employed in the trolley wire are up to 3,000, 6,000, 10,000 and 15,000 
volts. [п Sweden a pressure of 20,000 volts has just been tried. In 
no case has danger either to the railway staff or to the public been ex- 
perienced. 


RAPIDITY OF COMMUNICATION. —Jtinerary. —From the beginning the 
comparison in this respect is in favour of electricity. Steam engineers 
have insisted in every case that electric traction is more costly, at 
least when water power has not been employed, or when electrification 
is proposed in countries where the fucl necessary for steam locomotives 
is cheap. But they have not been able to deny that the electric system 
is necessarily superior in respect to conveniences of traffic and for many 
other reasons. In this connection it is sufficient to bear in mind the 
following qualities characteristic of electric tract‘on in general: Dimi- 
nution of loss in time in stopping ànd starting of trains; saving of 
the time necessary to the intake of water and coal ; velocity, indepen- 
dent of the ability of firemen to keep up steam pressure principally iu 
ascending gradients ; facility in varying the size of trains that these 
may correspond with the necessities of the service, thus avoiding use- 
less work, &c. Such is the flexibility of the electric system that the 
ability to move rolling stock with equal power is much greater than 
with steam power. Even in England, ths country of cheap coal, elec- 
trification is being adopted in many cases, not so much for economy 
in the traction of trains, as for the other advantages already pointed 
out with their consequent improvement in the itinerary. It is super- 
fluous to add, with regard to the present report, that the conclusion 
favourable to the electrification of the line from Arica to Tacora pre- 
sumes that the conditions stipulated as to technical direction and 
management are to be satisfactorily fulfilled. 

As a last reflection under this heading: It would not be prudent to 
establish steam and afterwards electrify, and it would be unwise to 
work both systems at the same time, as the electric system would not 
then be properly developed. 


Economy or ExrLorrATION.—The contracting syndicate in its esti- 
mate approximates the yearly saving by the adoption of electrification 
on the section from Aricato Tacora at $530,000 (approximately £40,000). 
In their last petition to the Minister of Industry this result is modified 
still more favourably. ‘‘ Mr. Harding,” says the syndicate, “ calcu- 
lates that the аа ана to the Government by electrification will 
reach £60,000—that is to say, the increased cost of carrying out the 
installation would be redeemed in about three years." 

To verify this calculation without entering into details of slight 
importance it will be sufficient to analyse the following items: (1) 
Cost of electric energy ; (2) cost of fuel. 

The determining factor of cost per kilowatt-hour in an electric 
installation is the“ load factor." This factor, in the present case, will 
be 50 per cent. or a little less, a very favourable factor according to 
our present experience. The syndicate calculates that the traffic of 
the five daily trains, of more or less 950 tons each, would absorb 
energy from 14,000 to 15,000 units. Adding to this the consumption in 
Arica, with the 300 kw. set aside for this station, we arrive at a con- 
sumption of 18,000 units por day, or the half of the 100 per cent. re- 
5 by the product 24 х 1, 500 = 36, 000 kw.-hours, presuming 
24 hours working per day. 

Now, for a hydro-electric installation of 2, 250 kw. in the primary 
station, and with the favourable load factor of 50 per cent. of the total 
useful energy produced, an estimated cost per unit of 1 to 2 cents (the 
dollar being taken ut 1s. 6d.) might be taken as reasonable under 
ordinary circumstances. But, treating of an installation во far removed 
from the centres of industry, and with obligations so serious as that of 
an international railway, it is wiser to make allowance for an ample 
technical staff, for depreciation, &c. We would add 25 per cent. to 
this price and raise the estimated cost per unit to 1:5 cents. The 
syndicate estimates that 80 per cent. of the current can be delivered 
at the rails, which is not in accordance with our estimate of 66 per 
cont. after a careful allowance for the inevitable losses in the system. 

Taking the last figure, the resulting cost per unit used would be 
2°25 cents (dollar = 1s. 6d.), that is to suy, 50 per cent. greater than the 
cost per unit fixed by the syndicate, by which the total aunual cost 
of tho energy consumed is estimated at $61,039. According, there- 
fore, to our calculation, the total annual cost will be $96,000. The 
difference between the estimates hardly amounts to £2,500, and but 
slightly affects the total saving of £60,000 estimated by Mr. Harding. 
This conclusion is very important, as it shows that even after doubling 
the estimated cost of the production of energy the exploitation of the 
pid would be niuch cheaper by electricity than by steam. 

In the syndicate's note on Electritication ” the basis of calculatiou 
lor the cost of coal in u steam system is taken at 0°544 kg. per ton- 
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kilometre. The daily traffic is estimated at 154,000 ton-km. Thus in vs | , ; 
400 working days, and at the rate of 0:544 kg. per unit, the annual THE WEHNELT INTEBRUPTER.* 

tion of coal would be 25,000 tons for up trains. Adding to ` -i ö . 
consump . : А E 
this the small consumption for the trains coming down the gradient, s BY F. PIOLA. 
Mr. Harding arrives at the grand total of 25,950 tons. At $22.50 per 
ton delivered in Arica this consumption represents a cost of $583,875. 
Berond this figure the cost of carrying the coal is taken as 10 cents per 
ton per kilometre over 81 km., making a total of $210,195. In this 
way the syndicate fixes the cost of coal alone with a steam system 
at $794,070. are: 

We consider this calculation somewhat excessive, for the following 
reasons. The effective consumption (not calculated) on the Tabon sec- 
tion between Santiago and Valparaiso on a gradient of 2| per cent. and 
with an average speed superior to that fixed for the Arica to Tacora 
line is approximately as follows per train-kilometre : Express trains, 
96kg.; ordinary trains, 30kg. ; goods trains, 33 kg. The weight 
of these trains varies from 250 to 300 tons. Taking the most unfavour- 
able case (33 kg. per 25 tons), the average consumption of coal (princi- 
pally Australian, which would be the same as that which would be 
=l on the La Paz Railway) is only 0°132kg. per ton-kilometre. 
Would, therefore, the calculation of 0:544 kg. (four times gn 
be justified simply on account of a gradient one-half greater an 
with а narrow gauge and rack? If во, the case is still stronger for 
electricity. 

In the meantime, however, we will adopt & basis of calculation only 
three times greater—ie., 0396 kg. instead of 0:594 kg. Thus the 
35,950 tons annually are reduced to less than 19,000, and the final item 
of $794,070 to only $578,000, or a difference of $216,070. As the calcu- 
lated difference in the cost of electric energy is $32,000, the sum of 
these two items (or $245,000) must be subtracted from the $801,735 
which makes up the £60,000 estimated by Mr. Harding as the amount 
to be saved by electrification. After this deduction there is still a 
balance in favour of electrification of $553,700, or more than £40,000, 
and this is that given in the original estimate of the syndicate at the 
beginning of 1907. 

t is farther pointed out in the syndicate’s later pro l, that the 
results of the following items of comparison have not been taken into 
account: (a) Necessity for two firemen in the rack locomotives ; (b) 
cleaning of boilers, furnaces, &c. ; (с) saving of fuel in the workshops. 
To this we would add the difference in expenditure on maintenance of 
ушшш way, which is much less with electricity than with 

Asan illustration, we will make а comparison respecting the cost 
pe ton-kilometre calculated for this line ‘and the actual ost of the 

way of Valtellina. In the present case 30 millions of ton-kilo- 
metres are to be dealt with annually at a cost which, for reasons 
7. ven, we will raise from $178,000 to $200,000; the result is 
ше Chilian gold per ton-kilometre. In the case of Valtellina 
жо of iue ectric exploitation, after the first year in which the 
ъи аа by the Italian Government, was only 0:017d., or 
am d cent Chilian gold per ton-kilometre. (Data given in the 

1 ben British Association, Section G, August, 1907.) 

medium gradient in the Arica-Tacora line is necessarily many 


times greate А ; 
шаар ж аы difference in the calculated cost at 0°7 cent. leaves 


Forcrr Exrzxsioxs.— These will b il i i i 
SIONS. — e easily carried out without in- 
S i ы traffic, and will be less Н per unit than in the 
ао iis | ation. In fact, this includes the entire trolley line 
Not л which is supposed to be double according to 
8 ahs ice. As the copper conductor. for mechanical reasons, 
ну minimum section of 50 mm. to 60 mm., there is sufficient 
азд, кш the current and pressure to double if this were 
ok x uture extensions, From this it can be deduced that 
FR ея would be limited to the following: (1) The hydro- 
ition. (2) Th an extent equal to or greater than the first instal- 
2) Tho number of high-tension feeders and the corresponding 


*ib-stations with stati 1 
change the trolley line transformers, "There would be no necessity to 


e cost per kilowatt for the effective pressure calculated above at 


1500 kw. is а little m E 
parts of the more than £100. Limiting the extensions to the 
would be sere teins gency the cost per useful kilowatt added 
Résumé : 
ectrif ation CONCLUSIONS, ~The present report deals primarily with 
des of the „ technical point of view, presuming the exact- 
regard to the com given as a basis for the proposal ; secondly, with 
their different parative results of steam and electric traction under 
aspects, as referred to by the Direction of Public 


orks, Fro 
to form a еа a A ig ast уды following conclusions, sufficient 


1. The electri 
section from Arica to Tacora 


The author gives an account of experiments on the property of 
the voltameter discovered by Wehnelt, and the conditions der 
which it arises. The facts are briefly as follows: The electrodes 
of an electrolytic cell are a sheet of lead and a platinum wire point, 
the electrolyte being sulphuric acid. The author’s cell was an ordi- 
nary funnel, the platinum wire, 0°5mm. diameter, being sealed 
into а glass tube, which was fitted through а cork in the spout. The 
other electrode was a circular lead plate, convex downwards, to allow 
the gases to escape, lying across the funnel. The sulphuric acid had 
a density of 1°18 at 10 deg. An external battery of 46 volts supplied 
the current, and suitable resistance and self-inductances were con- 
nected in the circuit with switches. When the current is less than 
a certain amount ordinary electrolysis takes place, a continuous 
stream of minute bubbles of gas passing from the platinum wire 
without producing any considerable accumulation on it, the gas 
being hydrogen if the wire is the anode, and oxygen if it is the 
cathode, and the current remains steady during the process. Оп 
increasing the current to some critical value the action changes. 
Large bubbles now form on the platinum wire, and, detaching them- 
selves at regular intervals of time, rise to the surface. After the 
detachment of a bubble ordinary electrolysis is re-established for a 
time, till a new bubble begins to form. In this state of things 
the processes of simple electrolysis and the formation of a bubble 
occur alternately. During the former process the current has a steady 
value, depending on the conditions of the circuit. During the latter 
the current decreases as the bubble grows and returns to its first 
value at the instant that the bubble is detached. By reducing the re- 
sistance of the circuit and so increasing the current the period of 
simple electrolysis is shortened, until a state of things is reached 
when there is no simple electrolysis, and the platinum wire carries 
always a growing bubble of gas, a large part of which becomes de- 
tached and floats off at regular intervals. This state of things, in 
which the bubble round the wire never disappears, is assisted by (1) 
a low resistance in the circuit and (2) a low inductance; but the in- 
ductance may be largely increased without changing the character 
of the action if the resistance be correspondingly reduced. It is in 
this condition, with а large inductance, and a low resistance, and & 
continuous bubble round the platinum point, that the cell acts ав а 
birra interrupter. The cell operates, in fact, in four different 
modes :— 

1. As a simple electrolytic cell. 

2. Simple m и иык and electrolysis with a bubble alternately. 

8. With a continuous bubble. 

4. As a Wehnelt interrupter. 

The author's explanation of these is as follows. Не considers 
that the bubbles are-formed when there is sufficient heat developed 
at the platinum point to produce chemical decomposition of the 
electrolyte, and that the contents of these bubbles are the gases 
thus produced. He observes that when the platinum wire is the 
anode the bubbles contain sulphurous acid, and when it is the 
cathode they contain sulphuretted hydrogen, the electrolyte being 
sulphuric acid. When a current is passing which generates suffi- 
cient heat to cause thermal decomposition of the electrolyte, the 
resulting gases collect round the platinum point and partly insulate 
it, so that the current and the generation of gas: decrease as the 
bubble grows. When the bubble breaks off the length of wire 
uncovered inoreases, the current suddenly rises, and heat is again 
developed at the maximum rate. . 

The conditions of the four modes of operation may now be seen. 

1, Simple electrolysis when the current does not develop enough 
heat to cause thermal decomposition. | 

9. Alternately simple electrolysis and the formation of a bubble 
when the current established at its maximum after the detachment 
of a bubble requires some time before sufficient heat is developed to 
atart decomposition, after which the bubble begins to form. 

3. Formation of a continuous bubble, when the current never falls 
to a value at which thermal decomposition ceases. The resistance 
at the platinum point is periodically changing as the bubbles form 
and break off, and in a varying circuit of this kind a given E.M F. 
will develop more heat according as the inductance 18 less. The 
author’s experiments confirm the conclusion that low self-induct- 


realisable with the gi (162 km.) is technically and economically de of operation. 
i single- ch ig thi ce is favourable to the establishment of this mode of ope 
уније dd Жы oe F. а The cell acts as an interrupter when п ваши ue 
n м econom i i i zreuit is high and the resistance very low. -n is condl 
as not | у resulting from the el circuit is high an | | 
3 The, ii 110 000 as calculated in the EOD M ил bubbles are detached in quick succession; апа the аза mer 19 
of the service ion of this economy, tho continuity and permanence | the current by the development of each new bubble vn ops E 105 с 
necessitate c well as the security and punctuality of the traffic E.M.F. at the platinum point owing to the self-inductance | 
circuit. This produces & spark which ruptures the gaseous envelope, 


executed installation j^ conditions: (a) A complete and well- 


^) A vigi 
e) A vigilant and far-sighted adminiatration. 
tion would рае ble be permanently maintained, electrifica- 
*ption would not «жады be ot d pectations which justify its 


llows the electrolyte to come into contact with vir 
19 establishes the current momentarily at a high value, giving the 


well-known action of the interrupter. Е 
dodi НЕОН A 
® Abstracted from Il Nuovo Cimento. 
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ELECTRICITY SUPPLY. 


The Series of seven comprehensive Tables of Statistical and Engi- 
necring Data relating te Electricity Supply Undertakings of the 


United Kingdom for Lighting, Power and Traction, which are 


published annually with “The Electrician,” have been carefully 


corrected, and are now obtainable complete (with Index) in com- 
pact book form, printed on hard paper, price 6/-, post free 6/6. The 
Zet includes а good list of British Colonial Electricity Supply and 
Tramway Undertakings, and forms unquestionably the most 


perfect group of engineering details concerning Electricity Supply 
for Lighting, Power and Traction ever presented. 


LL - —— 


————À rc pe 2 


LONDON COUNTY COUNCIL TBAMWAYS. 


The accounts issued by the London County Council in 
eonnection with the tramways are always of interest, 
because up to the present there has been a certain air of 
uncertainty as to the results which might be expected, 
and the opinions expressed by different sections of the 
Council have been freely influenced by political considera- 
tions. The present report, of which we publish an abstract 
elsewhere, is no exception. Last year it was estimated that 
there would be a deficit of £22,000 after meeting all charges. 
We are glad to find, however, that the results obtained are 
considerably more satisfactory than had been anticipated. 
Instead of a loss there is a small balance of nearly £10,000, 
and this would have been considerably greater but for the 
fact that the horse tramways, which still figure largely, ure 
being carried on ata loss, and show a deficiency of over 
£11,000 between receipts and working expenses. 

Coming now to details of working, we find that there is 
a distinct improvement in the cost per mile in the case 
of electrical working. This has fallen from 8:044. per car- 
mile in the previous year to 7:064. The total revenue, on 
the other hand, stands at 12:23d. per car-mile, as compared 
with 12:27d. There is, therefore, an increasingly satisfac- 
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tory ratio between working expenses and receipts. The 
redaction in working expenses is due to the use of the 
Council's own generating station at Greenwich, the cost 
рег car-mile being now reduced from 278d. to 1:37d., but 
the “ temporary supplies” still figure in the accounts so 
that a further improvement may be expected. The gene- 
rating cost of 0 67d. per unit, including capital charges, is 
ertainly satisfactory for the first year’s working of the 
sation. Other items, such as repairs *o track and rolling 
stock, have naturally increased. 

One point which is brought out prominently by the report 
isthe marked financial difterence between electric traction 
and horse traction. In the case of electric traction we 
have working costs, excluding capital charges, amounting to 
1461, and 9:99d., including capital charges, with receipts 
per car-mile amounting to 12:22d. These latter increased 
from a little over 12d. per car-mile to a maximum of 
19374 in the previous year, and have now fallen to 
1293d. The receipts from the horse tramways during the 
year under review amounted to 10:13d., though in the 
previous year these stood at 10:914. The working expenses, 
etcluding capital charges, on the horse tramways amounted 
to 1033d., so that there has been a serious loss when capital 
charges are taken into account. It is noticeable, however, 
that the working expenses of the horse cars have increased 
persistently, during recent years, for reasons which are 
not apparent; in the year 1899-1900 the cost was only 
5070, per car-mile, but this rose to a maximum in the year 
1905-1906 of 10:83d. What is almost equally surprising is 
that the receipts have not diminished materially, although 
there have been fluctuations. The net result, however, is 
that the surplus in working, which amounted to 2:204. per 
dar- mile in the year 1899-1900, has now fallen to a deficit 
of 020d. Considering the competition of motor omnibuses 
a larger deficit might have been expected. 

The net revenue, excluding capital charges, from the 
electrically worked portion of the undertaking amounted 
to about £351,000, which is equivalent to nearly 8 per 
on the capital involved. Owing, however, to the loss 
| orse traction, only a small sum remains after meeting 

1 0 charges on the whole undertaking. 
nie = 2 to the question of reservo fund, the 
ШАГЫ, : r e open to some criticism. If a sub- 
5 ae е not been brought forward from last 
hin the nis у Dore substantial than that resulting 
- ss 1 working (namely, £31,249, as com- 
old have E ) the contribution to the reserve fund 
Vide hitherto iin чш As it is, the total sum set 
io pn ien. to £139,308, which is equal to only 
The electrical a | à total capital of nearly £7,000,000. 
paratively м : the undertaking, however, is com- 
ie equipment d end presumably, renewals of track and 

Another point to 9 5 out of revenue. 

a i We think ve, Ich exception has often been taken, 

A 
a ias full cost of street improvements. 
un put to heir: еу very costly, yet the capital 

account is only £137,475. The smallness 


of thig . 

sum : . 

show 13 easily explained by the accounts, which 
that usu v › 


debited to the t 


ташу : ч 
00 doubt Very s „ 


Modern Steam 


у rightly so, is that the tramway under- 


ally only about one-third of the cost is use of algebraical and arithmetical signs in 
This method is | not conform to ordinary usage. 


atisf: : : i 
tisfactory from the tramway point of view ; 
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but it would have been very interesting to see what the 
amount of this item would have been if the tramways had 
been provided by a private undertaking, such as the 
London United Tramways’ Co., instead of by a Local 
Authority. There is an air about this item which is certainly 
not commercial. 


REVIEWS. 


of the undermentioned works сап be had from The Bleotrioian Office, 


ies 
ir ed оп receipt of published price. Add 5 per cent. for abroad or for foreign 8 


— — 


Engineering. By Олврхев D. Hiscox and Newron 
Harrison. (London: Crosby Lockwood & Son.) 487 pp. 128. 6d. net. 


The title-page describes this as a new, complete and prac- 


tical work for steam users, electricians, firemen and engineers. 
It has been the aim of the authors to meet fully the require- 
ments of the student and engineer in the application and 
use of steam for power purposes. 
and, although it can scarcely be said that the discussion of all 


A very comprehensive aim, 


the various subdivisions of the subject matter is complete, it 
must be granted that the authors have succeeded in their aim, 
as far as the limitations of space allow. While the book is 
probably on too high a scale to be found in the hands of many 
firemen, and is probably not full enough to form a systematic 
text-book for the designer, the illustrations of recently designed 
plant are so excellent that the book should form a welcome 


addition to the library of any steam engineer. 


The historical chapterends with an interesting diagram of pro- 
gress in fuel economy of heat engines. The progress in fuel 
economy by increased steam pressure, multiple expansion, &c., 
has resulted in the saving of about 900 per cent., reducing the 
old-time consumption of about 10 Ib. to about 1 Ib. of coal per 
indicated horse-power.” The properties of steam at and below 
atmospheric pressure are the subject-matter of Chapter П., and 
industrial processes depending on evaporation at low tempera- 
tures are discussed. Various types of boilers, their settings, 
furnaces, and their adjuncts, chimneys and forced-draught ap- 
paratus are discussed, liquid fuel and suitable burners not 
being omitted. A chapter is devoted to feed-wator heaters 
and fuel economisers, one to the injector and force pumps, 
and another to the discussion of incrustation in boilers and its 
remedy. 

In the chapters on high-pressure steam, saturated and super- 
heated, numerous tables are given and descriptions of super- 
heaters. The chapter on the indicator is incomplete, in so far 
as no reducing gears are described, beyond one in which a light 
aluminium reducing wheel is attached directly to the indicator 
drum. The author says, “ This method of reducing the piston 
stroke of the engine is во neat, complete and accurate that we 
forego illustration of the many awkward reduction devices 1n 
use," but it is debatable whether this gear can be as accurate 
as the older devices, on account of the much greater inertia of 
the reducing drum causing greater variations in tho length of 
the transmission cord. | | 

The chapter on steam-engine proportions gives a collection 
of formule from various writers. Many types of slide valves 
and valve gears are illustrated, but the geometrical discussion 
of the movement of the slide valve is too cursory to be satis- 
factory. The Corliss engine, compound engines, triple and 
quadruple expansion engines are well illustrated. The prin- 
cipal types of steam turbines are briefly described, the illus- 
trations being excellent. Chapters are given on mechanical 
refrigeration engineering and the elevator respectively. 

The electrical section, covering about 50 pages, has been pre- 
pared for the special use of steam engineers : it gives а brict 
sketch or bird’s-eye view of the electrical plant used in a 
central station. : | 

"The phraseology in places is very loose. Thus in on first 
quotation above, the saving of 900 per cent. evident! y Fes 
fers to the 11b., not to the initial 101b. In the same ed 
tion, 1 Ib. of coal per indicated horse power“ 15 Meaningless, 


indie horse-power-hour being meant. ‘The 
1 lb of coal per indicated horse: cn кл 


The expression 
/7G8 221112 x 00:2 — 1667 x 54 = 8997 
м 
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is typical of many throughout the book. From the context it 
is possible to understand the meaning to be conveyed, but a 
little morecare in arrangement would have been desirable. A.S. 

ü i i . Part II. Prüfungen von 

ai vi mil Flok ishon ron Tat a ferbinen Бан. By 
Dr. E. W. LenMaNN-RICHTEBR. 
Sohn.) 7m. 

The book under review forms the second part of a work 
devoted to tests in generating stations; the first volume, 
which appeared some time ago, dealt with generating stations 
driven by steam and gas engines, while the present volume 
describes tests in stations which derive their power from water 
w heels, water turbines and steam turbines. As the title is 
somewhat comprehensive and liable to convey a wrong im- 
pression of the contents of the book, we may mention that the 
tests referred to are not the thousand and one tests which the 
electrician, the steam engineer or the water turbine maker 
apply to their respective machinery, but merely general effi- 
ciency tests of the various kinds of electric generating sets. 

After a short historical and general introduction, interwoven 
with philosophical reflections so dear to German writers, the 
author describes the most modern methods, contrivances and 
apparatus employed for measuring the speed and quantity of 
water in canals and rivers. The ordinary water wheels are then 
briefly sketched and illustrated, and in view of their relative 
unimportance at the present time, no fault can be found 
with the author for having refrained from going into the 
subject in great detail. The theory, design and methods 
of regulation of water turbines, which follow next, are, 
however, treated at length. Perhaps the most useful part of 
the book is that containing full descriptions of tests on water 
turbines in seven stations of various sizes and working under 
different conditions. Much space is devoted to the tests which 
were carried out in 1891 at the water-driven station at Lauffen, 
from which power was transmitted at 25,000 volts to the ex- 
hibition at Frankfurt. These tests are, as the author himself 
mentions, very incomplete, and, as they can only lay claim to 
historical interest, they might well have been omitted. The 
latter part of the book deals with steam turbines and tests on 
turbine sets. Although the book contains little, if anything, 
that is not already known to those whose occupation it is to 
test electric generating sets, it can be recommended to students, 
buyers of steam and electric machinery, and to others who 


desireto acquaint themselves generally with the various methods 
of teating. 


(Braunschweig: F. Vieweg und 


The Treatment of Storage Batteries. By R. W. VicanEY. 
(London: The Electric Accumulator, 1907.) 28. 6d. net. Pp. xix., 58. 


This work is intended for the man who has charge of a 
battery of accumulators, the knowledge possessed by such 
men, as mentioned by the author in his preface, being in many 
cases extremely defective. Indeed, it is surprising that more 
failures do not occur, considering tho class of. attendant to 
which a private battery is frequently handed over. Having 
regard to the class of reader for whom this book is written, it 
is commendably practical, theoretical points being left severely 
alone. A short chapter is given on every topic, such as {һе 
selection of a battery and battery room, erection, the first 
charge, testing, general treatment, sulphating, local action, 
scaling and shedding of material & . Occasionally the 
expressions are not quite happy, and the English might be 
more precise. We hope that the supposition, “Ъу way of 
illustration,” that the active material is 1 in. in thickness will 
not lead any reader to suppose that he will come across plates 
of that character. Some of the author’s observations are so 
worded that it is difficult to be certain what the author means. 
Similarly, some of the definitions in the glossary at the end 
are far from correct. For example, an alloy cannot be described 
as a mixture of two substances mixed together in order to 
obtain the properties of both.” An ampere-hour certainly is 
not a term for calculating “the number of amperes passing 
per hour,” and we do not quite understand why “deleterious ” 
should be defined as “ the gradual destruction or damage done 
to the plates, causing them to be injured or damaged.” Never- 
theless, we can strongly recommend the book where purely 


practical matters are concerned, and the points we have criti- 
cised aro details in comparison. 


THE LONDON COUNTY COUNCIL TRAMWAYS 
ACCOUNTS. 


After considerable delay, the accounts of the London 
County Council’s tramways, for the ia ended March 3], 
1907, have been issued. We give below an analysis of the 
various items of interest to electrical engineers. The accounts 
are now divided under only two main ;heads, (1) Electric trac- 
tion, (2) horse traction, no distinction being made between the 
northern and southern systems; nor is the Aldwych-Angel 
line shown separately. 

The system at the end of the financial year extended over a 
total length of 1163 miles of streets. Of this total 584 miles 
of double track and } mile of single track have been constructed 
or reconstructed on the underground conduit system. 

The total receipts from all sources were £1,414,603. 18s. 2d., 
of which £810,820. 1s. 3d. came from passenger traffic on 
electric cars and £567,693. 19s. 6d. from passenger traffic on 
the horse cars. The traffic receipts on the southern section of 
the tramways show an increase of £104,196. 18s. 7d., as com- 
pared with last year. The surplus from the southern tram- 
ways amounted to £93,259, whicb, however, was mainly 
absorbed by the deficiency recorded on the northern tramways ; 
there was some difficulty in operating these during the recon 
struction process, many of the routes having to be entirely 
shut down. It is, however, gratifying to see the success 


attained on the electrified sections, and, as the various horse- 


operated lines are electrified, the financial results should im- 
prove, and eventually very satisfactory returns should result. 

The horse cars carried 131,165,027 passengers on a car 
mileage of 13,862,718 miles, the corresponding figures for the 
electric cara being 183,062,063 and 16,267,579 respectively. 
Ав showing the large increase in traffic, 16 may be mentioned 
that 314,227,090 passengers were carried, as against 183,512,421 
in the previous year. The greater part of this increase has 
been in ld. fares, the number of such passengers having in- 
creased from 89,003,353, or 48:5 per cent. of the total, to 
195,714,863, or 62-29 per cent. of the total. The total number 
of zd. passengers, however, has not varied appreciably, this 
being accounted for by the fact that i fares were not. intro- 
duced on the northern tramways until February, 1907. 

The following tablo enables & comparison to be made 
between the figures for the last four years :— 


1903-4. 1904-5. 
£536,239 | £682,095 


1906-7. 
£782,210 | £1,414,604 


Total receipts 


Traffic receipts..... | 516,487 | £665,922 £758,926 | £1,578,014 
Passengers carried . 133, 139, 085 |164,818,560 |183,512,421 |314,227,090 
Mileage 11,536,534 | 14,081,397 | 15,578,793 | 30,130,297 
Receipts per раз. 

senger . 093d. 0:97d. 0:99d. 1:08d. 
Total receipts per- 

car- mile (horse)... 10:51d. 10-194. 10:914. 10-134. 
Total receipts рег 

car-mile (electric) 12°16d. 


12:04d. 12574. 12-254. 


It is interesting to note that the average faro per passenger 
has continually increased, which is contrary to the experience 
of most towns, and would indicate that longer distances are 
now being travelled owing to the great saving in time arising 
from the adoption of electric traction. 

А considerable increase has beon made in the workmen's car 
service, and on the southern section alone no less than 
15,585,985 workmen were carried, as against 1,449,353 in 
1900-1. The adoption of roof-covered cars has proved very 
satisfactory, and it is noticed that there is not now the falling 
off in receipts during wot weather such as occurred previous 
to the introduction of roof covers. 

The total operating expenses for electric traction amounted 
to 7-06d. per mile run, as compared with 8:04d. during 1905-6, 
which must be considered а very satisfactory result. The 
operating expenses with horse traction reached 10:33d. per 
mile run, which, taken in conjunction with the lower earning 
capacity, accounts for the unsatisfactory returns as compared 
with the electrically operated sections. 

A total of 25,009,345 units have been generated at the 
Greenwich generating station since its opening on May 26, 


THE ELECTRICIAN, NOVEMBER 1, 1907. 


— — 


cost per unit, including interest and sinking fund 
е only 06761, which must be considered one of 
the best results yet obtained in electricity supply, when con- 
sideration is paid to the fact that the generating station was 
only partly working for several months, and for this reason а 
comparison of the various items would prove misleading. 
Some excellent Sgures should be obtained when the complete 
dation is in operation. 

From January 3, 1907, the rate of pay of motormen and 
conductors was increased to 5s. per day on entering the ser- 
vice, rising to 6s. 3d, per day, and in the case of motormen to 
fs, 6d. per day on passing an examination as to efficiency. 
The majority of the men are now receiving 6s. 3d. per day. 

A detailed statement of the various items included in the 
accounts for the electrically operated lines and the correspond- 
ing figures for the previous year's working are as follows :— 

Power EXPENSES, 
Pence per car-mile. 
Year ended Year ended Year ended 
March 31, March 31, March 31, 


1907. 1907. 1906. 

Greenwich generating station.. £47,497 .. — e — 

Temporary power supplies ...... 33,148 .. — — 

Sob-stations .......... shi cater 12,020 .. — — 
Тойа1,........... . .. £92,665 1:37d 2:799. 

Tnarric EXPENSES, 

Traffic superintendence ........ £1,761 .. 0:034. .. — 
Wages n 161,094 .. 2 38d. .. 2:460. 
Cleaning, oiling and lighting cars 22,389 .. 033d. .. 0:294 
Conduit cleaning 301 0124. .. 011d 


Cleaning, salting and sanding track 3714 .. 005d. .. 005d. 
Fuel, light and water for depots... 1,462 .. 002d. .. — 


Ticket check .................. 7,610 0:114 0:114 
Uniforms and badges 2,952 0:04d, .. 007d 
Traffic printing and stationery... 621 001d .. — 
енн. e 19,575 .. 029d 0:274 
istellaneous .......... bates eae 4,110 .. 0:064, .. 0104 
Lighting subway. yy L.n.. АЕ 513 .. 0014 — 
b cs. £234,105 344 3-404 
Advertisement expenses ........ £3,092 .. 0054. .. 0064. 
Permanent way таа 688 
тау......... РЕ 1, .. 0414. .. 034d. 
чү equipment of line i 3,619 .. 005d. .. 004d 
„„ 3,1 . 
Track in саг sheds............ i$ i p 0014 | p 
и equipment of track 228 uie | : — 
8 . ee e 0:01d. е grs 
OM rp ‚615 0°75d 0:68d 
Miscellaneous .. ..... .,.... joues 934 .. O-Old. 0°03d, 
wü.... ... £87,728 10 IIIId. 


EE .. der .. 0109 
„„ 1 ix 2d. 
"n S м (less £10,054 oe си 0:33d 
power) .......... s | 
15 on permanent way 05 0 350 | 
жн, A tioner SE "754 0:014. 0:044 
: rdi ERA . . — 10,870 0:164, 0-134, 
Жы eae . 6,053 0-094. .. 002d 
Total. 
„C £60,834 0:90d. 0:62d. 
| e ТОКО EXPENSES ENS 
55 
tra 8 capital charges) £478,419 7 06d. 8044. 
nger traffi 
aur " M Е о овоо 1 ee 11°95d. = 
Mee materials о з 0059. = 
eO 001 = 
brenn 3,893 .. 006d. — 
otal Rey 55 a 
Working мида РИ $ £829,259 12:28d. .. 12874. 
ens 478,419 17064. .. 804d. 
ше carried to Ket R ето 5 
A évenue 
n 
Interest : 
lemyment p у ккан A Eq. и = 
ен, vain 2 s 
ж з. — 


w id ere re £2 d e ET NM 
Ses) 676423 .. 999d. .. — 
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The details of the total power expenses given above, but 
expressed in terms of pence per unit (not per car-mile), are as 


follows :— 


PowEkR ExPENSES. 


Greenwich Generating Station. 


Salaries and wages 


„ r абаа беда “ГҮҮ 
Water, oil, waste F 
Repairs ........... —— эе бене бө soes өө > 
Rates and taxes ....... CCC 
Insurance .......... „ N 
Miscellaneous 6 2 2 „4 6 % %69fn— %%% %% еә оэ о э о 
Supplemental suppfi z ˙ 
Experimental running . ; 
Inter eat C ё 


Repayment оооооооосеооооеоов е 


Total generating cost .... 
Temporary Power Supplies .... 


Sub-stations. 


Salaries and wages 


Oil and waste 


Repairr s 3 


Rates and taxes Jei 


Miscellaneous ......... RD 


Interesse 
Repaym ent 


Total sub- station cost.. 


„%%% „eee 


£77,232 


Pence 

per unit. 
£6,994 .. 007d. 
21,587 .. 0214. 
1,847 .. 002d. 
1,648 .. 0024. 
7,716 .. 0074. 


£5,895 
78 


2,972 .. 
1,899 


0:704 
&39,666 151d, 
1,178. — 


£12,020 0:09d. 
7,247 .. — 
4,052 RS 


£23,819 0˙17d. 


The figures for the horse-operated tramways are made up 


as follows :— Pence per 
car-mile. 
Horsing expenses —— . £260,354 4:514 
Traffic expenses .......... nm . 215,484 3°73d 
Advertisement expenses .......... e — 2,200 0:044 
Repairs ..... err Sinica РОСТОН T .. 53,880 .. 093d 
General expenses .......................... 54,805 .. 095d 
Special ............ Ro prete ETE ОРУТ е 9,974 .. 017d 
Total working expenses (excluding capital 
charges .. . £596,697 10:38d. 
REVENUE .................... . 2585 345 .. 10°13d. 
Debit Balance carried to Net Révenue Account 11,352 .. 0204, 
Capital charges. 
Interest .................. —————À cove 461,791 — 
Repayment .............. "— es. 62,862 .. — 
Total ................ i ern e £124,053 .. 2160. 


Total working expenses 


(including capital 


сһатдев)............... 5 £121,350 . . 12-494. 


In the net revenue account, interest (on debt) absorbs 
£171,502 and repayment £158,155; after deductions for 
parliamentary expenses and the other minor items, £9,674 is 
carried to the appropriation account. As a balance of £31,249 
was brought forward in this account from the previous year, 
making a total of £40,923, a sum of £35,000 is enabled to be 
placed to the renewals reserve fund, leaving £5,923 to be 


carried forward. 


The total capital expenditure, up to March 81, 1907, was 
£6,946,310. Of this amount £2,064,621 was spent during 
the year 1906-7. The details of the total capital expenditure 


are as follows :— 


CAPITAL EXPENDITURE. 


HORSE AND CABLE TRACTION ............ 


ELECTAIC TRACTION— 
Greenwich Generating Station : 
Land 4212999 nt RES 


Buildings 
Machinery and plant 


H. T. cables and duc ts 
Miscellaneouhss mmn 


sub- stations. 
Land 4e 9a x; 
Buildings ................ 
Machinery and plant ...... 


Carried forward........ 


e £2,567,482 


£26,421 
271,340 
222.874 
137,995 


658,711 


263,533 


£3,189,726 


I4 — — Om 


100 ____ТНЕЕКС К MA ETÀ 
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Brought forward vada rica adv £3,489,726 | ings, the centres of which are 3 ft. 6in. apart, and shall stand, without 
Temporary Plant and Works ....... setae es 42,252 | fracture, 10 blows from a weight of 13 tons falling from a height of 
Construction, &c. 20 ft., the axle to be turned after every blow. One axle to be pro- 

Permanent way Gu EU dus M DR UO dene 1,892,411 vided free for testing purposes. A piece l5in. in length shall after- 
Overhead cquipment........ nnnm 570 wards be slotted from the broken axle, and subjectec to tensile test 
Alterations to bridges tne КОЛЫ 39,909 under my supervision. This test shall give not less than 32 nor more 

Depots c ERE USA RE 2344, 982 than 35 tons per square inch before fracture, with an elongation of 

Machinery and plannt 21,912 not less thar 25 per cent. in 3 in.“ It was 5 ft. 107 in. in length 

Cars. r 478.518 over all, of à in. diameter, but reduced by a shoulder to 59 in. 
Cables and ducta ...,.......... DEA DURS 197,764 diameter at the wheel seats for.a length of 8in., and to 3} in. 

Tramway subwaů : ,¶ 137.475 diameter at the journals for a length of 7} in. It was put into use on 

: — ——— 8,133,541 | August 29, 1905, and the car had run 54,640 miles up to the timo of 

Street Improvement! 190,999 | the accident. The axles are received rough from the manufacturers 
Fimlico SI te ee ET 89,792 | and are turned down in the Corporation коло The wheels have 
| | — | cast-steel centres, and these are pressed on to the axles by hydraulic 

ToO0t all. 3ñ- .. 6.946.310 | pressure of 30 to 40 tons, and the steel tyres are afterwards shrunk on 

—— | tothe centres. When new и wheels a $3) us in RE AQ It is 
The electric rolling stock on March 81st amounted to 445 be seen that, contrary to the practice for railway ax es, 21980 axles 
bogie cars, 200 single truck cars, and 26 steel subway cars ; are reduced in diameter from A in. to 37 in. at the wheel seat. This 


whilst there were 723 horse cars in operation. 
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. BEPORT TO THE BOARD OF TRADE ON THE 
TRAMWAY ACCIDENT AT BRADFORD. 


—— 


In last week’s issue of The Electrician we briefly referred to 
the report on the tramway accident at Bradford. The Inspector 
(Lieut.-Col. E. Druitt, R.E.) has now issued his official descrip- 
tion and conclusions, which contain several points of interest. 
The car to which the accident occurred was of the double- 
deck type with a coveredin top. It was equipped with 
two 30 H.P. motors geared direct to the axles and fitted with 
three brakes—viz., mechanical slipper brake on both rails, 
wheel brakes actuated by hand and rheostatic electric brake. 

. The point at which the accident occurred was some way 
down a very stcep hill. The road is, however, straight for 
the greater part of the way, but in the last 74 yds. curves to 
the right, the radius of curvature amounting at first to 680 ft., 
then to 263 ft. and 514 ft., and finally to 153 ft. As much 
guper-elevation as possible was given to the outer rail. It is 
1 іп. at the commencement of the curve, and varies up to a 
maximum of In in. At the point where the car left the rails 
the radius of curvature is 153 fl. and the super-elevation 1 in. 
The Board of Trade requires a speed not exceeding 4 miles an 
hour, with a compulsory stop at the junction of Otley-road 
and Barker End-road. | 

Оп the morning of the accident the саг came to a stand at 
the compulsory stop, and then rounded the corner and went 
down the hill. When it was about 40 yds. down the driver 
applied the electric brake without effect. He then reversed 
the current in the motors, and then again tried the brake, all 
without result. The car thus gained speed down the hill, and 
on reaching the curve near tho bottom, gradually turned over 
and fell on its left side. After the accident the leading axle 
of the car was found to be broken in the left-hand wheel seat 
on the gear-wheel side. ‘The Inspector then offers the follow- 
ing conclusions as to tho cause of the accident :— 

When rounding the curve into Barker End-road the leading axle 
broke, and as a result the hand brake was suddenly rendered useless, 
and to a large extent the electric brakes as well. I have httle doubt 
that as the driver had used the hand brake to stop the car before 
rounding the curve he was still using it at the top of Barker End- 
road. The car then, as the slipper brake was not fully applied, 
begun to gain speed after going a short distance on the gradient 
of 1 in 17 and almost at once was quite out of control, as the 
mechanical slipper brake, unless applied fully before a certain 
rate of speed is renched, will not stop а car on a steep gradient. Had 
the slipper brake been more fully applied when the car got into 
Barker End-road and alone used to take the car down the hill no run- 
away would have occurred through an axle breaking. What is required 
for cars on steep 5 is a mechanical slipper brake that can be 
applied practically instantaneously, as once a car gets out of control 
on a steep gradient it is almost impossible to stop it with the brakes 
at present in ordinary usc. There are some. mechanical track brakes 
under experiment at present which can be applied instantaneously, 
and it is to be hoped that the committees, which I understand are at 


present considering this question, will shortly be able to recommend 
the adoption of a pattern of such a brake. Е 

The broken axle in question was опе of а set supplied by Н. Вев- 
semer & Co. (Ltd.), of Sheffield, in 1905. It was of Siemens- Martin 
axle steel, and the specifiation for its supply provided by the manager 
of the Corporation tramways was as follows, viz.,‘‘A sample axle shail 
be selected by mysclf or representative and the same placed on bear- 


weakens ће axlo at the part where the greatest strain is put on it. 
Since the end of 1905 all broken axles have been replaced by ones 
having 4in. diameter at the wheel seat, and only one of these has 
broken. During the year ending July 31, 1907, 21 axles similar to the 
one in car No. 210 have broken, with an average mileage of 45,250. 
Most of the fractures were in the wheel seat, but some were through 
the keyway of the gear wheel seating. There are 68 similar axles in 
use at the present time. Some drillings of the broken axle were 
analysed by the Bradford City Analyst, and the resalt was as follows: 
Carbon (by combustion) 0:279, silicon 0:065, manganese 07796, sulphur 
0:047, phosphorus 0-055, and iron (by difference) 987762 per cent. 

The percentage of sulphur and phosphorus is rather higb. 

The failure of this and similar axles is, I think, due to their not 
being of sufficient diameter to withstand the rapid alternation of equal 
tensile and compressive stress put on them, to the constant shocks re- 
ceived on sharp curves and at points and crossings, and to the frequent 
application of the wheel brakes. The weight of the car in question, 
loaded with passengers, is about 15 tons 2cwt., so after deducting 
the weight of the axles and wheels there would be an axle load of 
about 6 tons, or 3 tons on each journal. The static breaking weight of 
one of these 3j in. axles applied at the centre of the journal (assuming 
the tensile strength of the steel to be 52 tons D guae inch) is about 
21 tons, so that there is only a factor of safety o 7, which is not as 
high as that adopted in railway practice. | 

The system of inspection of the cars in the various depots is a com- 

lete one, but it is, of course, quite impossible to detect hidden flaws 
in axles. In view of the large number of fractures that have oocurred 
in axles similar to the one in question, I think the Corporation should 
seriously consider the renewal of the remaining 68 still in use as вооп 
as they have run the average mileage of those that have failed, and 
Ain. axles substituted. All the routes on this system have steep 
gradients, and the sudden failure of an axle in a car may possibly 
cause a repetition of a runaway like the one in question. .. 


eS 
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THE POSITION OF WIRELESS TELEGRAPHY. 


Up to the moment of going to press, the past week may be said 
to have shown no progress in the direction foreshadowed by Mr. 
Marconi and those who are acting with him in developing his 
system for commercial work across the Atlantic. There has again 
been one alleged wireless press message through, again to the Daily 
Telegraph, but the promise of an early opening of the wireless tele- 
graph service to the public remains unfulfilled. It is but natural 
that this non-fulfilment of loudly proclaimed promises should form 
the subject of much, somewhat amusing, comment, and should place 
those who have thus loudly proclaimed the early collapse of the 
submarine telegraph service in an awkward position. Although we 
can but await the course of events, at least we may urge that a 
better start might have been made and that a clearer knowledge 
of the great difficulties which have to be overcome before trans- 
atlantic wireless telegraphy is an accomplished fact should have 
been shown by the Marconi Company and its chief officials 

We have frequently been compelled to call attention to the non- 
sense written concerning wireless telegraphic matters in the daily 
Press; it is, therefore, gratifying to us to be able to point to an 
article in one of the principal evening papers, the Рай Mail 
Gazette, which takes a sensible and practical view of the subject 
of Wireless versus Submarine. In the Pall Mall|Gazette for October 
26th (р. 4) there appeared an article which we commend to the 
notice of all interested in this question. In this article it is em- 
phasised that the main features of all methods of telegraphy are 
very similar, and that the differences are rather а question of 
degree than of a fundamental character. This important fact 
appears to be lost sight of by the general public, but its recognition 
would do much to controvert the peculiarly inaccurate references 
to wireless telegraph working which have recently been circulated 
in the leading journals. Some of the difficulties which any system 
of wireless telegraphy has to meet in practical working are pointed 
out, and amongst the most serious disadvantages from which wire- 
| less suffers in comparison with the submarine cable is that of duplex 
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ine. This applies most particularly to the difficulty of obtain- 

1 e which must always be required, whether the system 
be wireless or cable. The writer of the article very correctly sums 
ор the question by regarding wireless telegraphy as the hand - 
maiden of submarine cable communication, and very properly 
asserta that "the thanks of the world are justly due to Mr. 
Marconi and other workers in wireless telegraphy; but it should 
be borne in mind that almost all Governments are signatories 
to the International Telegraph Convention, and that in all proba- 
bility they will, in the great majority of cases, arrange to work 
wireless systems on tbeir own account. For each system there are 
ample and distinct fields, and, far from acting as competitors to 
each other, on the contrary, it is perfectly apparent that wireless 
telegraphy will act as a feeder to submarine cables.” 

This is consistent with the views expressed in The Electrician 
and by all electricians who thoroughly understand the subject. The 
only people who have taken the contrary view are those whose in- 
terest lies in hoodwinking the financial and general public, or whose 
general ignorance of scientific matters entitles their opinions to no 
consideration. If investors in telegraph securities would but have 
realised this earlier they would not have played into the hands 
of those who are ever on the look out for the timid investor. It 
is not lightly charged against those responsible for many of the 
statements which have appeared in the public Press that they have 
greatly necs by the timidity of some of the weaker holders of 
telegraph securities, and we fear the lay Press has much to answer 
for in this respect. It is, therefore, a hopeful sign when such 
articles as we have referred to above are permitted to appear in the 
ublic journals. We could have wished that its appearance had 

en at an earlier stage, when it would have allayed the fears of a 
large number of holders of gilt-edged securities who look to the 
leading journals for guidance in regard to their investments. 

The American Press appear disposed to regard the vagaries of 
the very long-distance wireless message аз fit subject for ridicule. 
An important American journal (the St. Louis, Mo., Post-Dispatch) 
of October 8th, reported that a Marconi wireless telegraph message 
from Sydney, Nova Scotia, had caused trouble in the United States 
Navy Department. The following message was (the Post-Dispatch 
alleges) received by that Department : — 

Sydney, N.S., Oct. 8.—Half-around the world is the record made 
yesterday by an aerogram which was picked up by the wireless station 

ere. The message was from Manila, and announced that the cruiser 

“Philadelphia” had arrived there with all on board well. Marconi 
operators were testing the new station here when the message, break- 
ing all records for aerograms, was received. Manila is at least 10,000 
= west from Cape Breton. i 

nfortunately for the wireless telegraph message, i 

уме " Philadelphia,” which * сёз PE урын 

a all well on October 8th, is lying at the Bremerton Navy. Yard 
mil commission, and is used as a receiving ship at that place. 
im act was promptly circulated by the Associated Press and en- 
rely upset the notion that the station at Morien had succeeded in 
N 8 Up а message from a wireless station 10,000 miles distant. 
n be feared that the nonsense which has been publishe 1 con- 
n d 1 Telegraph feats will encourage the humorous jour- 

ii y his hand at befooling the public, and so bring a useful 
and Important branch of electrical enterprise into disrepute. 
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LIGHTNING RODS AND EARTHED CABLES AS А 


MEANS OF PROTECTING TRANSMISSION LINES 
AGAINST LIGHTNING.* 


BY М. ROWE, 
Summary.— In 


t this Paper th j inti 

du In i per the author gives a dereription of the trouble, 
0 harges, experienced during the years 1904, 1905 and 
tower, long span, overhead transmission line, and 


deseri 
the nud s methods which were successfully adopted for overcoming 


The mai РРР: 
into, Meri en line in the States of Michoacan and Guana- 
towers, Thes uut in 1908, was the first one constructed on steel 
from the to of е were of standard type, the height being 40 ft. 
Placed aon. th the oross- arm to the ground. Three wires were 
Upper wire bei towers in the form of an equilateral triangle, the 
ormed the co е supported upon а 8 in. extra-heavy pipe, which 
at the ends of aon of the tower; the other two being placed 
in length, the sid ouble channel iron cross-arm, approximately 7 ft. 
Were 12 in. hi ha 1 the triangle being 6ft. The insulators used 
cemented direetl and 14 in. in diameter. These insulators were 
Were made to iet on cast-iron pins. The pins for the top insulators 

ad а square в}. Бү on the 8їп. pipe; those for the side insulators 
Abus . ап were secured to the cross-arm by two { in. 
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bolts. The conductors were 19 strand, hard-drawn copper cable, 
equivalent to No. 1 B & S solid copper wire. There were no 
wooden pins or cross-arms used on the towers. For protection 
against the line voltage as well as any high voltages due to light- 
ning discharges, dependence was placed entirely on the insulators. 
The ordinary length of span was 440 ft., but there were several 
spans of 1,200 ft. and one of approximately 1, 600 ft. The line was 
designed for 60,000 volts at the generating end and 51,000 at the 
receiving end. The length of the line was approximately 101 miles. 
The line is tapped at Irapuato, approximately 75 miles from the 
generating station and 26 miles from Guanajuato. At this point 
there is a sub-station where lightning arresters of the usual station 
type are installed to protect the step-down transformers. From 
this it will be seen that there is a chance for the line to discharge 
at this point as well as over the arresters at either end of the 
transmission line. 

So far there have been three rainy seasons, which in the part of 
Mexico where the line is situated generally last from June until 
October. Heavy thunderstorms come up nearly every day during 
July and August, and there is a storm on an average every two 
days throughout a period of four months. During the ruiny scason of 
1904 there was considerable trouble with lightning; the next season 
there was less, and during the rainy season of 1906 comparatively 
little trouble was experienced. The nature of the troubles, the ex- 
pedients tried to overcome them, and the provisions for overcoming 
future lightning troubles will now be considered. 

The rainy season of 1904 came on with great sevority in April, 
two months earlier than usual, and lasted until October. The in- 
jury to the transmission line from lightning was mostly confined to 
the puncturing of the top insulators by direct bolts of lightning, 
and in most cases a hole was bored through the top insulator nearly 
in a vertical line to the pin. These holes were approximately 1 in. 
in diameter and the sides were glazed. Usually the insulators were 
badly shattered, but on putting the parts together one could gene- 
rally find the glazed hole above referred to. Lightning rods were 
then erected in pairs, starting from the 3in. pipe at the point 
where the cross-arm in pairs was attached, and projecting up on 
either side of this pipe to a distance of 6 ft. above the top insulator, 
at an angle of about 80 deg. from the vertical. After the erection 
of these rods the difficulties were very much less, although there 
was still some trouble on the section of the line where thcy were 
in place. In no case were top insulators punotured through from 
the top as on the towers where rods were not in place, but 
when insulators were injured they usually Бай a part of the top 
and а petticoat broken on the same side. The lightning rods were 
efficient in protecting the insulators from direct bolts of lightning, 
and any troublo that was still present on the section of the line 
equipped with lightning rods was due to discharges travelling along 
the transmission wires. oe | 

During the season of 1904 the line troubles were quite evenly 
distributed over the first 50 miles of line out of the generating 
station. There were only two cases of trouble outside of this 
section that caused injury to the line insulators. Equipping this 
section with lightning rods was begun in June and finished in 
August. This section of the line, except for a stretch of 15 miles, 
was left as equipped in August, 1904, until October, 1906, or through 
more than two lightning seasons. As there was less trouble on 
this section of the line duriug these two seasons than during а 
portion of the lightning season of 1904, it is evident that the 
lightning rods were at least partly effective. After finding that 
lightning rods were not a complete protection, it was decided to 
make the experiment of lowering the top wire and putting up an 
earthed cable in its place. However, on account of delay in re- 
ceiving material, very little was accomplished in time for the rainy 
season of 1905 and the experience with lightning during that season 
was the same as that obtained during the rainy season of the pre- 
vious year, except that there was much less trouble. | 

In the winter of 1905-1906 it was decided to install larger insu- 
lators on the tower line, and at the same time to lower all of the 
top cables to a position below one of the original side insulators. On 
the highest point of the tower, in place of the top Manso on 
cable, it was decided to string over the entire line a ł in., 7-strand, 
steel cable, earthed at each tower. Insulators 174 in. in diameter, 
20 in. bigh, were adopted for the first 60 miles of line out of 
generating station, and the same insulator with a 14 in. "p for ше 
other 40 miles of line. During the rainy season of 1906 Val 
transformera were connected in star on ihe DER 
the centre of the star being earthed ; and in order to detec 


i ies trans- 
i hen there was an earth on the line, a series r 
5 his earthed line and the secondary leads carried 
ted to them. 


With this arrang „ wh : 
current followed the lightning over the insulator, 


] when there was an ear 
awa i ones ne was able to prevent the burning off of the trans- 


і а the power was 
igsi -. Usually when an earth appeared and ' 
ait off, ibe line was found in good condition on again starting up. 
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There was no apparent trouble from lightning during the rainy 
season of 1906 on the.section where the earthed cable was in place. 
The section where there was no earthed cable in ‘place, but 
where the lightning rods were erected, still gave some trouble, but 
the total amount was much less than in any preceding year. 
The part of the line found to be the hardest to protect during all 
threo rainy seasons was the middle of the 75-mile section from the 
enerating station to Irapuato; in other words, the part of the line 
arthest from the location of lightning arresters. This would indi- 
cate that arresters for discharging the line, located, say, every 
25 miles, would be a valuable protection. | 

The experience of the last three seasons prompts the writer to 
offer the following suggestions: (1) Insulators should not be dis- 
posed upon poles or towers so that they will be in the path of bolts 
of lightning going to earth by the supporting structure. (2) An 
earthed cable strung above the transmission wires at the highest 
point of the tower is certainly more effective than lightning rods in 
protecting the insulators and conductors from direct bolts of light- 
ning. (3) Lightning arresters for discharging the line, in case very 
high voltages are present on the wires, would be of some value if 
located along the line at frequent intervals. (4) On steel construc- 
tion, an insulator should be used that has a high margin of safety 
against puncture and arcing over. 

It seems at present general practice to use insulators for high 
potentials with practically no margin of safety, and when the con- 
ditions are severe there is almost sure to be trouble. Aside from 
trouble with the puncturing of line insulators by direct bolts of 
lightning, which was apparently prevented by the use of lightning 
rods on towers, nearly, if not quite all, of the trouble on this line 
has come from the breaking down of insulators by the current going 
over their sides, or through them, from tie-wire to pin. The writer 
ventures to assert that if the insulators had been much better, there 
would have been little trouble on the line where the lightning rods 
were in place. Moreover, as an earthed cable undoubtedly affords 
better protection then lightning rods, with a suitable earthed cable 
strung over the transmission wires, and better insulators, so disposed 
as to ie out of the path of direct bolts of lightning, even without 
the installation of lightning arresters, along the line there would 
result a line that should be practically free from lightning troubles. 
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CORRESPONDENCE. 


——— =— 
THEORY OF ELECTRIC OSCILLATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir : Prof. Flemiag’s intelligent bird, noting the displace- 
ment of the surface at a point under him, would, so far as he 
followed either, be following the Lagrangian method rather 
than the Eulerian ; what he would be doing when he followed 
the crest of the wave I cannot say ; probably, looking for fish. 

If, however, that intelligent biped made the very natural 
mistake of confusing the motion of a wave with the motion of 
a material body, then, I allow, there is some imperfect analogy 
between the two observations and the Eulerian and Lagrangian 
methods of investigation respectively. Since Prof. Fleming 
objecte, I will not call this analogy false or misleading— 
though it requires us to refer back to a notion which has, with 
some trouble, to be diecarded at the very beginning of the study 
of wave-motion —I will only say that it is not helpful. Tome it 
seems to be explaining the simple in terms of the more complex, 
and that though I happen to have some previous acquaintance 
with these hydrodynamical methods. 

Why drag in Lagrange? Prof. Fleming’s other intelligent 
biped, the first he meets in the street, probably knows little or 
nothing of Lagrange or his methods. But the notions of fol- 
lowing the movement of the crest of a wave, and of that of a 
bobbing cork lifted by successive waves are, respectively, quite 
simple ; nor is there any difficulty in transferring these notions 
to the.case of invisible waves whether of sound, light or electro- 
magnetic disturbance. 

Меге that all, however, I should not have troubled you 
with a second letter. Prof. Fleming is unquestionably within 
his right in using whatever analogy he pleases, and it is not 
for me to say to whom it will appeal as helpful. But in the 
course of his reply he enunciates a method of earmarking а 
particular line of force by the phase of the oscillation of which 
it is the locus, say, for instance, the crest of а wave. He 
proceeds: “ Тһе loops of electric force drawn in the Hertzian 
diagrams represent the loci of points at which the electric 
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force is in the same phase at the same instant." But on 
referring to Dr. Fleming’s own book on electric wave tele- 
graphy I find on p. 347 a diagram showing that the back and the 
front of a loop (it is а semi-loop, but that does not matter) are 
half a wave-length apart. Now in all wave motion points 
half a wave-length apart, measured in the direction of propa- 
gation, are in opposite phase. If the front of the loop is а 
crest the back is a trough. Will Dr. Fleming reconcile these 
statements, and will he explain at what point in the loop crest 
changes to trough? My own view is that the loop theory of 
the propagation of waves is fundamentally wrong; that it is 
inconsistent with the physics of wave motion in general, and is 
the greatest hindrance that exists to a clear conception of what 
really takes place in the propagation of electromagnetic waves. 
But that is too large a question to be dealt with in a letter. 

Sir, I recognise the inconvenience of conducting a dis- 
cussion of this kind in fortnightly letters, I am conscious that 
I may cut a somewhat ridiculous figure in the eyes of many of 
your readers ; an outsider presuming to differ from an expert ; 
а pigmy striking at the crest of a giant. Nor is it auy pleasure to 
me to seem to be attacking one for whose work I have so great 
an admiration, the greatest living authority on wireless tele- 
graphy, the man who has done more than anyone, whether in 
the laboratory or in the study, to advance its theory and prac- 
tice. But what can 1 do? The institution of which I am a 
member refuses me a hearing. If I write a pamphlet on the 
subject I do not know whether anyone will read it. My only 
resource is the Socratic method of propounding questions, 
sure that in the long run an unstable theory will break down 
under them from its own weight. Already sometbing has 
been achieved : the notion that loops of force are supported 
by the pressure of other loops inside them has been quietly 
withdrawn. 

But, it may be said, how can a theory fundamentally false 
have produced such great practical results as exist in wireless 
telegraphy ? The answer is (apart from the fact that false theory 
has often coincided with practical advance) that, whether we 
accept loops or no, the propagation of the central part of the 
wave, the part that matters in practice, is identically the same. 
The difficulties begin just where the wave tails off into impo- 
tence at what is at present regarded as the bend of the loop.— 
I am, &c., W. M. MADDEN. 

Wimbledon, Oct. 21. 


Wo have submitted Mr. Madden’s letter to Prof. Fleming 
and have received the following reply :— 


TO THE EDITOR OF THE ELECTRICIAN, 


SIR: Тат glad to find that Mr. Madden is content to dis- 
miss into the background mere differences of opinion between 
us as to the appropriateness of a particular analogy and fasten 
his attention upon the matter of real interest—viz., the truth 
or falsity of that mode of describing the space effect of oscilla- 
tors which consists in representing it as the outward move- 
ment of self-closed lines of electric force. Mr. Madden's view 
is that this mode is fundamentally wrong. The truth of a 
scientific theory can never be safely rested upon authority with- 
out closing the door to enquiry, and it would not be a satisfac- 
tory reply either to Mr. Madden or to me to rest the case simply 
on the authority even of Hertz. Nevertheless, it is hardly con- 
ceivable that the analytical methods which have been adopted by 
Hertz and his successors and scrutinised for 20 years can be 
fundamentally erroneous. Hence, until the precise nature of 
the error is pointed out, we are absolutely justified in con- 
cluding that the expressions given in equations 10, 11, p. 988, 
Vol. LIX , of The Electrician, September 27th, which are those 
given by Hertz for the electric and magnetic forces at points in 
the field of the oscillator not very near to it, are correct. From 
these we deduce, as I have shown, the equation (14) for a line 
of electric force which at points not very near the oscillator 
takes the form m sin'0 cos (mr — nf) = с, where с is some con- 
stant. Ме may then give c any values consistent with the 
conditions that с/т sin?) must have a numerical value between 
the limits 0 and 1, or the equation becomes impossible. 

To, find out the form of curve represented by the above equa- 

tion proceed as follows: Let c have some very small value 
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roximating to zero. Then, if 0 = 7/2 віп?0 = 1, and to fulfil It might, however, be pointed out that 10 per cent. will 

the conditions cos (mr — nt) must be nearly zero, and, there- scarcely cover interest and depreciation, and if 10 per cent. be 

increased to 15 per cent., which the managers of most indus 
trial concerns would consider prudent, the advantage in favout 
of steam turbines is much emphasised, so far as this item for 
annual capital charges is concerned, and would be still further 
emphasised if the comparison between the capital cost of steam 
turbines and gas engines were placed, as already named above, 
on а more equitable basis. 

Engineers have recently had an opportunity of re-reading 
the supposed advantages in favour of gas engines when recom- 
mended in connection with the Jonannesburg tramway scheme, 
and the contrast between the results then promised on paper, 
and those actually obtained in practice, will probably be the 
best answer to the claims put forward in your article in favour 
of largo gas engines at the present time. 

That large gas engines undoubtedly have their advantages 
under certain cireumstances no one will deny. but it seems to 
me that their progress will not be advanced by the extravagant 
claims which are made in their favour in many quarters.—I 
am, &c., E. J. Fox. 

Victoria Works, Rugby, Oct. 29. 

[In our leading article last weok we expressed the same view, 
that the comparison given by Mr. Andrews in the article 
referred to was unfair to the steam turbine, more or less on 
the lines taken up by Мг. Fox.— Ep. Е. | 


fore, nr = +7/2. Hence, = 11+ 1 In other words, cor- 
responding to a vectorial angle 0 = 90 deg., the radius vector r has 
two values, whose difference is \/2. Hence, the radius vector 
euts the curve twice, and the width of the curve is half a wave- 
length. If we select a larger value for the constant с, then we 
énd that the difference in the two values of r is less than A/2 ; 
in other words, we are firing points on another enclosed curve 
of less width than A/2. If the angle 0 is gradually reduced, keep- 
ing ¢ constant, the value of sin?ð is also reduced, and a point 
wil be reached at which the value of с/т віп?0 then begins to 
increase rapidly to unity. At this point mr - nt must be zero, 


ory = ander has а single value. A careful consideration 
m 


will then show that the equation m sin*Ó cos (mr — n!) = с is the 
equation to a loop convex on the side away from the oscillator 
and having the general form shown in my Fig. 3. (See The 
Electrician, Vol. LI X., p. 939. See also diagrams on Plate II., 
by Pearson and Lee, in “ Principles of Electric Wave Telo- 
graphy.”) In the next place note that, as time (t) increases, the 
absolute values of r for a given 6 increase; but the differences 
of the two roots of the equation m cos (mr — тї) sin?0 = c remain 
constant for a given value of 0. If Mr. Madden will go through 
the process of plotting out the equation for selected values of 
cand m, but for various increasing values of f, he will find that 
the loop takes successively positions at increasing distances 
from the oscillator. There can be no doubt about this fact. 
As regards the statement in my previous letter, that the loop 
is the locus of points at which the electric force is in the same 
phase, I have to admit an inaccuracy. The loop is the locus 
of points at which cos (mr — nf) sin? is constant, which is not 
quite the ваше thing. There is a change of phase round the 
top of the loop, and in the ordinary use of the term the points 
at the centres of the loop, but on opposite sides, аге, as Mr. 
Madden says truly, in opposite phase. This, however, in no 
way invalidates the mathematics, but is merely a matter of 
inaccuracy on my part in endeavouring to translate the mathe- 
matical expressions into ordinary language. There is no doubt 
whatever that the analysis is correct, subject to the conditions 
usumed. The symbols, however, contain much more than can 
easily be put into words. Physicists are not agreed whether 
so-called lines of electric force have objective existence ог are 
merely mathematical abstractions, and attempts to explain wave 
motion by their movement may, after all, be of the nature of 
араа rather than explanation. For myself, I have found 
о M moving lines of force helpful in visualising the 
a in like realities, and have merely attempted to assist 
1 manner. I cannot agree that the theory is funda- 
үй ве, though admitting that I may have not been 
ж, ji 1 in presenting it in non-mathematical form. 
of my 1 Mr. Madden for his kind appreciation 
elg СЕТ stand as an encouragement to further 
DH us &e,, J. A. FLEMING. 
Diversity College, London, Oct. 25. 


RAIL CORRUGATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the wording of my letter last week, and also in the 
drawings I sent, I did not emphasise sufficiently that the curve 
in a worn wheel is of much larger radius than that of the rail, 
which is an important factor. If the rail curve is divided into 
90 deg., probably the arc only from 0 deg. (vertical) to 35 deg. 
is necessary for the climbing and slipping, so that if the gauge 
edge descends from about that angle and the counterpart in 
the wheel is similarly shortened, the result would be the same, 
although the curves in question would not be so apparent. 
do not suggest that the climbing lifts the tread clear of the 
erown, but that it simply reduces the weight thereon by trans- 
fcrring so much of it to the rounded edge as will be sufficient 
to bring about the drop to full weight again.—1 am, &c., 
Leeds, Oct. 28. J. H. BRIGGS. 


ме —————---—-—-—-—-—-—---— 


HOME OFFICE REGULATIONS FOR THE USE OF 
ELECTRICITY IN FACTORIES. 


— 


The Electrical Section of the London Chamber of Commerce has 
submitted to the Home Office some observations on and suggested 
amendments to the draft regulations for the generation, transforma- 
tion, distribution and use of electrical energy in premises under the 
Factory and Workshop Act 1901. | | | 

In мани ав туна amendments the Secretary of the Chamber 

Mr. Кепгіс B. Murray) points out :— 
| 1. That during the Tek 18 years the Board of Trade, who aro charged 
by Parliament with the duty of making regulations to ensure the safely 
of the public, have gradually relaxed the stringency of their Regulations, 
and in 1895, following а special report by Lord Kelvin, Sir W. Preece 


LARGE GAS ENGINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : T ho а і i inted by the Board of 

: pe the figures recently published i i ani Major Cardew (acting as 8, committee appointed by 

on the subject of large German ud E 2 и ыз jours Trade to report upon the definition of low pressure), the Doard allowed 

Parison between th = ; e gines Sins a COM- | the use of electrical pressures up to 250 volts on all premises. 

turbines. wi n the running costs of gas engines and steam 2. Following the experience obtained in the 10 years from 1925 to 1205, 
will not be accepted as final. the Board again revised their Regulations 10 1905, allowing the use o 


upplying up to 250 volts without the use of 
the opinion of this Section the number of 
ressure electricity since 1995 does not 


electricity on all premises 8 
special precautions, and in 
accidents through the use of low-p 
warrant the issue of regulations to deal with this pressure. 


e i З 

the e between these forms of primo movers favours 

ШЕ, fide to во pronounced an extent that, beyond point- 
5 at the difference in the running costs between these 


two f А | | | 

published of prime movers, even on paper, is not as great as the 3. That the Home Office have had the power to ori з da 

| figures would tend to denote, little further comment tions since 1901 and have taken no action for six years, en Arb: 
i draft regulations in 1904 which were withdrawn, from wh'c y 


88 required. 


Steam turbi 
Ines have be 105 : 
comparison by their са en somewhat handicapped in the 


is, u | pital cost being rated on a basis which 

ur en higher than our free trade country will 

"райт, (2) labo ы, the comparison in the items for (1) 

A eed and (3) depreciation are so unfair in fayour 
gine as probably scarcely to require correction. 


ingent than the regulations issued in 4 
о. although the latter industry bas for years be2n recognised to be a 


de. x ; 
4a 8 That ihe present draft regulations are restrictive, and will not only 


involve great expense in modifications of existing systems, but will add 
to the cost of new work. 


F 2 
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6. That while it is admitted that manufacturing processes can in many 


cases be more economically carried on by the use of electricity (to the 


benefit of the health of all workers) than by the continued use of steam, 

gas or other forms of power, yet by these regulations difficulties are being 
laced in the way of the increased use of electricity, while its power com- 

petitors are free from such herassing regulations. 

The Electrical Trade Section desires, therefore, to urge that the new 

regulations should only apply to those factories where the present Board 


of Trade Regulations are inoperative, and that the new regulations issued 
to cover these factories should be on similar lines to the present Board of 


Trade Regulations—viz., dealing with pressure over 250 volts. If, how- 
ever, H.M. Government consider that the present Board of Trade Regu- 
lations are inefficient to protect the workpeople, it is submitted that a 
common standard could be arrived at by the two departments, so that 
there may be no confusion through the use of two different sets of regu- 
lations on the same premises, 


ORSERVATIONS AND AMENDMENTS SUGGESTED BY THE ELECTRICAL SECT:ON. 


Para. 2,-—-There should be an extension of a year from the date of the 
issue of the regulations for all existing work in all factories, including 
electrical stations, and for all work which is in hand at the date the new 
regulations take effect. In the case of existing work special latitude 
should be given and the regulations modified to meet each individual 
case. The definitions should be in conformity with the Board of Trade 
Regulations. 

EXEMPTIONS. 


Para. 1.—This regulation should be amended to read 250 volts. 

Рага. 4.—In order to prevent the local inspectors (who may not be 
fully informed) from acting in an arbitrary manner, there should be a 
right of appeal to the head inspector at tha Home Office, who should have 
special powers to deal with existing work. 

Reg. 1.—This should be amended and a clause on similar lines to 
No. 1 (a) of the Mining Regulations should be inserted. The conditions 
in factories are not more dangerous than the conditions pertaining to 
mining work, If the proposed regulation stands, the ordinary faotory 
is treated as if more dangerous than a mine. 

Reg. 2.—To secure uniformity this regulation should be replaced by 
clauses 25 and 26 of the Mining Regulations.“ 

Reg. 3.—This should be amended by clauses 31 and 32 of the Mining 
Regulations. 

Кер. 4.—After “ circuit ” (line 3) insert *' except isolating switches." 

Reg. 5.—In view of clauses 31 and 32 of the Mining Regulations 
this should be eliminated. 

Reg. 7.—After '* every '° insert“ installation or main.” 

Reg. 8.— Delete “ and every circuit arranged to carry more than 750 
volts shall be separately so protected." 

Reg. 9.—After “ thereto” add “exoept in cases where the system is 
earthed through a limiting resistance and switches are necessary to dis- 
connect generators not in operation from the earthed connection.“ 

Reg. 11.—After *' transformer ” insert '* exceeding 4 н.р.” 

Reg. 12.—In para. 2 where alternating machinery is used the expense 
x 1 every motor with a no- volt release would be prohibitive. Delete 

Reg. 13.— In order to make this section in accordance with the I. E. E. 
Wiring Rules the word“ independently " should be deleted from para. 2. 

Reg. 15.— After ‘enclosed ” add Except that in the case of a testing 
department of an electrical manufacturer, which shall be considered as an 
area set apart, provided none but an authorised person or person acting 
under his immediate supervision shall be allowed to work therein.” 

Reg. 17 (para. 1).—Special consideration must be given to existing 
electrical stations. In some cases it is not physically possible to put in 
new boards with the clear srac front and back suggested. Delete from 

For low pressure” to “respectively.” Greater protection can be 
secured by the use of protecting barriers, screens, or the like, or au 
arrangement being made so that access їз obtained to a portion only of 
the switchgear at one time, Delete para. 2. 

Reg. 18.— Delete prevent in para. (a), line 3, and insert minimise.” 

ne 19.—Delete “ prevent (in line 5) and insert “ minimise,” 

eg. 20.—In order to secure uniformity clause 9 of the Board of Trade 
Regulazions should be incorporated. 

Re 35 E s ал уы һе covered by parts of 18 (b) апа (с). . 
mera ца regulation is unnecessary іп view of the preceding 

Reg. 25.—After free insert ' as far as reagonably practicable.” 


Reg. 28 (а).—1п case of a factor ing i i i 
р : y having its own generating station 
ат regulations should apply to those now in сой ere a public 
Y ш under Board of Trade Regulations (ба). In (b) if the 
E e of the metal work is earthed this inspection is unnecessary, and 
s" ч (c), in view of the stringency of the regulations the last sentence 
е paragraph should be deleted, as the regulations should cover all 


necessary points and there should not be an att ів- 
sions by making а third party responsible. R 


Reg. 30.— If this regulation stands it 

15 l should only apply to places where 

аи ргевпкв and extra high pressure is in use, and not ic low pressure. 

ind аы Min lid as medium pressure does not warrant 
BR of instructions referred to. In line 3 delete “ for i : 

descent lighting at'' and insert ** at medium or." ' анла 

Гев. 31.—After *' no " (in line 3) insert “ unauthorised.” 
eg. 33. — After no" (in line 3) insert *' live parts of the." 


The “ Mining Regulations“ were given in full in The Electrician tor 


Feb. 24, 1905, and are published in “T feien 9 : A 
Directory and Handbook, 1907, p 26. Eleotrical Trados 


“ MARTYN’S PATENT” WATERTIGHT FUSE. 


A new type of watertight fuse of an ingenious design has been 
placed on the market by Messrs. S. W. Martyn & Co., of 11, Pratt- 
street, Camden Town, London. On referring to Fig. 1, showing a 
cross-section of the fuse, it will be seen to consist of a nipple, N, which 
screws into а socket on a conduit system or into a cast-iron column, 
as the case may be, and is held in position by the lock nut L 
shown. Through this nipple the two wires are brought, and on to 
them are threaded а porcelain disc, P,, which has a slot for the 
brass wire clip holder C referred to later on, the cross-section of 
slot and clip being clearly shown, then a rubber disc, R, then 
another but thinner porcelain disc, and then another rubber disc. 
At this stage the wires are connected, as shown, to their socket ter- 
minals by a cone joint, and securely fastened. Over these terminals 
a porcelain piece, P., with a shoulder for rosting on the edge of the 
nipple, is placed, which completely covers up all live metal parts. 
Through the combination а brass wire clip passes, having for 
tightening-up purposes two nuts, which are embedded in porcelain, 
so that no part of the holder is alive. The clip presses all the 


Fic, 1.— SECTION or Warenticnt Fuser. Half-s:ze. 


porcelain parts above mentioned together, thereby expanding the 
rubber discs against tho inside of the nipple and against the 
cables, making everything secure and watertight. The fuse wire F 
is protected by an asbestos tube, as shown, and is still further 

rotected by being enclosed in porcelain, the ends being connected 
b а conejoint to the terminals, which have split-pins for inserting 
into the sockets on the main body. Over the various parts a cast- 
iron cover is screwed on to the nipple, a hexagon part being pro- 
vided as shown in Fig. 2, which is an outside view of tho completed 
fuse. 

This fuse can be used wherever a watertight, gastight or air- 
tight fuse is required, for the makers state it will stand a pressure of 
50 Ib. per square inch, and for colliery work it should be of con- 
siderable use. All current-carrying parts being completely embedded 
in porcelain, and the fuse wire being still further protected by being 
enclosed in an asbestos tube, there can be no risk in replacing & 
fuse. The fuse part itself can be withdrawn like a wall plug, and 
to put in a new fuse no tools are required. Owing to the porcelain 


Fio. 2.— EXTERIOR VIEW oF FUSE. 


and asbestos protection and the long fuse break of about 6 in., arcing 
is prevented, and on high-voltage circuits it is stated to be very 
satisfactory. The cone joints are very simple and are claimed by 
the makers to be superior to soldering methods, in addition to being 
made in one-tenth of the time. 

We are informed that several hundred of these fuses have been 
used by the Bridlington Corporation in converting street gas lamps 
to electric lighting, the fuse being screwed in in place of the 
existing arms, for which it is very suited. 

At present it is made only in one size, to take currents up to 15 
amperes at pressures up to 650 volts. 


Traction in the Simplon Tunnel.— According to L’ Eclairage 
Electrique, traction by steam locomotives fitted with smoke 
consuming apparatus is to be temporarily re-established in the 
Simplon Tunnel, owing to the fact that the locomotives lent 
by the Valtelina hailway have given rise to difficulties in 
working. Their excessive dimensions cause them to act as 
pistons, and thereby a great deal of energy is absorbed. 
Further, on account of the condensation, arising from the 
differences of temperature inside and outside the tunnel, the 
insulators deteriorate and several motors have been damaged. 
Modifications which have been introduced in the motor insu- 
lation will, it is hoped, satisfy these special operating conditions. 


XX 
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THE ECONOMY AND EFFICIENCY OF ELEC- 
TRICALLY-HEATED TOOLS. 


[CouMUNICATED.] 


The advent of electricity into all fields of mechanical application 
having raised our standards of economy and efficiency has accen- 
tuated the obvious and vital objections to the now slowly disap- 
pearing furnace method of heating tools. There is the serious 
item of fire risks incurred, vitiation of the atmosphere indoors, and 
the diffculty of keeping fires alive in the open air. It is almost 
impossible to maintain furnace heated soldering coppers at exactly 
the right temperature; removed from the furnace the tool cools 
quickly, necessitating frequently hurried and unsatisfactory work. 
The necessity of repeated changing of tools causes loss of time and 
consequently loss of economy and efficiency. 

The wasteful propensities of the fire furnaces and their erratic 
performances have led inventive minds to experiment with soldering 
о in which heat is ие by а gas flame within the tool. 

is arrangement requires the use of flexible gas tubing and the 
аа of air n at some expense in слава to the cost 
of gas. Of course, the saving in gas in this improved heating 
SE 1 кш d difference. The cost of 
operation is reduced and the quality of tho work and speed of the 
workmen are advanced. This is a ер in tho évolution beyond the 
furnace stage. But there are serious evils inherent in this system. 
One accidental, sometimes unavoidable, touch of the hot tip to the 
rubber tube will puncture it with disagreeable and dangerous 
results, in addition to the necessity of the immediate substitution 
of a new tube. Even without an accident rubbor tubes will leak 
к "à gas Ge cri КЕ te ie uo hn send out poisonous 

As a matter of fact, the -heat i i 
for small plants. The electrically. self heated da] ‘hes Ee pes 
ed the evils of the furnace-heated and gas self-heated tools, 
Mis ns m кш, it has brought into existence practically no 
vantages, 

There are being placed upon the market a number of practical 
electric soldering and branding tools and appliances, and a marked 
ише of success is being had with these high temperature devices, 
or which there is 5 rapidly increasing demand. Some of these 
m s have previously described. The electrically-heated tools 
me li el КЕ 

апо set only а few 
years. In all positions these electric soldering and branding tools 
am convenience in handling which can hardly be improved. For 
кр positions, and especially in close quarters in hot 

i е electric tool is immeasurably superior to any of the old- 
ero ылыы, and a workman becomes the more expert as a 
orla vi инин e, rrt о эчт eee 
feat ant regularity. e has no trouble from over- 
Eegen de cooling off of the tool at a critical moment, or 
the tool is ANN p А fiery blow-torch. He is always at his easo, 
speed and wit ү раи M =e pi position, and he can work with more 

BE ect. He сап, as а natural result, accom- 
шег ea ne б! Hs oe of two coppers under the 
and controlled, the flexibility ii Pu н! 18 поши 
tinuous heat | ions, the uniform and con- 
Urin in . m делу and reliable results, the actual 
work which may be 5 sue, and the increased quantity of 
adoption of я pended upon, must bring about the general 

Thomands af А у self-heated tools in preference to all others. 
phone comp er оар tools have been put into service by tele- 
adapted to aer | spake 100 type being selected because it is best 
manufactured. Th phone work, and because it was the first size 

190 quiekiy Pied possibility that the workman may move the 
fumishin g the tools e parts to be heated may be overcome by 

il be practic alle 5 hich temperatures that the operation 
kind of light wol d stantaneous. It is clear that with almost every 
adaptation of the (Ош ; telephone manufacturing plants the 
to the highest шеле oi 0 ME п е a get up 
toldering. i exceeding the possibility of perfect 
tures les шы Pee properly selected sizes and tempera- 

D the . Join 8.” 
these W Electric Co. 's factory, at Chicago, about 800 of 
trical repair cho are employed with satisfactory results. Elec- 
о do glass 5 again, have important uses for these tools, as 
th E 5 In the manufacture of fine art glass shades 

akers of tin 7 шеше the excellence of this delicate work. 
these electrica] nterns and similar goods have stated the value of 
larly suit J heated tools in their trade, for which they are 
automatically 0g, here ів a tool, the Chicago Capper,” which 
li , Caly solders the to i i | 
pied а want in machi ps on to tin cans. This tool has sup- 
"i КЕ 9 gee and branding. In this 12 solder- 

i with a special type of Vulcan electric 

lua cd hn ' ¿0 machine solders 12 cans simultaneously, and 
it 
Will be de of about 6,000 ali j 
be the means forest сапа per hour. It is claimed that it 
9! greatly reducing insurance rates, which aro a 


heavy burden to canners, as a great deal of gasoliné is used where 
gas is not available. 

„The same range of tools is also being widely adopted for all 
kinds of branding, inasmuch as they may be easily fitted with the 
necessary special tips. They are now used in branding meats, such 
as ham, bacon, &c., in packing houses, and the tool provides the 
cleanest and most sanitary branding device extant, as nothing but 
heat is given off from the tool to the meat, and Government require- 
ments are in every respect fully complied with. 

Other users of these tools in considerable quantities are tool makers 
(for handle-branding), printers (for reducing down blanket “ bolsters” 
on cylinder machines), booksellers (for branding books), furniture 
makers, brewers, shippers, packing case makers, leather workers, 
and a host of other trades where manufactured articles are either 
soldered or branded. 

We have said enough to show that, as a mere matter of natural 
progress, the next decade will show electrically-heated tcols and 
utensils in general use, to the exclusion of all others, wherever elec- 
tricity is available ; and those who spend large sums of money now 
on gas or gasoline equipments will undoubtedly re-equip with elec- 
trical outfits. Vulcan tools can be kept on full current supply 
without fear of burning out, even if kept heated when not in use, and 
it is pointed out that they need no cumbersome or expensive auto- 
matic switches for regulating the current. Tho following table, 
prepared by the makers of these tools, giving the watts required 
for each size of soldering tool, conveys a general idea of the cost of 
operation :— 

Copper No. 620, equal to ordinary 1 lb. tool, 55 watts. 


Copper No. 100, ditto ljlb. „ 70 „„ 
Copper No. 500, dit to 2 lb. „ 120 „ 
Copper No. 200, ditto 5 lb. „ 150 „, 
Copper No. 300, ditto 4 Ib. „ 250 „ 
Copper No. 400, ditto 6 lb. „ 350 „ 


LEGAL INTELLIGENCE. 


qo | 
Agincourt Steamship Co. (Ltd.) v. Eastern Extension, Austia. 


lasia & China Telegraph Co. (Ltd.) and others. 


In the Court of Appeal (Lords Justices Buckley and Keunody) on 
Saturday the defendant company appealed from an order of Mr. Justice 
Bray in Chambers. The case was reported in our issues for April 26 
and May 3 last. 

Mr. BAILHACHE, for appellants, said the order appealed from was 
one ordering that appellants should pay plaintiffs the costs payable, or 
to become payable, by plaintiffs to the Great Northern Telegraph Co. 
(as co-defendants), and ordinary payment of the costsof the application. 

Lord Justice BucKLEY, in delivering judgment, said that plaintiffs 
sued on joint contract and also asserted that there was a joint cause of 
action. In both respects they failed, but they succeeded in maintain- 
ing a separate contract and had obtained judgment against the Eastern 
Extension Co., which had been ordered to pay the costs of the Great 
Northern Co. In denying that the liability was in them the Eastern 
Extension Co. had asserted that it was in somebody else and might 
have been in the Great Northern Co. Not knowing the exact state of 
the bottom of the river, did the plaintitls act гооо in joining the 
two companies as defendants? The learned judge had held they did 
act reasonably, and his order with regard to costs was not appealable ; 
and, if it were, that Court would not review it, for it seemed to him 
the order was right. 

Lord Justice KENNEDY concurred. 

The appeal was accordingly dismissed. 


Fryer v. Hammersmith Board of Guardians. 


On Wednesday, before Mr. Justice Lawrance and a special jury, Mr. 
W. J. Fryer (trading as J. W. Fryer & Co.) sought to recover 
£606. 18s. 4d. for work done and materials provided in pursnance of a 
ecntract dated July 15, 1905. Defendants pleaded the amount claimed 
was in excess of what plaintiff was entitled to under the contract. 

Mr. Bankes, К.С. (for plaintiff) explained that under the contract 
plaintiff agreed to install the electric light at the new workhouse 
and infirmary erected by defendants. In the contract was a pro- 
visional sum of £400 for extras and special fittings, but at that 
time no one knew what the cost of the extras and special fittings 
would be, аз they were to be selected by the Guardians. A 
number ‘of samples and drawings were submitted for the паре 
tion, and these ватрієз were put up to show how they would lou à 
On each sample the price was marked. Аса meeting on Sept. 19 сег- 
tain fittings were selected, and the work of erecting was р 1055 
ceeded with. It was found that the total cost came to 168 ‚Оп 
May 7a certificate for £700 was given to cover the eost ot % 
but there was a disputed item, and plaintiff agreed oe б 5 
amount was not paid, as an inquiry was instituted Dy some иц a 
ratepayers, who criticised 5 о a 

‘tion with the building. The original contract was Tor T, 0007 
МЕ was brought ар бо £6,570, of which sum the MAL 
had paid £5,900. ‘The nd "e e н E 5 

і Government, Board, and they refused the diele | 
Een ad chon money until they had settled with Mr. Fryer. 
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Mr. W. J. Fryer said the fittings were selected by the Building 
He denied that he gave an under- 
taking that the provisional sum of £400 should not be exceeded. The 
the instructions of the! engineer to the 


committee from the priced samples. 


fittings were put in upon 
Guardians. 


In reply to His Lordship, Mr. BANKES said the work had been done 
and approved, but the L.G.B. refused sanction to any further borrow- 


ing to pay for it. 
Ir E 


ruis Нил, (for defendants) said though the engineer gave & 


certificate, it was on a conditional understanding. 


Mr. Нил, said the sanction of the L.G.B. had been obtained for the 


contract, but the price was only £5,641. 


Mr. J. Exricut (of J. & J. S. Enright), consulting engineer to the 


Guardians, also gave evidence. 
Mr. Нил, submitted that, in the circumstances, defendants ought 
not to be called upon to pay the amount claimed. 


The Jery intimated that they did not desire to hear Mr. Bankes’ 
reply, and found that Mr. Fryer did not represent that the extras 
would not exceed £400, and they also found that he signed the con- 


tract on the faith of a letter that the sanction of the L.G.B. had been 
obtained. A verdict was returned for plaintiff for the amount claimed. 
Judgment accordingly, with costs. 


Seward and Another v. Metropolitan Electric Tramways (Ltd.) 


Last weck Mr. Justice Warrington heard this case in which plaintiffs 
claimed an injunction to restrain defendants from erecting or permit- 
ting to remain erected certain standards on the roadway and footpath 
at Woodberry-grove, Finchley, and from trespassing upon plaintiffs 
premises, and for an order to remove the standards in question. 

Plaintiffs are trustees of the second Birkbeck Permanent Benefit 
Building Society and owners of Woodberry-grove. Iu November, 1904, 
plaintiffs granted to defendants the right to lay down cortain tram lines 
along Woodberry-grove, but defendants had, it was alleged, without 
permission of plaintiffs, erected standards and overhead wires for 
their tramways, and refused to remove them. Plaintiffs alleged that 
unless they were removed their property would be depreciated. 

Defendants pleaded that they were entitled to erect standards, as 
‘tram lines and all accessories included standards and overhead 
wires. Defendants also said that they would never have executed the 
indenture if they had not believed that the agreement included the 
standards. 

His Lorpsm held that defendants were entitled to put up the 
standards and equip the tramway. He also held that Woodberry- 

rove was & private road owned by plaintiffs, and that the defen- 
ants had been guilty of trespass. The trespass was, however, small, 
and he gave plaintiffs 20s. damages. He gave no costs on this 
part of the case, but gave defendants costs on the part of the case 
in which they had succeeded. 


Committee of Visitors for Winwick Asylum v. Hart 
Accumulator Co. 


Mr. Pollock gave judgment in this case on Monday. (The facts 
were given in our last issue.) He found that £200, which defendants 
had paid into court, was sufficient to mect plaintiffs’ claim, and he 
gave judgment for defendants, with costs after date of payment into 
court. Plaintiffs would, however, have the costs up to that time. 


Ceramic Co. v. Leo Sunderland & Co. 


At Westminster County Court on Friday Judge Woodfall heard an 
action for the recovery of £12, cost of special tools required for making 
electrical fittings ordered by defendants from plaintiffs. Defendants 
admitted the claim, but counterclaimed for possession of the tools. 

For defendants it was stated that plaintiffs said the tools were 
Же ыза for making caps and porcelain interiors of fittings ordered 
and the price charged for the goods should be reduced by the amount 
charged for the tools, or the tools should be given to defendants when 
they paid for them. ен of the tools had now been paid into 
Court and defendants asked for their delivery. 

Plaintiffs asserted that it was the custom, when givin orders for 
special caps, to ask for special tools. The cost of such tools were 
added to the amount charged for the goods, and when the customer 
had given sufficient orders the cost of the tools was deducted. The 
making of these tools was a secret trade, and if they were parted with 
it would be revealing a trade secret. The tools belonged to the 
customer, but the manufacturer of the goods for which they were 
necessary did not part with them. The customer had to pay for them 
and when he had given sufficient orders he was recouped. 

The Jenee said it was quite clear what the bargain was between the 
parties. He appreciated plaintiffs’ position—that they could not let 
the tools out of their possession, because if they did they would part 
with a trade secret. lt was clear defendants contemplated they would 
never obtain possession of the tools, but, on the other hand, it was per- 
fectly clear defendants gave their order on the agreement that 
although they would never have the tools they would eventually have 
what they cost to make. Defendants had to рау the value of the tools 
чи they gave further orders. Не could not say that defendants 
could have delayed payment of the £12. The money for the tools 
accrued due and payable at the same moment the money was due for 


the good а 1 
10 Б с 83 He, therefore, dismissed the counterclaim, 
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Tanner v. Underground Electric Railways Co. of London. 


Last week at Wandsworth County Court, J udge Russell was asked 
to review а compensation award (12s. 4d. a week) made on July 6, 1906. 

Prior to the award an agreement had been filed under the Work- 
men's Compensation Act, whereby ap was paid 18s. 2d. a week, 
and it was now sought to increase to the full amount the award, which 
had been reduced, as the man had been taken back into the service of 
the company. Applicant was mate to an electrical fitter, and met with 
an accident on Jan. 16, 1906, while he was eugaged in fixing cables to 
a roof at Lot’s-road, Chelsea, Applicant slipped, and clutched hold of 
some live wires. He was severely injured, but after a while he was 
taken back into the service of the company, and the compensation 
reduced to 128. 4d. In January his wages were increased to 28s. for 
doing other and lighter work. On March 16 ee was made to 
reduce the compensation to 8s. 4d. a week on the ground that he was 
earning 23s. Immediately afterwards he was discharged, and appli- 
cant asserted that the company gave as a reason that he КЕГЕ 
insisted upon full compensation. After dismissal he was paid 12s. 4d. 
a week, and he gave a receipt without prejudice. For the company it 
was contended that applicant could work, but his honour referred the 
case to a medical referee. 


Cox v. Ilford Council. 

At Ilford County Court last week plaintiff sued the Council for 
£1. 6s. 3d., holiday money alleged to be due to him. 

It was stated that in June, 1904, when plaintiff was employed as a 
motorman, the Council sanctioned & bonus of 10s. per quarter on 
certain conditions, and all who received those bonuses throughout the 
year were entitled to five da 8 holiday, with pay. Plaintiff was 
employed by the Council until pril 1 last. He gave 12 days’ notice 
to leave, and upon leaving was paid four bonuses and his salary. As 
he left without any complaint, he contended that the bonuses entitled 
him to five days’ holiday with pay. 

The ELECTRICAL ENGINEER (Mr. А. H. Shaw) said that each bonus 
year began on July 1, and plaintif was not entitled to his third bonus 
until the day he left. Therefore, he was not entitled to the holiday: 

His Нохоск said plaintiff might have demanded his holiday while 
his notice was running, but it was impossible for a man to have a 
holiday after his employment had ceased. 

Judgment for the Council. 


Townsend v. Swidon Corporation.—This case came before the 
Court of Appeal on Monday, when an application was made by defen- 
dants for a new trial of an action tried before Mr. Justice Walton and 
a special jury at Bristol, when the jury awarded plaintiff £8,000 
damages. The case was settled on terms agreed upon, in which it was 
understood that the damages had been reduced to £7,200, plaintiff to 
havo both the costs of the trial at Bristol and the appeal. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


An electrical firm requires two gentlemen of good standing as 
travellers. Salaries £300 per annum and liberal commission. Pre- 
ference to those having practical knowledge of electrical installa- 
tions. See an advertisement. 


The Governors of the Glasgow and West of Scotland Technical 
College, Glasgow, invite applications for the post of lecturer in the 
electrical engineering department. Salary £150-£250 per annum. 
Applications to Prof. Magnus McLean, by Nov. 12. See an adver- 
tisement. 

Applications are invited for the appointment to the Chair of Elec · 
trical Technology at the Indian Institute of Science, Bangalore, 
India. Commencing salary £1,000 per annum with residence. 
Applications to the Director of the Institute, c/o the Secretary of 
the Royal Society, Burlington House, London, W. 


Eccles Electricity Supply committee require an assistant eloc- 
trical engineer. Salary £120 per annum. Applications to Town 
Clerk by 10 a.m. Nov. 11. 

A junior electrician, with practical electrical experience, is required 
to assist generally in work of electrical department and testing. 
Applications to Messrs. Harland & Wolff (Ltd.), Belfast. See an 
advertisement. 


Armature winders, used to large alternator work, are wanted at 
once at the Westinghouse Works, Trafford Park, Manchester. See 
an advertisement. 


Manchester Electricity committee require а shift engineer. Salary 
£150, rising to £175. Applications by Nov. 5. 

The Burma Railways Co. require an assistant locomotive and 
carriage superintendent, preferably with some knowledge of elec- 
trical work. Salary R.350, plus exchange compensation and usual 
allowances. Applications to Mr. W. Home, 199, Gresham House, 
London, E.C., by Nov. 12. 


Engincer Rear-Admiral Henry J. Oram, C.B., has been appointed 
Engineer-in-Chief of the Fleet, with the rank of Engineer Vice- 
Admiral, їп succession to Sir John Durston, retired. 
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EDUCATIONAL NOTICES. 


City and Guilds Technical College.—A course of six tpecial 
lectures on the subject of“ The Permanent Magnet ” will be given 
by Prof. S P. Thompson, F. R. S., on Wednesday evenings at 8 p. m., 
commencing Nov. 13. Fee for the course, 6s. Apprentices under 
д) years of age half usual fees. Syllabus of lectures and programme 
of the College may be obtained at the College, Leonard-street, City- 
road, F.C., or at the head office of the City and Guilds Technical 
Institute, Gresham College, Basinghall.street, Е.С. 


Heriot Watt College, Bdinburgh.—We have received а copy 
of the report of Principal Laurie on the work of the College during 
the session 1906-7. 

The number of students in the evening classes was 3,606, a slight 
increase compared with the previous year. The number of studente 
in the day caller (190) ulso оке! a slight increase. In connection 
with the arrangement with the University for the joint teaching of 
engineering, 22 students attended Prof. Beare’s course on ** Strength of 
Materials," and 22 university students attended the Prime Movers and 
Electrical Engineering classes at the Heriot Watt College. With a view 
toimproving theCollege studentsentering theday college, thegovernors 
have decided that all students wishing to come to the day college must 
either pass the entrance examination or show that they are ot erwise 
qualified before admission. A preliminary course of instruction in 
mathematics, mechanics, physics, machine and geometrical drawing 
will be provided during the summer months for students who are not 
fitted to enter the ordinary classes of the day college. Prof. Unwin 
inspected the engineering class during the winter on behalf cf the 
„ Department, and his report is of a vatisfactory 
character. 


as by the medical staff at the hospital. From a police and public 
point of view the saving of 114 minutes for each case was of the 
utmost importance. The value of the service was appreciated by 
those outside the metropolis, and Dr. Ludlam, superintendent of 
the New York Hospital Ambulance Service—probably the greatest 
authority in the world on ambulances—had written concerning it in 
a highly appreciative manner. 


Crewe.—An inquiry was held last week into the application of 
the Council for sanction to borrow £3,000 for extensions of the elec- 
tricity undertaking. There was no opposition. 


Derby.—A dispute has arisen between the Council and the con- 
tractors for the Ashbourn and Uttoxeter-roads tramway routes 
(Messrs. R. W. Blackwell & Co.) аз to alleged delay in completing 
the work, and at the last meeting of the Council it was resolved 
“ that the full amount of the damages payable by Messrs. Blackwell 
& Co. under their contract be enforced up to the date of completion." 


Dover.—Application has been made for sanction to borrow £1,000 
for free wiring. 


Dundee.—The Council intend to apply for a provisional order to 
extend the electricity supply area. 

Some time ago the Corporation let a contract to the Brush Co. 
for the supply of six tramcars, but the Coachmakers’ Union alleged 
that the company were not paying the standard rate of wages. The 
Tramway committee investigated the matter and now report that 
they do not think it necessary to interfere with tho contract. 


Eastbourne.— The electric lighting mains are to be extended to 
Hampden Park at а cost of £500. 


Electric Crane.—A crane to lift 150 tons, and which, it is stated, 
will be the largest in the world, is about to be erected at Harland & 
Wolff's works at Belfast. The pontoon on which the crane is to be 
erected, and which has been moored at the Victoria Wharf, is 150 ft. 
long by 85 ft. wide. 


Electricity in Rolling Mills.—Messrs. Dorman, Long & Co. 
have decided to instal a new reversing plate rolling mill at their 
Cleveland wire works, Middlesbrough. ‘The mill is to be operated 
electrically, and the electrical equipment, which, is being supplied 
by the Electrical Co., is on the Ilgner-A.E.G. system. The mill 
will be driven by a d.c. motor which derives its current from а 
8,000 kw. d.c. generator. The Cleveland & Durham Electric 
Power (Ltd.) are to supply current, and the company will establish 
a sub-station in Messrs. Dorman, Long & Co.’s works. 


Erith.—The tramways manager (Mr. A. Coveney) has been 
authorised to run the demi cars, at present worked on the Northend 
route only, on the main line as soon as the consent of the police is 
obtained. 


Exhibition.—The British Consul-General at Marseilles (Mr. M. 
C. Gurney) reports that an electrical exhibition will be held at Mar- 
seilles from April 19 to Oct. 31 next. Mr. Gurney does not consider 
the exhibition will have other than local importance, but he suggests 
that British manufacturers, and especially makers of electric mining 
appliances who desire an opening for trade in the industrial region 
of the South of France, should consider the advisability of exhibit- 
ing. A pamphlet showing the scope of the exhibition may be ob- 
tained at the Board of Trade, 72, Basinghall-street, London, E.C. 


Fleetwood.—The Fleetwood & District Electric Light & Power 
Synd. has refused the offer of the Council to give £12,000 for the 
undertaking of the company. The directors wish to refer the ques- 
tion of the purchase price to arbitration. At present there are 225 
customers, representing about 15,000 8 c.p. lamps connected. 

Greenock.—The Corporation’s new electricity works in Delling- 
burn. street were opened on Wednesday. A refuse destructor ad- 
joining the new works is in course of construction, and it is intended 
to utilise steam raised by the destructor in the generation of elec- 
trical energy. The erection of the new works was necessary to meet 
the growing demand for current. 


Hammersmith (London).—To supply a new block of buildings on 


Accrington—The Burnley-road section of the Corporation’s 
electric tramways was opened for traffic on Saturday. 

Church Council have agreed to the proposal of Accrington Council 
to apply for a provisional order for the district. Church Council are 


also negotiating with Accrington for erecting arc lamps at the Church 
tramway terminus, 


Antwerp.—A serious fire occurred at Antwerp on Monday which 
completely destroyed the central telephone exchange ip that city. 
The damage is stated to amount to about £200,000. The fire occurred 
through an operator carelessly lighting a fire in a condemned stove. 


e telephone system of the city is owned and operated by the 
overnment. 


Bia po Lighting.—At the meeting of the Metropolitan Asylums 
= on Saturday a recommendation was made by the Hospital 
Wan to light the South-Western Hospital by electricity. 
доо е раш. at the hospital were defective and required imme- 
гет "рат ог replacement. | The medical superintendent (Dr. Caiger 
Me LA Li. the substitution of electric light for gas, as it woul 
ain а tter illumination of the wards, most of which were not as 
à vods as they should be, and it would at the same time provide 
mei „рану for во arranging the disposition of the light- 
We more convenient for the examination and mare 
dodet а ie the patients. The substitution of electricity woul 
réduction o Е in the annual expenditure on lighting and a material 
e е е annual outlay for painting and cleaning ; it would 
m hod ii dris and in conformity with modern views as to tho 
inae. ЕЕ most suitable for an institution devoted to the 
vitl ign sick, and it would be more convenient and attended 
1 a smaller risk of fire. 


The engineer-in-chief \ 

(Mr. Hatch) confirmed the foregoing argu- 
men going argu 
Becta vine ted, moreover, that to remodel the lighting of the 
institution ohne would cost a considerable sum. At every other 
in lighting ex ere electric light had recently een installed an economy 
the Western Denditure had resulted, varying from £40 per annum at 
London Electric 01 to £625 at the Eastern Hospital. "The South 
hospital at 2d c Supply Corpn. had offered to supply electricity to the 
vided electricit nae for lighting and 14. per unit for power, pro- 
institution and h adopted as an illuminant throughout the entire 
managers wo 135 ° supply derived wholly from the company. The 
aseepting kn oe it financially as well as in other respects by 
lighting installati дар, 8 н вее cost of the electric 


е i d 
cominittee’s recommendation was adopted. 


i 


Blackpo icali the north side of Shepherd’s Bush Green, a new sub-station is to be 
£5,000 for ol Application has been made for a further loan of | equipped. 
Baral á 5 extensions, An application has been received from the West Tondon вор 
ПӨШ.—Тһе demand for electrical ichti for the supply of electricity for the working of two lifts, and a static 
power is increasing in a most satisfactory mentee, and 55 570 A transformer is to be fixed in the hospital. 


Dick, Kerr- 

portant отео generating set has been installed. Many im- 
the Mancheate 88, including the new Wedgwood Art School and 
lighting. An ае Liverpool District Bank, have adopted electric 
pump at the T сес motor has been put in to operate the pressure 


at a number of unstall markets, and electric driving is being adopted 


Hanley.—The borough electrical engineer (Mr. C. II. Yeaman) 
calls сино to a note in the Daily Mail" (London) of Saturday 
last which referred to an interruption of the electricity supply in 
Hanley on the preceding Saturday, and was headed Town in 
Darkness." Mr. Yeaman 83y8 the note was incorrect and very mis- 


alto works, including Messrs. Billington & Newton, Wm. | leading. The town could not have | 
City (Ltd.), Doulton & Co. and Alfred Meakin (Ltd.). n Де ав the electricity works only supply 1,000 5 while 
of London Electric Ambulance Service.—At a recent there are 12,000 premises in the borough, and the load at the time 


was only 392kw., whereas the usual load is 1,000 kw. The inter- 


i 2,000 volt 
ion was due to the breakdown of the insulation of a 2,0 
dorm noon, due to mechanical damage to the troughing and 


sheathing during 


meetin 

18 of the А of Common Council, the chairman of the Police 
vice had been ir A. Newton) said that the electric ambulance 
"ещ had bee eminently satisfactory. The value of the new 
n warmly acknowledged by many sufferers, as well 
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The pressure was low for only three minutes, and everything was 
normal by 12:5, except one small area (Piccadilly, Miles Bank and 
Lamb street), and the whole supply was resumed at 3:30. 


Horsham.—The Council have applied for sanction to a loan of 
£1,500 for electricity supply. 

India.—The Great Indian Peninsula Railway Co.'s workshops at 
Parel are to be supplied with electric lighting and power plant at 
an estimated cost of R.1,13,000. 

A committee has been appointed to consider the desirability of 
amending the Indian Electricity Act of 1893. Indian Engineer- 
ing” believes that one of the principal recommendations by the 
committee will be that all licences for electricity undertakings 
should be granted by the Central Government, thus ensuring uni- 
formity of practice throughout India. 

Poona (India) Municipality have accepted the offer of Killick, 
Nixon & Co. for supplying electricity for lighting and power in part 
of the town. 

The Mataraja of Gwalior has granted to the Ajmere Import & 
Export Co. a concession for the construction of electric tramways 
and for the supply of eloctricity for lighting and power in the 
municipalities of Lashkar, Morar and Old Gwalior. 

Islington (London).—In proposing the adoption of tho Elec- 
tricity committee’s report last week the chairman (Mc. Vorley) said 
the report was interesting because it showed the largest increase 
the electricity undertaking had yet reached. During the vacation 
the number of additional customers connected was 58, representing 
4,554 8 с.р. lamps. The disconnections had been 852 8 c.p. lamps, 
leaving a net increase of 3,702 8 c.p. lamps in two months. At the 
end of March next he believed the undertaking would show an 
increase of over 1,000,000 units. | 


Italy.—The British Embassy at Rome has forwarded a copy of an 
abstract cf notices respecting electrical enterprises authorised in 
Italy in 1906, issued by the Italian Ministry of Agriculture, In- 
dustry and Commerce. It appears that 239 additional plants were 
authorised during the year, of which 114 were extensions of instal- 
lations already DEED and 125 new ones with generating stations 
of their own. Of the latter 78 employ hydraulic motor power and 
52 gas or steam motor power. 

_ The more important plante were: In Northern Italy, that of the 
Società Lombarda, Milan, for the generation and distribution of about 
15,000 kw. in the provinces of Sondrio, Como and Milan; and that of 
the Società delle forze motrici dell’ Anza for generation and distribution 
of about 7,200 kw. in the Province of Novara. In Central Italy that of 
the Società mineraria ed elettrica del Valdarno for the generation and 
distribution of about 400 kw. in the provinces of Arezzo, Firenze and 
Sicira ; that of the Società della Valnerina, for the working of a culcium 
carbide factory in the neighbourhood of Narni ; and that of the Società 
per imprese elettriche di Roma for the generation and distribution of 
about 6,000 kw. in the suburban zone north of Rome. In Southern 
Italy thut of the firm of Zecca, Cauli & Co. for the generation and dis- 
tribution of about 700 kw. in the province of Chieti. 

The following plants are of importance in respect of the power 
transmitted and the length of transmission lines: From Pont Caan- 
vese to Rivarolo by the Società Manifattura de Rivarolo and San 
Giorgio Canavese; from Bard to Carema by the Industrial Electro- 
chemical Society of Pont Saint Martin: that of the Swiss Federal 
Railways for their electric systom between Iselle and Briga ; those of 
the Società Conti, 
the Brescian Electric Society, from Brescia to Cremona. These аге 
in addition to the plants of the Società Bergamasca in the province 
of Bergamo; of the Società Officine Elettriche Genovesi, nlong the 
Riviera di Levante; that of the Società della Cellina, in the pro- 
vinces of Venice and Padova, and of the Società Marchigiana for 
industrial purposes in the province of Ancoza. 


Lecture.—Mr. A. Lester Taylor delivered a lecture on “ Electri- 
cal Installations—Rules and Inspections" at a meeting of the 


Insurance Society of Edinburgh last week, A hearty vote of thanks 
was accorded to the lecturer. 


Leeds.— The March Institute is now lighted electrically 


London County Council—At the meeting on Tuesday, the 
chairman of the Highways committee info: med the Council that a 
letier hed {been received from the Board of Trade to ће effect 
that the details of the studs proposed to be used on the Aldgate 
to Bow tramways we:e not sufficiently clear, and did not show 
the most recent improvements. It was also suggested that con- 
sideration should be given to the views put forward by the Poplar 
and Stepney Councils. Considerable disappointment was felt at 
tho reply of the Board of Trade 

A on discussion took place rela'ive to the accounts for the year 

ended March 31 of the tramways department. (These accounts 
are fully abstracted on p. 98.) 
" Mr. A. F. Вохтох, chairman of the Finance committee, said he be- 
ieved that in a short time they would see the undertaking in a more 
prosperous condition. The wildast possible statements had been made 
18 the enormous pronta that had been and that wore going to be made 
үн tramways, Qut, as far as he could see, there was no ground 
Whatever for thinking that those profits could be realised in the life- 
time of any of the present members of the Council. 


from Vigovaro to Pavia and to Novara; that of 
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Sir J. W. Benn claimed that the trams had paid the ratepayers 
well, and that when the whole system was electritied the profits would 
be much larger. 

Capt. Swinton maintained that the Highways committee had not 
charged the proper sum for street m n to the tramways. 
Had that been done the accounts would have presented a very different 
appearance. 

Sir MELVILLE Bracucrort said that the question of renewals reserve 
had not been given sufficient attention. 

Mr. WHITAKER THOMPSON said at presont only }4. per car-mile was 
put aside for renewals and reserve. He quite realised that that was 
insufticient, and that experts put 1d. per car-mile as the proper figure, 
but at present the receipts would not allow of it. 

Мг. К. A. RoBiNsox said that the policy of the party in power was to 
develop the tramways on business lines. 

Mr. McKixxon Woop emphasised the need for more rapid progress 
in the work of electrification, and said that at present they had 54 miles 
of horse cars which were run at a loss which would show a profit as 
soon as they had been reconstructed. 

The report was adopted. 

Tramway Extension.—The Council adjourned the consideration of an 
estimate of £69,370 to be expended in connection with the reconstruc- 
tion of the overhead system of tramways from Hammersmith to 
Harlesden. 

Alleged Infringement of Patent.—It was reported that in June last, 
under a specification for the supply of trucks for the 500 new tramcars 
which the Council had decided to obtain, certain qucstions had arisen 
as to the infringement of ulleged patent rights of a Mr. Peckham. The 
Tramways committee were advised that, as Mr. Peckham’s specitica- 
tions now stand, neither of the patents was valid, as some of the claims 
appear to have been anticipated in earlier patents. They were now 
informed, however, that an application has been lodged on behalf of 
Mr. Peckham for an amendment of his patent (23,907 of 1837), and 
they proposed to oppose the application on the ground that the pro- 
posed amendments were such as should not be allowed, and that the 
Council had purchased and was using trucks which were alleged to 
infringe the patent. Approved. 


Mexico —Senor Raoul Bigot has presented to the Government a 
proposal to establish a new industry of copper foundry by electro- 
metallurgy in the State of Michoacán. 


Newport (Моп). — The Electricity committee have decided not to 
proceed with the proposal to apply for Parliamentary powers for the 
extension of the tramways along Corporation-road to the Trans - 
porter Bridge and the doubling and trebling of the lines at other 
places. 


Personal.— We are 6141 to learn that Mr. Leonard W. Holmes, 
the London partner of Messrs. J. H. Holmes & Co., has now re:urned 
to business after a severe illness, to which we referred in March last. 
Mr. Holmes desires to thank his many friends for their kind en- 
quiries regarding his progress during illness and convalescence. 

Mr. Н. Gobie has been eppointed resident engineer at Brownlow- 
hill Workhouse by the Liverpool Select Vestry. 


Presentation.—Mr. E Shaw, on his resignation of the post of 
assistant mains engineer of the Yorkshire Electrio Power Co., has 
been presented by the staff with а drossing case and a silver cigarette 
case. 


Salford.—Sanction to а loan of £3,000 for extending the mains to 
Prestwich has been applied for. 


Southwark (London. — The Electric Light committee report that 
the “ free wiring policy has met with greater success than was an- 
ticipated, and the £500 allocated to it has proved inadequate. 

168 applications for free wiring have been approved, and already 
£161. 15s. has been expended in wiring 49 consumers’ premises. The 
committee think it will soon be necessary to spend another £500 on the 
department. 

‘he electrical engineer (Mr. D. M. Kinghorn) has reported that it 
will be necessary to provide additional generating plant at an esti- 
me. ted cost of £14,500, The Borough Treasurer has also presented a re- 
юге on the financial position of the undertaking, showing that at 

arch 31 the capital expenditure in excess of the amount bor- 
rowed was £3,821. 6s. 5d., and that this sum would soon be increased 
vo £5,000. The committee recommended that, in view of the heavy 
interest and repayment charges on the suggest2d fresh loan, no further 
extension of the undertaking be made at present. 


Stepney (London).—In an advertisement in another column it is 
announced that the Electricity Supply committee have decided to 
open a showroom for the exhibition of electric light fittings, motors, 
cooking and heating apparatus, &c. 


Stoke-on-Trent.—The Council have applied for sanction toa loan 
of £9,400 for giving a supply of electricity to Fenton. 


, Burbiton.—An inquiry was held here last week into the applica- 
tion of the Council for permission to borrow .£20,000 for extensions 
of the electricity undertaking. 

Mr. W. W. MackENziE, who appoared for the Council, said that a 
loan of £50,000 had already been authorised. The Council had entered 
into an agreement with Callender's Cable & Construction Co. to work 


—— — 
the undertaking and to pay interest and sinking fund. Technical de- 
uis were supplied by Mr. Stevenson (of Messrs. Talbot & Steven- 
en’, who submitted estimates of proposed new works amounting to 
£14,937, 15s. 2d. The balance would be required for future extensions. 
The actual capital expended was £52,602. 15s. 2d. There were 393 
hone services, the capital cost of which was £3,516. 15s. 2d. 


Vr. Т. Ретевзех also gave evidence, and the inquiry was adjourned 
until Nov. 15. 

Torquay. —It was reported at the last meeting of the Council that 
during the 9} years' existence of the electric lighting undertaking 
there had been а net profit of £2,606, and that the concern was in 
a very sound financial condition. 


апсат Brakes. —On Wednesday Halifax Tramways committee 
recommended the Town Council to ask the Board of Trade to 
nominate a mechanical engineer and an electrical engineer to in- 
quire into and report upon the structural form of the cars, types of 
inkes, and working of the same on the Halifax tramways system, 
wd what improvements (if any) are desirable for more effectually 
ensuring the safety of the travelling public. 

The recommendation was adopted by the Council. 


Village Lighting. Ross County Council have granted a loan of 
£186. Ia to the Mid-Ross District committee for providing elec- 
ticity for public lighting in the village of Evanton (N.B.), the loan 
tc be repaid in three years by voluntary subscriptions. | 


Walthamstow.—In future a charge of £3 per lamp is to be 
made by the Electricity committee to the public lighting account in 
repect of the current consumed by all new incandescent lamps 
erected, provided they are fitted with tantalum lamps of 46 c.p. 
they lamps are to be employed in the news room of the central 
Warrington.— Sanction has been received to в loan of £7,175 for 
ettensions of the electricity undertaking. 


Concert.—The P. & О. Batti Wallahs’ Society held their first 
smoking concert of the season at the Holborn Restaurant, London, 
on Friday last. An excellent programme was provided, and a very 
enjoyabie evening was spent. 


— ee 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


a m revenue of the electricity supply undertaking 
£100 0 a ended March 31, was £107,087. 83., including 
3 4s, Td. from sale of current, £2,027. 7s. 4d. for meter 
and £6,143, 3s. 5d. for hire of motors and are lamps, and for 

carbons, fittings, &c. 
„tention expenses wore £26,066. 3s. 7d., including £11,625, Bs 9d. 
ы Ж coke (this amount includes £902. 2s. 14. for steam pur- 
КРУ а destructor department); cost of distribution was 
biring der i wages, materials, &c., of the motor and arc lamp 
2200 1 came to £4,524. 158. 10d. (this item includes 
jen ш or depreciation of motors and £339. 13s. 114. for arc 
We fe ent expenses were £4,968. 28. 4d, rates and taxes 
brought the po ues and wages, &c., for public lamp maintenance 
£57,925, ]8s ad expenses to £49,111. 9s. 5d , and left gross profit 
contributions th After paying interest and providing for sinking fund 
аа кур, e is a profit of £4,451. 1з. 5d. һе total capital 
the vear, 16 1 178. 1d., an increase of £23,699. 9s. 6d. during 
private and LT units were generated, 2,785,425 supplied for 
ix in. 15. іог publie lighting, 2,729,098 for power and 8,987,941 
power and 2.122 зк maximum loads жеге 15,972 kur for lighting and 
equivalent ^g for traction. There were 2,259 consumers, with 
motors of an с. 350,803 ер. lamps connect2d, including 1,354 
bite} теа 259108216 rower of 6,489 B. u. P. (including 3,380 B. H. k. оп 
Plant in the Corporation’s stations amounts to 8,180 kw., 


and the three. 
lamps for publie lig ы kw. There aré 72 are and 14 incandescent 


Gray E 
e erer ы per ашы шыны ш 
i capital expendit £63,726. 133., 
n Increase of £8,387, 198, 8d doriae Шош. in : 


Rey | 
cle of ce mounted to £8,986. 7s. 3d., including £8,805. 16s, 2d. from. 


“uC OF c B 

£4,796, к, ри and public lighting. The expenses were 

tad debts the after providing £160. 58. 5d. for discounts and 

(£249, 7, 11 d) bie a balance of £4,029. 16s. 3d. to meet interest 
amount al n Instelments of money borrowed (£1,745. 17s. 74.), 
carried А 

Were sold р 1,087,650 units were generated, 286,876 units 
080 were supp]; PS LA 419,492 were sold by contract, and 

lamps, and the 105 ied to che public lamps. There are 262 public 

tal maximum supply demanded was 625 kw. 


Leeds. тр 
Ways was 251.05. profit for the past half. year on the electric tram. 
155 051, or £351 more than for the corresponding period 
€ total : | 
Was £85671, an mere were £176,698, against £169,818. Expenditure 
compared w ase of £4,686. 38,705,607 passengers were carried, 


| ith 
bine of 200 0055 d and the car- mileage was 3,871,241, an 
181. less, The aer ase receipts average: 10:8 ad. per саг- mile, or 


n 1996 (1-08d.) verage fare per passenger was exactly the same аз 


the erection of a tramcar shed at 


a low-pressure three-phase switchboard, ereote 
refuse destructor depot, Stanley-street. Tend 
of the committee, 3, Cork-hill, Dublin, by noon Nov. 4. 


traction mains. Forms oftender from Messrs. Miller & 
Brazennose-street, Manchester. 


Town Hall. Schedule, &e., from Mr. C. H. Trounce, Town 
East Stonehouse. 


phase generators and a stat“ 


ocated to reserve (£786. 13s. 3d.), leaving £244. 15s. 60. 
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TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Tenders are invited for supply of 80 alternating-current flame arc 


lamps for the City of Melbourne. Specifications, conditions and 
forms of tender from Messrs. Mellwraith, MeEacharn & Co. Pro- 
prietary (Ltd.), Billiter Square-buildings, London, E. C.; to whom 
tenders by noon of Friday, Nov. 15. See also an advertisement. 


Sydney (N.S.W.) Municipal Council invite tenders for supply and 


delivery into their stores in Sydney of (a) integrating а.с. energy 
meters and (b) integrating d.c. energy meters or ampere-hour meters. 
Specifications, &c., from Messrs. Preece & Cardew, 8, Queen Anne's- 
gate, Westminster, S. W., to whom tenders not later than noon 
Nov. 13. See also an advertisement. | 


The Electric Lighting committee of tho Metropolitan borough of 


Stepney invite tenders for the carrying out of the following work in 
connection with the Council’s projected new generating station at 
Blyth’s Wharf, Limehouse, and the sub-station at Osborn-street, 
Whitechapel: (а) complete equipment of the steam-raising por- 
tion of the station plant, including condensing water pipes, river 
wells and coal-handling plant; (b) complete equipment of the 
electrical generating portion of the station plant, including turbo- 
generator, high and low-tension switch gear and converting 
machinery. The contract will also include the removal of a por- 
tion of the plant already erected at Oaborn-street and its re-erection 
at Blyth's Wharf. Copies of general conditions, specifications, &c., 
from the borough electrical engineer and manager (Mr. Wm. C. P. 
Tapper) Tenders, addressed to Chairman of the Electric Light- 
ing committee, 27, Osborn-street, Whitechapel, by Nov. 11. 


London County Council want tenders by 11 am. Nov. 11 for 12 


months’ supply of electric fittings, cables, tramcar fittings, engi- 
neers’ goods, &c. Forms of tender from the Clerk, Spring-gardens, 


S.W 


' London County Council require tenders by 11 a.m. Nov. 5 for the 


electric lighting of Lawn-lane school, Kennington. Tender forms 
from the chief engineer, County Hall, Spring-gardens, S.W. 


London County Councilalso күш tenders by 2 Nov. 12 for 
ara-street, Hackney. 


The directors of the Caledonian Railway Co invite tenders for 


supply of stores for 12 months from January, 1908, including electric 
lighting material and fittings, telegraph appliances, telephones, &c.; 
indiarubber, asbestos and gutta-percha goods, balata belting and 
p copper, galvanised wire, wire ropes, hardware, rivets, 


olts апа nuts, screws, nails, locks, oils and grease, timepieces, 


tools, &. Tenders to the secretary (Mr. J. Blackburn, 392, 
Buchanan-street, Glasgow, not later than Monday, Nov. 4. 


Dublin United Tramways Co. (Lt1.) invite tenders for supply of 


general stores, including car fittings, electrical supplies, iron and 


steel castings, oils, paints, ironmongety, / 
ending Dec. 81, 1908. Tenders to the Chairman, 9, Uppor Sackville- 


street, Dublin, by Nov. 11. 


timber, &2., for the year 


n invite tenders for 
d complete at the 
ers to the chairman 


The Cleansing committee of Dublin Corporatio 


Stretford Council want tenders by noon Nov. 4 for lighting ei 
ilson, 19, 


Edinburgh Corporation want tenders by Nov. 11 for well sinking 


at McDonald-road electricity station. Particulars from the Engineer, 
Dewar-place, Edinburgh 


ring, йс, of 


East Stonehouse Council want tenders for the wi 2 
ali, 


Tenders will be received at the Helsingborg (Finland) municipal 
electric works until Nov. 12 for supply and erection of two three- 
ionary alr compressor. Conditions (in 
Swedish’ can be seen at the Board of Trade, 72, Basinghall-street, 
London, E.C 

TENDERS RECEIVED AND ACCEPTED. 


St. Anne’s-on-the-Sea Council have accepted the tender of Callen- 


itted by 
der’s Co. for the su ly of cable. Tenders were also submitted b; 
Geipel & Lange, WT. Garnett's Cable Co., British Insulated & 
IIelsby Cables, W. T. Glover & Co., Siemens Bros. & Co., We m 
Cable & Construction Co., W. T. Henley's Co., Johnson & Їйїр, 


and the Western Electrie Co. — — 
on County Council have extended the con rac th 
Жешке бип, во аз to include the supply of the additional 
materials and works required for the construction of the ш 
from Hammersmith to Harlesden on the overhead aye 5 , 
Kerr & Co., overhead electrical equipment: Western Electric Co., 
low tension cables, &c. ; Reid Bros., laying of cable ducts. 
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Huddersfield Corporation have placed a contract with Messrs. 
Willans & Robinson for two 2,500 k.v.a. turbo-alternators, the plant 
being required in the early spring of next year for supplying electric 
power to certain textile mills in the neigh ourhood. 

Woolwich (London) Council have accepted the tender of Thos. 
Rowatt & Co. for 400 arc lamp globes at £22. 183. 4d., and that of 
Callender's Co. for 2,000 yds. twin 0:022 armoured service cable at 
£918. 12s. 9d. 


The contract for the wiring (218 lights) of the new wing of Mr. R. 


W. Paul's works at New Southgate has been placed with Roger 


Dawson (Ltd.). The work is to be under the supervision of Messrs. 
Handcock & Dykes, consulting engineers. 


Erith Council have accepted the tender of the [ugersoll-Rand Co. 
for an electrically driven air compressor for the sewage disposal 
works at £606. 


London County Council have accepted the tender of Chas. Wall 
(Ltd.) for the erection of the first portion of the Bow car shed at 


£25,308. 


London County Council have also accepted the tender of the Elec- 
tric Construction Co. for the supply of rheostat grids at £630. 


Bexley Council have accepted the vender of the General Electric 
Co. for a traction generator at £425. 15s. 

Dover Council have accepted the tender of Dabcock & Wilcox for 
chain grate stokers for two bollera at £450. 

Burnley Guardians have accepted the tender of Simpson Bros. for 
wiring and other work at the workhouse at £831. 183. 6d. 

Settle Guardians have accepted the tender of W. Tatham for tele- 
phonic communication between the master’s office and infirmary. 


BUSINESS NOTICES. 


The Stirling Boiler Co. (Ltd.) have removed their head office 
from Motherwell, N.B., to 25, Victoria-street, Westminster, S.W. 
The telegraphic address will be “ Stirlinico London,” and the tele- 
phone numbers 559 and 823 Westminster. 


W. Т. Henley’s Telegraph Works Co. (Ltd) announce that, in 
consequence of the alteration in the price of raw materials, the pre- 
sent list of prices dated March, 1907, for rubber-covered wires and 
cables are reduced by 10 per cent., discounts remaining as before. 
The reduced prices apply to all orders received on and after Oct. 24. 


Messrs. Baxter & Caunter notify that on the 31st inst. they are 
relinquishing the agency of the Perfecta Seamless Steel Tube Co., 
owing to their having been appointed sole agents for London and 
the South and East Coasts for the Credenda Conduits Co , of Bir- 
mingham (proprietors, Tubes Limited). Messrs. Baxter & Caunter 


wil hold a large stock of conduits, &c., at their Arthur-street 
warehouse. 


Mr. F. А. Nunwick, who has for many years represented Messrs. 
Dorman & Smith, Ordsal Electrical Works, Salford, has, in addition, 
taken up an agency for Messrs, C. J. Thursfield & Co., electric fit- 
tings manufacturers, Birmingham, and has opened showrooms at 
Onward- buildings, 207, Deansgate, Manchester. 


Extension of Works.—Mr. Robt. W. Paul has just completed 
the erection of a new wing to his electrical instrument factory at 
New Southgate, N., the extension being required principally for the 
manufacture of standardising instruments for a.c. measurements. 


Showrooms for Electrical Pittings.—Stepney (London) Electri- 
city Supply committee are about to open a showroom at their elec- 
tricity works (27, Oaborn-street, Whitechapel, E.), where it is pro- 
posed to exhibit electric light fittings, electric motors, radiators, 
cooking, heating and other electrical apparatus. Electrical manu- 
facturers and contractors who are prepared to exhibit these goods 
are invited to communicate with the electrical engineer and manager 
(Mr. Wm. C. P. Tapper). See an advertisement. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The guns examination of Andrew Matson, electrical engineer, 
of Stockton, took place last week. Liabilities £212, deficit £147. 

Debtor commenced business 18 months ago with £20 borrowed 
capital. He had repayed the £20, and attributed his insolvency to 
having started business with borrowed capital, to illness, keen com- 
tition and losses on contracts. Examination adjourned. 

In the bankruptcy of Maunsell Mercier, electrical engineer, 83, 
Сатр street, Salford, the first meeting of creditors will be held on 
Nov. 2 at the O.R.’s, Byrom-street, Manchester, and the public 
examination on Nov. 12 at the Court House, Salford. 

The trustce (Mr. T. R. G. Rowland, 3, Scarborough-street, West 
Hartlepool) in the bankruptcy of Thos. Hudson Hunter, electrical 
engineer, &c., lately trading at York-road, West Hartlepool, has 
been released. 

Claims against Portable Accumulators (Ltd.) to Mr. C. L. Waltner, 


28, Sheen Park, Richmond, Surrey, by Nov. 12 i 
Givo an noocunt ol ille in y. by . 12. A meeting to re- 


Victoria-street, London, S. W. 


centres. 


ding up will be held on Nov. 26 at 119, 


Harry W. Cox (Lid.), 14, Rosebery- avenue, London. E. C., is 
being wound up voluntarily. Mr. A. R. K. Farlow, 4, King-street, 
Cheapside, London, E. C., is liquidator. 


The Chelmsford Electrie Lighting Co. (Ltd.) is being wound up 
voluntarily, and the directors of the company have been appointed 
liquidators. The undertaking has been acquired by the Electric 
Supply Corpn. 

The Totnes Electricity Supply Co. (Ltd.) is being wound up volun. 


tarily, and the directors of the company have been appointed liqui- 
dators. 


Businesses for Sale.—O wing to illness of owner, a well-known 
engineering business in London is offered for sale as a going con- 
cern. The business has a well-established connection extending over 
half a century, and includes electrical, general and marine engi- 
neering. Freehold land and buildings may be purchased or leased, 
and the plant and stock taken at valuation. Particulars from the 
sole agents, Messrs. Wheatley Kirk, Price & Co., 46, Watling: street, 
London, Е.С. See also an advertisement. 

An electrical engineering business (small branch) is for sale. See 
an advertisement. 


Warehouse Premises for Sale.—Messrs. Ellis & Son have been 
instructed to sell by auction at the Mart (Tokenhouse-yard, London, 
Е.С.) on Nov, 11, at 2 p.m. (unless previously disposed of by private 
contract), a substantially built warehouse known as Kennet Wharf, 
67, Upper Thames street, E.C., occupying a ground area of about 
1,800 sq. ft. The premises are suitable for an electricians’ or eng!- 
neers’ shop, &c. Particulars from Messrs. Fraser & Christian, solici- 
tors, 4, Finsbury-cireus, E.C.; at the Mart; or of the auctioneers, 
45, Fenchurch-street, E.C. See also an advertisement. 


Industrial Sites. —In an advertisement elsewhere it is announced 
that sites suitable for the establishment of factories and works are 
available adjoining the Great Western Railway and within easy 
access of the principal ports, coal and iron fields and industrial 
Particulars of sites and of the company’s arrangements 
for siding facilities, conveyance rates, &c., may be obtained from 


the chief goods manager (Mr. T. H. Rendell), Paddington Station, 


London, W. 


Electrical Instruments for Sale.—Messrs. Hazell, Watson & 
Viney, 6, Kirby-street, Hatton Garden, London, E.C., advertise for 
sale Nalder recording voltmeter and ammeters. 


Partner Wanted.—A partner is wanted in an old-cstablished 
electrical engineering business. See an advertisement. 


CATALOGUES, &c. 


Flame Arc Lamps.—The latest addition to the ranks of flame 


arc lamps is the Magnet-Juno ” of Messrs. Johnson & Phillips. 
This is a converging carbon lamp which, judging by the illustra- 
tions, is of extremely simple construction. 
for continuous or alternating-current circuits, allowing 50-55 volts 
per lamp. 

particulars. 


The lamp is suitable 


List No. 40, which is now being sent out, contains full 


Lahmeyer Plant.—Two neat booklets have reached us from the 
Lahmeyer Electrical Co., 110, New Oxford street, London, W.C. 


List No. Ic gives complete specifications and tables of prices of 
continuous-current dynamos and motors. Ani 
in а similar way for three-phase alternators, both for rope driving 


List No. IIf. is arranged 


and direct connection to prime movers. 
* Tinol.” —This is the trade name given to a soldering material 


which is being exploited in this country by T. R. Martin & Co., 


Westminster Bridge-road, London, S. E. This material is suitable 
for heavy or light work. From the description of the material in 
& number of pamphlets sent out by the firm it should be useful to 
electric al workers. 


Shades.—A useful pamphlet just issued by the Electrical 
Company contains a variety of illustrations of many different types 
of shades for electric light fittings. These range from the opal conical 
shade, through a series of tasteful designs in glass, to elaborate and 
ordinary silk shades for dining-room and drawing-room fittings. 


“ Bristol” Accumulators.—The Bristol Electric Safety Lamp 
Works, 40, Great Smith-street, Westminster, S. W., send us 4 
neatly compiled catalogue which goes fully into details of the 
well-known “ Bristol" portable accumulator, and the many light- 
ing accessories for use in conjunction therewith. The publi- 
cation is a useful volume of reference on the subject of light- 
ing by accumulators. The apparatus described ranges from 
miners’ and domestic portable lamps, through a series of cycle, 
travellers’, medical and vehicle lanterns. ‘Osram’ lamps are 
dealt with, and it is shown that by the use of these high efficiency 
lamps the life of the ordinary accumulator is considerably lengthened 
for lighting purposes. These lamps are rather more expensive than 
those with carbon filaments, but an accumulator of about one- 
third the size and cost is required to give the same result as 18 


obtained wi carbon lamps. Piscators will be interested in the 
form of Hane used fr attracting fish. Cyclists will be in- 
wrested in the line of special cycle accumulators and lamps. 
Varnishes —Mr. G. F. Vollmer, Dacre House, Westminster, S.W., 
ting the Internationale Elektra-Lack- Werke, sends us an 
mistic booklet giving some useful information regarding “ Elektra 
rarnishes. This insulating medium is made up in three qualities: 
4, dipping varnish for coils; B, air-drying varnish for resistance 
aments, &c. ; and C, а shellac substitute for field magnetic coils, 
te Ibis claimed that the varnish is acid and alkali proof, and will 


yibstand temperatures up to 572°F. 

Exports of Blectrical Goods and Apparatus.—The followin 
lisi gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
vire and materials, but not including electrical machinery, which 
is not separately specified) from Oct. 23 to 29, with the ports of 
destination :— 

44-29 (telegraph material). А frica—Alexandria, £14 ; Beira, 
£19] ‘telegraph material) ; Benguella, £120 ;Cape Town, £50 ; Delagoa 
Bay, £60; Durban £681 ((including £491 telegraph material); East 
London, £44; Port Elizabeth, £366; Sekondi, £100 ; Suez, £90 (tele: 
emph material). Argentina — Buenos Ayres, £2,890 (includin £46 
telegraph material). Australasia —Adelaide, £71 ; Auckland, £5,938 ; 
Brisbane, £590; Christchurch, £60; Fremantle, £1,412 ; Melbourne, 
£7,429 ; Otago, £51 ; Perth, £595 ; Sydney, £585 ; Wellington, £653. 
Blyium—Brussels, £14 ; Ghent, £10; Ostend, £638. Brazil—Per- 
rambuco, £113 ; Rio Janeiro, £201 ; Santos, £205. Burma—Rangoon, 
t$). Canada—Montreal, £25; Toronto, £613.  Ceylon—Colombo, 
£950. Chili—Antofagasta, £352 ; Valparaiso, £561. China—Shanghai, 
£624. Denmark—Copenhagen, £15. France—Boulogne, £80. Ger- 
many—Bremen, £38; Hamburg, £2. Gibraltar, £50 (including £40 
telegraph material). Holland—Amsterdam, £373 ; Rotterdam, £1,434. 
hda—Bombay £1,767 ; Calcutta, £2,591 ; Karachi, £300 ; Madras, 
£56. Italy—Mersina, £29. Japan Kobe, #16; Tokyo, £90 ; Yoko- 
hama, £115. Mauritius, £31. Mexico—Vera Cruz, £3,915. Russia— 
Ко, £1,478; St. Petersburg, £204. St. Helena, £25 (telegraph 
material). Siam—Bangkok, £24. Spain—Sau Sebastian, £23. Straits 
Sitlements—Penang, £34 ; Singapore, £619 (including £501 telegraph 
material), Turkay— Constantinople, £67. Uruguay—Monte Video, 
2. U. 4.— Boston, £54 (telegraph material); New Plymouth, 
m m. West I iulies —Port Swettenham, £355 ; Trinidad, 
оса 5955 * against £28,856 in the corresponding week last 
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| BOOKS RECEIYED. 
pap Sat are 
ti A. Tanga Gay tt By Hubert E. Terry. (Lon- 
n те p ne By F. H. Davies. 
Mose л н By Vivian В. Lewes. London: 
сур Ре да. ts) at й 


‘The Metric and British Systems of Weights, Measures and 


баша” : 
T By F, Mollwo Perkin. (London: Whittaker & Co.) 


(London: 


. Dr. J. Tricks Physikalische Technik.” By Dr. Otto Lehmann. 


ith editi 
Sohn.) pe II. Part I. (Brunswick: Friedrich Vieweg & 


“Handbuch fiir d ; 
ыш für den Bau und die Instandhaltung der Oberleitung- 
“Bore n aur Bahnen.“ By Arthur Ertel. Vol. XLII. of 
10m, er gesamten Technik." (Hanover: Dr. Max Jünecke.) 


PATENT RECORD. 


—— 


APPLICATIONS FOR PATENTS. 


NOTE. — f, . "v 
Фен ty 5 Applications (except those marked t) are not 

ow marked t ат ton until after acceptance of Complete Specifications. 
lo them, if they „ inspection 12 months after the date attached 
AURA within par h been published previously in the ordinary course. 
Complete Specificatio eses are those of communicators of inventions, When 
А ton Pe application, an asterisk ts affixed. 

61 61 ugust 19, 1907. 
18.670 Meyer coke for tramcars and other vehicles. 
i агы ШЕ positions of needles to a distance by 
3601 Siewexs Bros те currents. (Date applied for, 25/10/06. )*ї 

for use ; з. Dynamo Works & Homes. Arc lamps chiefly 

18.688 Lowney searchlight projectors 


1040 Hey August 20, 1907 
В, 9, , M 
18,747 (ы Electrical Co., 0.8.) Are lumps.* 


ATSON, Electric ignition apparatus. 
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18,778 GRISSON. 
18,782, MITCHELL. 
18,785 THOMPSON. 


18,788 MARTIN. 


18,780 LAIRD. 
18,793 Von KAN DO. 


18,833 SIEMENS Bros. DYNAMO 
18,834 SixMENS Bros, DYNAMO WORKS. 
18,842 PICKARD, 
18,845 GUDGEON. 
18,849 DussEK & Dussex. Laying of underground conductors. 


18,854 Brown. 
18,881 B.T.-H. Co. & Dawson. 


18,888 WEDGWooD. 
18,898 BAILEY. 
18,900 & 18,901 PAULING. 
18,918 McDUFFEE. 


18,952 COWPER-COLES. 
18,955 Антом. 


18,956 Motors LIMITED & FIELDEN. 
18,961 POLLAK. 
18,983 Penney & PERRIN. 


18,984 DowsInu. 
19,010 WALKER. 


19,014 JOHNSON. 
19,027 CuauMAT. 
19,039 WILKINSON. 


19,068 RÜDENBERG. Producing alternating currentsof hi 
19,073 FüsskR. Guide and holder devices for wire in electric lighting 


19,085 MaRconr's WIRELESS TELEGRAPH Co, & MITCHELL. 
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Transformers for electromagnetic instruments.“ 
Surface contact electric traction systems. 
(Rochester Electric Specialty Co., U.S.) Water 
motors.“ | 
Electrical resistance devices for the control of elec- | 
trical energy. 
Electric time switches.“ 
Double-wire overhead trolley systems.* 
August 21. 1907. 

Wonks. (Siemens Schuckertwerke 
Motor controllers. * 
| (Siemens Schuckertwerke, 
G.m.b.H., Germany.) Friction clutches.* 

Receiving intelligence communicated by electric 
(Date applied for, 30/8, 06.)*f | 

Switch or commutator applicable to railway sig- 


G. m. b. H., Germany.) 


waves. 
nalling.* 


Steam turbines. 
Dynamo-electric machines. 


August 22, 1907. 
Steam turbines. 
Apparatus for electrodeposition of metals. 
Producing voltaic high-current arcs.* 


Wave motors. (Date applied for, 22/8/06.)*t 


18,921 Ввітізн InsuLaTep & HELSBY Canes & Harrison. Telegraph 
apparatus. * 
18,923 WESTINGHOUSE METAL FILAMENT LAMP Co. Incandescent 


(Date applied for, 23/11/C6.)*+ 
Storage batteries. 
Transmitters for electromagnetic waves. 


applied for, 2/2/07.)*t 


lamps. 
(Date 


Control of induction motors. 
Telegraphing with currents which are weak at the 
receiver, 
August 23, 1907. 

Variable gauge device for railway and 
tramway vehicles. | 
Electric heating apparatus. 

Current-collecting devices for dynamo-electric 
machines. 
(Jupiter Elektrophotographische G. in. b. H., Ger- 
Lamps for photographic purposes.“ | 

Electrolytic process for the preparation of indigo 
(Date applied for, 28, 8/06. )*+ 

August 24, 1907. 

Brakes for tramway vehicles. 


many. ) 


dyes. 
h periodicity.* 


plants. : 


19,077 Osman. Apparatus for use in wave telegraphy. 
19,083 PANTEVSKI. 


Transmission of rotary motion and economising 
motive power. 
Tremblers 


for sparking apparatus. 


19,101 Rawson & SAGER. Electrical water heater. * 
19,102 Jacoss. 


Telethermometers. * 
August 26, 1907. 
19,113 PENDLEBURY, PENDLEBURY & PENDLEBURY. 


electric wiring, &c. "UPS 
19,157 Imray. (Glühlam n- Fabrik Union’ G. m. b. H., Germany.) 


Manufacturing filaments for electric lamps. 
19,174 BURLEIGH. Dynamo-electric machines. 
August 27, 1907. 


Tramway rails. 
(Benjamin Electric Mfg. Co., U. S.) 


Conduits for 


19,222 HUNTING. 
19,234 FAIRWEATHER. 
lamp sockets. * 
19,241 LecocHE. Circuit- breakers. 
19,244 Groom. Power storage and sa 
applied for, 31/8/06.) 1 : 
19,274 EISENSTEIN. Receivers for wireless telegraphy and telephony. 
19,281 THOMPSON. (Reynolds & Reynolds, U.S.) Wave power appa 
ratus.* : 
19,282 PonLLAK. Apparatus for strengthening weak current impulses, 
alternating currents and variations in current strengths. 
August 28, 1907. 


Steam turbines and condensers. 
telegraphs. 


Cluster 


fety device for elevators. (Date 


19,311 Mract. 

19,340 Simmess & HALSKE A.-G. Signalling 
for, 17 12,00.) t | 

19,348 FLOHR. Manufacture of irot 


SPECIFICATIONS PUBLISHED. 

1906 SPECIFICATIONS. 

11.853 JOHNSON (Felten & (zuilleaume Lahmeyerwerke А.б.) 
' pensating load variations in electrical installations. i 
18,488 B.T.-H. Co. (G.E. Co., U.S.) Filaments for electric amps, 
i furnaces, &c. 


18,489 B.T.-H. Co. 


(Date applied 


\ or steel in electrical furnaces. 


Com- 


(GJ. E. Co., U.S. Purifying metallic compounds. 

18.748 В.Т.-Н. Co. 6 v U.S. Filaments for clectric lamps or 
other apparatus. 

18.812 LEDERER. Supports 


for metallic filaments. 
18,817 ScHERBIUS. Alternating-current d 


ynamo-electric machinery. 
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18,875 LEDERER. Incandescent lamps. 

18,886 JoeL. Electrodes & separators for secondary batteries. 

19,037 Восіт (Da Loma). Electric ignition for explosion engines. 

19,461 Tuomas. Electrical distribution in which vapour electric 
devicos are employed. (Date applie:l for 1/9/05.) 

21,167 W. T. HExLEv's TELEGRAPH Works Co. & NICHOLS. Junction 


boxes. 
21,511 B.T.-H. Co. (G. E. Co., U. S.) Electric conductorsof refractory 


metal. 

21,654 Јонхѕом. (Dr. Hollefreund & Co.) Filaments for incandescence 
lamps. 

22.121 Тук. Turbines. 

22,717 B.T.-H. Co. (G.E. Co., U.S.) 
ing rails. 

93,445 B.T.-H. Co. (G. E. Co., U.S.) Automatically stopping railway 

trains. 

26,131 Murrny, X KELVIx & James WnIr R. Electrostatic voltmeters. 

27,317 Duo. Eliminating interference between н А and tele- 
graphic or low-frequency currents transmitted simultaneously 
over the same line. 

27,728 SrickNALL & J. G. Wuite & Co. 
tric tramways. 

29,050 BELLA MV. Electrical ignition devices. 


1907 SPECIFICATIONS. 
327 Stevens. Working and control of petrol and electric cars. 
1,100 NoeacERATH. Dynamo-electric machines. (Date applied for, 
16/1:06.) 

1,548 Kory. Telautographic systems. 
3,380 De Forest. Wireless telegraphy. (Date applied for, 14/2/06.) 
4,809 PovrsEN. Signalling in wireless telegraphy. 
4,828 BERLAND. Prepayment electricity meters. 


Connectors, especially for bond- 


Points for slot conduit elec- 


(Date applied for, 


10;7/06. 

5,597 LaMME. Connection system for ulternating-current commu- 
tator type motors. (Date applied for, 2,8/06.) 

5,532 Feeny. (McCarty Wireless Telephone Co.) 
mission of sonorous vibrations. 

6,715 StEMENS Bros. DyNA Oo Works. (Siemens-Schuckertwerke 
Ges.) Dynamo-electric machines and controlling same. 

6,895 TixuLtey. Brush holders. (Date upplied for, 4/4,06.) 

7,536 Unione ELETTROTECNICA ITALIANA. Pole-pieces of electrical 
machines. (Date applied for, 28 3/06 ) 

8,611 BRUNNSCHWEILER, Device for connecting wires to telephone 
receivers. 

9,017 Tartscu. Reflectors for electric and other lamps. 
applied for, 20/4/06.) 

10,230 17207 Refining tin electrolytically. 

07. 

11,523 CGosLIxu. Holders for electric lamps and shades. 

14,247 Сев. Siemens & Co. Electrodes for searchlights. (Date ар. 
plied for, 26/9/05.) З 


Wireless trans- 


(Date 


(Date applied for, 


COMPANIES’ MEETINGS AND REPORTS. 


Western Telegraph Co. (Ltd.) 


The sixty-eighth ordinary general meeting was held on Wednesday, 
under the 5 of Sir Jons Wore Barry, K. C. B. ae 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling 
the meeting, and the auditors’ report. 

The CHAIRMAN said: For some years past it has afforded me 
much pleasure at our general meetings to congratulate the 
shareholders on the condition of the Company's affairs, and the 
report which we submit to you to-day will, think, also afford 
you satisfaction. Compared with the corresponding period of 
1906, the message receipts for the six months ended June 30 
last show an increase of £5,799; interest on reserve fund invest- 
ments shows an increase of £4,613, and there is an increase in the 
dividends received from investments in other telegraph companies of 
£1,015, or a total of £11,427. From this must be deducted a 
small decrease in rents and interest on deposits amounting to £295, leav- 
ing à net increase in revenue of £11,132. This increase has, however, 
been very nearly absorbed by additional working expenses, debenture 
interest and income tax, which together show a net increase of £10,123. 
A цеп interim dividend amounting to £31,189. 10з. has been 
paid, £85,000 has been transferred to the general reserve fund, £5,000 
to the maintenance ore reserve fund, £10,000 to the marine insurance 
fund and £10,000 to the land and buildings depreciation fund. The 
Directors now recommend the declaration of a final dividend of 3s. per 
share, making, with the interim dividends, a total dividend of 6 per 
cent. for the year, and also the payment of a bonus of 2s. per share, 
both free of income tax. These together will amount to £51,982. 10s., 
leaving a balance of £6,864. Os. 3d. to be carried forward. The 
dividend and bonus will be payable on Oct. 31. Turning to the 
balance-sheet, the proprietors will sce that the investments at cost 
amount to £1,193,497, but it is right to bring to notice that these at 
the present market prices show a considerable depreciation. It has 
been the custom of this and other companies for many years past to 
state tho amount of investments at cost price. This fact has always 
been prominently stated in the published accounts, At times there 


as been an appreciation, and at other times а depreciation which did : 


not call for an 


remark, but, owing t 58 Е D 
edged 8 owing to the present heavy. full of gilt 


es, the total depreciation of our reserves has become ко con- 


siderable а sum that tliey appear in the published accounts at a largely 
too high value. This is undesirable for many reasons, and the ques- 
tion of whether and how far this depreciation should be dealt with in 
the accounts is under the careful consideration of the Board. It is 


poene that the matter will be provided for in the next accounts to 


e submitted to you. We havo lately disposed of the steamer 
* Norse” for £5,000 and the ‘‘Cormorant” No. 1 for £1,500. 
These &mounts are, of course, much below the values at which 
the vessels stand in our books, but, as you are aware, a main- 
tenance ships’ fund has gradually been accumulated to pro- 
vide for the depreciation on our cable steamers, and the differences 
will be shown in the next accounts, Since the ‘‘ Norse” was with- 
drawn from service in South American waters, we have made a net 
profit of about £5,000 by letting her out on charter fot repairing tele- 

raph cables in shallow waters. This profit was carried to revenue 

uring the years 1904, 1905 and 1906, in which it was earned, and 
should be considered as some compensation against the loss to be 
written off. She had been laid up for over 18 months before she was 
sold, and there was no prospect of any further charter. 

After the recent statements in the newspapers about the promised 
early opening for commercial business of a wireless system of tele- 
graphy between Ireland and Canada, you may, perhaps, expect me to 
offer a few words on the subject. One ought not, we are told, to pro- 
phesy until one knows, aud I am by no means anxious to obtrude my 
opinions. On the other hand, however, I have been asked for my views 
as your Chairman by several respected shareholders, and I feel 1t to be 
somewhat of a duty not to refuse to say what I think on a subject which 
touches our interests, though 1 should have preferred to adopt the safer 
and more congenial policy of silence, and the awaiting of the verdict of 
the logic of events. But as I have been invited to express my opinion, I 
feel bound to say at once that, as far as I can judge, P do not look пров 
any system of wirelesstelegraphy as aserious competitor with our cables, 
Some years ago I said the same thing, and nothing has since occurred 
to alter my views, nor do I think that those of the experts whom we 
then consulted have become different. At that time the length over 
which wireless messages were sent was, perhaps, 300 or 400 miles, but 
I then said that I did not put any bounds in that respect to the 
development of science, and that greater distances would probably 
be compassed. The fundamental difficulties and imperfections of 
wireless telegraphy, however, remain, in the want of certainty of trans- 
mission, the want of secrecy, and in the confusion which must occur 
when numerous messages are not conveyed by a direct conductor, such 
as а telegraph cable or land-line, from point to point, but are thrown 
with great violence up into the ether, into which they radiate in all 
directions, to be disentangled and interpreted at the other side of the 
globo. I am well aware that by tuning or syntonizing the receiv- 
Ing instruments to the wave length of the sending instruments 
some of these difficulties of publicity and confusion can be met, 
and to a limited extent this is the case. Secrecy, however, is only 
really attainable so long as third parties abstain from tuning their 
instruments to intercept the messages—a process which I am told, on 
the highest authority, presents no difficulty. It is also evident that 
confusion of simultaneous messages in the ether can be lessened by 
tuning, but here again we must remember that the number of gradua- 
tions of tuning is limited to an extent which seems to me to be quite 
incompatible with the requirements of a large telegraphic business. 
I believe that some 25,000 paying words pass to and from this 
country by cables during a busy hour, and we know that New York 
expects to receive and answer Stock Exchange telegrams with London 
in four or five minutes. After making all allowances for possible 
tuning, I cannot but think that the confusion in the ether will be 
worse confounded if any considerable number of wireless messages are 
attempted. With regard to certainty of transmission, I believe that 
many disturbances of the ether by natural causes must always be 
encountered, and that the longer the distances attempted the more 
formidable will be the difficulties from atmospheric or magnetic causes. 
Then, again, [ understand that a wireless sending station of high power 
cannot, as is the case with telegraphy by continuous cables and wires, 
be at the same time a receiving station, or, in other worda, messages 
cannot be sent and received simultaneously, and if this be so, I foresee 
the greatest difficulties in dealing with one of the matters which causes 
constant trouble with any system of telegraphy, namely, the elimina- 
tion and correction of errors, and the consequent demands for repeti- 
tion of doubtful signals. For these and other reasons I do not look 
upon a wireless system as a serious competitor with cables. I am as 
much an admirer of the wonderful results obtained by wireless tele- 
graphy as anyone, and appreciate most highly the efforts of those who 
have shown the way in this very interesting development of science, but I 
remain of my original opinion as to its practical effect on cable enter- 
prise—so far, at least, as I can form a judgment under the abnormal 
conditions of secrecy which have from the first enshrouded the opera- 
tions of those who have the conduct of the wireless system. Wireless 
telegraphy will assuredly be of great value to the world in certain 
localities and for certain purposes, but I think that, instead of being 
harmful to cable enterprise, it may, on the contrary, be an assistance. 
Indeed, we are now engaged, under our concession from the Portu- 
guese Government, in an important subsidiary wireless installation 
for moderate distances in a locality in which a system of cables is for 
various reasons difficult and undesirable. It was well said that if 
the order of discovery had been reversed and cables had come 
second in point of date to a wireless system, it woull have bcen 
universally recognised that cables were a fundamental and enormous 
improvement, eliminating the difficulties under which а wireless 
system must labour. If one may judge from tho activity of foreign 
Governments and foreign speculators, to say nothing of those of our 
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oan country who are laying cables, or seeking for concessions for 
in many of the globe, the opinions which I have ventured 
cables in many parts of the g ; 
10 enunciate are not different from those of others, апа I think that 
oor Company runs more risk from the competition of cables and of 
ensequent depletion of revenue by activities of this sort than from the 
development of wireless telegraphy. But this element of competition 
„one which has been more or 1688 present since the establishment of 
the Company, and is not peculiar to cable business. It is, indeed, a 
betor which has to be reckoned with in the management of all suc- 
Sul commercial undertakings. I now move the adoption of the 
report and accounts, and the declaration of the dividends and bonus. 

The DEPUTY -CHAIRMAN (Sir John Denison-Pender) seconded the 
resolution. 

yr. NEWBY asked whether the Company should not bo provided 
vith wireless аз well as with cable telegraphy ? 

Vr. GEORGE ENNIS observed that, as the Chairman had stated, the 
værre fund was very largely depreciated owing to the fall in the market 
value of the investments. But the existing state of things which had 
causal the depreciation now shown was not going to last for ever, and 
be hoped that the present system of showing the investments at cost 
price would be continued. | 

Mr. SOHN NEWTON endorsed the remarks of Mr. Ennis with 
reference to the depreciation in the reserve fund investments. He 
thought that when it was stated clearly and distinctly that the 
vestments appeared at cost price, and when the Company pub- 
lished a list of the investments with the report and accounts, the 
shareholders could form their own conclusion as to the question 
o depreciation, whereas if they once embarked on making altera- 
ton in the values of the investments, they would not know 
where they were. 

The CHAIRMAN, in reply, said: With respect to the remarks 
d Mr. Ennis on the question of the reserve fund deprecia- 
tion, I que agree that it would not be desirable to write the 
merve fund up and down according to the market value of the 
investments (hear, hear), because, first of all, our doing so would 
mike it a continually fluctuating amount. Besides that, the market 
кш real criterion of what the securities could be sold for en 

v. [think that the general result of the consideration to be given to 
this matter is this—that, looking to the very considerable fall that has 
taken place in all classes of securities, we should make provision 

xs on realisation—not by writing up and writing down the 
но but by some reasonable provision for loss on realisation, 
use, from time to time, as you know, we have to take out of our 
merve fund very considerable sums for the renewal of cables or for 
Sie cables, and we shall very likely have to embark on some consider- 
^ | мше in that way. When that time comes, a portion of 
м) се al be sold, and in that case we shall have to make 
e и ог the loss on the sale. Мг. Newby had suggested 
ed d go into wireless telegraphy, but I do not think we are 
уы othat. Weare, however, keeping our eyes open, and at 
9 85 н i а from our experience that cables will not Бе suit- 
isot 1 d ane 0 carry out, but are carrying out installa- 
ied hee egraphy. We are not, however, prepared to go all 
Mera ч set up wireless telegraph stations. Moreover, even if 
| un N | at direction were right or wrong, various Governments 
@ а е matter very much into their own hands, and they will 
my. Fe which will interfere with the national use of wireless 
Аве. 1 а, in this country, it would be extremely 
vlich would interfere ge ч licence to deal with wireless telegraphy 
bythe Royal Navy with or intercept the messages which are sent 
resolation was then carried unani 
opium e 1 unanimously. 
Allen apes vos retiring Directors, Lord | Richard H. Browne, Sir 
agreed to, an Whe ape K.C.LE., and Mr. John Coppen was then 
td Meers. Gane 120 | rs, Messrs. Deloitte, Plender, Griffiths & Co., 
А cordial vote 5 son, Jefferys, Wells & Co., were re-appointed. 
ariel be thanks to the Chairman, Directors and staff was 
у acclamati j à 
оп, and the proceedings terminated. 
а с шш г; 


Cuba Submarine Telegraph Co, (Ltd.) 


е е ^. . 
ч м second ordinary general meeting was held on Wednes- 
д ASSISTANT вли уйн. 
к, i lo the фы уш. M the notice convening the 
MER said : Gentlemen, I 
Y, Mr. Scott.; п, lam sorry to say that our secre- 
very well bey aa Wer to attend this iacet He has not been 
las bee rand he has had to go out of town for a change. Mr. Scott 
з Company during practically the wholo of 


any offici 
hen is a aatis d о аз х е had from Мг. Scott. Our 
ing I menti alf-year’s work. At our last 
“truction of life Tj that the earthquake which had caused such de- 
tought about a hae in Jamaica the е of this yenr had 
у 55 к. and general messages, and 

act, t ptionally large in consequence. As a 
"аиту, 1906, then! amounted in last January to, £5,997, while in 
* IX months which pony £3,163 ; this gave us a good start, and for 
Th 25.106, against £17638 Lan deal with our total traffic comes 
Чи thing expenses we ast year, showing an increase of £5,468. 
drive Ма, Adds much the same in the two half-years. We 
"ii last year ca rest fromour investments, an increase of £191 
ought fo et result of these figures is that with the £6,791 


"ЕМ forward f 
dividend for the half. last half-year we have £24,975 to deal with. The 


"year on our preference shares requires £3,000, and 


o company which has had such loyal service 


after adding £5,000 to the reserve fund, and setting aside 
special reserve we have for depreciation in the value, of our Se A 
we are able to propose a dividend at the rate of 6 per cent. per annum 
on the ordinary shares for the half-year. It is satisfactory to be able to 
recommend this increased dividend, and especially as we аге making 
provision in regard to the depreciation in our reserve fund investments 
n our accounts for the half-year ending June, 1897, exactly 10 years 
ago, we had a reserve of £8,000 against loss on our deposits with 
certain banks; on the whole, we recovered those deposits better than 
was at one time expected, but on the final liquidation of the 
New English Bank of the River Plate our reserve was reduced to 
£4,324, and in view of the continued depreciation in the value of all 
securities your Board . it only prudent to increase this 
figure . If, as I hope, values will have returned to a 
normal level before our investments have to be realised, we sball, of 
course, profit by this extra reserve; while, if unfortunately there 
should be a loss when the securities are sold, it will at any rate be 
recognised that some provision has been made to meet the case. 
Our balance-sheet follows closely tlie form and figures to which 
you are accustomed, and I do not think there are any items 
which require explanation. I am sorry to say that we have not 
yet received our subsidy for the coast cables. I mentioned to 
ou at а previous meeting that having failed to obtain payment 
rom the Cuban Government, we were now applying to the Spanish 
Government at Madrid, and this is the present position of the 
matter. I must, however, add that as we are receiving every assis- 
tance from the Foreign Office and from His Majesty’s Ambassador at 
Madrid, I still live in hopes that our perfectly just claim will be even- 
tually settled. Now, as to our present and future prospects, I hope 
I have made it clear that the traffics for the first six months of this year 
were really exceptionally large on account of the Jamaica catastrophe ; 
during July, August and September we estimate they will be found 
better than for the sime months in 1905, but less than those for last 
year, which were unduly inflated in consequence of the disturbed 
political state of the island, followed by the American intervention ; 
and so far, therefore, as we have gone this half-year, I see no reason 
to expect any exceptional earnings. You will remember that last 
April I called your attention to two new cables which were coming 
down from New York to the island of Cuba ; these cables have now 
been completed, one having been laid by the Commercial Cable Co. 
from New York to Havana, the other by the Central & South American 
Cable Co. from New York to Colon, touchiug at Guantanamo in Cuba. 
I cannot yet tell you what influence, if any, these cables may have 
upon our business, but it is important that we should strengthen our 
position in every possible way, 80 as to be ready to meet any calls that 
may be made upon us in the future, or any eventualities that may arise. 
I now move the adoption of the report and accounts. 

Mr. GEORGE KEITH seconded. 

Mr. LYDDON : You have not alluded to the question of wireless tele- 
graphy, and so I presume you do not anticipate any interference with 
the business on that account. 

The CHAIRMAN: As to wireless telegraphy, I am not a tech. 
nical man, but I may say it is not a matter which has interrupted 
my sleep at nights. Ihave asked experts about it, and it seems strange 
that if there is such a great advantage in the system as is claimed һу 
Mr. Marconi, that the Marconi Co.’s shares do not stand higher. 

The motion was then agreed to unanimously. 

A resolution approving the dividends was then carried, and the re- 
election of Mr. Robert Kaye Gray as a Director and of the retiring 
auditors having been agreed to, a vote of thanks to the Chairman, 
Directors and staff was carried unanimously, and the proceedings ter- 


minated. 


CHINESE ENGINEERING & MINING CO. (LTO.)—The chairman stated 
at the meeting on Monday that the company had spent nearly £110,000 
on new electric lighting and power plant, &c., at the Tongsham and 


Linsi mines. 

CONSOLIDATED SIGNAL 00.—А the meeting last weck Mr. W. 
Holland said that during the year the company’s foreign and colonial 
trade had been well maintained and was full of promise, and the 
factories were at present fully supplied with work. Orders from the 
home railways depended in a great measure on their prosperity, 
and if trattic showed signs of falling off, or working expenses increased, 
there was little hope of obtaining substantial orders. During the 
current year they contemplated alterations aud additions to the works 
estimated to cost several thousand pounds, all of which would lead to 
greater efficiency and economy. Ofthe £23,209, which the subsidiary 
companies were carrying forward, the board proposed to empoy 8 
considerable portion in special depreciations, the building up o plant 
and machinery renewal fund, and extensions and improvements to 
works. They had received on shares held in subsidiary companies 
dividends amounting to £44,975, and after payment of expenses and 
of £13,291 in interim dividend, they pro sel to pay the balance of 
the preference dividend and a final dividend of 2s. per share on the 
ordinary shares, making a total of 3s. per share (tax free) for the on 
£5,000 would be placed to reserve and £5,993 would be carried forward, 


CLYDE VALLEY ELECTRIC POWER co. At the meeting last week the 
chairman (Mr. A. Bonar Law, М.р.) moved the adoption 2 p 
directors’ report for the half-year ended June 50. Me 1 
the undertaking under the Clydebank electric li hting order were а + 
submitted and approved. lt was stated that the cm о 
was steadily inereasing, there being an advance 1п units sold о ae 
cent. over the previous half-year. Contracts with consumers amoun 


to 14,520 11. P. an increase of 5,520 н.р. since lagt meeting. 
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ELECTROLYTIC ALKALI CO. (LTD.)—For the year ended Aug. 31 the 
net profit (after allowing for depreciation, debenture interest and ех: 
penditure on renewals, repairs and general upkeep of buildings, plant, 
&c.) was £8,212. 83. 7d. added to £2,127. 6s. 7d. from 1900. The 
directora regret that the hope expressed in the last report, that further 
developments during the ensuing year would show better results, hus 
not been realised. The causes (the further increase during the year in 
the price of fuel, packages and other commodities) have been beyond 
the control of the hoard. The market prices of the company's pro- 
ducts are abnormally low, compared with those of other heavy 
chemicals, and the company has not participated in the advanced prices 
which were obtained during the period in other branches of their trade. 
Notwithstanding this result the directors have the fullest confidence 
that when normal prices have been re-established the company will be 
able to make a satisfactory return. 24 years' dividend on the pre- 
ference capital has accrued, but in view of the unsettled state in 
that portion of the chemical trade in which the company is en- 
gaged, the directors think the wisest course is to pay only a balf- 
year's dividend, which will absorb £3,498. 15s. 6d, leaving £6.840. 19s. 8d. 
to be carried forward. The erection of additional plant is nearing com- 
pletion. The demand for the products of the company is eminently 
satisfactory. The directors hope to have the new installation in opera- 
tion at an early cate. | 

METALLIC SEAMLESS TUBE CO. (LTD.)—At the meeting on Friday 
Mr. W. Nealo said the net profit for the year (£2,509) was 2570 less 
than for 1906. That was not because they had done less business ; in 
reality they had done rather more, but cutting of prices lessened the 
profits. Every year they had to do more business an l got less profit. 
5 per cent. dividend on the ordinary shares was declared. 


ROSARIO ELEOTRIC CO. (LTD.) —Mr. W. T. Western stated at the 
meeting on Tuesday that, in round figures, the number of lamps in- 
stalled and of motors (reckoned in equivalent 8 c.p. lamps) had in- 
creased by one-third. The gross receipts, expenses and net revenue 
had each increased by one-third, and tlie capital had increased by one- 
sixth. "The units sold had increased in a still larger ratio, and they had 
thought it fair to their customers to make a reduction in the price 
charged. The reduction came into force on April 1. So faras they had 
had experience of the new tariff, the results had been satisfactory, as 
the increase in business, partly, no doubt, influenced by the reduced price, 
had been substantial. The net results for the first two months of the 
current year showed an increase of 20 per cent. over the results of the 
corresponding months of 1906. A feature of the year's working had 
been the demand for power. Except a temporary supply to one of the 
railway companies they had no large individual consumer. Their sales 
were to numerous users of small motors. The price was moderate, but 
as the power was mostly used during the hours of daylight, it made а 
convenient addition to their business. The demand had grown so fast 
that they had had some ditficulty in getting out and erecting new plant 
quickly enough. The sixth dynamo ordered last year was now ready 
for use, and that should carry them through next season. "They had 
ordered a seventh machiue. To provide for the additional plant re- 
ferred to, they would have to increase their capital, and they proposed 
eurly next year to offer £25,000 second preference convertible shares. 


SOUTH WALES ELECTRICITY SUPPLY.—A meeting, called by the 
South Wales Electrical Power Distribution Co., of the principal power 
users in and around Cwmbran, Pontypool, Abersychan, АЪегсагп and 
Cross Keys was held at Newport last week to consider the desirability 
of forming a new company to carry on and extend the Cwmbran 
generating station. Mr. W. G. Dalziel, who presided, gave a sketch 
of the history of the company and of its financial and other difficulties. 
Since May, 1906, when their available funds were exhausted, the four 
generating stations had been kept going at the expense of the princi- 

al consumers. А new company (the Treforest Electrical Consumers’ 
/о., Ltd.) had been formed with a nominal capital of £100,000, to carry 
on the Treforest station, and it had been arranged that the board of the 
South Wales Co should consist of tive nominees of the Treforest Co., 
two nominees of the debenture holders, and one member nominated 
by the creditors, and two vacancies had jbeen retained for the nomi- 
nees of the Cwmbran Co. if it were formed. The equipment of the 
Cwmbran station (which would have plant of 1,950kw.) and the 
inains had cost about £161,000, and the completion of the station would 
only cost from £5,000 to £6,000. All that was now necessary was the 
formation of a company which would have to find in round figures 
about £7,000 and the adherence of sutticient consumers to bring in the 
necessary revenue. The chairman gave details of tho equipment of 
the station, and the gencral manager of the company (Mr. W. A. 
Chamen) answered a number of technical questions. After discussion, 
it was decided by those present to recommend their respective com- 
pvnies to join in the formation of the proposed company. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


—— 


NEW COMPANIES. 

‚ BERGTHEIL & YOUNG (LTD.) (95,405).—Rey. Oct. 26, cap. £12,000 
in £1 shares, to acquire the assets aud liabilities of Bergtheil & Young 
(Ltd.) and to carry on the business of importers, exporters and manu- 
facturers of and dealers in electric, magnetic, chemical and other 
machinery, apparatus and appliances, and electrical or other engineers’ 
requisites, &. First directors, А. Bergtheil, E. Berat lieil and A. G. 
Elliott. Reg. ofice, 12, Camomile- street, London, E. C. 


SIMPLEX GAS ENGINE STARTER (LTD.) (95, 323.) — Reg. Oct. 19, 
capital £5,000 in £1 shares, to acquire, deal with and turn to account 

tents for starting gas engines, and to carry on the business of manu- 
acturers of and dealers in starters for gus and other engines, elec- 
tricians, engineers, suppliers of electricity. &c. Rez. office, 1, Hamp- 
den-buildings, 11, South Castle-street, Liverpool. 

STEARN ELECTRIC LAMP CO. (LTD.) (95,340)—Reg. Oct. 21. capital 
£4,070 in £10 shares, to carry on the business of electrical engineers 
and contractors, manufacturers of and dealers in electric lamps and 
railway, tramway, electric, magnetic, galvanic and other apparatus, 
&c., апа to adopt an agreement for the acquisition of the business 
carried on at Kew Gardens, Surrey, by the Zurich Incandescence Lamp 

The subscribers, with one share each, are: C. Н. Stearn, elec. 
trician, C. Baly, Major A. C. Woodley, V.D., D. Carter, C. E. Escher, 
electrician, C. E. Gordon Stuart, electrician, and Mrs. E. F. Stuart. 
First directors: C. Baly, A. C. Woodley, C. H. Stearn (managing 
director), C. E. Escher and C. E. Gordon Stuart. Reg. offices, 47, 
Victoria-street, Westminster, S. W. 


STATUTORY RETURNS. 

BRENTFORD ELECTRIC SUPPLY CO. (LTD.)—Return to Jan. 14 gives 
capital as £1,000 in £1 shares, seven of which have been taken up. 
No calls have been made. Mortgages and charges, nil. 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—The capital in return 
to June 6 is £660,000, in 180,000 ordinary and 150,000 preference shares 
of £2 each, of which 105,731 ordinary aud 150,000 preference have been 
taken up. £2 per share has been called up on 35,817 ordinary and 
78,463 preference, and £228,560 has been received. £282,902 is con- 
sidered as paid on 69,914 ordinary and 71,537 preference. Mortgages 
and charges, £250,000. 


CHLORIDE ELECTRICAL STORAGE CO. (LTD.) Return to Sept. 13 
capital is £135,250 in £1 shares (62,000 preference, 33,250 ordinary, 
and 40,000 unclassified), of which 62,000 preference and 33,250 ordinary 
have been taken up. £1 per share has been called up on 48,750 prefer- 
ence and 16,250 ordinary, and £65,000 has been received. £30,250 is 
considered as paid on 13,250 preference and 17,000 ordinary. Mort- 
gages and charges, nil. 

REED’S ELECTRICAL C9. (LTD.) The statutory report (dated Aug. 20) 
shows 6,607 shares taken up, of which 6,600 are issued as fully paid. 
Nominal capital £8,000 in £1 shares. No mortgages or charges regis- 


tered. 
MORTGAGES AND CHARGES. 

MAY-OTWAY FIRE APPLIANCES (LTD.)—Issue on Oct. 9 of £4,950 
6 per cent. debentures, part of series created same date to secure £5,009 
charge on ne a undertakings and property, present and future, 
including uncalled capital. No trustees. 


D. SANTONI & CO. (1906) (LTD.)—Memoranda of satisfaction in full 
(a) of debentures dated June 3 and 22, July 5 and 20, and Aug. 3, 
1907, securing £2,750, and (b; of a second debenture, dated Sept. 5, 
1907, securing £330, have been filed. 


CITY NOTES. 


— — 


MEMORANDA (Oct. 31). — Bank rate 51 per cent. (Oct. 31, 1907). 
Price of silver 275 —27 4. per oz. Consols 824—682} for money, 
824—824 for account; 24 per cent. annuities 8043—81. Conso 
Pay Day, Nov. 6; Stocks and Shares Continuation Days, Nov. 12 
and 26; Ticket Days, Nov. 13 and 27; Pay Days, Nov. 14 and 28; 
Mining Share carry-over Day, Noy. 11. 


BRUNNER, MOND & CO. (LTD.) -The directora have declared an in - 
terim dividend at the rate of 30 per cent. on the ordinary shares for 
the half-year onded Sept. 30, as well as the preference dividend at tho 
rate of 7 per cent. 


CALLENDER'S CABLE & CONSTRUCTION CO. (LTD.) —The directors 
have declared an interim dividend of 5 per cent. 


CHADBURN'8 (SHIP) TELEGRAPH CO. (LTD.)—The «directors havo 
declared an interim dividend, for the half-year ended Sept. 30, at the 
rate of 8 per cent. (less tax). 


G.N., PICCADILLY & BROMPTON RAILWAY. - The Strand extension 
of this railway will be opened in December. The company is also 
considering a scheme for running an express train from the new Strand 
station to Finsbury Park some time after 11 p.m. in order to convey 
quickly to their homes theatre-goers living in the northern suburbs. 


PALL MALL ELECTRIC LIGHT CO. (LTD.) — The amount of electricity 
sold for tho nine months ended Sept. 30 is returned at 6,195,750 units, 
estimated to produce £79,913. 13s. 1d. against 5,469,575 unita, which 
produced £73,430. 2з. 9d. for tho corresponding period of 1906. 


STOCK EXOHANGE NOTICES.—The Stock Exchange committee have 
been asked to grant quotations to a further issue of £118,759 4} per 
cent. second debenture stock of the British Electric Traction Co, (J. Il.) 
and $6,500,000 $100 capital stock of the Shawinigan Water d Power Co. 


WEST INDIA & PANAMA TELEGRAPH CO. (LTD.) -The directors 
recommend payment of the following dividends :—6s. per share on the 
first preference shares (dividend for six months to June 30) and 20s. 


per share on the second preference shares (on account of dividends 
accrued to June 30). 
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Financial Results of the Tube Railways. 


WE helier 
leve thi | 
e tliat, up to the present, a comparative account 


of the worki 
E of the London tube railways has 
interest we ee 11 95 As such analyses are of considerable 
alf gear 1 a detailed statement of the last 
«found fe 1 in the form of a table, which will 
the Working of а 15 of this issue, and from which 
X frt sit 1 1 sient lines шау be com pared. 
®onld appear that ee with tramway returns, it 
ie] ine the : К m e results should be ob- 
“Зе, and in Db. 4 à о o LM e 
LU le cuna 190 80 ini as low as 33324., which latter 
bir] that (и и ои result; but, when it 15 
Ж сора КОА Is in several cases correspondingly 
“siderable ine ent that there is a general need for 
Tease in the receipts. Thus, although in the 


| case of the City & South London Railway the ratio of 


working expenses to receipts is only 47:9 per cent., and 
in the case of the Great Northern & City line 49:6 per 
cent, on the Great Northern, Piccadilly & Brompton 
tube the ratio is actually 71 per cent. As will be seen 
from the analysis which we gave last week of the London 
County Council trainways accounts, the corresponding 
ratio amounted to 65 ner cent., which cannot be considered 
by any means a perfectly satisfactory figure; so that, when 
the enormously greater capital expenditure per mile of 
route of the tule railways is considered, it is evident that, 
as the working expenses are not likely to decrease, there 
must’ be a considerably increased revenue before there can 
ће a good return on the capital invested. The extent to 
which the majority of thelines are handicapped by their 
excessive capital expenditure may be gathered from the 
fact that this expenditure is, in round figures, £600,000 
per mile of route, and the number of car-miles run per 
annum per mile of route is about 600,000. Consequently, 
a sum of about 24d. per car-mile must be earned to pay 
] per eent. on the capital, apart from working expenses. 
The Central London and City & South London tubes are 
in a somewhat better position, since the corresponding 
figures are 117d. and 1-34d. respectively. 


IT will be seen from the accounts that the Great 
Northern, Piccadilly & Brompton Railway is the only 
line on which the receipts per passenger are as high as 2d., 
though, owing to the increased fures recently initiated by 
the Central London Railway and the Great Northern 
& City Railway, the receipts per passenger, at least 
on these particular lines, will, no doubt, be somewhat 
higher in the future. One of the most interesting points, 
brought out by the analysis is in regard to the cost 
of maintenance. Thus, the newest tube—the Great 
Northern, Piccadilly & PErompton—has a figure per car- 
mile for the maintenance of track nearly two and a-half 
times as great as in. the case of the oldest tube—the City 
& Nouth London. There would seem to be need of con- 
siderable inquiry into this, even when allowance is made 
for the larzer cars in use. The former line has, also, an 


of OG7S8d. per car-mile on account of lifts. and 


expense it ol 
ипе, stores, &c., in connec- 


0-60 d. on account of fuel, ] | 
tion with tratie expenses, which would certainly seem to 
offer room for improvement. As Wwe believe that many 
alterations have recently been made in the running of 
several of these tube railways, we shall look forward with 
intcrest to the results shown in future half-yearly accounts, 
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do not suppose that any great distinction is likely to be 
drawn between one company and another in regard to smoke 
nuisance or any other nuisance, but undoubtedly a company 
carrying on work of great public utility deserves more than 
usual consideration. 


* Pay-as-you-enter " Tramcars. 

Ar the present time considerable attention is being paid 
in America to cars of what is known as the “ pay-as-you- 
enter" type. This system has been under trial in Montreal 
for the past three years, and, according to the Electric 
Railway Review, 300 cars of this type have Just been placed 
on the Chicago tramways, whilst others are under construc- 
tion for use in New York, Buffalo, Cleveland and Detroit. 
At first sight it would appear that considerable delay would 
result from the adoption of this system, but it seems 
that space is provided on the rear platform for 20 persons, 
go that this objection is removed, though at the expense of 
considerable waste space. Two doors are provided on each 
platform, one for entrance purposes and the other for leav- 
ing the car. Each passenger, before entering the car itself, 
has to pass in front of the conductor, who is thus on the 
rear platform at all times. The advantages claimed for 
this position of the conductor are that no fares are 
lost, that the conductor can prevent accidents due to 
passengers leaving the car when in motion, or due to the 
car being started whilst passengers are leaving or entering. 
This latter class of accident is by no means unimportant, 
since in Chicago it accounts for 30 per cent. of the total 
number of tramway accidents. Although this system may 
prove suitable where a uniform fare is adopted, and where 
single-deck cars are in use,it would scarcely be favourably 
received in this country, where it is necessary to carry 
outside passengers in order to deal with the large traffic. 
Nevertheless, we learn that in Montreal the system is 
proving very satisfactory, and it is even stated that an 
actual saving of time is gained in loading and unloading ; 
but this seems rather an extravagant claim. 


— . — 


Faraday Society.—It is announced that Sir Oliver Lodge has 
accepted the presidency of the Faraday Society in succession 
to the late Sir William Perkin. 


Manchester Students’ Section of the Institution of Elec- 
trical Engineers.— This section held the opening meeting of 
the session 1907-08 at the Mosley Hotel, Manchester, when a 
supper and smoking concert took place under the chairman- 
ship of Mr. J. Roberts. We understand that the concert was 
a great success and that during its progress the ranks of the 
“ glectrician-poets” received а new recruit in the person of 
Mr. L. H. A. Carr, who sang a topical song, composed by h:m- 
gelf, dealing with the future of electrical engineering. 


Smithsonian Institution.— We have received a copy of the 
annual report of the Smithsonian Institution, of Washington, 
U.S.A., for the year ended June 30, 1905. An appendix to 
the report comprises nearly five-sixths of the publication, aad 
contains reprints, from many technical publications, of lectures, 
papers, &c., delivered and published during the above-men- 
tioned period. Thearticles of more direct interest to electrical 
engineers аге: “The Tantalum Lamp" (reprinted from The 
Electrician), Progress in Radiography,” and “ Photograph- 
ing Lightning with a Moving Camera." 


Royal Society of Bdinburgh.— We have received a copy of 
the Transactions of this Society for the session 1905-6. Among 
the contents of the volume are Papers оп “ The Elevation ot 
the Boiling Points of Aqueous Solutions of Electrolytes," by 
Rev. S. M. Johnston, D.Sc., and * The Relationship between 
Concentration and Electrolytic Conductivity in Concentrated 
Aqueous Solutions,” by Prof. J. Gibson. In the former Paper 
the author, after describing a new form of apparatus he had 
designed, gives the results of experiments made on a large 
number of solutions. In the second Paper the author shows 
that when the concentration of the solutions is expressed 
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Smoke Nuisance at Generating Stations. 


SOME time ago we commented upon the prosecution of 
the Underground Electrie Railways of London (Ltd.) by 
the Chelsea Borough Council for permitting * black smoke " 
to issue from the chimneys of their generating station at 
Lot's-road. The defence put forward was that the chim- 
neys were of such an unusual size that the smoke appeared 
black merely on account of its large volume, and that its 
quality would have appeared harmless in the case of a 
chimney of ordinary diameter. The case has now been 
concluded, and the defence put forward has not only 
proved sufficient to secure a dismissal of the summons, 
but the Council in addition find themselves mulcted 
іп а sum of 300 guineas for costs. We think that the 
defence put forward is perfectly sound. Generating sta- 
tions are sometimes put up with a number of small 
chimney stacks of no particular height, yet if a single 
stack were erected, which would, generally speaking, be of 
greater height, the public would complain that the smoke 
emitted was blacker, notwithstanding the fact that it might 
be of precisely the same quality, and would be distributed 
higher in the atmosphere, thus actually causing less 
nuisance. There are some who will cavil at the opinion ex- 
pressed by the magistrate,tothe effect that we must not forget 
what a debt of gratitude is owing to the company for substi- 
tuting electrical power in place of the old system of steam 
trains, which caused a stifling atmosphere in the tunnels. We 


publie wireless telegraph service. 
messages have appeared in the journals this week. 


in terms of gram equivalents of the solute per unit mass the 
conductivity can be expressed by a simple equation. The 
Paper is based on data given by Kohlrausch and Holborn 


(Leitvermógen der Elektrolyte), the results being expressed in 


terms of mass units instead of volume unita. 


Wireless Telegraph Notes.—The Marconi Company have 
again given no signs of commencing either a regular Press or 
Two, or at most three, 
We learn 
from several sources that numerous communications passing 
between Clifden and Glace Bay, and vice versa, are being re- 
ceived at wireless stations other than Marconi in various parts 
of the world, one of our correspondents informing us that at 
one of the stations in the United States the messages from 
Clifden especially are being clearly received. From this it 18 
regarded as certain that the Clifden station is much more 
powerful than that at Glace Bay. 

A rumour has been in circulation, and is said to have 
originated in a journal published at St. John's, Newfoundland, 
that the Marconi Company have decided upon adopting 4 
minimum charge for wireless messages of 6s. 6d. per message. 
We have the highest authority for stating that the average 
value to the cable companies of transatlantic messages is 78. 
per message, equal to seven words, a very large number of mes- 
sages amounting in value to 5s. only. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair, 
Garachico (Teneriffe:—Santa 
Cruz dela Palma ........ ... July 12, 19C6  ... => 
Grand Canary—Lanzarote ... Sep. 18, 1900 = 
Brest— Dakar t ee J aly 22, 1907 
(тпегпвеу—.)егвеу 
Fuo— Bushire 


—— 


Oct. 19, 1907 


Oct. 31, 1907 
Oct. 31, 1907 — 
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Telephony in Sicily.—The Zeitschrift für Schwachstrom- 
kehnick gives the following interesting account of the present 

ition of telephony in Sicily. There are, in the whole 
island, only two exchanger, one in Ajaccio and one in Bastia. 
But these are specially interesting for four reasons. Firstly, 
they are not connected with each other. Secondly, they are 
both connected to the French telephone system. Thirdly, the 
exchange at Ajaccio has only one subscriber, the mayor's office. 
Fourthly, the exchange at Bastia has no subscribers. 

Royal Society.—Among the Papers read at the meeting 
yesterday afternoon were The Effect of Pressure upon the 
Are Spectra of Metals,” by W. G. Duffield; “ The Electric 
Discharge in Monatomic Gases,” by F. Soddy and T. D. 
Mackenzie; “ The Diurnal Variation of Terrestrial Magnetism,” 
by Prof. A. Schuster, F.R.S. ; On the Measurement of Tem- 
peratures in the Cylinder of a Gas Engine,” by Prof. H. L. 
Callendar, F.R.S. ; and“ Note on the Association of Helium 
and Thorium in Minerals,” by the Hon. R. J. Strutt, F. R. S. 

The Royal Society has, with the King’s approval, awarded 
the following medals :—A Copley Medal to Prof. A. A. Michel- 
son for his investigations in optics ; a Davy Medal to Prof. E. W. 
Morley for his contributions to physics and chemistry ; and 
especially for his determination of the relative atomic weights 
of T and oxygen ; and a Hughes Medal to Prin. E. H. 
Grifiths for his researches on the determination of the electrical 
units from the mechanical equivalent of heat. 


Institution of Civil Engineers.—The Council of the Institu- 
tion of Civil Engineers has made the following awards for the 
ssion 1906-1907: The Howard Quinquennial Prize to Mr. 
Г.Е. Vickers, C.B., in recognition of the part he has taken 
during his career in developing and improving the production 
of steel for important engineering purposes; Telford Gold 
Medals to Messrs. Dugald Clerk and E. J. Way; Watt Gold 
Medals to Messrs. J. Т. Milton, A. W. Brightmore, D.Sc., and 
| V. Lloyd-Jones; George Stephenson Gold Medals to 
4 Hobson and W. С. Copperthwaite; Telford Premiums 

оаа C. Е. Jenkin, B.A., W. A. P. Tait, B.Sc., А. P. 
Totter, B. A., M. Kellow, H. J. S. Heather, B. A., A. M. Robe- 

m and J. W. Kitchin; a Crampton Prize to Mr. R. F. 
" rix Manby Prizes to Messrs. S. А. Frech and С. D. 
15 м ; the Miller Scholarship and the **James Forrest " 
Vu to Mr. A. C. Anderson ; Miller Prizes to Messrs. R. A. 
n "à C. A. Ablett, B.Sc., E. H. Heathcote, M. A., G. B. G. 
K шр G. F. Walton, and А. T. Weston, M. Sc.; 
1 jen m hg п of the October and 
nations -1907, respectively, ; 

F. C. R. H. Boyd and D. J. Morris. us E 


Кыштан Institute at Belfast.— The need for proper 
Шш 1 in a city whose manufacturing and commer- 
mi P are so well developed as in Belfast is naturally 
mulate an 5i inthe year 1900 the Corporation decided to for- 
1 Wen E scheme, and a committee was appointed 
ing a and deal with the whole matter. It was decided 
dut ее the existing institutions under опе authority, 
lünen D, Instruction was necessarily given in the old 
ea d uring this time a central institute was being 
T n 95 opened for students in September, 1906. 
when НЕ PER however, only took place on the 30th ult., 
трие, x Lieutenant of Ireland attended in state for 
ing «full decor e have received an illustrated souvenir, giv- 
pears that 1 of the new building, from which it ap- 
evening technical d preparatory and art schools, day and 
and textile ind es are provided for the building trades 
mathematics 1 Instruction may also be obtained in 
subjects, The ү and applied chemistry, and in engineering 
equipment Md 1 of the building and the details of the 
m the descripti ave been thought out with great care, and, 
Ше will be а d 115 given, it would appear that the new Insti- 
Obtaining in ate ed acquisition to those in Belfast desirous of 
8 instruction ш technical subjects. 


Gas Engi : 

Prof, B. е Efüciency. In a Paper read on this subject by 

Engineers 1 5 before the Institution of Mechanical 
e Institution . with the Report of the Committee 

Internal C of Civil Engineers on the Efficiency of 


om + е „ М 
ustion Engines, This report stated that, in the 


case of gas engines, indicator diagrams did not give as accurate 
results as was generally supposed. Tests described by this 
Committee supported this view, and the mechanical efficiency 
was, therefore, obtained by running the engine light and esti- 
mating the indicated horse-power under these conditions. This 
value was added to the brake horse-power at full load, and the 
sum was taken as being the true indicated horse-power. 
Having regard to the widespread effect that this view would 
have on already published efficiency tests, the author under- 
took some investigations to determine whether the indicated 
horse-power of а gas engine is so variable а quantity and во 
difficult to determine as the Committee suggested. The Paper 
contains the results of some tests made, with this object, on a 
40 Н.р. Crossley engine and on an engine belonging to the 
Daimler Co. From the results obtained the author draws 
the following conclusions: (1) That if precautions are taken 
to keep the gas supply constant the diagrams given by the 
engine are very regular, whether the engine be missing igni- 
tions or not, and give a measure of the indicated power correct 
to within 1 or 2 per cent. (2) That the difference between 
indicated horse-power and brake horse-power is rather lese 
than the horse-power at no load under the same conditions of 
lubrication, owing to the difference in power absorbed by 
pumping. The friction is constant if the temperature of the 
cylinder walls is kept the same, but is very dependent on this 
temperature. 


— —— — 
ARRANGEMENTS FOR THE WEEK. 


FRIDAY, November 8th (to-day). 
NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. | 
5 p.m. Meeting at the Institute. Debate on!“ The Relative Merits 
of College and Workshop Training to the Engineer." 


Tue Evecrro-Harmonic Society. 

8 p.m. Concert in the King’s Hall, Holborn Restaurant, W.C. 
(Ladies! night). 

PuystcaL SoctETY. 

5 p.m. Meeting in the Physics Laboratory, Royal College of 
Science, Imperial Institute-road, South Kensington. Agenda : 
Discussion on Mr. Campbell's Paper, Оп the Use of Vari- 
able Mutual Inductances”; Papers оп “ А Graphic Method 
for Stream Lines and Equipotential Surfaces,” by Mr. L. F. 
Richardson, and ‘On the Lateral Vibrations of Bars sup- 
ported &t Two Points with One End Overhanging," by 
Dr. J. Morrow. 

SATURDAY. November 9th. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

10 а.т. Visit to the Bow Works of the N orth London Railway Co. 


MONDAY, November 11th. 
GRADUATES’ SECTION OF THE INSTITUTION OF MECHANICAL ENGINEERS. 


S p.m. Meeting at Storey sGate. Paper on “Railway Signalling,” 
by Mr. H. E. Morgan. 
THE ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND. 
8 p.n. Meeting in the Physics Theatre, Royal College of Science, 
St. Stephen's Green. Paper on “ Internal Combustion 
Engines," by Mr. J. Lyon. 
TUESDAY, November 12th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Physical Laboratory of the University 
of Manchester. Chairman's Address by Mr. M. B. Field. 
GLASGOW SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
5 р.т. Meeting at 207, Bath-street, Glasgow. 


WEDNESDAY, November 13th. 
THE ASSOCIATION OF ENGINEERS-IN-CHARGE. 
8 p.m. Meeting at St. Bride's Institute, Bride-lane, Fleet-street. 
Presidential Address on 4 Economie Considerations on the 
Management of Plant," by Mr. W. H. Patchell. 


THURSDAY, November 14th. . 
BIRMINGHAM AND DISTRICT ELECTRIC CLUB. 


7:30 p.m. Meeting at the Colonnade Hotel, New-street. Paper 
“Recent Developments in Single-Phase Motors for Power ant 
Truct ion,“ by Mr. V. E. Walters. 

THE INSTITUTION OF ELECTRICAL ENGINEERS. | 
S p.m. Meeting at Great George-strect, Westminster. i T le 
‘©The Dielectric Strength of Insulating Materials anc e 
IIr. A. Russell, М.А. 
ELECTRICAL. ENGINEERS. 
f Science, Dublin. 


Grading of Cables," by Mr. 
DUBLIN SECTION OF THE INSTITUTION OF 
8 р.т. Meeting at the Royal College o 


AY, November 15th. "PENES 
кыры THE INSTITUTION OF MECHANICAL 5 оа 
$ p.m. Meeting at Storey's Gate. Paper on *' La i 
| Appliances at the Mines of the New Kleinfontein Co., Trans 

vaal,” by Mr. E. J. Way. 
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ELECTRIC CRANES.* 


BY H. H. BROUGHTON. 
(Continued from page 43). 


Summary. -In this article the author deals with the important 

uestion of the rating of motors for crane work. The ratio between 
the working at full load in the time occupied for a complete cycle of 
operations and the time of the cycle itself is termed the load factor,” 
and this method of rating is explained. A comparison is also given 
showing the misleading results obtained by the usual method of speci- 
fying a full-load test for u certain period. Tables referring to motors 
manufactured by Messrs. Siemens Bros. and the Electrical Co. are 
given in explanation of these points. 


Rating of Motors.—The question of rating is very impor- 
tant, and too much attention cannot be given to its careful 
consideration. The great and frequent fluctuatious in the 
loads which crane motors are called upon to deal with make 
it difficult in particular cases to decide upon the right size 
of motor or even to specify a suitable temperature test. On 
this hand, an ill-considered specification may result in а 
large error being made in the size of motor actually selected. 
An example of this kind, of unusual interest, came before 
the author's notice quite recently. The motors fora certain 
ladle crane had to be tested in the presence of the consulting 
engineer, before being fixed on the crane, on a full-load run 
of siz hours’ duration, and for thirty minutes with a 50 per 
cent. overload, with a temperature rise not exceeding 80°F. 

In the case of cranes for a specified duty going through 
a known cycle of operations all day long the work of the 
motor is known beforehand, and it 1s not a difficult matter 
to select a motor for doing the work. 

Messrs. Siemens Bros. have given considerable attention 
to the subject, and have standardised several types of motors 
for crane work, with ratings based on the researches of 
Oelschläger. f 


The following remarks may help to familiarise Siemens’ 


 *]oad-factor" method of rating motors for intermittent 


work. The method, of comparatively recent origin, founded 
on rational principles, appears to be almost unknown to 
crane makers and users, although it gives much better 
results in practice than the 1, 3, 1 or 12 hour ratings, both 
as regards economy and performance. 

It is evident that the chief controlling factor in the selec- 
tion of a motor for intermittent work of any kind is the 
ratio between the working period and the idle period, or 
the ratio between the working period and the time occupied 
for an entire cycle of operations. The latter ratio, known 
as the “load factor,” has been adopted as the basis of the 
method. The “load factor” is of the nature of an average 
taken over a whole day's work. A “load factor” of 3, $, 
1 or 4 indicates, therefore, that the motor is running at 
full load during ү, 4, X or } of a cycle of operations. For 
instance, in the case of the lifting motor of a jib-crane 
handling geueral cargo out of ships into trucks, or vice versa, 
it is found that the “load factor" is, on the average, about 3. 
Assuming the cycle of operations to take 6 minutes, this 
means that the motor runs during every cycle {x6=1 
minute, and rests for 6-1=5 minutes. A ‘motor which 
will do its work under these conditions, without overheating 
or sparking, is amply large enough. 

The “load factor " of any motor for intermittent use can 
be determined without difficulty when the conditions of 
working are known. For instance, taking a jib crane 
lifting and slewing by separate motors, a complete cycle of 
operations would be as follows :— 

Adjusting andlitehinzonthe | Unhitching the load. 

Raising the load. fload. | Raising the empty hook. 

Slewing. Slewing back. 

Lowering the load. Lowering the empty hook 


* Copyright. All rights of reproduction are reserved. 
t Eh ktrotechuische Acitsckriſt, December 20, 1900. 


As a matter of fact, the operations of raising and slewing, 
or lowering and slewing, are frequently performed simul- 
taneously, and this is taken into account in deciding on the 
“Joad factor" to use for such a case. The "load factor” 
for each motor is then obtained by dividing the time during 
which the motor is running at full load (making due allow- 
ance, of course, for the time during which the motor is doing 
light work, such as raising the empty hook, &c.) by the 
total time of a cycle. 

Lifting motors have almost invariably to work at lower 
“load factors” than motors employed for slewing and 
travelling, as these are practically always working at full 
load while in operation. 

The “load factor” of lifting motors may vary from 
about 4 for grab coaling cranes, down to qu. or less, for 
general merchandise cranes. For slewing motors the “load 
factor" ranges from } down to about 4. These figures 
naturally depend on circumstances. It is, however, inad- 
visable to adopt a “load factor” lower than about 4 on 
account of mechanical considerations with regard to the 
motor spindles, and in view of possible sparking at the 
commutator, 

For shop and overhead travelling cranes, a т “ load 
factor" for lifting and cross-traversing, and a 4 load 
factor" for travelling, meet average conditions, and for 
capstans and winches the average “ load factor" may be 
taken as 4 to }. Only in very rare instances do conditions 
demand a higher “load factor” than 4. 

Besides the “load factor” there is another factor to be 
considered when selecting motors for intermittent use, 
namely, the length of time during which the motor is run- 
ning without a stop within a cycle, or, if the “load factor” 
be known, the length of the cycle itself. In crane work, 
generally, the time for a complete cycle of operations 18 
almost invariably less than 12 minutes, being more of the 
nature of a 1 or 2 minutes cycle. The outputs given in 
Table XIIL, which refers to Messrs. Siemens Bros., C type 
motors, are based on a 12 minutes cycle. They are 
obviously correct for shorter cycles, and are not materially 
affected even if the cycle is much longer than 12 minutes. 
For a 12 minutes cycle the following table shows the 
relation between the working period and the idle period at 
various load factors " :— 


* Load factor" ...... iue 4 4 4 4 
Minutes working. 2 3 4 6 
Minutes resting ......... 10 9 8 6 


The motors are designed to give a temperature rise of 
80°F. after six hours’ intermittent run at 4, 4, 5, 3“ load 
factor.” 

That the system, at present in vogue in many places, of 
selecting crane motors on the basis of a half-hour or one 
hour full-load run with a given temperature rise may lead 
to erroneous results is well shown by a comparison of the 
sizes of motors as obtained by the two aiternative methods, 
for a jib crane for unloading coal from barges by means of 
grabs with, say, 70 lifts per hour. For the purpose of com- 
parison we will assume that the full-load output of the 
various motors is to be as follows: 

Lifting motor, 24 B.H.P. 
Slewing motor, 74 B.H.P. 
Travelling motor, 62 B. H. P. 


The lett-hand column in Table XIV. contains the sizes of 
motor which will give the above outputs for half an hour 
without overheating, while the right-hand column contains 
the sizes of motor as obtained by the“ load-factor" method. 
The “load factors” adopted are based upon actual results, 
and will give the correct sizes of motor. 

It will be seen that in the first two cases the motors on 
the half-hour basis are too small to do а day's work with- 
out overheatiug; in the third case the motor selected on 
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rable XIII. Outputs and Speeds of Series-Wound Motors at 440, 220 and done, and is, therefore, a simpler and more 


)) a ILL E satisfactory method. 
| Load Load Nevertheless tal 1 

Load factor. ; Load factor. кишиди и factor. Hack фы чо 19 SN deadly оь 
| | 5 Me.. Me. defined to enable the designer to decide upon 
au High dium. High. dium. Low.) High. dium. Тоз. dium. Low. Low. a“ load factor.” As an example may be quoted 
: — -— — -——: — . the case of a 10 ton crane, after a hard day's 
a S a. E . K |А LE E Z AJAA S a aa S work, handling 15 ton loads. Many such in- 
de mem „ A А s T a шыш ы A m aT stances could be given, and, as is well known 
NEC LE Pai 8 S E me т e ег * to the crane maker, those in responsible charge 
AC 11970 7 760 841360 678049 530| 61520) 5850 4 5901492231640 27700 of the crane, after handling a serious overload, 


K 141 78011 540110 580; 9 '610164 380 74 1100 772 54 450 54 910 20 4 oi 
^81 63015} 440174 68013448010340,13 790/11 560 8 380 9640) 7 70 . 5 " 

b 8 63023 40024. 68020 43013270 18, 7901648010) 31013530 9340 74380 and at the same time express regret at having 

10 43 35035 37038 580,30 400 19 240 28 6802445016 1020501 шп 22 parted with their old square-shaft crane. 

131006 32030 320.56 | 57043 350 32 310 40 680/33 400 26 27027450722 300 ) Again, notwithstanding the excellent prin- 
520 74 32074 |5 5043 34055 62 34 270 3945029 30023 360 2:57 ^" © i ^ 

520 0 49074 32074 | 23060 T ciples underlying the * load factor" system 


* These motors may be used with voltages differing not more than 12 per cent. of rating, there will be, for a long time to 


from these, in which cases their B. H. P. and speed will vary approximately in the come, a number of designers and users who 


i | 1 d 1 h is 1 ° , 2 
ratios of actual to listed voltages. For the purpose of such calculation the liste prefer the older “time” system of rati ng. 


voltage should be selected which is nearest to the actual voltage. : : 3 
soi O s == When a time system of rating is decided 


the half-hour test is unnecessarily large, and the work | upon, a general idea of the work to be dealt with is necessary. 
could be done, at least equally well and certainly more | The Electrical Company, in order to assist their clients in 


51910 4 580 report that the motor cannot do its work, 


cheaply, by the next smaller size of motor. selecting motors, have arranged crane services in fourgroups, 
It might be thought that there would be a certain length | namely, light, normal, severe and exceptionally severe. 
of short-time run correspouding to each particular “ load The service may be regarded as light when the load 


factor” rating, so that a short-time run could be specified | remains practically constant while it lasts, and when а long 
instead of the “load factor,” and would give equally good | rest follows a short period of service, so that the motor may 
results. This, however, is not the case, owing to the fact | cool down to its initial temperature; such loads are im- 
that motors of different sizes, and even different parts of the | posed by infrequently operated dock cranes, capstans, &c. 
мше motor, heat up at very different rates. The degree | The cross-traverse motor of a travelling crane with small 
t enclosure is also a very important factor in determining | spans, but of long track, is subject to similar working con- 
the rate at which a motor will heat up; a protected-type | ditions, as опе may reasonably expect that the period of 
machine, for instance, heats up much more quickly than an | traverse motions is of short duration in comparison with 
enclosed machine of the same size, owing to its larger out- | that required for hoisting and travelling. 
put and consequently greater copper and iron losses. It is A normal service is imposed when motors are to be 
clear that in order to select a suitable length of time for a | selected as suitable for a continuous service of one hour. 
continuous run on test it is necessary to know not only the | The service, however, should not be such as to actually 
had factor,” but also the thermal constants of the machine impose the normal load continuously for the period of one 
that is to be used. The “load-factor " rating, on the other | hour; it is essential that stoppages occur at certain intervals 
hand, requires only a knowledge of the work that is to be | to allow the motor to cool. This normal load service is 
SOS === - | required by busy workshop and foundry cranes, dock cranes, 
turn-tables, traversers, &с. 


Table XIV. | ; . . 

ad - m A severe crane service exists when the maximum load is 

а “Half-hour” rating. Load - factor“ rating. hoisted continually. Such service may be regarded as 

Liting motor _. . б — - | normal only, and as permitting the use of normal one-hour 

ing 59 Un 25 rpm. , 15716. 505 r. P. mi. 3 Lf. load motors when the slow-speed types are used. If high- 

Travelling motor — 9C. 450 b | 80 380 {ри ? i speed motors are selected, they should be worked no higher 

ШЕ иез чаре — — + = —— | than at 85 per cent. of their normal rating. They can stand 

numbers refer to the motors given in Table XIII. this service for 1} or 14 hours without interruption. 

—_ —_ - 


E Current Consumption in A mperes, based on percentages of the Normal Torque. 
2$! q. - „ —— — - — — — T UT 
Sol Size V. W.D. 5°2. At voltages of | Size X. W. D. 36:5. At voltages of 
i ong 8 —---———. | "E 
Bs +0, 900. 110, 220, 440. 500 110. 220. 440, 500 110, 220, 440, 500. 110, 220, 440. 500. 110. | 220. 440, 500 
Ё Я ft | Р — э ШИН; - - ванне 8 ў zv) 
rn ft. hs min. H.P. Speed. Н.Р. Speed. amp. amp. amp. kgm. lb.-ft.' у. min. H. . Speed. H. P. Speed. amp. amp. amp. 
0831 5-09 eaa io. == — — Mp — = =. ае? 
ИЛЕП зы ‚ КЫ) 980 1271113 100 50, 25 | 817, 58˙82 86·60 * | 7-1 | 620: 80 U»Xÿỹk!F 
20 186 1193 79 . 149| 800 169 977 127 64 32 12.25 8820 884) * 96. 560 10.9 636 73 36 18-0 
248 17-86 810 „ 178. 7:0 202 875 149 75 37 16.34 11765892 * 119 520 135: 591 89 441 925 
№ 331 3383 820 251: 674 266 765 192 96 48 |9451 17647901 * 157 460 179 523 117 58, 290 
У Hi 281 828 2% 610 390 694 22-8 114 5-7 32.68 235˙30 00-4 240 18:9 415 215! 471; MO | 70 350 
8) 497 375 9255 3.26 565 3˙70 642 26˙3 13 6:6 | 40-85 29412 90-5170 22:0! 386 25:0 439 162 81 40% 
? 5% 41.69 818 14% 1.09 532 119 604 300 150 75 49.02 35294 90-1 138 25˙0 | 365 281 415 185 92| 465 
8) 62 1766 81 8160 41] 507 4°67) 576 33-6 16:8 | 84 57:18 411770 90:2 110 | 28 •0 352 31˙8 400 | 20 104 02:0 
М T4 ger suo 70 40 486 5.10 352 371 186 93 6535 470521898 90 310, 310 333 386 230 113, 279 
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Motors used for operating steel works cranes are subj ected 
to an exceptionally severe service. In busy times such 
eranes may work day and night. Motors of the slow-speed 
type should be used for hoisting and travelling purposes 
on such cranes, with a capacity equivalent tc 14 hours con- 
tinuous working under full load. If, nevertheless, high- 
speed motors are selected, they should have at least a two- 
hour full-load capacity. 

It may be said that these ratings are too liberal, but it 
is well to bear in mind that in many cases a stoppage of the 
cranes would mean considerable financial loss, as such an 
occurrence may cause a standstill of the whole steel works 
plant, and further, in order to conclusively show the supe- 
riority of the electric crane, we must make the construction 
so perfect that the chances of breakdown are so remote as 
to allow of the rough and unskilful treatment which 
invariably follows from putting a labourer in charge. 

In Table XV. will be found compilations of values 
between extreme practical limits for two different sizes of 
motors by the Electrical Company. This table sets forth 
the comparative values of torques, output, speed, efficiency, 
duration of load and current consumption in relation to 
percentages of the normal torque. 


(To be continued.) 
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THE SENSITIVENESS OF PHOTOMETERS. 
BY LANCELOT W. WILD. 


In choosing the photometer, one of the first things to be con- 
sidered is the matter of sensitiveness, bearing in mind the class 
of work to be undertaken. When the lights are exactly 
similar as to colour there is а fairly wide choice open to the 
buyer, but still there is a considerable difference in the sensi- 
tiveness of different types. As soon, however, as an appreci- 
able colour difference is observable, photometers of the flicker 
type come easily first as regards sensitiveness. 

In order to arrive at the relative sensitiveness of the various 
types of photometer in general use, the following experiments 
were undertaken. 

First, two carbon filament lamps were compared, the one having 
an inefficiency of 4:32 and the other 4:35 watts per candle- 
power. The illumination on the screen was 1:2 candle-feet. 

Next, one of these carbon lamps was compared with an old 
Osram lamp, having an inefficiency of 1°40 watts per candle- 
power, the illumination on the screen being 1°65 candle-feet. 
Finally, а 10 c.p. pentane lamp was compared against an 
incandescent gas burner, the illumination being 3:1 candle-feet. 

The method of estimating the sensitiveness of the photo- 
meters was as follows: The comparison box was moved out of 
balance to the right, and was еп brought back slowly till 
balance first appeared to be obtained, the reading being then 
noted. The box was then moved a considerable distance to 
the left and was again brought back till balance was apparently 
obtained. The reading was again noted. The difference be- 
tween these two readings is a measure of the sensitiveness of 
the photometer. Each pair of readings was taken six times 
and the mean of the six on either side was then calculated. 

The chief difficulty to be met with in attempting to carry 
out these experiments was found to be the fatigue to the eye. 
This was partially overcome by repeating the experiments a 
second time on another day and in the inverse order. 

The following table sets out the relative sensitiveness of 
the photometers experimented upon. 

In looking through the above table it will be seen that the 
figures are not completely concordant. This is, however, only 
what might be expected, as it is extremely fatiguing to the eye to 
take a number of very close readings directly one after the other. 

The relative sensitiveness of these various types of photo- 
meter fits in fairly well with what one would expect when 
their construction is considered. 

The Ritchie wedge experimented upon was the Simmance 
Abady flicker photometer with the wheel at rest. A distinct 
black line could be seen between the two illuminated surfaces, 
due to the edge being very slightly blunted. Hence, the two 
illuminated surfaces were not in absolute juxtaposition. 
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Carbon lamps | Carbon and Pentane 
both same in- Osram ineffi- and incan- 
efficiency. ciency 4:5 & 14 descent gas. 


Photometer. 


Per cent. Per cent. Per cent. 

Ritchie wedge .............. 2:4 | 5:0 8:2 
Joly prism (paraffin) ...... 2:5 | 4:8 8'3 
Lummer B ип ШШ... 0°7 | 5:5 8:0 
Bunsen, ordinary, single . 1:2 | 3:6 87 
Р double 1:5 | 5:0 9:8 
Bunsen, special, single ... 0:4 3˙5 7˙8 
$ „ double... 1:0 4-5 9:0 
Trotter, badly made ...... 3:5 6:2 11:5 
M very carefully cut 0:8 4:8 9:6 
Simmance Abady flicker. 1:7 1:8 2'1 
Wild flicken 0:8 0:8 10 


ынанса es ee Аб НЫНЫН Rc 


The Joly photometer consieted of two paraffin blocks 
separated by a thin piece of paper. Again the surfaces viewed 
were not in absolute contact. 

In the Lummer photometer the two surfaces to be viewed 
were in juxtaposition, but the dividing line between them 
was very slightly serrated, though not noticeably so, unless 
very carefully examined. ‘Che sensitiveness of this photometer 
was superior to every other for lights of identical colour, with 
the exception of the writer’s own form of Bunsen disc. 

In the ordinary form of Bunsen disc the dividing line be- 
tween the two surfaces is not sharp, as the wax runs somewhat 
in the process of manufacture. Hence, the sensitiveness is not 
so good as the Lummer. The usual way of using a Bunsen 
disc is to endeavour to inspect both sides at once, neither side 
being balanced in itself, but the want of balance being brought 
to the same value on both sides. If, however, one side only is 
inspected at one time, and that balanced, a very great increase 
of sensitiveness results. 

The writer's own pattern of Bunsen disc is very far superior 
to the ordinary form. It consists of white blotting-paper 
partially treated with wax. The special point about it is that the 
wax is very evenly laid on, is the same thickness both sides, 
and the transition from translucent surface to reflecting 
surface is extremely sudden. The advantage gained by look- 
ing at one side only of the disc is far greater with this form 
than with the ordinary form of Bunsen disc. 

The sensitiveness of the Trotter form of screen depends very 
largely upon the care taken in cutting the card. If the card 
is the least bit rough at the edge the sensitiveness falls off. 
It ought to be possible to make this form of photometer as 
sensitive аз the improved Bunsen disc, but the writer has 
failed to cut the card sufficiently well, though taking the very 
greatest care over it. 

On lights of the same colour flicker photometers are not so 
good as the best of stationary photometers. In the Simmance 
flicker there is always a considerable residual flicker after the 
best balance has been obtained, due to the bluntness of the 
edge of the wheel and to thefact that different parte of the wheel 
are different distances from the lights. 

In the Wild flicker these two disturbing influences are re- 
moved, but another one of apparently less magnitude is brought 
in—namely, that there is still a very slight residual flicker due 
to the variation of angle of view when the eye moves across 
the field. 

If the lights to be compared were always the same colour 
absolutely there would exist no field for the flicker photo- 
meter. A very slight difference in colour, however, is suffi- 
cient to upset observations with stationary photometers, аз the 
following experiment will show. „ 

Using two lamps having an inefficiency of 4°32 and 4°35 
watts per candle-power respectively, the writer, as shown above, 
obtained with his own type of Bunsen disc a sensitiveness to 
0:4 per cent. On replacing one of these lamps by another 
taking 8°85 watts per candle-power, the sensitiveness Was 
brought down to 2°6 per cent. Strangely enough, changing 
to 1:4 watts per candle-power only made a further difference 
of another 1 per cent. 

In conclusion, it should be noted that two photometers of 
the stationary type give better results than the best of the 
flickers with lights of exactly the same colour, but as soon а8 
the colour difference is at all appreciable, such as is met with 
even in the photometry of carbon filament lamps against a 
carbon filament standard, either flicker photometer is superior 
in sensitiveness to any other form of photometer. 
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ACCOUNTS OF THE LONDON TUBE RAILWAYS. 


We give herewith, in the form of a table, a detailed analysis ' 
a the accounts, for the half-year ending June 30, 1907, of | 
the underground railways of London. | 

It will be noticed that the Charing Cross, Euston & Hamp- 
dad and the Waterloo & City tubes are omitted from the 
uble; the former of these lines was only opened for traffic 
doring the last week of June, and no accounts are, therefore, , 
yet available; whilst, in the case of the latter, no separate 
xcoants have been published since the line has been absorbed | 
by the London & South-Western Railway Co., as the returns 
re now included in that company's accounts. It will also be 
noticed that, although details of the working costs of the | 
Metropolitan Railway are given, these are not worked out per , 
c- mile, as on account of the large number of steam trains 
sill running on that company’s lines, such figures would prove 
misleading for comparative purposes. 

A point of great interest, brougbt out by Table I., is the 
large capital expenditure per mile of route on the two most recent 
tube railways—the Bakerloo and the Great Northern, Picca- 
dilly & Brompton—exceeding in this respect the figure for the 
Central London Railway. The expenditure per mile on these 


tubes has, however, even been exceeded on the Charing Cross, 
Euston & Hampstead tube; for it appears from the few 
figures which have up to the present been published that the 
capital expenditure per mile of route will be quite £690,000. 
These figures show what a large revenue per mile must be 
earned before a satisfactory return can be made to the share- 
holders. 

Considering now the expenses of operating the lines, it is 
very gratifying to English engineers to see that the City & 
South London Railway is operated at little more than half the 
cost per car-mile of the newer tubes, which are being run more 
on American lines. Considering that the City & South 
London tube was the pioneer, constructed many years ago 
on original lines, its satisfactory operation at the present 
time reflects great credit on all concerned with the scheme. 
It is particularly worthy of note also that, although this 
line has been running for so many years, the cost of main- 
taining the permanent way is much lower than on any of 
the other and newer tubes, being, in fact, only about one- 
eighth of that on the District Railway, which in this respect 
is most unfortunately placed. Whether this fortunate expe. 
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Hm Table I. RE 
Central City & South Baker Street &|G.N. Piccadilly, Metropolitan | Metro- Great Northern 
== London. London. Waterloo. & Brompton. | District. politan. & City. 
Le о route constructed .................. 6:43 | 7:25 | 47 9-0 | 28:3 rri | 341 
ral expenditure, total . . . . . . oso. £3,906,108 23. 103,654 42, 960,891 £6,747,715 | £12,084,495 14, 842,084 £2,310,011 
„„ per mile of route £607,481 | £428,090 ! £629,977 £749,746 £427,115 £191,510! — £677,492 
Teal number of cars. . . . . . . . . 238 | 155 110 | 225 — e | 76 
Prenger train-mileage .. ... . . . 638,427 357.948 468,460 919,884 | 1,668,123 1,173,504 356,121 
fender senes emen. appr x. 4, 020, 0 2,792,474 | 1,453,635 2,929,871 | 7,454,953 WENN 444.924 
ler of passengers . . . 20,260,871 | 10,786,386 | 9,936,995 11,953,759 | 25,426,825 37,481,35527 8,269,435 
unter of passengers per car-mile 5:04 3:86 683 4˙08 | 3:42 i NS. 

‚саг Рг. cu Per car Pr.car Pr. car € P er саг 
un Total mile. | Total | mile. Total | mile. | Total mile. Total | mile. Total | Total | mile. 
ы ишке of way, works, &c. £ d. £ d. £ d. £ | d. £ d. £ £ d. 
banane nen superintendence 535 0082, 500.00 682 | O-112 | 1,046 ORS | „ 469 0,1% 3,152 42 | 0-009 
sarane and renewals of per. жау... 2,604, 0-155 ^ 614|0053 761 | 0125 | 1,472 ' 0121| 12,823 |0412) 12,300 6021 0:129 
y, Мовлам telephones & telegraphs 820 0-049 298|0°026 335 | 0-055 : 1,246. 0:102; 5,725 | 07184 4,259 . 245 0:003 
"iir tostationa, buildings, tunnels, &c. 464 | 0-028. 44) | 0-038 407 | 0-020 547 | 0:045, 4,811 | 07154 4,990 98 0:021 

u . 4498 0284 1.402 0.121 2185 | 0359 | 431 10:353, 23,728 0.762 24,701 987 0-212 
— — GS —e—ã Z —e— | Oe єт ee нй 
UND & renewals of rolling stook & lifts, | | | 
“ts aliceexp.t gen. superintendence | 120 | 0:007 50 0004 445 | 0074 497 | 0:035 | 1,399 | 0°045 461 | 35 0:007 
Pra КАГЫ SAIS оны | 3,895 | 0-233) 3,411 | 0-293 | 1,752 | 0-289 | 2,424 0-198 | 19,790 | 06381 10,746 734| 0158 
‘a and renewal of lifte .. . . ... 25097 0125; .. | .. 479 | 0075 UNUS UU. due Mose - 189 0041 
3 ) 86 | с. 
PV 6.112 | 0'365 3,461 0.297 2,676 | 0438 30841 0313 21,189 0:683 1127 958 0206 
тй |=“. — — — — — — лрын ¼ or 
hr opes, ic г 16,857 | 1-008 9,697 0833 | 9,936 | 1:521 | 15,690 | 1:984 | 33,024 1:063] 38,153 5,643 1215 
ene азу ERE тавана a P 5 ; х ; 52 о, 4 , е , == ~ 
are] Ting, water and genera] stores 4,426 0.265 1,459 | 0-128, 3,512 0-379 | 8484 0.695 3,909 | 0-126 4.491 1,666 | 0:357 
Ais SOON cay ' D'ano 05 1 5,432 352 0-076 
"еар, ... . .. . ... 1, 230 0"073 |... ; 1,409 0:233 | 2, 369 0:194 | 2,896 | 0:093 5,432 | " 
tin, a qc deri. 46370995 3268 0,023 206 | 0030 | 60 9.005 322.00 1,245 к ы 
L^ working ery, &c., & miscellaneous 1,480 | 0-088! 695 | 0:060 1,316 | 0:209 1,851 | 0-111 | 2,930 | 0:096 3,087 | 846 0:182 
VVV 5,243 9314 4,554 | 0-391 3,647 | 0:598 | 8, 262 0:678) ... P EM 1,207 | 0:260 
n. 212 | 11,880] 1-028 | 10,809 | 1°785 | 20,333 1:602 56,486 L820| 67,825 | 8158) 1:757 
"iL... ——— — — J)) V Sese! ЕНДЫ: 
ELE. 54,248 | 3:248 28.553 | 2:456 30.135 | 4953 | 56,549 4.629 99,617 3:208 | 120,733 17.967 3:868 
"яла charges — — | — — — — — 

v larges and Pag. ul: 7,083 | 0-424 3,096 | 0-261 zs 0:432 3,804 | 0:312, 10,681 0:341 18,078 2,401 | 0:517 
ү Чел, ооа expenses, 542 0.032 410904 — 475 0-078 | 828 0:068 501 | 0-016 SIS op Umi OM 
ad une . .., dc. .. 92] 0055 1140.00 467 0-083 | 397 00353 988/0032] — 2,902 2156 0001 
lit nes and Stations expenses” | 16,347 0:078 : 2,836 0:244 3,574 0:585 6,064 0:496 3975 ме е | 2, 10 bs 

TOTAL | eee vee eee eee | eee ++, eee ees И А сле сс: А 
1 ⸗ꝓ 9 — 24,888 1.489 6,019 0581s 7.131 1178| 11.093 0 509 34797 1190 63,425 47083 1012 
0 PES = we ES — . — EEE) 
„„ . 89,676 5366 | 39,436 | 3'392 | 42.127 | 6928 15784 6904 | 179,331 5772! 210,066 205 5208 
bus assenger t aes ыл — A — — — — —À ae x ; 92 
Aver gre e" "156,225 | 9-339 | 77,520 | 6674. 61,501 10:153 | 102,930 8-420 | 202,099 0.500 5104? 20918 10.627 
Wo , 1272—＋—＋«2w“? оона 8, 2 8 D 425 m S215 3,7: 305 , 2 E , ~) 2 
10 "t done for other companies eas ou аё -3 СЕИ еј А | ... 1 35,395 1•138 т | EE 
AL ———PÁ RR ff. mu ee P NE ETY 
TN — | | | 49,838 | 10:729 
Эмис | 164,627 9.841 | 82,456 | 7-099 63,451 10468 | 106,570 | 8-725 256023 8239 345.520 $IN 
~ $ —— c — — — a(— ; x m as 42 25,22: =. 
° net revenue account... | 74,951 4-475 43,020 3707 21,324 3:540| 30,776 | 2621 76,692 246, auda 5 


197,718 ; electric passenger trains, 880, 132; goods а 
+ Excluding season ticket holders. 


odds and mineral trains, 95,654. Total, 1,173,504. 
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Table II.—Locomotive and Generating Expenses. other generator by 90 electrical time-degrees. Thus it tends to 


» „ . | demagnetise the field of the former generator and to increase the 

— Central City & S. Metro- G. N. & | field magnetism of the latter. Stable conditions are reached when 

London. London. politan. City. | the decrease in the generated ENT. ii the former and the in- 

. ^ 49 155 ‘ crease in the generated E.M.F. of the latter alternator are such 
оа a expenses, Kc. ...... ро, x I or ls ve that the difference between the two is just sufficient to force 
Water Md pas көсөө nuu d 70 37 950 — 472 | through the local impedance of the two armatures and their inter- 
Oil tallow stores, e 933 560 1718. 135 | connecting circuits that amount of current required to produce 
Wages „„ А рия 8,789 4,877 19,708 2,565 | the necessary change in the field strength of the two machines. 
Repairs and renewals ............... 4,706 2,004, 14,983 1,778 | It is seen, therefore, that the value of the cross-current for a 
Repair of batteries 22 - К T certain change in exciting current depends upon the ratio of 
Electric current purchased jue di ae 1,565 the number of turns in the field coils to the number of turns on 
Miscellaneous ti a sis ids 579 the armatures, and upon the local impedance of the armature 
— —— — oo" | circuits; that is to say, it depends upon ‘‘ armature reaction," 

Less 24,807 s 68,772 armature resistance and local magnetic reactance of the armature. 
Hire of engines to contretra, Ёс. , 947 | The ‘armature reaction refers exclusively to the effect of the 
entiation Changes eh orei 298 у MEM armature current upon the field magnetism. "The change in the 
Totals £24,549 £11,880 267,825 £8,158 generated E.M.F. is roughly proportional to the cross-current, so 


that the armature reaction may, with a fair degree of accuracy, be 
expressed in ohms as the quotient of the change in the generated 
volts divided by the cross-amperes. Although the results obtained 
are not strictly in accord with facts, it is customary to consider that 
the armature reaction iu ohms can be treated as an addition to the 
ohms of local magnetic reactance ” of the armature circuit, the 
sum of the two being designated as the “ synchronous reactance " 
of the armature circuit. The quadrature vector sum of the sychron- 
ous reactance, and the resistance of the armature is known as the 
“synchronous impedance ” of the armature circuit, designated herein 
as Zu. It should be carefully noted that the synchronous impedance 
is a fictitious, composite quantity. It has no real existence; of its 


rience of the older line can be put down to the adoption of 
locomotives is not quite evident ; this point, moreover, is of con- 
siderable interest, as the cost of maintaining the permanent 
way is likely to increase in the case of the newer tubes. 

The District and Metropolitan companies have no lifts to 
operate and are thus relieved of considerable expense, as in 
the case of the Great Northern, Piccadilly & Brompton tube 
this item amounts to no less than 0:758 d. (0.678 + 0:080) per 
car-mile. 

The item “rates and taxes" appears to be one of the 
heaviest that these underground railways have to face: thus 
the Central London have to provide for this purpose the sum 
of £16,347, ог 0°978d. per car-mile, whilst the District Com- 
pany pay £18,657, or 0:602d. per car-mile. 

The items giving cost of current per car-mile are not strictly 
comparable as these figures usually include the current used 
for lifts (where installed) and also for lighting purposes In 
the case of three of the tubes the current is purchased from 
the Underground Electric Railways Co.; in the remaining 
cases it is generated independently, and we give in Table II. 
the items making up the total figures given for cost of current 
in Table I. 

Às regards the revenue from passenger traffic the Bakerloo 
tube is the most fortunately situated with 10:153d. per car- 
mile ; but the Great Northern & City tube receive practically 
the same amount—i.e, 10:102d.—ífrom that source, and, as 
they also receive no less than 0:627d. per car-mile from dis- 

played advertisements, their total revenue is very satisfactory, 
and, in conjunction with economical working, this is the reason 


for the satisfactory figures recorded in the balance carried to 
the net revenue account. 
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Fios. 1 AND 2.— VECTOR DiAdBAU or Current AND E.M.F.8 or 
SYNCHRONOUS MOTOR, AND CIRCULAR Loct or ARMATURE 
CURRENT AND Motor CouxTER E. M. F. 


three components, only one, namely the armature resistance, is 
constant; both the local magnetic reactance and the armature 
reaction depend upon the electrical space position of the armature 
at the instant when the armature current reaches its maximum. 

Referring again to the two similar alternators in parallel, 
assume that, with the field strengths of the two alternators 
adjusted to equality, the supply of steam to one engine 18 
gradually decreased. The alternator driven by this engine will 
tend to decrease its speed, but it continues to operate at the 
same number of revolutions per minute as the other alternator. 
What actually does occur is that it lags behind the other alternator 
in electrical space position, such that its generated E.M.F. is out 
of phase in electrical time degrees from the generated E.M.F. of 
the other alternator such that the vector difference between them 
forces through the “ synchronous impedance ” of the two armatures 
and their interconnecting circuits an amount of current such that 
its vector product with the E.M F. of each alternator represents the 
power transferred to or from this alternator from or to the other 
machine. It will be noted, therefore, that the gradual conversion 
of an alternator froma synchronous generator to a synchronous 
motor, electrically considered, is accompanied by a mere change in 
the electrical time-phase position of its E.M.F. with respect to the 
E.M.F. of the system to which it is connected. 

The vector representation of the pbenomena of synchronous 
motors is rendered extremely simple when such representation 18 
based on the well-known facts discussed above. In Fig. 1, OG 18 
the E.M.F. of the supply system E,; OM is the E.M.F. of the 
synchronous motor E,: GM is the resultant E. M. F. Е, which 
produces the current MI in the synchronous impedance of the 
motor circuits Zu. The angle G.M.I, O., ia that angle whose cosine 


CIRCULAR CURRENT LOCI OF THE SYNCHRONOUS 
MOTOR.* 


BY A. 8, MC ALLISTER. 


Summary.—The author describes certain simple loci of the synchronous 


motor, based on the assumption of constant local impedance of the load- 
current circuits. 


For the purpose of most readily developing the current loci used 
below, consider first the simple familiar case of two alternating- 
current generators of equal rating and exactly similar in all respects. 
Assume these two machines to be electrically connected in parallel 
and mechanically driven by two similar бек | equal prime movers. 
The active voltage of each machine will at each instant be equal to 
that of the other machine; the two alternators will supply equal 
amounts of power to the external circuit, and there will be no cross- 

ow of current between the two machines. If the exciting 
current of one machine is increased while that of the other is un- 
changed and no change is made in the adjustment of the driving 
engines, then a certain amount of cross-current will exist between 
the machines, but they will continue to supply equal amounts of 
power to the external circuit. That is to say, the power component 
of the current of each machine will be equal to that of the other; 
there will exist, however, a certain component of wattless current 
which traverses only the local circuits including the two genera- 
tors. The latter current lags 90 electrical time-degrees behind the 
E.M.F. of the over-excited generator and leads the E.M.F. of the 


* Abstracted from the Electrical World. 
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в quotient of the armature resistance divided by the 
eee of the motor; for simplicity this angle will 
гае be considered constant. The vector product of OG and IM 
is Бе electrical power received from the supply system, while the 
vector product of OM and IM is the mechanical power delivered to 
the motor shaft, including magnetic and frictional losses; the 
difference between these two (equal numerically to the vector 
product of GM and IM) is the power absorbed thermally in the 
armature resistance. The value of IM depends solely upon the 
value of GM: OG varies directly with the E.M.F. of the supply 
aystem, While OM depends solely upon the field strength of the motor. 

Assuming а certain constant value for OG and assigning a value 
to OW. it will be noted that the locus of the point M as the load 
is varied is the arc of a circle whose centre is at the point O. For 
convenience the vector of the current may be plotted from the 
point G, as shown in Fig. 2; this construction is particularly advan- 
tageous in that it permits of the direct representation of the time- 
phase relation of the two quantities|that are most easily measur- 
sble—namely, the E.M.F. of the supply system and the armature 
current. The locus of the point I as the load is varied is the arc of 
a circle whose centre is on a line between which and the line OG 
(prolonged) there is ап angle Ө, (whose cosine is equal to the 
quotient of the armature resistance by the synchronous impedance). 
The exact location of the centre of the circular arc for a certain 
definite synchronous impedance depends solely on the E.M.F. ot 
the supply system. That is to say, the value GC is found by divid- 
ing the E.M.F. of the supply E, by the synchronous impedance of 
the motor Z.. The radius of the circle is determined solely by the 
field strength of the motor, or more properly, by the internal counter- 
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generated E. M. F. of th 
to the motor E. M. F. E. divided by 
e motor Za, 


aps CH ів proportional to OM, it will be noted that the 
loss of ae Pp buted and rendered more convenient without 
represent ‘wan Jy omitting OM entirely and allowing CH to 
cation of the oe value (but not its time-phase position). Appli- 
Fig. 8, which is iy considerations leads to the simplified diagram of 
С Улоо реи operating current and E. M. F. diagram 
n the diagram of Fi 

ist 1g. 8, OG is the E M. F. of the supply and 
i 5 . taken by the motor, in both its true value and 
tance OC 111 uil D with reference to the supply E.M.F. The dis- 
the supply E M F S amperes) to the value obtained by dividing 
a The angle GOC by the synchronous impedance of the motor 
quotient of the rar: (70,) is such tbat its cosine is equal to the 
ee. 16 resistance of the armature by the synchronous 
both in value in be seen, therefore, that the line OC represents 
When sub; time-phase position the current taken by the 
LF ae the full supply E.M.F., but without any 
2 being the val, line CH has the same significance as in 
counter BF. of үр, ve (in amperes) obtained by dividing the 
When the motor E M motor E, by the synchronous impedance Z, 
becomes equal to 00, F. E, is equal to the supply E.M.F. E , CH 
to 00 the ratio of th: under any condition of excitation CH bears 
Referring now ы e motor E. M. F. E, to the supply E. M. F. E.. 
OT is the input eu any point I on the heavy circular arc of Fig. 3 
of the current: 050 to the motor; OP is the power component 
=I, сов EE Sin Uo 18 the power factor, 2 coso; OPxOG 
Pat Wattelinput pns watta ; I. E, cos Ө — losses = output watts; out- 
Watts = efficiency; OC." short-circuit” current 


Fio, 3. 


104 Thus the length СН is equal 
divided by the synchronous impedance of 


(at full speed, without excitation); CH/OC=motor E.M.F /supply 
E. M. F. = percentage excitation; ОН =minimum possible armature 
current 

In Fig. 8 the heavy circular arc shows a single current locus for 
a definite field excitation of the motor. Referring to Fig. 1, it will 
be recalled that the radius of the circular locus of the point M of 
the motor E.M.F. vector depends solely upon the field excitation of 
the motor. Hence the radius of the circular locus to the point I of 
the current vector in Figs. 2and 8 likewise depends solely upon the 
field excitation of the motor. Thus for each value of field excita- 
tion there is a definite circular current locus, the centre of which 
remains always at the point C (in Figs. 2 or 3). The current locus 
passes through the point О when the field excitation of the motor is 
such that the counter E.M.F. E,, is equal to the E.M.F. of the 
supply E,, For convenience, this value of motor field excitation 
may be designated as 100 per cent and other values may be com- 
pared therewith on the percentage basis. Thus for the current 
locus represented by the heavy circular arc in Fig. 3 the motor 
excitation is 80 per cent. (HC being equal to 7:80 OC). Other cir- 
cular current loci for various excitations are shown by broken lines. 

It is to be noted especially that the above discussion of the circular 
current loci of Fig. 3 relates exclusively to the input to the syn- 
chronous motor. For any chosen value of input the correspond- 
ing output can be obtained by calculation when the losses are 
known. The problem of determining the friction und the hysteresis 
and eddy current losses of the armature and the field circuit copper 
loss can be solved only when accurate information is obtainable 
concerning the construction of the machine and the exact conditions 
under which it is operated. The determination of the copper loss 
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of the armature is, however, a comparatively simple matter. Ав 
the latter loss varies with the square of the current, quite indepen- 
dent of its time-phase position, it is convenient to plot tor each 
value of current the corresponding loss directly to the same scale 
and on the same diagram as used for plotting the input power. 
The scale chosen in Fig. 8 and the subsequent diagrams have 
been based on a constant supply E.M.F. of 2,500 volts, an armature 
circuit resistance of R,=10 ohms and a magnetic reactance of 
X,,=20 ohms. Thus the impedance of the armature circuit 
Zu = NR,,?+ Xn? = 22°86 ohms and the short-circuit current (the 
length OC in Fig. 3) is 2,500 volts + 22 86 ohms-111:8 amperes. 
The angle GOC has a cosine (cos 0,— R, / Z of 0:4472. 188 5 

The loss for each value of current can conveniently be заа A 
follows : Referring to Fig. 4, select any value of current, suc z A 
taken here ав 80 amperes ; the Joss occasioned by this uen о 
resistance of 10 ohms is 10 (80)? —64,000 watts, or 1 34 115 
the point M (at 80 amperes) erect the perpendicular $ S eu 555 
64 kw. (to the scale corresponding to the supply E. M. F. of 2, 


ite 1 i \ ition, a current of 
volts) (Quite independent of its time phase position, а ГА 


» . 
loss of 64 kw. in the armature circul 
certain definite phase position, such that the power component of 


is ding to 64 kw. (25 6 
the current is just equal to the value оро by She synchronous 


. IPM. 
1 ts the 80 ampere current arc 1. D 
Mus чыз of 140 amperes; the armature loss is 10 5 1 
а dede plotted as 196 kw. at MN. The point P!, at the in 
wa 


horizontal line from N', shows 
of the 140 ampere current arc and the Sears ош vector 


itl extremity of the 14 re | 
e 1 99 is just equal to the loss |in the resistance 
w 
D 
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been located by the method used with points P and P’ and a 
curve being drawn through these points, there is obtained the 
current locus OPP’ for zero mechanical power," meanin 
that value of input power that is just equal to the power dissipated 
thermally in the resistance of the armature circuit. From the 
method employed in its location, it may be shown that this locus is 
a true circle which passes through the point C—the ‘‘ zero excita- 
tion —and has its centre on the E.M.F. vector OG. It will be 
noted, therefore, that the locus for ‘‘ zero mechanical power" is 
known immediately when the point C is located. It is interesting 
in this connection to note that the diameter of the“ zero mechanical 
power locus" expressed in amperes (the maximum current which the 
machine can possibly obtain from the supply system and just over- 
come its own armature copper loss) is equal to the quotient of the 
supply E.M.F. divided by the resistance of the armature circuit ; it 
is greater than the short-circuit” current at zero motor excitation 
in the ratio of the synchronous impedance to the armature resis- 
tance. These statements need no proof, for they will be appreciated 
at once from a study of Fig. 4. 
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Fic. 6.—Circutan Current Locr, O-curves AND V CURVES. 


By the use of the “current locus for zero mechanical power 
one can readily determine the effective mechanical power delivered 
to the shaft of the synchronous motor. In Fig. 4 assume that with 
an armature current of 80 amperes the power input is 164 kw. ; 
the armature copper loss is 64kw. (MN), hence the mechanical 
power at the shaft is 100kw. (RP). By the method outlined above 
the point I of the “current locus for 100 kw. mechanical power 
is located at the intersection of the horizontal line RI with the 80 
ampere circular arc MPI. With an armature current of 140 amperes, 
the input must be 296 kw. to supply mechanical power of 100 kw. 
A second point, T, on the “current locus for 100 kw. mechanical 
power“ is found at the intersection of the horizontal line R'I' (corre- 
sponding to 296 kw. input) and the 140 ampere circular arc M'P'T. 
A curve drawn through points located as have been I and І gives the 
complete ‘‘current locus for 100kw. of mechanical power delivered 
to the armature shaft—including all losses except that of the arma- 
ture copper. It may be shown from the method used in its con- 
struction that this locus is a true circle concentric with the circular 

current locus for zero mechanical power, therefore the locus for 
any possible value of mechanical power is known at once when one 


of the armature circuit. A sufficient number of points point, such as I, is located on its circumference. The locus for the 


maximum mechanical power which the machine can deliver to its 
own shaft is a circle, contracted to a point, at Q. This power is de. 
livered at a power factor of 100 per cent. and an electrical efficiency 
of 50 per cent.; the current corresponding thereto is equal to the 
quotient of the supply E.M.F. divided by twice the resistance of the 
armature circuit. These facts are well illustrated in Fig. 4. 

A comparison of Figs. 4 and 3 will show that both when the 
excitation is left constant and the load is changed, and when the 
load is left constant and the excitation is changed, the locus of the 
armature current is a true circle; in the former case the circle has 
its centre at the point of zero excitation, while in the latter the 
centre is at the point of maximum load. By finding the inter- 
sections of various constant-input circles with certain constant-load 
circles, one may readily determine the ordinates and abscissm for 
the familiar so called V-curves," showing the relation between 
the armature current and the excitation of a synchronous motor at 
various loads. Such a set of V-curves and a convenient method for 
determining the points on the curves are shown in Fig. 5. The 
ordinate HI of the V-curve for a load of 100 kw. at an excitation of 
3,500 volts is equal in length to the vector OI, whose extremity lies 
at the intersection of the 100 kw. current locus with the 140 per 
cent. excitation current locus; there are two points of intersection 
of these two loci, so that there are two abscisse for each ordinate 
on the V-curves. Moreover, there are two ordinates for each 
abscissa, both the V-curves and the current loci being closed curves. 
The ordinate H'I' at an excitation of 2,500 volts is equal in ee 
to the vector OI of the 100 per cent. excitation current locus. The 
construction of the complete set of V-curves should be obvious from 
the above brief reference to Fig. 5. 

By inverting the diagram of Fig. 5 it will be noted that the 
V-curves are the same in every respect to the set given in Dr. 
C. P. Steinmetz’s ** Alternating Current Phenomena,’’* the con- 
stants used in the above synchronous motor problems having 
been taken directly from that book. As thoroughly discussed by 
Dr. Steinmetz, the calculation for the V-curves have been based on 
certain simplifying assumptions that do not correspond accurately to 
facts in nature. Thus the “ synchronous reactance ” has been соп. 
sidered as constant while in reality it varies throughout a consider- 
able range; moreover, the change in the permeability of the magnetic 
circuit of the motor has been neglected. Evidently the same 
simplifying assumptions have been made in the present treatment 
and the results are subject to the same errors. 


THE NEW TECHNOLOGY.t 


BY PROF. ALFRED SCHWARTZ. 


The British public is apt to regard Technical Education as a 
necessary evil of quite modern growth; they think of it as engen- 
dered in the turmoil of modern manufacturing enterprise by the 
ever-increasing stress of a world-wide competition. Its origin, how- 
ever, is hidden far back in the mists of time, and it is interesting to 
note that some of the earliest traces of its existence are to be found 
in this country. From evidence available to-day we are able to 
look back & possible 100,000 years and to find on the ancient plateau 
of Kent— which has since that time been denuded a couple of thou- 
sand feet to the present surface of the Weald—Eolithic man teaching 
the young idea the intricacies of flint chipping, the methods of haft- 
ing the rude implements for the chase or for domestic use, the art 
of trapping and hunting, the dressing of skins, the produotion of 
fire, and numerous other technical subjects. . 

The teachers of that day were blessed: they were blessed with а 
complete immunity from text books; they were blessed in that they 
were in close and constant contact with Nature; they were essen. 
tially men who could do things—indeed, they had literally to“ do or 
die." Would that we teachers of to-day could enjoy such favour- 
able conditions! What & bonfire of text books we should have— 
with their insidious errors seduloualy transcribed by generations of 
so-called authors — what a holocaust of woodcuts, process blocks 
and snippings from trade catalogues with which we have been familiar 
from childhood! What а “ Smithfield" of boards of examiners with 
their examination systems burning under their noses! What a 
reign of terror for science! Our very national standards would not 
be spared. Torn from their sacred seclusion, a Charles Henri 
Sansom would deal with them in batches—the noggin, the barley- 
corn and the perch, all would go. And how we should all have to 
think and do, and how immeasurably the better we should all be forit! 

In tracing the progress of man we may disregard the classi- 
fication into periods adopted by many geologists. His progress may 
well be divided into epochs which are marked by bis discovery or 
development of a new capacity. Considering, then, these epoch- 

* Third edition, p. 348. 

f Address to Technical Teachers delivered on October 26th, as Chair 
man of the East Lancashire Branch of the Association of Teachers in 
Technical Institutes. 
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making discoveries, we may mark the steps in man’s progress some- | external use. The external magnetomotive for i 
what as follows :— | into the steel, but has merely бирре the е гове 
1, The dressing of see „ and tools. ше available its inherent qualities. d 
2 The production and use of бге. & similar manner the young men enteri i 
3. Agriculture and the domestication of animals. possess certain potential посеве апа qualities of 3 
4. The use of bronze and iron. | studies and the personalities of the teachers supply what is 5 
5. The use of ideographio and phonetic writing. to bring out and develop the natural aptitude of the student, and 
& Printing. this can be done in each case to a greater or less extent 
7. The manufacture of power. Farther, excess training produces saturation in the mind, as does 
This last and possibly greatest epoch of them all has (if we өх. excess magnetomotive force, and we are probably also not unfamilar 
dde the localised use of water power, which is extremely ancient) in examination with the hysteresis effect. Like most analogies, this 
but just dawned. It commenced less than 150 years ago, when an one can be ushed too far, but it emphasises the fact that the best 
Engishman, James Watt, realised the reciprocating steam engine. system will be the one which aims most carefully at the development 
By this development man’s capacity has been suddenly increased of the students’ intrinsic qualities. 
beyond any limit which we can at [present fosse. "Tha tuos In contrasting the various means of training afforded by technical 
powerful forces of Nature are now harnessed at our bidding; „ bear this point of view in mind; дай In ap- 
is ШЕЛ from опо form to another as we will; the praising the educational value of the various courses, I want you 
ee ol debra are changed to suit the needs and convenience of to look to the opportunities afforded for direct contact between the 
man, and time and space have lost for us their old significance. An teacher and the scholar in class-rooms and laboratories, and the 
enormous amount of human effort has been set free for other pur- facilities offered for the student’s coming into contact with Nature 
poses by this manufacture of power, and the power of man to do and with exponents of different schools of thought. 
ШЕШ work for the race is now stupendous. _ At present I am afraid the bulk of the technical evening instruc- 
“It's our privilege as technical teachers to take an important part tion in this country is largely given up to preparation for examina- 
in the work of this new era, but we must not forget that if our tions of the Board of Education or the City and Guilds, and is соп. 
cerned with giving the student a certain number of concentrated 


privilege is great our responsibility is great also. I welcome the > j 
formation of this East Lancastire Branch of the Association of Vẽt ee aan tochinical trainin g, ne 
oyers. 


Teachers in Technical Institutes. It should help us all to realise 
our responsibilities, it should also help to educate the public and 
those in high places as to the problems to be faced and the methods 
to be adopted, and it should help to win for the teacher some recog- 
nition from the community of the importance of his work—some 
лан Д appreciation of the unstinted giving which all true teaching 


алате cena Rte ox И" 


The business of the technical school is to prepare men to take a 
hiis M in the work of this new era, and itis the science of во 

oing that we have ventured to term the New Technology." 

In any industrial undertaking properly trained men are more 
“п than either money or machinery; we are, therefore, con- 
чю in the schools with the most important element in the com- 
75 às пш for success—viz.,men. The keynote of the work 
e д must be training, and knowledge should not be empha- 
жазу ed from training. The aim of the school should 
E tae ^ orough understanding of the principles underlying 
ао 1 concerned, tc inculcate habits of accurate 
1 ari zh ogical thought, and to train the student in the 
ban riis Maece: of attack employed in mathematics, 
А Ча interpretation т or other technological subjects and 

ehave, however, to do something more than this—weh i 
Up, as far as ed be, the character of ourstudents. We shia eR 
ао on, foster their self-reliance, encourage them to sus- 
жшк bal 55 effort, insist on integrity, not only with 
the s 3 Do facts. Our students should be made to realise 
risa s tact, of the ability to lead, and to follow loyally, 
eio dn 1 of à good manner and address, the value of clear ex- 
| ш writing and in speech, and, above all, the quicken- 


The means of training afforded by technical schools may be 
grouped under the following three heads :— 

1. Day courses of from two to four years' duration. 

2. Evening courses in а specialised technological subject. 


die шы and devotion. Let us not quail before во 
tek A task, Emerson has said, the mind that is parallel with | | 3. Evening сопан comprising a “ group ” of general cuore, c98; 
е will be strong with their strength. May it beso | nate science and technological subjects, together with а specialised 


technological subject. 

It will be as well, perhaps, to consider briefly how these various 
courses have been brought about. The day courses have been 
modelled partly on the lines of the courses in arts and sciences at 
the older universities, and where free from bureaucratic restrictions 
they have developed along sound lines. ‘They may be seen in 
operation in the newer universities and in the larger technical 


wi us and may we b : 

of л е charge N i 7 e ав ever strive to be worthy 
Шай мы the commercial importance of this aspect of a 
the interesting an iE do better than direct your attention to 
Mr, John uable character curves employed by my friend 


Scott, isiyi 
„іа Manchester (Fig Т manager of the National Telephone 


The full black li m 
himself, ARCU 1 in this case the man's own opinion of | schools up and down the country, their objects and limitations are 
dr co ne represents the mean of the opinions of | beginning to be understood, and there is a general consensus of 


opinion as to what their main features should be. 
In the case of evening courses in technology their present form 
has largely been dictated by the action of two bodies—the Board of 


es. The right-hand ni 
another m he right-hand curve represents five opinions of 
a blbina vale n the form in which these curves are eraployad, 
dif are taken: 5 Excellent, 4 very good, 8 good, 


in | 
sented by a е 55 ideal character would, of oourse, be герге. Education and the Department of Technology of the City and Guilds 
to make it tolerable е left-hand side, straigbt but for a kink or two | of London Institute. These are both examining bodies, and the 
No doubt the result Board of Education is also a grant-disbursing body. The Board of 
sults of a school training depend very largely upon | Education holds a large number of isolated examinations in science 


subjects, and in certain selected technological subjects; it holds, 


? enters th 
ut, ав I тш and also upon his social and athletic activities. 
staff of the school Ar final result depends also largely upon the 
n likened " ui effect of a technical training on & student 
steel, The latter t of a magnetomotive force upon a piece of 
of the inherent i possesses the ability to be magnetised on account 
to the influence о ао its molecules. Before being subjected 
grouped in suc ective magnetomotive force, these molecules 


for instance, an annual examination in steam, 
its examination system was arranged the 
engine had already been realised by Watt, 
electrical enginem ine, | 1 
recent—it is now only a quarter of a century old. 

The Department Bb Technology of the City and Guilds of London 
Institute issues annually some 11,000 certificates in upwar of 60 
These certificates may be obtained by pass- 


When br | such a way that no exte i technological subjects. | 

rage ешара in . ie field о external effect is produced. | Дв examinations in those subiecta ane У Pogo certificates 
in ireoti . ; i en into account. 

е direction of the applied force, and the | 18 practical laboratory work ta ш ю acount. “and have, except 


nt А 
magnetism of the molecules then becomes available for have existed for more than а qu 


Hours Work per Week. 


in one or two isolated instances, no commercial value at all, and very 
rightly so, as they indicate the acquisition of specialised information 
in technology and not & sound technical training. 

The regrettable aspect of the matter is that it should not be 
possible for the two bodies referred to above to co-operate aud for- 
mulate a series of graded group course examinations in science and 
technology, which should prove of real value to the country by 
setting up a common standard of attainment in the various subjecta, 
but jealousy forbids. In the present examination systems of these 
two bodies the various branches of science and technology are boxed 
off into a number of separate cast-iron compartments. 

I venture to say that at the present moment, owing to the exis- 
tence of these pernicious arrangements, only a very small fraction 


After leaving 1 year 


5} Million Persons 


between the ages of 13 and 21 


230,863 attended classes less 
than 14 times in the y 


„„ 
n 


Evening Continuation Schools 


Fic, 2. MANCHBSTER, 1903. 


718,562 in Evening Schools 


Fic. 3.— BOARD or EDUCATION 
Ектокхѕ, 1904-5. 


of the students in evening schools in this country are taking pro- 
perly co-ordinated courses, and may be said to be being really travned 
For example, how many evening students in the great engineering 
industries are taking courses in chemistry and physics, and why is 
it that the class entries in mathematics are so small compared with 
those in technology, seeing that this subject is absolutely essential 
to almost every branch of technological work ? 

Students find that they can obtain certificates in single subjects, 
and they naturally go for these and are satisfied, for have not these 
systems been devised by highly respectable expert educationists ? 
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to me that those experts who are responsible for superintending 
the penny bioscope system require at the present moment a little 
less carrot and a little more kick to expedite their exit. 

Such systems must go— they must make way for the wider view 
that the new technology demands—let us leave them to а decent 
obscurity like the examples of early Victorian furniture with which 
they are contemporaneous, for they have served a useful purpose in 
their day and generation. 

As you know, there is in general, in evening schools, no exami- 
nation test for entry into the classes or for transfer from a lower 


Months. 


Fic. 4. —ATTENDANCE CURVES. 


class toa higher one. In the calendars of most schools may be 
found several pages of recommended courses which are said to suit 
the requirements of the local industrics; these are usually composed 
of a mosaic of Board of Education and City and Guilds subjects 
which are not in any way co-ordinate. Furthermore, these courses 
exist largely on paper, as they are not insisted upon and are not 
followed by the students, since the latter find that they can obtain 
certificates from the Board of Education or the City and Guilds with- 
out following them. In condemning work of this character as being 
unsound, I do not wish to be understood as being in any way opposed 
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Pupilage in | 
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at Small Position 

Remuneration 


UT A Specialised 


E. Technology 


Technical Dau School. Office or Works d. 


Evening Classes. 
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TRAINING DiackAM A. — PROFESSIONAL COURSE IN TECHNOLOGY, 


Apprenticeship or Subordinate 


Position in Office or Works 


Hours Work per Week. 


Public Elementary Office or Office or Worksand Evening 
hool, Werka. Classes, 


| | | | | | | | | 
12 13 14 15 16 17 13 19 2) 


Approximate Age, 
TRAINING DIAGRAM B.—Aprrentice Course 1х TEcHNOLOGY. 
“ BINGLE SUBJECT System.” 


Fia. 5. 


Under this system the student's view is limited to a series of 
peeps into the cast-iron boxes ; it is a sort of penny bioscope show ; 
the student reads the titles on the iron instrument frames, makes a 
selection to suit his fancy, drops in his pennies, and the show begins, 
‚ Referring to technical education, Huxley once said: The animal 
18 Moving, and by a judicious exhibition of carrots in front and 
kicks behind we shall get him into a fine trot presently.” It seems 


10 Oity and Guilds Examinations 
Preliminary 


Apprenticeship or Subordinate 
Position in Office or Works 
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Group Course Examinations at the end of ~. 
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Crea — goana Econo 
10- Oognate Technology 
Public Elementary Evening Continuation and Technical School 
School. Branch Technical Schools, Evening Classes, 
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Approximate Aye, 
TRAINING DIAGRAM C. —APPRENTICE COURSE IN TECHNOLOGY. 
GROUP COURSE SYSTEM.” 


Day Course 


Cognate Science 


(HH сын 


3? Hours per Week for 
8 Years of 40 Weeks, 
3.600 Hours. 


4 Hours per Week 6 Hou 
Jor 4 Years of 6 Yea 
80 Weeks, 

480 Hours, 

8 4. Ratio, ——> 1 <— Ratio. —> 22 


DiackamM D.—RELATIVE AMOUNTS OF INstructioN RECEIVED 
UNDER ScHEMES A, B лхр C. 


sof 81 We 


1,080 оиз 


to evening work per se. Recognising, as we do, its limitations and 
the defects of the present system, we recognise also its value and 
importance when conducted on sound lines. Here, in Lancashire, 
in the midst of a large industrial community, the early Victorian 
peep-show system has been largely replaced by the group course 
system of the New Technology. In Manchester, at the instance of 
Mr. J. H. Reynolds, the director of higher education, in the 
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evening continuation achools, the branch technical schools, and 
in certain sections of the School of Technology, the old single- 
subject certificate system has been abandoned, and a graded 
system of compulsory group courses instituted. An examination 
of each of these group courses is held by the education autho- 
rity at the end of each session and certificates issued which 
admit students to the next higher grade. The institution of 
these compulsory group courses ed at first, as was expected, to a 
slight diminution of the number of students in attendance; in fact, 
it eliminated the unfit at the commencement of the session instead 
of allowing them to enter and drop off in a few weeks’ time from 
inability to follow the work. 

A two years’ experience of this system shows that the initial 
diminution of students is not large and is soon made up again; on 
the other hand, the character of the work done is completely altered. 
The courses are in the elementary stages broad in character, and 
specialisation only takes place after a preliminary training of three 
or four years. 

Generally speaking, the apprentice student, after leaving the ublic 
elementary school at the age of 13 or 14 years, takes a subordinate 
position in an office or in works, and gives up all schooling for a year 

‘or two, only joining the continuation school or technical school 
when he begins to realise the necessity of improving his position. 

Fig. 2 shows graphically the results of a census in the evening 
continuation schools in Manchester in 1903, in which only half of 
the students were found to have joined the evening school imme- 
diately on leaving the day school, the remainder joining after in 
tervals of from one to four or more years. 

Fig. 3, compiled from the Board of Education returns for evening 
schools in this country, shows graphically how small a proportion of 
the youth of the nation is seeking to extend their education by means 
of evening classes, and that out of the total number thue in atten- 
dance nearly one third attended less than 14 times during the ses- 
sion, Even under favourable conditions in a well-organised school, 
Without the group course system, the attendance factor is only about 
70 per cent.; that is to say, the volume of work done is only 70 per 
cent. of the possible volume had all the students attended regularly. 

Fig. 4 shows attendance curves for such а case, which shows the 
attendances made over a period of six months, commencing one 
month after the session opened and concluding one month before 
the close of the session. It is noticeable that during the first month 
ihown—thal is, during the second month of the session —the rate of 
ue in attendance is double that of the succeeding four months. 
175 is probably due to the admission of students who are unable to 
ollow the work, and who consequently fall away. 

In order to compare the three methods of training already referred 
to together I have plotted them in the form of threo diagrams to the 
same scale (Fig. 5). The first is the three years’ day professional 
course in technology, and let me say at once that no amount of even- 
Ing training can give you so good a result. Toa parent who wishes 
: Lh n a good start in his career such a course of training is 
RUR Y 155 not, of course, ensure subsequent success any more 
нан " of it foredooms to failure, but, other things being 
sedo man who seeks his training in the evening does not 
petition NEA chance for the higher technical positions in com- 
© with the man who has been through a good day college 


You will see from the di ; ; 
agram that the student after completing his 
ат за enters оп а period of pupilage in an office or in rs 
боп ШЫ dus a premium, and commencing with a small remunera- 
the {же меры this time he should attend the technical school in 
advanced п or advanced courses in specialised technology. This 
in the eee айчы work should form an important feature 
die: shoul work of the schools in the larger centres. These 
course trainin consist largely of students who have had a day- 
lectual and = of others who, by dint of their moral, intel- 
educate hares strength, have been able to satisfactorily 
of уема, This ves ш evening classes extended over a large number 
Value, in that it Tog if properly carried out, is of considerable 
and who have hed 1G those engaged in the daytime in the industry, 
with the latest à the necessary previous education, to keep abreast 
Di est developments of their subject. 


1 2 . 
agram B shows the existing early Victorian penny peep-show 
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county SS certificate system. This system holds four-fifths of the 
e arrange nen А t n present moment and is fundamentally bad. 
It should be : vli the group course system is shown in diagram 
smaller technisal thot in the evening continuation schools, the 
Course in the lar schools, and up to, say, the third year evening 
Courses are в Si schools and colleges where the more advanced 
I have 1 8 sed as already referred to. 
to the same scale the volumes of work done under 
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th Peaking generally, 
vh ho have shown 
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those training for industrial leadership, and 
1 fitted for the higher work, and 
ans of ut in the elementary and secondary schools 

hil scholarships, should take a three or four years’ day 
aiming for the more subordinate positions, the 


foreman and journeyman to be, should climb the “ group course” 
ladder as far as they can go in the evening classes. We must be 
mindfal of the fact that there are some of these latter who will go 
far—at present their number is extremely small—but by the intro- 
duction of the group course system with its broad elementary foun- 
dation we can, I hope, look forward to their number being increased 
in the near future. 

The subject of specialised trade instruction is a most important 
one, and one which demands our serious attention. Time does not 
allow of my touching upon it now, but I hope we may be able to 
discuss it on some future occasion. 

The co-ordination of the work in the schools with the work in 
pupilage courses in the workshops is one that we require more light 
upon from both sides, in order that we may work more efficiently. 
In some industrial concerns, such as the British Westinghouse Com- 
pany, an admirable pupilage course has been organised, but in the 
majority of cases I fear that the manufacturers have given but little 
attention to the subject. 

I am afraid I have already trespassed too muck on your time and 
attention, and will bring my address to a close by briefly recalling 
to you the dicta of some of the leaders of the new technology with 
reference to the main object of our work—viz., educatton. 

Plato. Education is not a process of acquisition, but the use of 
powers already existing. 

Pope.—’Tis education forms the common mind, just 
bent the tree’s inclined. 

Herbert Spencer.—To prepare 
education has to perform. 

As suggesting a final reason for making education & process of self- 
instruction, we may advert to the fact that, in proportion as it is made, 
50 T there a probability that it will not cease when schooldays are 
ended. 

Charles Kingsley.—The use of a good education is not во much to 
teach you things, but to teach you how to learn. 

Paley. — Education is every preparation that is made in our youth for 
the sequel of our lives. 

Thring.—Education means training for life ; lives, not lessons, are 
dealt with, with its corollary that no system which battens on books 
is true. 

Henry Armstrong.—The aim of education is the m»nufacture of intel- 
ligence. The teacher of the future must be guide, philosopher and 
friend to the taught—not a mere trainer of parrots. 

Huzley.—The end of life is not knowledge, but action. 

Our lives—as teachers —are set apart for the education of others. 
May we all realise the importance of our mission, may we see clearly 
the goal we have in view, and ever follow the paths that lead up- 
wards, however steep and thorny they may be. Thwarted in our 
views, harassed in our work, and tired in brain and body we may bo, 
but through it all le& us ever strive to be worthy —worthy of the 
high calling whereunto we are called. 


as the twig is 


for complete living is the function 
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BALANCERS VERSUS THREE-WIRE DYNAMOS.* 
BY В. FRANKENFIELD. 


Summary. —In this Paper the author describes a few types of three- 
wire dynamos that are in use. He then explains the operation of motor 
balancers, and compares them with three-wire dynamos, greatly to the 
advantage of the former. 


— 


The Edison unit, consisting of two dynamos connected in series 
with the neutral wire tapped in at the common point of connection, 
is of itself a suggestion for a more economical arrangement. - 
viously this unit occupies more floor-space than а single dynamo 
of equal capacity, requires more attention, and in small sizes is less 
efficient. | | 

Inventors sought for a long time to devise а three-wire dynamo 
to replace the two machines of the Edison unit. They have suo- 
ceeded, but within limitations. A few types that have been placed 
on the market will now be described. | | 

One of the oldest machines (Fig. 1), accredited to Hopkinson, 
consists of a machine having two equal windings and two commu- 
tators. The two windings are connected in series and to the 
neutral, after the manner of the two machines of an Edison 
unit. In regulation, this machine has the advantage that any 
reduction in voltage due to armature reaction affects. sae 
windings alike, the only difference between the two delivere 
voltages being the excess of resistance drop in the оше 
loaded winding оп unbalanced load. The armature mus e 


he two commutators and the shaft 
made longer on account of the tora, ung e This 


of Dobrowolsky is shown in Fig. 2. . 
choke coil is tapped into the armature winding at the two points ol 
tri рег read before the National Eleotrie Light Associa- 
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opposite potential (assuming bipolar construction), and the centre 
of this coil is connected to the neutral wire. If the choke coil is 
mounted so as to rotate with the armature, the neutral is connected 
to the centre of this coil by means of one slip ring; if mounted in a 
stationary position, as shown in the diagram, the outside terminals 
of the coil are connected to the armature through the medium of 
the two slip rings, and the neutral connection is tapped in solid. 
The centre of the choke coil is at mid-potential, and any difference 
in current between the two branches of the system can flow along 
the neutral and through the coil, which offers no impedance to 
direct current. The windings of the choke coil are arranged so 
that the direct currents in the coil are magnetically opposed, thus 
avoiding saturation of the core. This feature is only partially 
accomplished. An alternating magnetising current and also an 
alternating core-loss current are present in the coils, and both these 
currents increase with unbalanced load because it is not possible to 
completely eliminate unidirectional magnetisation. 

Lamme’s modification of this invention (Fig. 8) consists in 
making the slip-ring connection two-phase ; there are four slip rings 
besides the commutator, and two choke coils connected in star. The 


Ето. 1.—Horxinson THREE-WIRE Fic. 2.—Turee-wme Dynamo or 
Dynamo, Dopsrowo.sky. 


neutral wire is connected to the centre of this star. By this means 
a slight gain is made in the distance the neutral current must 
traverse the armature winding. 

Both machines, while simple in principle, are sufficiently com- 
plicated in the connections to render the locating of trouble an 
irksome task. In addition, the increased length of shaft required 
for the slip rings cuts down the saving in floor-space, and it is impos- 
sible without added complication and mechanism to regulate the 
voltages independently. An admission of this weakness is evidenced 
by the fact that two large inanufacturers have taken out patents on 
an additional auxiliary device, practically amounting to a balancer, 
the purpose of which is to regulate the two voltages. 

The three-wire dynamo of Osana (Fig. 5) is provided with an 
auxiliary winding laid in the same slots as the main winding, usually 
in the bottom of the slots. Sections of this auxiliary winding are 
proportioned to develop opposed voltages of half the value of the 
main voltage. It is tapped into the main winding at the opposed 
points of connection, and the contre of each section is connected to 
a slip ring which is in turn connected by a brush to the neutral. If 
the conductors of Dobrowolsky’s choke coil were placed in slots on 
the armature surface and connected so as to develop an E.M.F. 
equal and opposite at every instant to that impressed on the ter- 


Ета. 3.—Lamme’s Moprrica- 
TION, 


Fig, 4.—DETTMAR AND RoTHERT 
DYxNAMO, 


minals of the coil by the main winding of the armature, there would 
be no alternating current in the coil and the magnetising and core- 
loss components would not exist. This, in fact, is the embodiment 
of Osana's machine. It is said that there is no gain without some 
sacrifice, and the sacrifice in this case lies in placing the auxiliary 
winding in the armature slots, the most valuable spacein а dynamo. 
On account of the heating of the auxiliary conductors and the in. 
creased slot de th required, it is necessary to make the armature of 
a machine of this type of increased diameter. The old weakness, 
lack of independent voltage regulation, is common to this machine 
also. One attempt has been made to overcome the difficulty by 
mounting the positive and the negative brushes on independent 
rockers, and supplying means for shifting these brushes indepen- 
dently. This, however, would not be satisfactory in the case of a 
central station. 

Ап interesting machine is that of Dettmar and Rothert (Fig. 4). 
е a two-pole armature is mounted in a field having four salient 
po es. Poles of like polarity are situated in juxtaposition, each pair 

orming a single pole. In reality, the machine is a two-pole dynamo 


with a wide gap in the centre of each pole. The neutral brush is 

laced opposite this gap. Armature reaction, even with balanced 
Toad, ы ind the upper south pole and strengthens the lower south 
pole; likewise the lower north is weakened and the upper north is 
strengthened. The result is that the voltage on the positive side of 
the system becomes lowered and that on the negative side increased. 
This is overcome by compounding the weakened poles cumulatively 
and the strengthened poles differentially. The same winding is 
effective in balancing the voltage automatically. It is also posl 
by connecting the shunt field coils in two independent circuits, to 
regulate the voltage independently by hand. This machine accom- 
plishes in regulation all that can be done with an Edison unit. The 
chief disadvantage is its excessive weight, the yoke and armature 
core being twice the cross-section of an ordinary four-pole machine. 
If made with more than four poles, the construction is limited to an 
even number of pairs of poles. 

Ап objection to all three-wire dynamos is that, in order to com- 
pound them so as to deliver the necessary total voltage at any load, 
the series field winding must 
be divided into two circuits, 
half the total number of coils 
being connected in series with 
each main. The connections Aux--J TOUT 
for the Dettmar апа Rothert Slip E 
machines have just been de. 
scribed. In the other ma- 
chines the series coils are all 
made cumulative, and coils 
that are mounted on poles of 
like polarity are connected in 
series with one leg and those 
of the opposite polarity in Fio. 5.— TRRERE- wm DYNAMO or OSANA. 
series with the other leg. To 
connect from coil to coil in either circuit requires а jumper spanning 
а complete pole. Ав stated, this compounds for the total voltage 
only and has no effect whatever in balancing the voltages. 

To operate two compound three-wire dynamos in parallel two 
equaliser bars are necessary, one for each series field.circuit. This 
adds an additional and expensive feature to the switchboard, andin 
switchboards of large central stations there would be difficulty in 
finding room for the extra equaliser. A diagram for multiple opera- 
tion is shown in Fig. 6. There are six heavy cables of full.load 
capacity running to the switchboard, and, in addition, there is a 


— 
III 


Fio. 6. —Dr1AGBAM FOR MULTIPLE OPERATION. 


neutral cable. In the case of a choke-coil system the coils are often 
placed behind the switchboard or at some equally distant place from 
the machine, requiring in this case four small cables leading from 
the machine. All of these wires are multiplied for every three-wire 
machine in the plant; the item of expense is considerable and 
should not be neglected when comparing different three-wire 
systems. 

In order to operate а compound two-wire dynamo in parallel 
with compound three-wire dynamos it is necessary to split its series 
field into two circuits and supply two equalisers. Standard two- 
wire dynamos must, therefore, be remodelled to the extent of & re- 
connection of the series fields and the addition of at least one new 
terminal block for the extra equaliser. Many machines are во built 
that it is difficult to make these changes without considerable 
expense; for example, a machine with rectangular poles having 
the .series coil leads coming out between the poles may require 
rewinding of the series fields. The little that is gained over the 
old Edison system by combining two wire and three-wire dynamos 
in one plant is more than lost in the inability to regulate the 
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sures. Another difficulty common to all machines with double 
eqnalisers is that, unless the machines are fully built up before the 
equalisers are thrown in, a short-circuit of the most violent nature 
is likely to occur through the armature of the incoming machine. 
Thisis because the equalisers are at the full terminal difference of 


the equaliser outlay for this portion of the plant is insignificant. 
(11) The three-wire dynamo slant requires bas ede tee 95 
machine. The two-wire plant with balancer requires but one 
ammeter for each machine and one for the balancer. (12) The 
balancer can be located at a distance from the station. (18) Lastly, 
potential. | | it should be emphasised that the balance is not limited to isolated- 

It is claimed that a station designed on the balancer system has plant service, but is capable of much heavier duty. 
the advantage in cost and simplicity over а station using three-wire 
dynamos. In the form of a battery, the balancer not only takes 
ere of the peaks of the load but may also be used to regulate 
the voltages. Like all balancers, the storage battery may be located 
at a distance from the station, thereby saving in feeder copper. 

The dynamo-electric form of balancer may be divided into three 
classes : (1) Balancers that give balanced voltages only on balanced 
load. These have the weakness common to three-wire dynamos. 
(2) Balancers that may be regulated by hand to balance the voltages. 
(3) Balancers that regulate inherently for balanced voltages under 
any condition of load. These should be used where there is no 
attendant and where the unbalanced load fluctuates rapidly over a 
considerable range. 

Rating of Balancers.—The logical method of rating balancers is 
on the basis of neutral ourrent—that is, a 50 kw. balancer operating 
on a 190 to 240 volt circuit would supply а neutral current of 
147 amperes. 

Size of Balancer.—The capacity of a balancer should be based on 
a certain definite allowable percentage of unbalancing. In average 
ractice it will vary from 10 per cent. of the total load in a well- 

ced installation to 20 per cent. in poorly balanced ones. In 
heavy central-station work it should be capable of burning off earths. 

Types of Balancere.—An early type of balancer consisted of a 
motor-generator with one armature connected across the mains, and 
the other between one main and the neutral. In this machine the 
entire amount of power represented by the neutral current must 
undergo or be the result of a transformation, whereas in modern 
balancers, in which each armature is connected between one of the 
outer mains and the neutral, only a little less than half the neutral 
current represents transformed power. 

After considering the action of a balancer, the author states that, 
ues giri 3 the пас gives the best 

п. Shun cers ma 
theostate, the same as the Edison 5 iain given by Messrs. Stillwell and Putnam, who estimate that for the 
сап be made better than that of an Edison unit, and the shunt- operation of the entire freight and passenger service of the United 
wound balancer is recommended wherever there is a switchboard | States, as existing in 1905, the aggregate energy required at the 
attendant and for all cases where the changes in load are slow. bus bars of power houses would approximate 12,500,000,000 
: Compounding.—Where the load fluctuates rapidly and where there 
xs attendant the balancer should be compounded. This is gener- 

y done by compounding the motor differentially and the generator 
is The amount of compounding per machine is only 
ne alf that of an ordinary lighting dynamo of the same size, and 
ee of the differential motor disappears, even with large 
ШО In fact, it is possible to build а compound balancer so 

"s speed will be constant up to the burning-out point. 

11 showing how to calculate the amount of compounding 
bin » the author states that continental practice favours the 
the lie NN and while it has also been used freely in America, 
кы late experienced в fad in three-wire dynamos which the 

0 good engineering will not permit to continue. 
айе ses a comparison of the three-wire dynamo with the 
(1) The oe and balancer may be summarised as follows: 
the balan ee-wire dynamo cannot be regulated for equal voltages ; 
benen nun ean. (2) The balancer can also be made to regulate 

aps dl equal voltages; the three-wire йш cannot. (8) 
regulatio e capable of carrying a neutr overload with good 
8 ^ е three-wire dynamo can carry it, but only with 
specialisan 9 ion. (4) The three-wire dynamo represents extreme 
to 3 in design. This means long delivery when in a һшту 
i f е bis of a plant. It means delay when it becomes 
consists 1 ian a repairs. The two-wire plant with a balancer 
delivery and qui d apparatus throughout. This means quick 
plicated con quick repairs. (5) The three-wire dynamo has com- 
it dieu ав repeated for each unit in the plant; this makes 
Using a Ж эйр trouble. The connections of a two-wire lant 
ensi] cer are simple and easy to understand. Trou le is 

у located. (6 баву : : 
- (6) The three-wire dynamo requires expensive 


STEAM v. ELECTRIC LOCOMOTIVYES.* 


The New York Railroad Club on September 20th discussed Messrs. 
Stillwell & Putnam's A.I.E.E. Paper,[ after a Paper had first been 
read by Mr. M. Toltz, general manager of the Manistee & Grand 
Rapids Railroad, dealing with the same subject. The author con- 
fined himself to that part of Messrs. Stillwell and Putnam's Paper 
dealing with the comparative items pertaining to repairs and re- 
newals of locomotives, engines and roundhouse men and fuel and 
water supply for locomotives. 

The author did not agree with the statements relating to mainten- 
ance of way estimates, in which the items of cost of renewals of 
rails, ties, bridges and culverts had been reduced to about £4,200,000 
and forrepairs and renewals of building and fixtures about £2,700,000, 
as it had been found that the construction of the track and the road- 
way must not only be fully as good, but better, in the case of an 
electric railroad, and more pains and labour would be necessary to 
keep up the repairs. Why repairs and renewals of buildings and 
fixtures shouldbe less when operating electrically they did not explain. 

The author then endeavoured to show, as follows, that the steam 
locomotive properly improved was far more economical than the 
electric locomotive, even assuming that a kilowatt-hour of electrical 
power could be furnished at the low figure of 0:81. at the bus bars 
and at 0°4d. effective for traction, as taken by Messrs. Stillwell and 
Putnam, who further stated that а horse-power effective for traction 
would cost, therefore, 0°3d., of which 0°176d. was for fuel when coal 
of 14,000 B.Th.U. per lb. cost 12s. per ton, and 0-195d. was for other 
supplies, labour and maintenance equipment. 

To analyse these statements it will be necessary first to establish 
the cost of an effective locomotive horse-power, to be hereafter 


mission, 1905, it is also stated that nearly £31,800,000 was expended 
on fuel for locomotives. Dividing this item by the total horse-power- 


hours per annum would give a 
horse-power-hour compared wi | 
0:1754. as above mentioned when assuming the railroads are 


operated electrically. This former figure is practically correct, 
because we know that in the average a steam locomotive will use 
28 lb. of steam рег horse-power-hour. As 1 Ib. of coal used in a 
locomotive boiler will evaporate about 6lb. of water, it would 
necessitate 43 Ib. of coal per horse-power-hour, which, at 12s. per 
ton, amounts to 0°8d. per horse-power-hour. This, indeed, shows 
that more fuel per horse-power-hour is being consumed in loco- 
motives than in modern stationary plants which furnish power for 


But is it fair to compare the up-to-date power plant with the 
About 60 per cent. of the locomotives now in 


в ago, are of the smaller type, and can- 
economically as the latest type. The reasoning 


i hould, therefore, be made upon the basis of the 
FFF therefore, the writer refers to the 


чеч i ives, and, 

plant ward connections and a lot of heavy cables. The two-wire SERERE Eee durius be World's Fair at St. Louis, which 
Operate successfully does not. (7) A two-wire ay namo will not | have established the fact that the coal consumption per draw- bar 
remodeling, y in parallel with а three-wire dynamo without horse power-hour was considerably less than 23 ]b., and also varied 


two-wire p Any number of two-wire dynamos can be added to a 
their ps reg balancer without making a single change in 
circuit when co (8) There is danger of & violent short 
paralleled. This ree-wire dynamo is brought up to speed and 
dynamo or in danger does not exist in equalising а two-wire 
equalising a balancer. (9) A three-wire dynamo 
le-pole circuit-breakers. The two-wire dynamo 


i nt speeds. | 
b be author submitted three diagrams for different types of loco- 
motives. Fig. 1, herewith, refers to a Great Northern Railway 
(U. S.A.) 1 type locomotive (Mallet compound). ч е 
The calculation of the cost per draw- bar Horse: Pow) our m = 
made from the figures given in Fig. 1, in which 1t is 8 own that А е 
best performance is made at 9 miles per hour on 2:2 per cent. grade, 


requires bnt one. Th : 
па balancer requires but one. (10) The three: tailway Journal. 
requi Plant requires two equalisers. The two-wire plant | ^ Abstracted тош 11807. 305 The El ectrician, March 1, 1907, p. 758. 


one, and when compound balancers are operated in multiple t Read January 
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working with saturated steam, while with superheated steam it is 
at a speed of a little over 10 miles per hour. Taking the first case, 
the increase of coal consumption over 5 miles per hour is only 8 per 
cent., while the increase in ton-mile-hours over 5 miles is 72 per 
cent. At thie speed the coal consumption per draw-bar horse-power- 
hour is 2°6 lb. 

During the last two years a successful attempt has been made to 
improve the steam consumption by superheating, which not alone 
gives steam economy, but also saves coal. Mr. Vaughan, of the 
Canadian Pacific, in his recent Paper on superheated steam loco- 
motives, read before the American Society of Mechanical Engineers 
at Indianapolis, reported an average saving of coal of 15 per cent. 
with superheated over saturated steam, although in European prac- 
tice these results average over 25 per cent. The writer is fully con- 
vinced that in a few years, after the locomotive superheater has been 
adapted to and tried in our railroad practice, a greater economy in 
coal than has been shown во far will be recorded. Consequently, 
the saving in coal by the use of superheated instead of saturated 
steam will be assumed to be 20 per cent. 
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Mr. Toltz then considered the other economies resulting from 
superheated steam, such as increased boiler capacity, reduced feed 
water, better and quicker starting of the train and fewer leaking 
flues and fire boxes. The saving in coal can be taken at 20 per 
cent. by superheating, at 20 per cent. by feed-water heating, and 
at 5 per cent. by perfect combustion, an aggregate of 89:2 per cent. ; 
the saving in locomotive repairs 80 per cent., the saving in water 
supply for locomotives 80 per cent. ö 

aking these savings, and 2*6 Ib. of coal per draw. bar horse - power 
hour, a total saving of C35, 576, 000 was shown on the 1904 figures of 
the Interstate Commerce Commission. 

Messrs. Stillwell & Putnam assumed a saving for electrical 
operation of :— 


70 per cent. in repairs and renewals of locomotives = £16,100,000 


90 per cent. in engine and roundhouse men - 19,972,000 
90 per cent. in fuel for locomotives = 15,650,000 
100 per cent. in water supply for locomotives = 1,829,600 

£46,551,600 


The amount of capital which must be expended to obtain these 
doubtful results can hardly be imagined. A conservative estimate 


would be several billions of dollars. Although the estimated savings 
by an electrical equipment might warrant such an immense expen- 
diture, the improvement of the steam locomotive offers like induce- 
ments. It has been the boast of the advocates of railroad electrifi- 
cation that with an electric locomotive double the trailing tonnage 
can be hauled at double the speed of the present steam locomotive. 
The writer begs to state that the steam locomotive of to-day (and 
not the most powerful one yet built) takes 800 tons singly and 1,600 
tous doubly over a mountain grade of 2:2 per cent. at a speed of 
10 miles per hour. 

The electric locomotive, either in single or multiple units, has its 
place in big terminals and in tunnels, but it cannot in its present 
development replace the steam locomotive for trunk-line service. 
The writer has investigated some of the greatest water powers in 
the Rockies and in the Cascades, and he ventures to say that none 
of them can deliver elcctrical power per draw-bar horse power per 
hour for less than 2:54. Another feature over which most enthu- 
siasts of electrification stumble is the high power factor which is 
assumed. If electrically operated to-day the load factor would not 
cxceed 48 per cent. on three typical American railroads—the Great 
Northern, Northern Pacific, and Canadian Pacific. These are facts 
which can be proved, and it will, therefore, be some time yet before 
the steam locomotive will be relegated to the scrap-heap. 


DISCUSSION. 


Мг. W. McCLELLAN opened the discussion, and remarked that his 
experience with superheaters in connection with stationary boilers had 
convinced him that they formed the most troublesome pa of a boiler 
plant. Superheaters, like other improvements, would have to go 
through a long course of experiments before they could be successfully 
operated on the average road engine. He regretted there should have 
been so much controversy over steam versus electric operation. The 
cost of the change to electric power certainly was very great, but the 
cost should be compared not with what the steam road now has, but 
with what it would cost tosupply the service by steam which could be 
given by electricity, viz., a half-hour service, brilliantly lighted cars, 
&c. He admitted with regret that comparative costs of operation were 
very hard to obtain, especially such items as the cost of fuel and water 
station, ash pits, repairs, &c. It seemed that on an average about 
15 per cent. of the general repairs of steam locomotives were due tothe 
boiler, but even this factor was not universal. The electric locomotive 
was no more complex than the New York subway cars, and, as the 
latter had proved easy to maintain despite their great number of move- 
ments, he did not apprehend any difficulty in maintaining electric loco- 
motives in a service requiring far less movements. Neither would the 
track repairs in electric service be ter than that due to the intro- 
duction of higher acceleration, quicker braking and increased e 
There were other factors to be considered besides the financial ones, 
such as multiple unit operation, cleanliness, desirability of a subway 
service on trunk lines through large cities, the independence of weather 
conditions, &c. 

Mr. М. W. Storer (chief engineer of the railway department of the 
Westinghouse Electric & Mfg. Co. said that his only fear was that the 
demand for electric locomotives would be greater than the facilities of 
the manufacturers to supply them. He emphasised the fact that in 
the steam locomotive the maximum speed was fixed by the boiler 
capacity and the economical rate of expansion in the cylinders, but in 
the electric locomotive with gearless motors a certain tractive effort 
could be had at any speeds up to 70 miles per hour, with economical 
voltage regulation. The New Haven locomotive had an efficiency of 
60 to 65 per cent. with a continuous tractive effort up to 10 miles per 
hour, and 87 to 88 per cent. at 50 miles per hour with normal voltage. 
The lutter speed could be exceeded 10 to 20 per cent. simply by in- 
creasing the applied voltage, and at the same time the efficiency in- 
creased as the speed increased. Hence, the most economical speed w :- 
the highest that it was safe to operate. Instead of 10 miles per hour 
up a 2 per cent. grade, it was just as easy to make 20 or 25 miles 
which, of course, meant a great increase in the capacity of the road. 

Mr. J. E. Менгес (superintendent of motive power of the Balti- 
more & Ohio Railroad) said that while the electric locomotive might 
а necessity in tunnel service it was an expensive proposition where t: : 
question was simply one of handling a given tonnage. He then pie 
sented a comparison of shop charges made for the previous 14 years 
to 24 years on steam and electric locomotives used by the Baltimore 
Ohio Railroad. These figures, which covered the running repairs at 
supervision per 100 miles, were as follows :— 

'Three 900 er electric locomotives: tractive effort, 28,000 lb. : 
weight, 196,000 Ib.; cost of mechanical and electrical repairs, £3°84. . 

Three freight electric locomotives: tractive effort, 70,000 lb. 
weight, 320,000 lb ; cost of mechanical and electrical repairs, £2°54. 

Mallet articulated type steam locomotives: tractive effort, 64,000 IL. ; 
weight, 555,0001Ь, ; cost for repairs per 100 miles, £1:15. 

Thirty-five passenger steam locomotives, Pacific type: tractive 
effort, 35,000 Ib.; weight, exclusive of tender, 230,000 Ib.; cost for re- 
pairs, £0:87. 

One hundred and seventy-five steam locomotives, Consolidation typ ` 
tractive effort, 42,000 Ib.; weight, 209,000 Ib. ; cost for repairs, £067. 

These figures did not include interest, depreciation or taxes in 
either case, nor were the electric locomotives debited with the cost f 
maintaining feeder, third-rail, bonding wires, switches and other equip: 
ment incident to electric service. The original cost of the different 
locomotives made on the basis of total working weight was as follows : 
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Passenger electric, 10d. per und; freight electric, 6d. ; Mallet, : ; 
ii; Pacific, 4d. and Consolidation, 4d. The brilliantly lighted cars, V of the photographic negative produced. 
hourly service and first-class signals mentioned by Mr. McClellan were | ¢ ро t s is easily conceived, but is clearly very difficult 
ular features of his (the speaker) company’s line between Baltimore o carry into practical effect. The two principal problems presented 
and Philadelphia, and hence, were not peculiar to electric operation. are (1) the synchronising of the cylinders, and (2) the regulation of 
In regard to the multiple-unit operation of electric locomotives, he had the action of the selenium cells in such a way that the density of 
found that when two locomotives were at the head of a train their the negative produced shall correspond to that of the fil КҮР 
combined Deed effort was onl 90 per cent of what it would be if кшк end, element to element. ыы 
one of the locomotives were at the end о the train. His experi chronisation of 
was that the ave life of ош locomotives was 20 to 25 goin. at in so many ways eee need p pine 5 
10 years, as stated by one speaker. detail. Iti i аб : п 
fC A. Serler (mechanical engineer of the Rock Island Pacific | little Шол the 5 irs the receiving cylinder runs a 
Railroad, Chicago) referred to the proposed electritication of the ter- of each revolution, and ст.е ороо by © pawl near the end 
minals of the steam railroads in Chicago, which, in his opinion, | nism with th na зга the next revolution in exact synchro- 
vould not at the present time be either profitable or desirable. The eh the transmitter; and that that part of the receiving 
installations at both Baltimore and New York were necessary on ac- үш which comes under the lamp during the regulating period 
count of tunnels, heavy traffic and other local conditions. There was по, used for the picture. The details of the method may be seen 
little direct evidence at present pointing to any direct economy of from Fig. 2, the diagram we reproduce. The regulation of the 
electric operation. In his opinion density of population was the de- selenium cell is a much more complex matter, since its resistance at 
eiding factor. He was a believer in electricity under favourable con- any instant is not а function of its then illumination, but depend 
о «д believed that improvements were possible in the pre- upon its previous history ; and the effect of any change of amtaa- 
sen 1 come Кие | | | tion is not instantaneous, but requires time to produce its effect. 
L. B. STILLWELL referre to the figures given in Mr. Toltz’s | In describing these properties Dr. Korn speaks of the“ inertia ” of 
np таза 55 Hang ditirente of 160 lb. rd es per draw-bar the cell. To eliminate the effect of this inertia as well as ol all the 
- - nt anxiliaries. Suc ing 1 1 inati i ч | 
seemed rather strange to him in view of the fact * К шш pean x E озсо, а Dr. Korn terms ће 
been trying for years to reduce the coal consumption per horse-power- | understand р or. e present writer is not sure that he ſully 
dann inland central stations, and had not yet succeeded in securin ands the action of this compensator, but the general idea is 
adraw-bar orse-power-hour for 1:65 Ib. of coal. If Mr. Toltz was right, È T & enough 
it would seem that, the proper thing to do would be to build эта La Fig. 1 a Wheatstone's quadrilateral is constructed of two 
2501 v. stations instead of one 50,000 нр. station, and perhaps also to similar selenium cells, Se. 1 and Se. 2, and а continuous sliding re- 
yat these power stations on wheels to secure this high economy. In sistance, Ri Ra. A battery of accumulators is connected as shown. 
к by Mr. Putnam and himself, on the amount and cost of fuel The bridge ABCD includes a string galvanometer, B, whose 
a Leere ipu hout me hited Бае their comparison ат Pulp а Screen, the line wires, the distant receiving apparatus 
y reports of the Interstate Commerce | ^ and the sliding contact D. 8e. 1 is the cell of the transmitting 
5 1 by the light passing through an element of 
| р С re. Se. 2 is an independent but similar cell, illuminated 
y light from ‘another lamp, which light, however, is intercepted by 
the screen carried on the wire of the string galvanometer В, во that 


Commission, but also on confidential information from many rai 
officials. The oia of their Paper were: To promote "ihe ed 
standardisation of electric traction equipment ; to create the proper 
5 to impress electrical engineers with the magnitude of the 
с nge; and to secure ап alternating-current frequency having re- 
erence to the purchaser’s interests rather than the manufacturer’s 
патака whereby the maximum draw-bar pull per dollar invested 
та secured. While some of the savings given in their Paper 
1 assumed, most of them were drawn from ractice. For instance 
= иша а сораг end renewals of electric locomotives were based 
атоо mien of six roads with a motor car mileage of over 
. А. Н. Авмзтвохе (General Electric Co.) said tha 

| ; t Mr. Muhlfeld 
1 a joe поп view of the problem in comparing the cost 
аж p oe pes earliest type of electric locomotive with the 
Е Y s ocomotive. The problem was not one of small 
fled hy E С satisfying the demand for service that could not be 
ае ocomotives. The increase of the carrying capacity of 
тсе er mountain grades was a case in point. The electric 
aT ш no such thing asa ruling басе, and this made it 
Arai vere grades where the traffic had been hitherto limited 
9) per cent. ие hs оо railroad operation. А saving of 
шей of doubling the reno ay m item compared with the 


the illumination of Se. 2 is pop to the displacement of B— 
i.e., to the line current. The position of D and the resistance of 
the line are now &djusted, so t at the illumination of Se. 1, Se. 2 
are equal when the element of the pieture under transmission is 
one having about a mean density. The illumination of the sensitive 
receiving film is then adjusted to give а corresponding density to the 
negative—that is, when an element of the picture of about mean 
density is being properly transmitted the illuminations of the two 
equal cells Se. 1 and Se. 2 are equal. 

Now, as the cylinder of the transmitting instrument revolves and 
different elements of the picture come into operation, the light 
falling upon Se. 1 varies continually, up and down, about the mean 
value for which we supposed the above adjustment to be made; 
and the current through the bridge and line, and the illumination of 
Se. 2, will also vary up and down about their mean values. Calling 
the difference, excess or defect, of the bridge current from its mean 
value a, and the conductivities of the cells с, c, we may write вв а 
first approximation a & €, e. Dr. Korn finds that the conduc- 
tivity of а cell may be represented by а formula, C+ ki + KI, where 
4 is the difference between the instantaneous value of the illumina- 
tion апа its mean value, 1 а function of the previous illumina- 
tion, and C, А, K are constants. As Se. 1 and Se. 2 are similar, the 
constants C, k, K have the same values in cach. The illumination of 
both Se. 1 and Se. 2 oscillates about a mean value, the same for 
both, and it appears that under these circumstances the values of I 
for the two cells are not very different, and as a first approximation 


may be treated as being equal. 

Writing, then, iC ++ KT 
cC EHI, 
and remembering that 1 а a—! 


apparatus we have da A i. T ] 
кай te ‘onal to the excess of the illumina- 


over its mean value is proportion th 
1 over its mean value; and it is clearly only а matter of 


ELECTRICAL TRANSMISSION OF PICTURES.* 


We have received from th ; 

orn, n the publishers a pamphlet by Dr. Ar h 
devised a aen of Munich, describing 5 
pisse rves much e рокер e 
one at each EEP appara na consists of a pair of glass cylinders, 
every element ч me having a helical motion of such a kind 
under а beam of ligh the surface of each is brought in succession 
movements of the t from a Nernst lamp placed over it, and the 
cylinder at the rains cylinders are exactly synchronised. The 
ine m end carries on a transparent film the picture 
film, and the light f at at the receiving end carries а sensitive 
on the wire of a FE its lamp is intercepted by a screen carried 
that the amount m „ placed in the line circuit, so 
varies with the curre 15 t falling on this sensitive receiving film 
mitting end, after nt in the line. The beam of light at the trans- 
mum cell inside the oline through the picture film, falls on a selo- 
cell, and, consequ., der, во that the amount of light falling on 
density of the А ке ак авы the resistance of the cell, varies with the 
М that moment “Th element of the film found under the lamp 
Placed in the line ci e selenium cell and a storage battery are 
continuously with оь and a current is sent to line which varies 
are brought in в e density of elements of the picture as they 
uccession under the lamp by the rotation of 


Cylinder, ja J; 
of the This line current, by displacing more or less the 


lates the string galvanomete rof 
be amount of li meter at the receiving end, regu- | tion of Se. 
8 — оп the element of the sensitive adjustment to make the оа line ee popa to the total 
om, (8 репе Fernphotographie und Aehnliches. ти ее E ‘cous value of the illumination о Se. 1. | 

(8. Hirzel, Pon рше und Aehnliches. By Dr. At thur W is not Dr. Korn's, nor has it any pretension to be 


f E 


134 


THE ELECTRICIAN, NOVEMBER 8, 1907. 


rigorous, but it seems the simplest way to show how the use of two 
equal cells tends to eliminate the effects of the inertia of either. 

Fig. 2 taken from Dr. Korn’s work shows in diagram the whole 
of the apparatus. The several parts are numbered I., II., III., IV., 
V., where I. and II. are different sectional views of the transmitting 
apparatus, III. and 1V. the compensating cell, and V. the receiving 
apparatus. The selenium cells are numbered 3 and 5, and the 
Nernst lamps 51,48 and 75. The optical apparatus, numbered 48, 
49, is a means of distributing the light passed by the galvanometer 
screen 85 evenly over the compensating cell 5. The line wires are 
numbered 20, 11. Part 56 is the transparent film of the picture to 
be transmitted mounted on a glass cylinder. Part 78 is the sensitive 
receiving film. 

Much of Dr. Korn’s pamphlet is occupied with accounts of earlier 
forms of apparatus, in which the regulation of the light falling on 
the receiving film, во as to correspond with the line current, was 
effected by a D’Arsonval galvanometer regulating the discharge of 
a Tesla coil in a small exhausted tube, the light from which passed 
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author's oscillation valve or glow-lamp detector. The distance sepa- 
rating the two circuits waa varied from about 50 ft. to 250 ft. Curves 
were obtained showing how the secondary current varied with the 
distance of the circuits apart and with their relative position, It 
was shown that the inductive effect was greatest when the flat coils 
were in а horizontal position and at а certain distance above the 
earth. The law of variation with distance proved to be something 
between the inverse cube and the inverse square of the distance. It 
was then shown that increase in size of the coils had a very marked 
action jn increasing the inductive effect, and also that for equal power 
the use of the spark method creating intermittent oscillations in the 
primary gave better effects than the use of the arc or undamped 
oscillations. It was also shown that for the coils used the true 
radiation of energy was very small, and therefore that the distance 
effects obtained were almost entirely due to magnetic or Faradaio 
induction. Suggestions were then made for increasing the efficacy 
of the ordinary inductive type of wireless telegraphy by the use of 
high frequency oscillations in the primary circuit, and a suitable 


20 


1 


Fig. 2. 


through а small aperture on to the sensitive plate. We understand 
that the method was successful, but was abandoned for the simpler 
one shown in the diagram ; and we are astonished by Dr. Korn's 
boldness in attempting such a difficult method, as well as by his 
perseverance in bringing it to a successful issue before abandoning it. 


PHYSICAL SOCIETY. 


At the meeting held on October 25th, in the Physics Laboratory of 
the Royal College of Science, Prof. J. Perry, F.R.S., President, in the 
chair, a Paper on 


" Magnetic Oscillators as Radiators in Wireless Telegraphy " 


was read by Dr. J. A. FLEwiNo, F.R.S. An open or Hertzian 
oscillator is called an electric oscillator because the effects produced 
in space are due in part to the potential of the free charges at the 
ends. А closed-circuit oscillator is called a magnetic oscillator 
because the effects it produces are wholly due to current. Hertz 
showed that the energy radiated per period from an open oscillator 
could be expressed by the formula E= 16207 3x, where A is the 
wave-length and ф the electric moment. The author has shown 
that a similar formula, E=167‘M?/3\3, where M is the magnetic 
moment, holds good for the closed-circuit oscillator. Assuming per- 
sistent or undamped oscillations to be used, these formulæ were trans- 
formed by the author into two others—viz., W=87 x 10-“la2N? 
for the open oscillator, and W-—4x10-?S?a*N! for the closed 
oscillator, where «a is the R.M.S. value of the current in the 
oscillator and N is the frequency. Hence the radiation from 
the open oscillator varies as the square of tho frequency, and 
that from the closed one as the fourth power. The Paper de- 
scribes experiments made with flat square coils of various sizes used 
as magnetic oscillators in the quadrangle of University College, 
London. In one circuit undamped oscillations were set up by means 
of a Poulsen arc, and the induced oscillations created in the other 
circuit at a distance were detected and measured by means of the 


detector such as the author's oscillation valve combined with a tele. 
phone as a receiver in the secondary circuit. Such a method would 
have a far greater reach than the ordinary low-frequency alternating- 
current inductive telegraphy and not be open to the objection of dis- 
turbing commercial telephonic circuits. 

Mr. A. Russ EI. I. thanked the author for his clear exposition of the 
theory of electric oscillators and for the valuable formuke ho gave for 
magnetic oscillators. The experiments described were exceedingly 
interesting and instructive. It was, however, ditficult to interpret 
some of the results obtained. He asked whether the author had been 
able to tind а position for the secondary coil in which no current was 
induced in it. Possibly buried pipes or metallic conductors, iron 
girders in adjacent buildings or iron railings in the neighbourhood, 
might have had some influence in modifying the inductive effects 
bet ween the coils. 

Mr. TAYLOR said that the Post Office had tried arrangements similar 
to those described for magnetic space telegraphy, and had found that 
the closed-circuit method was inferior to that in which earth-connected 
vertical coils were used. The ratio between the received currents 
when using un earth-connected and a closed circuit was often as great, 
as 80 to 1, and he thought the improvements in the closed.circuit 
method would have to De very great to make it equivalent to the 
carthed-circuit method. 

A Paper 

“Оп the Use of Variable Mutual Inductances” 


was then read by Mr. А. CamPBELL. In connection with wireless 
telegraphy the measurement of small inductances and capacities is 
of importance; one of the methods described has special reference 
to small self-inductances. Mutual inductances can be more easily 
dealt with than self. inductances, for the former can be (1) more 
accurately calculated from dimensions, (2) are less affected by 
change of frequency, and (3) when variable can be made to pass 
through zero value. A convenient form of variable mutual in- 
ductance consists of a continuously variable part and a series of 
steps. The first consists of two equal parallel coils with a third 
coil moving parallel to their planes round an axis eccentric to the 
fixed coils. The scale thus obtained is very open near zero „ ich 


THE ELECTRICIAN, NOVEMBER 8, 1907. 


— —— 


and the graduation is done by experiment, а theo- 
retical discussion being given in an appendix. The steps are obtained 
by means of another fixed coil of stranded wire, each strand giving 
an equal subdivision. The model shown had two ranges, from 
001 up to 200 and 2,000 microhenries. A variable mutual in- 
dnetance of this type has а number of applications. It is obviously 
convenient for calibrating ballistic galvanometers. By means 
of it mutual inductances of all values can be readily measured. 
By several methods it can be used to measure capacities, and the 
formule required are mostly very simple. 
application, however, appears to be to the measurement of small 
sell inductances as follows. Let the variable mutual inductance be 
called W. With a source of intermittent or alternating current and 
any convenient detector (vibration galvanometer, telephone, &c.) а 
bridge with corners A, D, C, D is formed, in which BD and DC are 
equal non-inductive arms, AB is the fixed secondary of W and AC 
has resistance and self inductance equal to those in AB. The 
detector is across BD, while the source is applied at D and also 
through the иш of W connected to A. When W is set to zero 
reading a balance is obtained. An unknown self-inductance, N, is 
now inserted in AC, and the balance restored by adding resistance 
in AB and adjusting the mutual inductance W. The reading of W 
when doubled gives directly the value of the unknown N. The 
method is really a differential one and can also be used to give very 
accurate measurements of the difference between two nearly equal 
large self-inductances. 


The discussion on Mr. Campbell’s Paper was postponed until the 
next meeting. 


is an advantage) 


WIRELE88 TELEPHONY. 


We hare previously called attention to certain arrangements 
ү have been entered into by the U.S. Navy Department with 
y ade Telephone Со, in connection with the equipment of some 
of the ships of the U. S. Navy with wireless telephone apparatus. 


App : 
ARATUS EMPLovED In rug U.S. Barrlxsulr TESTS. 


In the New y, 
published of le D for October 11th some particulars were 
Admiral Evans’ at this apparatus on some of the battleships of 
mander Cleland De These tests were conducted by Lieut-Com- 
reported that eo un wireless expert of the U.S. Navy, and it is 
between the Nav A communication was maintained by telephone 
ginia " at a distans 21 at Washington and the battleship “ Vir- 
Vhich kept in touch of h miles, and with the cruiser ‘‘ Tennessee,” 
he system emplo 1: the Navy Yard at a distance of 12 miles. 
With the ordina. уе » the De Forest and the tests were made 
graph system y wireless receiver of the De Forest wireless tele- 
9 are in : 
Rreatest 5 Mie Radio Telephone Co. of New York that 
end tests Was betwe over whieh the voice was transmitted during 
us that the U.S. Nees 20 and 25 miles. The company also inform 


Company's apparatus, " Department have officially accepted the 


other illustration of th 


hone a e successful i i 

pparatus i ssful working of wireless tele- 

leship « i ч чын, to have been given 1 with the U. S. 
a Point. "pP. which wert aground whilst rounding 


telephone had ki em ttleship “ Virginie," on which the wireless 
ton at the Norfolk N; led, was lying near the wireless telephone 

" Kentucky” pr avy Yard, about 5 miles from the spot where 
grounded. An atteinpt to send a wireless tele- 
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gram from the Návy Yard to tlie Kentucky” was unsuccessful, 
but the “ Virginia received it, and the operator, finding that the 
“ Kentucky " was unable to read it, tried the telephone, and the 
operator on the. Kentucky " picked up the message and ticked his 
answer back on the wireless telegraph sender. 

The New York Times confirms the statement made in our columns 
some time back that the U.S. Pacific fleet is to be equipped with 
wireless telephone outfits before starting on its cruise in the Pacific. 
| The apparatus employed in the tests above mentioned is shown 
in the accompanying illustration. 


TO a = ÉÁ———Ó— 


SYNTHESIS OF PRECIOUS STONES OF THE FAMILY 
OF THE ALUMINIDES.* 


BY F. BORDAS. 


We know that corundums are present in nature in the shape of 
stones of diverse colours, from the colourless and limpid sapphire to 
the brown and opaque corundum. 

Between these two extremes there is quite a series of sapphires 
tinted yellow, green, blue or red, with a number of intermediate 
shades. It is thought that these sapphires owe their colouring to 
the presence of salts of iron, manganese, chromium, titanium, &е. 

The experiments which I have carried on for some time allow me 
to believe that the special colouring of these precious stones is not 
due to a particular metallic oxide. 

It is possible, in fact, to vary the colour of these stones, to make 
it pass from the initial red to the violet, then to blue and green, and 
finally from green to yellow. 

The experiment consists, for instance, in submitting & bluish 
sapphire to the action of radium bromide сї activity 1,800,000. 
It is then found that the colour of the stone is modified, passing 
into green, then bright yellow, and then dark yellow. If a red 
sapphire is subjected to the same treatment, it passes in succession 
through violet, blue, green and yellow. 

On graduating the activity of the bromide, 
the stone and the radioactive preparation, the intensity of the re- 
action is increased or diminished. Stones thus treated are not 
radio active. They do not shine in the dark when exposed to pure 
radium bromide. Finally, they do not lose their colour by heating. 

Considering the succession of colours from red to yellow as indi- 
cated, it appears that the topaz tint is the last term of this trans- 
formation. 


Must we, therefore, admit that these precious stones are found 
in regions where the surrounding soil possesses a certain radio- 
activity? The hypothesis seems reasonable considering that 
yellow sapphires are the commonest, and that we often fin 
sapphires coloured at the same time blue and yellow, which would 
indicate a very slow modification analogous to that described. This 
action of radium bromide of great activity upon metallic oxides is 
interesting on account of the possibility of thus discovering infini- 
tesimal traces of this body. | 


or the distance between 
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Traps ADVERTISEMENTS intended for the current issue must reach the Office 
at latest by Wednesday evening's post. Renewals of expiring Advertise. 
ments and alterations to standing Advertisements by first post Wednesday. 
Wrapper Advertisements by first post Wednesday. 

CONTRACTS and other OFFICIAL ANNOUNCEMENTS, AUCTIONS, APPOINT- 
MENTS VACANT AND WANTED, asd ай kinds of SMALL ADVBRTISE- 
MENTS accepted up to 3:30 P.M. Thursday. 
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«THE ELECTRICIAN" INDUSTRIAL SUPPLEMENT. 


With the number of Tae Exxecrarcux for Sept. 14, 1906, was issued the 
first of a series of “Industrial Supplements,” to be published from time 
to time with Tax ErxorRicnN, The fifteenth issue of the Supplement 
was published (Gratis) with T ELEOTRIOIAN for Oct. 18. The next issue 
will be made on Nov. 15. 

The “ INDUSTRIAL SUPPLEMENT" is а comprehensive record of develop- 
ments in Electrical Plant, Machinery, Apparatus, Aocessories, Sundries 
and Materials, and of their proved suitability for various Industrial 


purposes.. Ee А : a: : 
We invite descriptions and illustrations of New Applications of Electri- 
city to Industry, and shall cordially welcome any assistance we may 
receive in connection with the SuPPLEMENT. 
The “INDUSTRIAL BurPLExENT" is holed for filing or hanging, and 
filing covers can be supplied for holding 6 or 12 issues. 
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ELEOTRIOGCITY SUPPLY. 


The Series of seven comprehensive Tables of Statistical and Engl. 
neering Data relating to Electricity Supply Undertakings of the 
United Kingdom for Lighting, Power and Traction, which are 
published annually with “The Electrician,” have been carefully 
corrected, and are now obtainable completo (with Index) in oom · 
pact book form, printed on hard paper, price 6/-, post free 6/6. The 
Set includes a good list of British Colonial Electricity Supply and 
Tramway Undertakings, and forms unquestionably the most 
perfect group of engineering details concerning Electricity Supply 
for Lighting, Power and Traction ever presented. 


SPECIAL NOTICE. 


NOW READY.— Vol. LIX. of TE ELECTRICIAN " (1,052 pages), 


bound in strong cloth. Price 17s. 6d. ; post free, 18s. Gd. Also ready 


Cases for binding. Price 2s.; post free, 28. 3d. 

A complete set of “ Тне ELECTRICIAN эз (1860-1865—1878-1907 ) can now 
be supplied. These sets are very scarce. A number of odd volumes to 
help in making up complete sets are also available. 
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THE NEW TECHNOLOGY. 


Al the risk of our readers misreading our title, and hur- 
riedly concluding that we are dealing with a recent well- 
known controversy on theological topics, we venture to 
offer a few remarks on what Prof. ScHwARTZ, in his address 
to technical teachers, calls the “New Technology.” We 
gather that the plea put forward by Prof. SCHWARTZ is for 
a return to the method of teaching by experience rather 
than by facts, just as prehistoric man taught his offspring 
the intricacies of chipping flints. Further, that there should 
he some curtailment of the method of examination, that 
the reasoning faculty should be developed, that a more 
prominent place shouid be given to training, as distinct from 
knowledge, and that something should be done to build up 


desirable features of character, 


— 


—— 


No doubt there has been at times a good deal of bad 
teaching—namely, the teaching of facts instead of the 
reasoning which led to them—and it is easy to see how 
this kind of instruction arose. In the centuries that have 
passed the chief educational eubjects were classics and 
other languages, literature and kindred subjects, in which 
a hich standard of excellence depended upon memory 
alone. With the development of science the same 
methods were followed. There has been a good deal of 
change, however, with the advent of technical education, 
and we think that the chief points expressed by Prof. 
ScHWARTZ are now well recognised. Most people in 
these days wish to teach the why and the wherefore 
instead of the bare facts. There is, indeed, a very general 
desire to make the student reason intelligently from 
first principles to important results; but, although it is 
easy to see the style of product that is desired, namely, 
afinished student with a capacity for clear reasoning com- 
bined with social virtues and a good knowledge, the mode 
of action is not so easily defined. There is a certain want 
of tangibility about the necessary course of instruction as 
compared with the laying down of bare facts. As the old 
lines are left behind the personal equation of each student 
becomes more important and it does not admit of a general 
solution, Perhaps the most important essential is that 
initiative should not be destroyed by dogmatic instruction. 
The reasoning faculty is equally important, but unfortu- 
nately it cannot be brought into activity by force, and many 
people will never reason, simply because they ате mentally 
шу. These considerations make it difficult to define a suit- 
able course of instruction, and we think it is probably on that 
account that technical instruction is becoming somewhat 
more mysterious than it need be. When all is said and done 
We cannot change student A into student B, though both 
E should be given the opportunity of developing as 
| ^n possible. As each year goes by there is more, techni- 
ally, for the unfortunate student to learn. A few years 
id па oscillations were of mere scientific interest, 
m . important; thesingle-phase motor 
ds Pon di application, but now the intricacies 
S 8 e-phase commutator motor must be mastered; 
гё Акын. other extensions. Yet over and above 
iier Pe knowledge, which if ever extending. the 
n ү : e to realise the importance of tact, 
еа di ni and to follow loy ally, the necessity 
that RT eu address" We are inclined to think 
except very н P cge canuot deal with these subjects, 
of be stat Е | cially. It is n ot unlikely that members 
LS: на be lacking іп some of these sub- 

Мои ied 55 not open to test, the teaching of them 
colleges should um от that reason we feel that technical 
niet of шы]. er restrict their efforts to the encourage- 

1. Logical thought, and leave the more personal 
\alties to evolution аы; lore persona 

n after life. There are many qualities 


аге inborn and i 
io improvement. „ш though they may be subject 


Put bl 
bluntly, we Em . 
гаред, жт. may say that reasoning should he en- 


| j О " & 
кеуде. the student will поб reason with suitable 
owever, is v i the Case is more or less hopeless. What, 
siderations i Sly ure important thah alt other con- 
е ә, \ ‘ep t 
siasn 

ton the part of the teacher. 


iorotghness in instruction, is enthü- 
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REVIEWS. 


(Ооріев of the undermentloned works can be had from The Blectrician Office, 


free, ov receipt of published price. Add 5 per cent. for abroad or for foreign BUND 
— фрилычно 


A Text-Book of Electrochemistry. By Max Le Branc. Trans. 


lated from the 4th enlarged German edition by WILLIs R. Waits 
Ph.D., and Jonn W. Brown, Ph.D. (New York: The Macmillan 
Co.) 108. 6d. net. 


The first German edition of this fine text-book by Prof. 


Le Blanc appeared in 1895, and it is а tribute to its merits 
that, besides passing through four editions in the original, two 
English, an Italian and a French version should have appeared 
in the interval between 1895 and the present day. It is of 
special interest to note that, of the two authors of the excel- 
lent English edition now before us, one is in charge of the 
research laboratory of the American General Electric Co. and 


the other occupies the same position in the National Carbon 
Co, Prof. Le Blanc's treatise is a purely theoretical work; 
the bearing of theory on practice is evidently not misunder- 
stood in industrial circles in the United States. 

The book is divided into nine chapters, of which the first 
two are introductory. Then follows a short sketch of the 
Dissociation Theory, from which standpoint, it is needless to 
say, the author treats his subject. It is a pity that osmotic 
pressure, which is now generally understood to be a suction 
or a diminution of pressure, should be here spoken of as if it 
were an actual pressure exerted by the molecules of solute. 
Otherwise, the author certainly does not, on the whole, look 
upon the ionic theory in the light of a fetish, but expressly 
states that it is a theory, to be tested by facts, and not a 
dogma. He might, however, have given more prominence to 
the conception of hydrated instead of free ions, which many 
people now accept as offering a reasonable compromise between 
the dissociation and association theories of solution, eliminating 
many of the difficulties of both of these. The fourth chapter 
is on Migrations and is admirably lucid and convincing ; and 
then follows a very important and, as far as is possible in a 
text-book, complete chapter on Conductance of Electrolytes, 
dealing particularly well with the application of the law of 
mass action to such solutions. The chapter ends with an in- 
teresting (mostly novel) section on the conductance of non- 
aqueous solutions, in which the recent generalisations of 
Walden and others are clearly explained. ‘The treatment of 
fused and solid electrolytes is not so satisfactory, being shorter 
than the industrial importance of the subject deserves, and there 
is but bare reference to the work of Lorenz in this connection. 
Chapter VI. is quite short, and touches on electrical endosmose 
and migration of colloids, &., a somewhat obscure matter now 
receiving practical attention in Germany and America, where pro- 
ceases based on these phenomena have recently been patented. 
Chapter VIL, on Electromotive Force, is along and important 
one ; the treatment generally is that usually given to the 
subject in the current text-books brought well up to date, and 
is based on thermodynamic principles and the conception of 
electrolytic solution pressure. The theories of concentration 
cells, liquid cells and single P.D.s are treated with particular 
care and clearness, and the like remark applies to tlfe section 
on the almost fundamental subject of oxidation and reduction 
cells, in which the recent experimental work of Abegg, Luther 
and others is duly referred to. The subject of Polarisation 1s 
one that belongs peculiarly to Prof. Le Blanc, and the chapter 
dealing with it is accordingly of great interest, particularly in 
the applications of the theory to electrolytic separations. 

The account given in this chapter of Alternate-current 


Electrolysis is very brief, and the supplementary chaptcr on 


Accumulators, apparently thrown in as a sort of afterthought, is 


subject. In an appendix on Notati 


reducing the system to consistency h: 
the system arrived at has been used throughout the volume. 


To those without somo fair knowledge of the subject the 
book will be found by no means сизу reading in many parts, 
but it is well worth serious study both by professed sues 
of physical chemistry and by those who are practically engaged 
in any of the numerous processes now in use which are base 


on electrolytic action. 
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Uber die elektrolytische Gewinnung von Brom und Jod. By 
Dr. Max Scuuitrer. Vol. XXVII. of Monographien über ange- 
wandte Elektrochemie. 50 pp. (Halle-a.-S.: Wilhelm Knapp.) 2.40m. 

This short monograph is a description of the various 
electrolytic processes either suggested or in actual work for 
the recovery and manufacture of bromine from mother liquors 
obtained from sea water, Chili saltpetre or the Stassfurt 
deposits. It also deals with the recovery of iodine by electro- 
lytic methods, although this is much less important. The first 
fow pages are devoted to the history and occurrence of bromine. 
It is interesting to note that the price of bromine, which fetched 
19s. per pound before the discovery of Stassfurt mother 
liquors as a source of the product, immediately fell to 1s. per 
pound after bromine from this source came upon the market. 
Since then the price has fluctuated considerably owing to the 
competition between America and Germany. The Stassfurt 
production was 20 tons in 1873, in 1884 257 tons and in 1903 
700 tons. 

The chemical methods of production, as distinct from the 
electrochemical, are first described, and then one comes to 
what, from our point of view, are the most important— viz., the 
electrolytical methods. The electrolysis of bromides is compar- 
atively simple, in that the decomposition voltage is lower than 
that of chlorine or oxygen, therefore the bromine contains very 
little admixed chlorine, and there is little tendency to form 
bromates and hypobromates. In Germany both diaphragm 
cells and those without are employed. In America the cells 
are always of the diaphragm type. Although the electrolysis 
is theoretically very easy, a good many practical difficulties 
are met with when working on a large scale. For example, 
owing to the small actual amount of bromine in the liquors to 
be electrolysed, а very large bulk of liquid requires to be 
circulated through the electrolysing cells. The bromine when 
set free dissolves to a large extent in the aqueous solution and 
has afterwards to be distilled off from the liquors. Owing to 
the solvent action of the bromine, metal apparatus cannot be 
employed. The liquors are, therefore, electrolysed at a tem- 
perature of about 80°C. As they leave the clectrolyser they 
pass through a tube system made of stoneware in which they 
mect a current of steam flowing in the opposite direction. By 
this means the bulk of the bromine is removed. There is, 
however, a small amount of bromine left and this is removed 
by using this solution for cathode fluid. It is not our inten- 
tion to abstract this very interesting monograph, but the 
above remarks will give an idea as to the style and contents of 
the book, Methods for purifying the bromine and for its 
analysis and the analysis of the solution employed are given. 

The last section of the monograph deals with iodine, its 
occurrence and manufacture. First of all the chemical pro- 
cesses are described and then the electrochemical methods. 
As a matter of fact the chemical processes arc the more im- 
portant, but doubtless in the future the reverse rule will 


operate. The monograph is decidedly-worth adding to one’s 
electrochemical library. 


Elements of Electric Traction. By L. W. Gast. (London: 
Harper & Bros.) 216 pp. 5s. net. 

This book has been written mainly for the instruction of 
drivers of electric tramcars, and the author aims at providing 
fundamental ideas rather than detailed information as to the 
construction of the apparatus with which tramcars are equipped. 
The book consists, therefore, of an exposition of the usual 
laws and conventions contained in elementary electrical text 
books, the whole being treated more particularly as referring 
to traction work. 

Thus, a brief summary of the contents may be given as 
follows : Fundamental conceptions and laws of magnetism and 
electric currente, the application of these to direct-current 
generators and motors, elementary mechanics of traction 
together with a chapter on the use and control of tramway 
motors and a chapter on brakes. 

It will be eeen, therefore, that a book such as this will 
depend for its success not so much upon the subject matter as 
upon the treatment; to fulfil its purpose the explanations 
must be very clear and well put, in order to present as little 
ditliculty as possible to mechanics who have not had an exten- 
sive scientific training. The present book may be thoroughly 


recommended from this point of view ; to make sure that there 
shall be no obscurity every statement is illustrated by means 
of а numerical example, and care has been taken to arrange the 
subject matter iu logical sequence. 

Exception may perhaps be taken to one or two points in the 
arrangement, as, for example, the explanation of the inter- 
locking of the main and reversing barrels of a controller in the 
chapter on the principle of the continuous-current motor. But 
such points, provided they аге not too numerous, do not 
seriously interfere with the utility of a book. 


Die Antriebsmotoren für Elektrische Stromerzeuger. By Н. 
Өрүк. (Leipzig: Johann Ambrosius Barth.) 5. 80m. 

One of the most perplexing problems which the designing 
engincer of a central station has to settle is the most suitable 
prime mover to combine with the electric plant. The decision 
as between water power and steam power is not as a rule diffi- 
cult, but assuming steam to be selected, which is the most 
economical ty pe of engine and boiler to use having regard to all the 
particular circumstances of the case? High-speed or low-speed 
engines, steam turbine or reciprocating engines, water-tube 
boilers or Scotch boilers? and so on. In the book before us 
the author endeavours to help in the decision of such ques- 
tions by bringing together the characteristics of each type of 
primer mover, with tables of sizes, performance and the like. 
A short section devoted to general remarks leads into sec. 2, 
in which is considered the various kinds of water motors avail- 
able as prime movers. This section contains useful tables 
giving size aud output of turbines by Escher, Wyss & Co., of 
Zürich, and of J. J. Rieter & Co,, Winterthur, and J. M. Voith, 
Heidenheim. The third section contains information regard- 
ing steam engines and boilers and is liberally interspersed with 
tables. The steam consumption is given for engines of various 
types made by various makers. Án interesting type of engine 
discussed is the ** Lokomobilen," a combined engine and boiler 
arranged for the use of superheated steam. One of these 
machines of 300 n.r., with an overload up to 455 H.P., weigh- 
ing complete 70,000 kg., is stated to use 5:4 kg. of steam per 
horse-power-hour. Steam turbines are appropriately con- 
sidered, and then follows a section on suction gas plants and 
explosion motors, these latter, of course, including some details 
of the Diesel engine, with particulars of the sizes made and 
the weights. Finally, there are two chapters, in one of which 
are data of the cost of maintaining and running the various 
plants and in the other suggestions and considerations regard- 
ing the choice of the most suitable motor or prime mover. The 
book contains a large amount of information of a kind specially 
useful to practising engineers, and, although the different kinds 
of engines and boilers are illustrated and described, the book is 
hardly intended for students approaching the subject of steam 
engineering for the first time. 


MEASUREMENT OF ELECTROLYTIC RESISTANCE.* 
BY W. 8 FRANKLIN AND I. A. FREUDENBERGER. 


The following methods of measuring electrolytic resistance are 
based on the use of а transformer, the primary of which is supplied 
with alternating current and whose secondary consists of а single 
* turn " of a liquid, the resistance of which is to be measured. The 
liquid is contained in a glass ring vessel, the ring of glass being 
formed of two concentric cylinders with the ends ground plane and 
covered with two flat glass plates. The core of the transformer 18 
built up of 14 mil transformer iron, and it passes through the centre 
of the ring vessel, so that when the vessel is filled the iron core is 
surrounded by a closed turn of liquid of regular cross-section. An 
alternating-current galvanometer of great sensibility is needed, con- 
siderably greater than a telephone receiver, and one was devised by 
the authors. T | 

The first arrangement tried was as shown in Fig.1. The two 
primary coils P and P’ were connected in series across 110 volt 
133 cycle mains, producing, with open secondaries, a magnetic 
flux in the transformer, as shown by the dotted line. The reluo- 
tances of the various legs of the transformer are adjusted so that 
no flnx passes through the test coil M, which is connected to a tele- 
phone receiver or alternating-current galvanometer. If now a load 


* Abstracted from the Physienl Revic we, October, 1907. 
t Described in The Electrician, February 8, 1907, p. 654. 
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is thrown on the transformer by filling the glass vessel with an 
electrolyte, the balance of magnetomotive forces is disturbed, s me 
dur erosses through the test coil M, producing sound in the 
telephone receiver. If the other secondary coil is now closed 
through an adjustable resistance, R,, в balance of magnetomotive 
forces may again be obtained, and no sound heard in the telephone 
receiver; then К, is equal to the resistance of the electrolyte in the 
vessel. Of course, the load thrown on the transformer b 
the single turn of electrolyte is excessively small, It was found, 
for instance, that when R,=1 ohm a deflection of 4 ст. (scale 
divisions) was produced by the galvanometer. The length and 
eross-section of the electrolytic vessel was such asto make its resis- 
tance in ohms equal to the specific resistance of the electrolyte. Thus 
the presence of the highest conductivity electrolyte could just have 
been detected. The sensibility of the galvanometer was 10-* am- 
per centimetre of scale division and its resistance 20 ohms. 
The galvanometer could not be used for smaller deflections as the 
zero-point fluctuated through a range of about 1 cm. The amount 
of fax crossing through the test coil then is extremely small, and, 


Glass Secondary 
Bu One Turn 


p 


Secondary To Telephone Receiver 
One Tum or Alternating Current 
Galvanometer 
Fic. 1. 


чы; to the very low density, the permeability of the iron core 
through the test соге must be extremely low; so low, in fact, as to 
act in though the iron were nearly a non-magnetio material. 
RE shown by Fig. 2 was next tried, ia which the 
ы the galvanometer were wound differentially. With open 
я ги ни two exactly similar transformers, the slider 
alana i justed to give zero deflection of the differential 
pihe oy The primary coils were connected in series 
sivi КЫ 188 cycle mains. In this, as well as in the firet 
igi І and the number of turns on the primary coils was such 
е { Сод to a density of about 1,000 lines per square 
blancs nm os the glass vessel with an electrolyte, the 
на he е differential galvanometer is disturbed and may be 
а " connecting a resistance, R,, across the other secondary 
isi a cis value to the resistance of the electrolyte. With 
ferential us balanced so as to give zero deflection of the 
10 obme (u vanometer, with open secondaries, а resistance of 
rensibilit Fü ne a deflection of 2 cm. (scale divisions). The 
n у Н e differential galvanometer was 10 amperes per 
re of scale deflection. Resistance of instrument == 1,000 ohms. 


Fia. 2. 


In both 
Properly а шо great difficulty was experienced in 
and from the iro g the coils on the transformers from each other 
dae No great ч еж It was found necessary to insulate with 
In either of the empt was made to attain maximum sensibility 
the following meth methods as, they were abandoned in favour 
Wheatstone brid ei od, shown by Fig. 8, which represents a 
Magnetically to : in which the electrolyte is connected electro- 
consisting of 101 of the arms of the bridge. А slide wire, AB, 
Wound back and f t. of No. 16 B. & S. German silver wire, is 
With secondaries orth on a flat wood eurface of convenient size. 
galvanometer do Pen-eireuited, the slider P is adjusted for zero 
tnd а sensibility 570 With the galvanometer used (20 ohms) 
* movement of p of amperes per centimetre of scale deflection, 
vanometer deflecti Wein. in the 120 ft. of slide wire caused a 
ance point on the шо 10cm. With a telephone receiver the 
‘be inside dimensio ө wire could only be located within 6 in. 
Ө diameter (>) ns of the glass ring vessel were as follcws : 


breadth (b)=6 шо... em., outside diameter (7,) = 19'60 cm., 


The two primary coils (Fig. 3) were exactly alike and form-wound 


on glass, having 30 turns each; the secondary coil of nine turns was 
wound to the same cross-section as the glass vessel; the effective 
section of iron in each transformer was 17:8 sq. cm., producing a 
maximum flux density in the iron of about 8,000 lines per square 
centimetre. Each sheet of 14 mil transformer punching was shel- 
lacked and insulated by paper to reduce eddy current losses. By са]. 
culation, the magnetising current of the transformer was 1:83 amperes 
and the current supplying hysteresis and eddy-current losses was 
0'178 ampere. The no-load current of the transformers thus lags 
about 84:5 deg. behind the impressed E. M. F. in phase. Each trans. 
former may then be considered to consist of a pure reactance of 2'7 
ohms in parallel with a pure resistance of 28 ohms. When the secon- 
dary turn of glars is filled with one of the highest conductivity elec- 
trolytes (Н,80, 30 per cent.) its resistance is &bout 1 ohm, or, reduced 
to the 30 turn. primary, it is about 900 ohms. In measuring the 
resistance of the electrolyte we are thus measuring the change of 
current produced by connecting a resistance of 900 ohms in parallel 
with an impedance of about 2^7 ohms. The results show that this 


FIG. 3. 


small change of current was measured with an accuracy of about 
0:5 per cent. for H,SO,. The equivalent resistance and reactance 
of each primary circuit is not perfectly constant, as small variations 
are produced in their values due to fluctuations in line E. M. F. and 
frequency, and also due to temperature differences in each trans- 
former; the zero point of the galvanometer also changed con- 
tinuously in a uniform manner. Since it requires several minutes 
to fill and empty the glass vessel, the uniform shift of the zero was 
allowed for by interpolation ; keeping current on the transformers 
for about half an hour until they settled to fairl uniform conditions. 

In working the galvanometer the vertical field was brought 
nearly in phase with the current in the galvanometer (produced by 
the E.M.F.; PC, Fig. 8) by varying the phase position of the cur- 
rent producing the galvanometer field. Any large phase difference 
(approaching 90 deg.) between the field of galvanometer and the 

lvanometer current would, of course, considerably reduce the 
sensibility of the instrument, but would not introduco any errors in 
the measured resistances. 

The authors give a table of results for each solution at various 
densities and temperatures, the following being some of the figures : 


Temp. Conductivity in (Conductivity 


А Percentage : 
Solution. а Degrees | reciprocal ohms (Kohl- 
by weight. Centigrade. чан ст. cube. | rausch).* 

KCl. 10.0 22°50 0:140 0:005 0:1474 
NaCl ........- 24:6 18:49 0:2124 0:001 0:2121 
KNO 2 9˙52 15:57 0-082 + 0:004 0:0762 
NaNO; ...... 35˙7 18°10 0:501 +0007 0:5018 
KOH ......... 14:28 21:90 0:445 + 0:004 0:4385 
HzS 0 20.0 19°32 0 639+ 0:010 0:6651 


———Є——ЄЄЄЄ— 


THE HERMITE ELECTROLYTIC PROCESS AT 
- POPLAR. 


At the request ot the chairman of the Public Health and Housing 
Committee of Poplar (London) Borough Council the following state- 
ment has been prepared and presented on the subject of the cost of 
the disinfectants used in the borough. It will be remembered that 
an interesting account of the electrolytic process of manufacture of 
disinfectants adopted by Dr. Alexander was given in The Flee- 
trician for Nov. 23, 1906, Vol. LVIII., p. 205. By the statement just 
prepared it is shown that for the years 1903-4-5 the cost of carbolic 
fluid and carbolic powder disinfectants, &c. (5,219, 6,123 and 6,832 
gallons of the former and 20, 22 and 28 tons of the latter),for the 
Public Health Department only, was £379. 2s. 6d., £448. 16s. 3d. 
and £482. 9s. 7d. respectively, in addition to £199. 14s. for supplies 
to the Guardians of Poplar Union and £20 to the Managors of the 


M r ” La Ч * 
* See. Das Leitvermogen der Elektrolyte, by Kohlrausch and 


Holborn. 1898. 
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Sick Asylums during the year 1905, before the electrolytic process 
of manufacture came into operation. 


Evectronytic DISINFECTANT. 


The electrolytic apparatus commenced work in February, 1906. The 
total cost of plant, &c., up to Oct. 1, 1907 (depot, plant, fittings, 
alterations, painting, testing apparatus, carboys, syphons, &c.), was 
£596. 1s. 11d. The initial outlay in 1906 was £585. 9s. 2d., showing 
that £12. 12s. 9d. was expended during the current year for repairs to 
depot, new electric light, paint, rosbonite and minor details. The 
quantity of electrolytic disinfecting fluid maaufactured from Feb., 
1906, to Oct. 1, 1907, a period of 20 months, was 27,320 gallons of an 
average strength of 4°5 grammes of chlorine per litre (4°5 per 1,000). 
There was supplied to the works department, at а charge of 1d. per 
gallon (for watering roads, flushing gullies, sewer manholes and market 

laces’, 12,301 gallons; gratis (de ivered) to Guardians’ institutions 
Кош ‘Oct., 1906, to Oct., 1907, 996 gallons; gratis (delivered) to 
managers of Sick Asylums, 434 gallons ; and distributed to the public 
from the four Councils’ depots ти, fluid supplied to Poplar and 
Bow baths), 13,589 gallons. Total, 27,5 0 gallons. 

The cost of electricity and materials in the manufacture of the 
27,590 gallons of disinfecting fluid from Feb, 1906, to Oct., 1907 (20 
months), was :— Electricity (4,098 units at 14d. per unit: £25. 12s. 3d., 
salt (at 24s. and 26s. per ton) £T. 6s., chloride of magnesium (at 
£3. 178. 6d. per ton) £11. 19e. 6d., caustic soda (7s. 2d. per 481Ь.). 
£5. 19s. 2d., water £1. 7s., total £52. 3s. 11d. Corks, paraffin wax for 
corks, labels, bottles, testing reagent, water (washing and rent of 
meter), and cartage during the period came to £189. 17s. 9d. (which 
includes a large stock of bottles and corks in hand). 

Wages in connection with the bottling of the carboli fluid, SK 
up of powder and issuing were: 1903 £284. 5s. 9d., 1904 £321. 4s. 8d. 
and 1905 £373. 12s. 2d. For the electrolytic disinfecting fluid the 
wages per annum (including holiday pay) of four men were: Manufac- 
turing £92. 12s., packing, issuing to the public and delivering to 
depots, &c., £245. 16s., travelling expenses (one man has charge of two 
depots’, £4. 6s 8d. Total £340. 14s. 8d 

The statemcnt continues :—If carbolic acid disinfectants had been 
issued in кж of electrolytic fluid for the period of 20 months (Feb., 
1906, to Oct., 1907), based on the expenditure of 1905, the amount ex- 
pended would have been £1,654. 18s. 2d., whereas the actual cost of 
electrolytic fluid for the period was only £882. 0s. 11d., showing a saving 
of 2772. 17s. 3d. This saving of £772. 178. 3d. takes no account of 
any saving which may have been brought about through supplying 
the Works Department with 12,501 gallons of disinfecting thai for 
watering roads, flushing gullies, sewer manholes and market places. 
The initial outlay ofbuilding depot, plant and appliances (£583. 9з. 241.) 
and the repairs to depot, &c., during 1907 (£12. 12s. 9d.) total 
£596. 1s. 11d., has, therefore been entirely recouped, and a surplus of 
£176. 15s. 4d. is shown. The rent of the manufacturing depot (£30 
per annum) is no loss to the borough, as the amount is paid into the 
Electricity Department's account. 

The plant after 20 months working is still in good order, turning 
out 185 gallons of fluid in eight hours at an average strength of 4*5 
grammes of chlorine per litre. It has not been necessary to renew 
any of the zinc electrodes, which from their present condition can no 
doubt be used for a further period of 20 months or longer. 

From the above statement it is apparent, therefore, that in the 
future there will be a still greater saving in cost of disinfectants to the 
borough, as, now that the system is in working order, the expenditure 
for wages, bottles, corks and cartage will be smaller. In fact, wages 
(issuing and delivering) for 1907 will be less than for 19С6, as one 
depot has been closed, the fluid being issued from the manufacturing 
о The estimated wages are £243. 16s. for 1907, against £280. 25. 7d. 
in 7 
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THE STARTING, REGULATING AND STOPPING OF 
CONTINUOUS-CURRENT MOTORS.* 


BY J. T. MOULD. 


The simplest form of starting resistance is the liquid type. Resis- 
tances of this character used to be very extensively used, but have 
now almost entirely disappeared in the United States and most 
Continental countries, although in this country many are still 
employed in connection with large motors and motors used in 


crane work and mining work, the principal reason for their retention 


gre: тон отш cost. | 
nother good feature of liquid resistances is the perfect curve о 
the commutation (by which I mean the absence of Шер: е 
arbitrary changes), and also there із, of course, very little liability 
to КАЕ. 
ut liquid resistances possess many disadvantages, among whi 

arc prominent : (1) Liability of the vessel to be шола the аа 
spilled. (2) Loss of the liquid by evaporation and decomposition 
with consequent variability of the ohmic value of the resistance, 
entailing the necessity of constant attention in order to preserve 
шогу: (8) A tendency to boil over when subjected to a heavy 
load or, if enclosed, to generate steam and sometimes to burst. (4) 


5 of a Paper read before the Association of Engineers. in- 


When used until the liquid is hot a noxious vapour may be emitted, 


which has been known in some cases to overpower the motor 


attendant. (5) Owing to the necessity of frequent inspection and 
renewal of the sebo the cost of maintenance is high. In fact, 
if the maintenance an 

advantage of low initial cost largely disappears. 


renewal charges are taken into account, the 


То provide a more permanent form of starting switch, electricians 


soon began to use solid resistances divided into sectious, each sec- 
tion being connected between steps of a multiple-way switch in such 
a manner that, by moving the switch from step to step, the resistance 
could be gradually eut out. At first very few steps were provided, 
the maximum number seldom exceeding five or six even for large 
motors; but this entailed such large differences of voltage between 


S = 8 


Number of Contacts necessary. 
S 


— 
о 


10 20 89 40 & 60 70 
Current Increment per Contact in per cent. of Normal Full-Load Current. 


Fro. 1.—Curves CONNECTING NUMBER OF CONTACTS AND CURRENT INCBE- 


MENT PER CONTACT FOR VARIOUS EFFICIENCIES (APPROXIMATE ONLY). 


adjacent steps- and. such unequal current increments that, in the 
early starting switches, arcing from step to step was very Serious 
and destructive. 


- When voltages of 200, 400 and 500 began to prevail it was found 


necessary to increase the number of steps in multiple-way gwitches 
of the sliding-contact type. But the number of steps is not the only 
point demanding consideration in order to avoid destructive spark- 
ing : the proper distribution of the resistanco between the various 
steps is of equal if not greater importance. 


In early rheostats the custom was to distribute the resistance 


equally between all the steps, but this was very unsatisfactory, 
because it resulted in small voltage differences between some steps 
with great voltage differences between others, with very unequ 
increments of current and consequent violent sparking and very 
uneven acceleration. 


1 2 3 4656 67 8 910 


Step. Full. on 

—> Starting Position. 

Fic, 2,  Cunvgs ILLUSTRATING THE EFFECT OF EQUALLY DISTRIBUTING 
THE STARTING RESISTANCE. 


Fig. 2 shows the case of a 10 f. . 400 volt starting switch of 


resistance 18 ohms, with ten stops and resistance equally divided 
between the stops, armature resistance, &0., being 1 ohm. 


considerable spark may be always expected when passing on to 


the tenth step, which, often repeated, will have destructive effects. 


If instead of equal divisions, the resistance had been divided up 


into a series of steps such that the total resistance 1n circuit on 
successive steps formed a geometrical ratio, the current increments 


could have been equalised, as shown in Fig. 3. 

In both the cases just considered it has been assumed that the con- 
tact lever would be held on each step until current fell to normal, 
which is the correct way in starting a motor. The arrangement 
last described is only put forward as representing a desideratum to 
be aimed at. In actual practice it would be modified by many con- 
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siderations, and especially by manufacturing and commercial con- 
ditions, which entail the use o standardised resistance units and the 
reduction 2f the number of standards to reasonable limits 

Sparkless commutation also depends to a very Jarge extent on the 
size of the contact-making and breaking surfaces. The greater the 
line of contact the smaller will b» the tendency to spark. For this 
reason, circular or button contacts are quite unsuitable for large 
currents when used in connection with a sliding contact-maker. 

The best form of contact in such cases is a segmental one in 
which, when contact is first made, it is made along the whole 
length of the contact brush and the contact step. For very large 
motors (say, from 50 н.р. upwards) it is desirable to reject sliding 
contacts altogether, and use a form of switch in which contact is 
made by pressing one surface against another. 

An essential of sparkless commutation is that the contact surfaces 
should be large enough to carry quite easily the currents for which 
they are designed. It has to be remembered that perfect contact 
cannot always be secured in a movable contact-maker, and this has 
to be allowed for in deciding the current density on the switch 
contacts. 

For this reason a density of 100 to 180 amperes per square inch 
cannot wisely be exceeded in rubbing surfaces which have to come 
into contact by a sliding movement. Where contact is made by 
pressing the edges cf the leaves of a laminated brush against а hard 
rolled metal surface of high conductivity, the density may be in- 
creased to 500 amperes per square inch. 

_The custom of using the starting switch to stop a motor is respon- 

sible for much damage to such apparatus, and many a complaint 
arises of starters proving unsatisfactory when really the only fault 
is that they are improperly used. But when a starting switch is 
equipped with an automatic overload release, it must be made 
capable of automatieally opening the motor circuit, and for this 
purpose it is advisable that carbon breaking surfaces should be pro- 
vided on all starters rated for more than, say, 50 amperes. Auto- 
matic circuit-breaking, however, is not by any means the most 
severe that a starter has sometimes to undertake. 


12383 45 678 9 10 


Step, Full. on 
— Starting Postion. 


Fio. 3.—Convrs ILLUSTRATING a DISTRIBUTION or STARTING RESISTANCE 
Drsicxey To Secure EQUAL INCREMENTS or CURRENT PER STEP. 


u Bome machines—notably, printing machines—require to be 
inched "—i e, moved round or forward for an inch or two, or, 
кши, only a fraction of an inch—and immediately stopped, and 
this may be frequently repeated. Opening the circuit under these 
conditions is likely to produce a very severe arc, because the motor 
not been allowed to accelerate and, consequently, the full volt- 
vi of the circuit has to be broken instead of only the difference 
tween the line voltage and the C. E. M. F. ; 
on starter that has to be used for inching should be, therefore, not 
R у equipped with easily renewable contacts and with carbon- 
ng surfaces, but also these surfaces should be protected by a 
aa. ide and when the circuit-breaking lever is to bo 
practice 1g is (and may consequently be moved slowly), it is good 
tient to SE г e the ohmic value of the starting resistance suffi- 
ux bind erably reduce the current before opening circuit. 
rent on fi s engineers have framed rules requiring that the cur- 
0 amper s в.ер and subsequent increments shall not exceed 
it ie ө In a few cases even smaller initial currents have 
ion of the ed. Most engineers have now learned that the cultiva- 
fore, the жө Wer consumer is a sine qua non. Generally, there- 
e enforce orities have found it necessary to be very lenient in 
which the о such regulations, on account of the expense in 
and the d involve their customers. On account of the difficulties 
to impose үш that such restrictions involve, it is good practice 
pass ёш only in cases of absolute necessity and gencrally to 


load current on first step. 


As ; : 
povided by танар sufficient margin of safety would appear to be 


the resistance t f full load 

Current wi се to carry 150 per cent. of full loa 

коп © ко) the temperature exceeding 240 F., allowing 20 
i art the motor. This rating, of course, is only suggested 


ing sui : 
8 suitable for Ordinary standard commercial starters. It 
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would not be suitable for motor starting against heavy inertia loads 
or that have to start very frequently. For printing machines, for 
instance, which have to be inched,” a more liberal rating is neces- 
sary, but much actual practice has shown that the same current 
and temperature limit may be maintained if the timo limit is in- 
creased to 60 seconds. In starting machines which constitute a 
flywheel load, it is often necessary to be still more liberal—in fact, 
to start a loaded hydro-extractor with a current not greater than 
150 per cent. of normal as much as three minutes is often necessary. 

The author then considers the necessity of “no-load”’ and “ over- 
load releases, and describes the discriminating devices often fitted 
with the latter release. 

Various other safety devices are sometimes added to starting 
switches, а very common one being intended to prevent the starting 
resistance being cut out too quickly. For this purpose dashpots and 
ratchet and worm gears are ordinarily used. The dashpot is simple 
апа cheap, but obviously requires some attention, wherefore the 
the ratchet or worm gear may be considered the most permanently 
reliable. 

The author then describes patterns of so-called fool-proof starting 
switches, but he prefers the method of educating the operator. He 
ihen deals with automatic switches as used for lifts. Methods of 
speed regulation of motors are then dealt with, and a table is given 
showing some examples of some classes of machines to which elec- 
tric driving has been successfully applied, and showing the type of 
motor selected ав well as the method of control adopted. 


oH Examples of Type of 
Characteristics. machines driven. motor. Method of control. 
Wide speed range, Machine tools. Shunt Shunt field regula- 
with long periods | Test beds. Small wound tion alone. (The 
of running оп printing presses correct method be- 
any speed requiring hurry- ing to combine or 


interlock starter 
and regulator.) 
Compound Series armature re- 


up speeds 


Wide range of | Newspaper print. 


speed with slow ing presses. Cer- wound  ' galation, with 
starting speeds tain textile ma- | shunt and series 
(especiallyagnst.| chinery. Large regulation and ar. 
inert loads) апа | lathes, Certain , mature diverting 
positive — slow, descriptions of resistance 
running speeds machine tools are 

Occasional speed Fans and blowers Series Series armature re. 
reductions wound gulation 


Frequent starting Cranes, capstans, | Series wound | Series armature re- 
with full torque | winghes, small (not neces-' gulation, with ar- 
and intermittent! service lifts sarily rated mature  diverting 
speed control for continu. resistance for very 


ousservioe) , low speeds 

Frequent s'arting Passenger liftsc(or Compound Shunt field regula- 
at full torque,| any large lifts), wound tion, Cutting out 
with or without planing mchne., or diverting series 
speed control and other heavy field coils, and with 
and with vari- reversing ma- armature diverting 
able load. ' chines resistance where 

very low speeds 

required | 
High starting tor- | Railway, tram- Series Series parallel, with 
que, with mo- way and similar wound regulating resist- 


ance in series with 


: k 
derate speed re- wor armature 


gulation 


The above table is necessarily very incomplete, aud is only 
intended to indicate the general considerations on which a selection 
should be based. These may be modified by other gpecial con- 
ditions in individual cases which may dem in the selection of a 
different type of motor or system of control. | 

In the 95 table no 9 is made of the use of a motor in 
combination with a motor- generator, or of two motors (viz., a pr 
one for high speeds and a small one for low speeds), yet both o 
these 9 oda are very frequently and satisfactorily employed 8 
connection with large newspaper presses. In many герое ө 
control of rotary printing presses is а specially interesting Problem. 
In the Holmes-Chatworthy ” system two motors аго pe ae 
a small one (described as a “ barring motor), which is пзи n y 
for low speeds, and a large one (called the main motor) ids e igh 
speeds. Both are geared to the press, but the gearing o e n E 
motor is so proportioned that at its maximum speed it on бя E 
the press at а low speed (say, 10 per cent. of pista 15 ue 
gearing of the large motor enables it at maximum speed to dr 


press at its maximum speed. The speed of both motors is son 
both by resistance in series with the armature and en е 
shunt field circuit, securing n wide range p dll ii 95 1 
is running it drives the main mo , 
dei when the а motor is connected to the supply it has already 


been accelerated to а speed equivalent to that at which the press 1s 


"Tho raog is so arranged that when the large 1 9 5 ts 
exceeds the maximum of the small motor the latter is autoi 
F 
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thrown out of mesh and then disconnected from the supply. The | or even less, are obtained by means of a variable resistance which 
whole control, from minimum to maximum speed, is effected by is in parallel with the armature and in series with a resistance 
one rotary handle, which in later developments is driven by а small which is also in series with the armature. The transition speeds 
motor, thereby permitting of control from various points about the | between preparing and minimum printing speeds are obtained by 
press by means of push buttons. | resistance in series with the armature, while the higher printin 


The same method of driving and control is used in the Köhler“ 
system, the only difference being in the design of the controller. 


In the system generally known as the motor-generator system a 


speeds are produced by first cutting out the series field coils an 
' afterwards introducing resistance into the shunt field circuit. 


The whole of the regulation, from minimum to maximum, is 


effected by one rotary handle, which need not be used for starting 
or stopping, the starting and stopping as well as '' inching ” being 
accomplished by & small switch. Any number of these small 
' switches may be fixed in convenient positions around the press, so 
that the press may be started, stopped and inched“ from any of 
these positions ; but when an alteration of speed is required it must 
always be obtained by & u:e of the large regulator handle. By 
avoiding the use of more than one motor, or of & motor generator, 
this method of control very considerably reduces the initial cost. 

The Bergmann! system is similar in principle to the last- 
named, but it entails the use either of two motors—one shunt and 
| one series wound—or else (and this is more usual) the incorporation 
of two armatures in one motor—one revolving in a shunt-excited 
field, and the other in a series field. The two armatures are in 
series for low speeds and in parallel for high speeds, and, in addi- 
tion to the use of series resistance, the armature of the shunt-resis- 
tance machine is sometimes diverted, and the shunt excitation is 
varied by resistance in the shunt circuit and theseries by diverting the 
series coils. The principal advantage of this system is the use о! 
the shunt motor to control the speed of the series motor, but the 
expense of two motors or one special motor is a drawback, and the 
special drum-type controller must also be costly. | 

All the above-mentioned methods give good results and a choice 
should depend mainly on a consideration of cost. 

The author concludes with a short description of the methods of 
bringing motors rapidly to rest. 


motor generator and a main motor are used. The main motor is 
directly geared to the press, and for starting as well as for slow 
speeds it receives its armature current from the motor generator, 
but for high speeds its armature is connected directly to the supply 
circuit. The fields of both the motor and the motor generator are 
always excited from the main supply, and the voltage from the | 
motor generator is regulated from zero to about half the supply | 


voltage by means of a field regulator. The speed of the main motor 
when connected to the supply circuit is regulated by resistance in 
series with the armature and field, and, if necessary, the series field 
coils can be short-circuited also. 

In the “ Ward-Leonard" system also a motor-generator and a 
main motor are used, but the motor armature is always in series 
with the generator armature, so that all the current used in driving | 
the motor must pass through the armature of the generator. A re- 
versible field regulator is used in connection with the generator, so 
that the voltage generated may be varied from zero to a pressure 
equal to the supply voltage and may be made to either oppose or 
assist the supply voltage. Consequently, the voltage at the motor 
terminals can be varied from zero to double that of the supply 
system. In this type of control the horse-power capacity of the 
motor-generator is half that of the main motor. In this system the 
only controller is the aforementioned field regulator. 

In the Igranic”’ system of the Adams Mfg. Co. only one com- 
pound-wound motor is used, and it may be directly geared to the 
press. The crawling speeds, which may be ö per cent. of maximum, 


fact that the handle and other adjustments are controlled from one 
position. These and other special features, together with an eflicient 
Ichronograph for indicating the time intervals during straining and 
oa ding, will, the author believes, enable fresh investigations on th» 
strength and properties of material to be carried out. The machine 
is one of Mr. Wicksteed's vertical single-lever machines, supplied by 
Messrs. J. Buckton & Co., of Leeds, with a low lever ratio, satisfy- 
ing in every respect the requirements of the Board of Trade. A 
maximum stress of 150, 000 Ib. can be impressed on the specimen 
for tension, compression and bending, while torsion tests сап be 
made on short specimens up to а moment of 400, 000 in.- lb. The 
poise weight, which can be given two values, is under electrical con- 
trol in either direction, or hand driven when required. Tho strain - 
ing for tension, eompression and bending is, as usual with these 


AN ELECTRICALLY CONTROLLED SINGLE-LEYER 
TESTING MACHINE AND SOME TORSION TESTS.* 


BY C, E. LARARD. 


Summary. — The author describes a new testing machine which has 
been recently fitted up in the Engineering Department of the North- 
ampton Polytechnic Institute, London. This machine is quite a new 
departure in many of its arrangements, and has given very satisfactory 
results, owing to the good control which has been obtained by elec- 
trical means. In the abstract given below the electrical method of 
control adopted is described. 


— 


The remarkable control obtained in this machine for torsion, as 
well as the more usual tests of tension, compression and bending, is 
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duc to tho use of two 


high range in the rate 


electric motors with wide-specd ranges, thc 
of straining by hydraulic pressure, and the 


‚* Abstract of а Paper read at the 
tion of Mechanical Engineers, 1907. 


Aberdeen meeting of the Institu- | 


large machines, effected by hydraulic pressure, while for torsion 
the twist is put on by means of an electric motor. 

The author first describes the hydraulic straining system and the 
system of loading, which is by means of a double-armed steelyard 
of cast iron and a travelling poise weight. The movement of the 
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ein both directions is effected either by hand or by means of an 
detrie motor, which сап be thrown in and out of operation at 
pleasure. Figs. 1 and 2 represent these two methods of actuating 
the poise. The hand wheel | can be put in and out of gear with 
the vertical spindle by means of a sleeve, п, sliding on the end of 
the spindle underneath the handle, this arrangement being con- 
venient when it is required to drive the poise weight by means of 
the electric motor. The shunt-wound electric motor, which is on 
the top of the gear box, carried by a bracket from the main standard 
of the machine, develops 1H. p. at 1,200 revs. per min., and has а 
variable speed down to 600 revs. per min. The speed variation is 
obtained by means of a variable adjustment consisting of a 12 point 
resistance frame in the shunt field of the motor. It is thus possible 
to obtain a speed variation of 2 to 1 and a step-by-step variation of 


Cast iron Wheel 
fastened to Magnet frame. paz 
, N Net TO Ж 


ij between these limits either on the forward (or loading motion 
i e poise weight) or on the return of the poise ; but by means of 
Es m and double conical clutch p, shown in the right-hand 
им. Ig. (i quiek return at double the speed of the forward 
е а can, be obtained, во that the two ranges of speed of the poise 

eight, as between the slowest motion forward and the quickest 
motion backwards, is as 1 to 4. 


11 Regulation of Poise Weight.—For continuous and 

at ally, E s шец of the poise should be effected auto- 
during ihe Ена 1 it is of the highest importance that 
ERA DEAE of testing the poise weight shall instantly be 

i aa when the positive end of the steelyard approaches 
1 tbe Both of these difficulties have been successfully 
ШАЙ db e EE by means of а magnetio clutch and an automatic 

ul and dn controlled by the rising and falling of the steel. 

The dud ae by means of a solenoid or magnetic brake. 

10 xis the magnetic clutch are shown in Fig. 3. The 

Arn in ШАМ in connection with the larger bevel wheel a, 
miting 100 1 ete 3, fixed on to the horizontal shaft c, trans- 
electrical die ^u ihe poise. When the steelyard is floating, the 
making the m Qu the windings b of the clutch is closed, 

large bevel e | a powerful electromagnet firmly gripping the 
through the eel a, and transmitting motion from the motor 

the ee yar app wheels to the screw actuating the poise; but when 
cirenit ig ea ag the bottom stop (as when falling) the clutch 

(Fig. 2) of Tian y short:circuiting across the terminals 1 and 2 
current being th make. and. break connected with the beam, the 

u the eva en run entirely through the resistance. As soon 
| catch circuit 125 Da or approximates to the horizontal the 
or backward ag the sed and the motor again drives the poise forward 

| of the magnetic S. may be, It will be observed that by means 
motor is kept Coni к | the make-and-break and the resistance, the 

it important that T y running throughout the test, and, indecd, it 
D (Fig. 2) com this should be the case. The solenoid brake 
Fig. 2 shows ches into action when the clutch circuit is broken. 
tof the cluteh В to the solenoid k from the terminals З and 
mounted on the е The solenoid brake consists of a pulley, B, 
e poise, and N spindle c, which transmits the motion to 
operated by the во] which is fitted a special form of strap, D, 
ls broken (and E k at the top. As soon as the clutch circuit 
и attached to the in the solenoid circuit), the soft iron core which 
e on the wheel ш is released, and in the act of release puts the 
n М the instant th EX ensuring that the poise weight is stopped 
* 15 automatica] à en falls below its proper position. The 

y released on the lifting of the beam aud com- 


—— e 


т а 


pletion of the clutch circuit. While the clutch is in operation th 
speed of the motor can be varied from 1,200 to 600 д рег iin. 
во providing a wide range of variation in tho time rates of straining 
and loading the machinc. 


Torsion Testing.—An electric motor bf 14 B. n. P. is used for driving 


the gearing by means of which the twist is applied. This motor 
which is worked from the continuous-current 100 volt circuit, has 
a speed variation of 800 to 1,500 revs. per min., and is controlled 
through a 12.point resistance frame, The small pulley on the motor 
spindle is connected by means of a belt to a larger pulley on the 
cone countershaft. A second belt drive is given through a pair of 
3 stepped speed cones to the worm spindle gearing into the worm 


wheel. On the same axis as the worm is a small pinion which 
gears into a large spur-wheel fixed on the sleeve to which one end 


Terminal-Milled Head 


To terminal of 
Make and Break | 
— 


12 inches 


Fic. 3. — DETAILS oF MAGNETIC CLUTCH. 


of the torsion specimen is attached. The variable resistance which 
is applied in connection with the electric motor, together with the 
change of speed given by means of the stepped cones, enables the 
rat» of straining to be altered from one-tenth of a turn per minute 


to one turn per minute. | 
=— 


SINGLE-PHASE HIGH-TENSION POWER TRANS- 
MISSION.“ 


BY E. J. YOUNG. 


distance power transmission 


a high-tension single-phase system with step-up transformers in whic 
ings i ly earthed. At the 


— 


The recent advance in Europe of the Thury. direct - current system 
of power transmission demonstrates the fact that unless an alterna- 


ting-current systein approaching it in simp 


POWER STATION SUAB-STATION 
100 MILES 


is 


LINE GROUNDED 


Tio. 1. 


economy of material is developed, it is only a question of time before 
tho high-tension direct current will gain а footing upon this con- 
tinent. Consequently, the writer proposes à high tension пер 
system having several desirable features not in common with either 


the direct-current or the three-phase system. | 
While the present three-phase system is more tlexible 1 de 
direct current, it is more complicated, and requires a cons! 5 у 
greater outlay for transmission material, The ordinary ane P ay 
system is simpler than either of these two, but requires d j 
more copper than the three-phase system and a propri р ely 
greater amount than direct current. Then again, CONS E = 

Abstract о! а Paper read before the American Institute of Electrical 


Engineers. 


F 2 


licity of design and 
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strain upon the insulators as a standard of comparison, the funda- 
mental difference between direct and alternating current systems 
gives the former an advantage that no alternating-current system 
can overcome, 

As far as transmission material is concerned, the direct-current 
system is far more economical than either the three-phase or the 
one-phase system. There is practically no choice between the 
latter two. Therefore any advantage the alternating-current system 
пау have must necessarily be in the power-house and the sub- 
station. 

Comparing now the three-phase and one-phase with a view of 
estimating the probable saving the latter would represent in line 
material. On the ono-phase system there would be at least 12 less 
insulators and pins per mile if steel towers were used, and 44 on 


SU8- STATION 


POWER STATION 100 MILES 


Fio. 2. 


ordinary pole construction. At 10s. per pin and insulator, this 
would mean an initial saving of £6, or £22 а mile for pins and 
insulators alone. The cross-arms, &c., of the one-phase line would 
probably be Jonger and heavier than those of the three-phase line, 
on account of the wires being further apart, due to higher E.M.F., 
but this is more than compensated for by the poles being about 5 ft. 
shorter, since the upper wire is done away with. There is also the 
difference in cost in stringing wires—three wires on one eystem and 
only two on the other. 

One of the most important advantages of the proposed system, 
with reference to continuity of service in case of trouble on trans- 
mission line, is ehown in Figs. 1, 2, and 8. In Fig. 1 the line is 
supposed to be earthed. 'The number of turns in the transformer 


TRANSFORMER г TRANSFORMER 


TRANSFORMER TRANSFORMER 


windings is indicated in order to illustrate the effect of such an 
occurrence. With independent automatic circuit breakers in each 
high-tension line at the power house and sub-stations—those at the 
power house operated by overload time-limit relays, and the sub- 
stations supplied with reverse-current relays operating with prac- 
за по time limit—the affected line will be cleared by the short 
circuit. 

We have now a 50-kilovolt transmission in which the earth 
serves as one conductor. At the receiving end the ratio of trans- 
formation is doubled, but at the same time the E.M.F. is reduced 
one-half. Consequently, the secondary potential will not be altered 
by one line being cut out of circuit on account of trouble or for 
repairs and inspection. In order to raise the system to арргохі- 


— ————— 


н уеннар" 
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mately its original capacity, the high - tension windings, being in two 
sections, are connected as in Fig. 2. 

Upon removing the trouble it would appear that by simply 
closing the switches upon the repaired line normal operating con- 
ditions are resumed. Although this last operation might result in a 
condition that could only be learned by experience, the illustration 
will show that яв long as one line remains upon the insulators the 
service will neither be interrupted nor the transmitting power of 
the line very much reduced. In the event of the above trouble 
occurring upon the three-phase or direct-current lines the effect is 
different. With three-phase the entire system will be interrupted ; 
with direct current one-half the motor generators will stop. It will 
therefore be seen that the necessity of & duplicate line is much less 
needed on one-phase than on either of the other systems. 

Owing to the high E.M.F. of the alternating-current system the 
space occupied by the high-tension 'bus bars, &c., as ordinarily in. 
stalled would represent а considerable portion of the station. Con- 
sequently, a diagram of the station distribution, requiring small 
space but giving ample insulation, the high.tension lines being 
under oil, is shown in Fig. 8; although applicable to three-phase or 
one-phase, it will obviously present less complications when used 
with tho latter. 

In Fig. 8 are shown four independent transformer units placed 
in a single case partitioned into four chambers. Each chamber 
contains a transformer, the switches necessary for its operation, 
and the interconnecting bus bars between adjacent transformere. 
The lines C and D lead to low tension generator bus bars; A 
and B lead to high-tension line-switches which are controlled 
by overload relays; four lines—that is, A and B—being necessary 
in order to facilitate inspection or repairs of individual trans- 
formers while others are in operation. It will be seen that any trans- 
former may be cut out of circuit from adjacent unita by the discon- 
necting switches S, which under normal operating conditions are 
all closed. S, and S, indicate double-pole double-throw remote. 
control switches for connecting the high.tension coils either in 
series across А and В, or, in the event of trouble on one line, in 
parallel from ground G to the unaffected line. The interconnecting 
switches S, and 5, connect the bus bars in different chambers. 
Under ordinary operating conditions all transformer switches 
S, and S, would be thrown to the right, thus putting the high- 
tension windings in series. In the event of line A being cut out, all 
switches, S,, could be thrown to the left, thereby placing the two 
windings in multiple from B to earth G; if line B is discon- 
nected, all switches, S,, would be to the right and S, to the left. 
Since the cooling coils have been dispensed with, the intention is to 
place the entire case in & pit surrounded by running water, or to 
have the oil withdrawn from case and cooled externally, as is pro- 
posed in certain transmission plants. 


ENGINEERING STANDARDS COMMITTEE. 


We have received an account of a conference on Screw 
Threads, convened by the Engineering Standards Committee, 
which was held at the Institution of Civil Engineers on 
October 24th. Representatives from the Royal Automobile 
Club, the Institution of Automobile Engineers, the Commercial 
Motor Users' Association, tho Agricultural Engineers' Asso- 
ciation and the Society of Motor Manufacturers and Traders 
were also invited to be present. 


The conference was held with a view of ascertaining how far the 
series of fine threads laid down by the Committee (full particulars of 
which havo been issued in their Report No. 20) were adapted to the 
special conditions of design existing in motor-car construction. The 
chair was taken by Mr. H. F. Donaldson, chief superintendent of the 


Royal Ordnance Factories and chairman of the sectional committee 


on Screw Threads and Limit Gauges. f 

It might be an advantage if we recalled the fact that three series of 
threads have been standardised by tho Committee : (1) British Stan- 
dard Whitworth, (2) British Standard Fine Threads, (3) British 
Association. 

Some very interesting evidence was given amongst others by Mr. 
Lanchester, Mr. O'Gorman, Mr. Orcutt and Mr. Godfrey Brewer, and 
it transpired that for most purposes the existing standard fine threads 
were deemed suitable for employment in car construction. 

Mr. LANCHESTER pointed out that, whereas the gradation in the 
series of fine thrends in sizes relating to the strength of the bolts was 
satisfactory in sizes $ in. and above, the jump from a +; in. to a ; in. 
bolt was proportionally too great, and did not allow of sufficient 
latitude in design. He suggested for the Committeo's consideration 
the insertion of an inteumedi cte size. He stated that the screw threads 
adopted by his firm changed from English со metric pitches at a diameter 
of Wein., where a convenient relationship existed between these two 
systems of pitches, based on the fact that 8 mm. closely approximated 
to a diameter of үң in., and he suggested a similar step in the Com- 
mittee’s tables. It would appear, therefore, that, instead of carrying 
down the standards to 1 in. before adopting the B. A. metric pitches, 
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17 irable, at any rate for motor-car work, to make the 

i a to consider the adaptability of this to general 
ineering work. : 

etn was called to the necessity of standardising the thread 

commonly used on sparking plugs, and which has а 15 mm. pitch, 

since several firms were manufacturing а thread which, though closely 

rsembling this, did not interchange with it. 

Mr. Оксгтт spoke in favour of the limits laid down by the Com- 
mittee, by the aid of which it was hoped to secure interchangeable 
work, and referred to the present unsatisfactory state of much of the 
work turned out by the majority of the bolt and nut manufacturers. 
To his knowledge, so difficult had one prominent engineering firm 
found it to secure anything like reasonable accuracy in the bolts and 
nuts supplied from manufacturers’ stock that they were about to insti- 
tute a nut and bolt department of their own. 

The ditticulty of obtaining reasonably accurate bolts and nuts was 
confirmed by others present, ono member of the Committee stating 
thit his tirm had already been forced to adopt a similar course to that 
referred to. 

The results of the conference may be summarised as follows :—- 

1. An expression of approval on behalf of the automobile industry 
of the work already carried out by the Committee and the suitability 
ofthe British sanded fine threads for employment in car construction. 

2. The advantage of lightening the existing Whitworth standard 
nuts by reducing their width across the flats when employed in motor- 
car construction. 

3 The desirability of adding certain special standard threads to 
those already standardised by the Committee. 


CORRESPONDENCE. 


— Ql —M 
RAIL CORRUGATION. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sik: 1 have read with interest your Paper on Rail Corru- 
gutions, by Mr. A. L. C. Fell (L. C. C. tramways), and the dis- 
cussion thereon at the Manchester Conference as published in 
your last iasue. To say that corrugations are the result of 13 

| different causes reflects rather discouragingly on traction 
cugmeers generally, as it means that the present system of 

| lying down and equipping our tramways is radically wrong. 

| Mr. Fell also takes exception to some recent statements I made 
па similar Paper read before the I. E. E., viz. :— 


1. That rails manufactured by every firm in the world have 
cirrugated since the advent of electric traction. 
i к generally, that is so, as rails made at the same 
ume by the same firm have corrugated in some cities and not 
n others, therefore blame cannot rest with the manufacturers. 
: ere i$ rail manufacturer in existence to-day whose rails 
Ne not corrugated we most assuredly would have been re- 
minded of the fact. 


2. That the rails did not P | 
Кеа cars. id no corrugate in the days of horse and 


x states that very few cases are known, and concludes 
үү ne z a London dock crane as an example. 

pad. eck-rail corrugations are equal and parallel to 

"i on the crown of the rail. 

ти ai that with few exceptions the checks are not 

ii ns с London tramways. Nevertheless he admits 

b inden a as have appeared during the short time 

E' шк ты а running, but does not attempt to givo 

à миш ег occurrence. If the true explanation were 

Б the theory about rail composition and cold rolling 

eve a considerable set-back. 


Would ree 
„Ahab it takes on the 

mation average threo ycara to develop cor- 
„ ih е ш" system, and only three weeks on relaying 


n 
Sé ein ns a finds that corrugations develop in six 
time. Thus ed. Е ey only become serious in two years’ 
to the term «t qo е Ing depends on the meaning to be attached 
Шу be felt b a I should say that “ corrugations ” 
teate 3 РАЯ Ing the foot along the rail, and that they 
that the ауе ae noise when the car passes over them, во 
| rage of three years for serious corrugations is à 
е applicable to cities with a less fre- 


ас and would b 
` ry 
ice and better type of bogie, from a corrugating 


The than used in London. | 
0 
Creates 15 wheels of a traverse crane, electric са! or 
t constitute « ebressions on the head of tho rail; but these 
oo rrugations," as they may be wiped ont 


train 
do no 


i. 
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by the next vehicle. This is adaily occurrence at any electric 
railway shed where defective trains are shunted and motors 
tested separately. 

Further, the electric railway I am now connected with ob- 
tains about the best acceleration and retardation, with very light 
rolling stock, yet no impression is made on the head of the rail 
at these starting and stopping places. 

The figure below represents the permanent waves on the 
fourth rail of an electric railway at curves, no such waves being 
found on the straight track. In this case only a 3010. slipper 
slides along the rail. If these waves are to be called corruga- 
tions, what becomes of the theory which invokes cold rolling 
or chemical composition of the rail ? 

To base the idea that the rolling stock is not at fault on 
the facts given with reference to the Poplar aud subway 
routes is not quite correct. In the one case the trucks are subject 
to a speed of 20 miles per hour on a springy bed, while in the 
other we have to deal with slow speeds ona rigid bed. I take it 
that the rails were by the same makers on both routes, there- 
fore the lesson to be learnt is not one of rails, but one of trucks. 

I do not consider that filling in the groove of tramway rails 
at curves will help matters much, as at present we got corruga- 
tions on super-elevated and checked curves, and no corruga- 
tions where check rails are not used. 

Mr. Fell has put the question, Why are corrugation waves 
of constant length when the speed varies within certain limits, 
say from 4 to 16 miles per hour? Not having heard of or 
seen definite corrugations at 4 miles per hour I will call it 
8 to 16 miles per hour, and state that the wave-lengths do 
vary in about the same proportion. The shortness of the 
wavo is due partly to rigid track laying with a standard rail 


groove as part of tho rail. This only allows a limited space 
for the axle to oscillate in, and accounts for the short period of 
the blows, especially with a single car at this moderate speed. 
On the other hand, with checks laid separately, especially 
on a flexible bed, as with railways, the check rail yields to the 
oscillating axlc, which carries a greater load at a higher pn 
and is subject to push from the rear motor coach. ME 
accounts for the longer wave lengths on electric railways. Mr. 
Fell fails to account for corrugations on cable cars. I cannot 
accept his statement about the Birmingham cable cars, E over 
a yoar ago I was informed that corrugations had develope 
in the centre of that city where the cars run at 8 miles рег 
hour, whereas the outer circle runs at 10 miles pir deu en 
developed corrugations much sooner ; this, again, pomt o the 
higher specd bringing early disaster to weak iue ie 
especially where unequal rail levels exist, as these p aces иа 
to daily increase the already иги ишш а gradua 
i he corrugations as time goes on. 
Mr. Tell aloe recommends that wheel асыш ноа 
be kept equal as far as possible, but gives no reason y And 
become unequal ; he dosi menu a or a bed 
i eme lies. at the same tim g п 
1 кн be given of corrugation appearing aridum 
and special cast-steel work. Certainly de 2 ones 
i would expect harder rails to | 
не он than soft rails, in much the same 
tho сот e 9 E ble to break ‘than an iron one. 
eR с be BOT їп ] ustification of such makeshift 
is ИС 
Pie a оноп is better than cure. 


I submit that the causes enumerated by Mr. Fell may be 
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narrowed down to Nos. 6, 7, 8, 9, and, as far as I am con- 
cerned, to defective truck design, the method of applying the 
power to the axle, and unequal rail level, as originally sug- 
gested in the Tramway and Railway Journal for May, 1906. 
Since then Bradford, Burnley and Belfast have been trying 
double gearing, no doubt successfully. I regard it as essen- 


tial on all new rolling stock. At the same time I am quite 
prepared to demonstrate on foreign-made trucks, without the 


aid of double gearing, that rail corrugations can be cured. 
In support of this statement I may mention that the serious 
corrugations which formerly existed on the Liverpool Over- 


head Railway Co.’s tramway system have disappeared after 


several alterations had been made to the trucks, which even 
now run on a badly laid track, running parallel with the shore, 
the joints being open and hammered and the drift sand at 
times stopping the traffic. If corrugations can be suppressed 
under such difficulties there is every hope for those working 
under better circumstances.—I am, &c., 

Oct. 28. J. А. PANTON, A.M.I.E.E. 


STEAM TURBINES v. GAS ENGINES. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: Ав Mr. Fox, in his letter criticising my statements 
showing the comparative capital and running costs of steam 
turbines and gas engines, does not give any figures indicatin 
his own views, it is somewhat difficult to deal with so genera 
a criticism as he makes. If, however, Mr. Fox will prepare 
and submit a counter statement based upon actual experience, I 
shall be glad to submit a more detailed statement showing 
upon what foundation each item of my estimate is based. We 
should then each be in a better position to criticise the other, and 
those of your readers who are interested in the subject would 
be able to form their own conclusions as to what extent either 
of us had exaggerated. 

Mr. Fox apparently considers that I have over-estimated the 
capital cost of a 16,000 kw. steam plant. I can only say that 
all the figures I have before me, giving the cost of actual steam 
turbine installations that have been carried out, are appreciably 
higher than those given in my estimate. 

Mr. Highfield, in his recent Paper before the Institution of 
Electrical Engineers, estimates the total cost of a 14,000 kw. 
installation at £201,130, or £14°4 per kilowatt, whereas in the 
estimate Mr. Fox criticises as being too high includes only 
£210,262 for a 16,000 kw. installation, or £13:1 per kilowatt. 
My own view is that I have under-estimated the cost of the 
steam plant and over-estimated that of the gas plant. 

The proper allowance to make for depreciation is a matter 
upon which there exists a very great difference of opinion. 
Actual experience with large gasengines has extended for nearly, 
if not quite, as long a period as that of large steam turbines, 
and there appears to be nothing to indicate that it will be 
necessary to allow a higher rate of depreciation for gas engines 
than for steam turbines. It will probably be found that the 
life of steam turbine generators, running at very high speeds, 
will be considerably shorter than that of slow-speed gas engines. 
An all-round allowance of 10 per cent. for interest and depre- 
ciation on generating plant, buildings, boilers, &c., is a very 
usual figure to include in estimates, though the actual amount 
set aside in practice is generally very much leas. 

Mr. Fox’s reference to gas-engine installations that have 
not been altogether successful up to the prescnt time reminds 
one of the adverse reports re steam turbines that were so 
freely circulated a few years ago. As recently as the year 


1900, when contemplating some extensions at Hastings, 1 


discussed with several other engineers the question of the 
advisability of using steam turbines, but found that the 
general opinion at that time was that they were not reliable, 
and were most extravagant as regards steam consumption. The 
Manchester-square installation, where the turbines exhausted to 
atmosphere, was moro freely quoted then than Johannesburg 
at the present time. I remember that опе engineer, who has 
since become one of the largest usera and strongest advocates 
of steam turbines, then told me that nothing would induce 
him to use them. He jocularly remarked that it was com 
monly reported that at one installation a turbine was carried 


into the station by means of a 20-ton crane and was carrie 
out a few weeks later in bucketfuls. As, however, thes 
adverse reports were all based upon rumour, I determined 
before coming to a decision, to inspect the few turbine instal 
lations running in the country, which, at that time, could hav 
b2en counted on the fingers of one hand. The actual fact. 
obtained from these installations were so entirely contrary te 
the alarming reports then in circulation that I had no hesita 
tion in placing an order for a 500 kw. turbo-alternator, the 
performance of which, I may add, fully justified all the maker’: 
guarantees. 

May I suggest that engineers interested in the questior 
should themselves visit some of the large gas engine installa 
tions in this country and abroad, many of which have been 
running for years, not only on blast-furnace and coke-oven gas, 
but on by-product recovery producer gas. I venture to pro 
phesy that they will obtain information both as to reliability 
and low working costs that will surprise them.—I am &e., 

LEONARD ANDREWS. 

4, Queen Victoria-street, E.C., Nov. 5. 


LEGAL INTELLIGENCE. 


Guten — 


National Telephone Со. у. Rackow. 


At Clerkenwell (London) Police Court last week defendant was sued 
for 18s, 9d. for telephone call fees. Defendant paid 14s. 8d. into Court, 
and pleaded that this was all he owed. 

Mr. H. Evans (for plaintiffs) said their record showed that the calls 
sued for had been made. He also submitted that defendant was bound 
by clause 11 of the agreement, which said that the books and records 
of the company should be deemed conclusive evidence of the number 
of calls made and of the amounts payable from time to time. 

Judge Epe: This means that whatever amount you put down he is 
bound to pay ? | 

Mr. Evans: The exchange is worked on the meter system, and only 
effectual calls are recorded. At the end of each month a reading is 
taken, and the figure the meter shows is written down. 1f a number 
is engaged and there is a wait that is not recorded. | 

His Нохоск said that the hook produced by plaintiffs was not evi- 
dence, as the person who made the entries in it was not present. They 
ought to have had the operator in Court. As to the clause in the con- 
tract, he would not express any opinion beyond saying that the con- 
dition would most likely be held to be an unreasonable one. 

He gave judgment for thc amount paid into Court. 


Tramways Assessment. 


At the Surveyors’ Institution, London, on Oct. 10 and 11, the 
Recorder of Poole (Mr. Clavell Salter, K.C., М.Р.) heard this appeal 
of Bournemouth Tramways committee against the assessment of the 
portion of the Bournemouth tramway system in Poole. In May last 
the Poole Assessment committeo, on the objection of the Tramways 
committee, re-assessed the lines, and reduced the ratable value from 
£2,487 to £2,050. The Tramways committee was not satisfied and 
appealed to Quarter Sessions. As the evidence was not ready the 
Recorder respited the appeal to the next Sessions, at the same time 
cousenting to hear the case in London. , 

For appellants, Mr. W. C. Куре referred to the conditions under which 
Bournemouth acquired the Poole lines, and pointed out that when the 
bargain was made the Corporation were not frec agents, as they had the 
risk of their own borough being invaded by a company, which they dic 
nov want. Therefore, the sum paid for the Poole line under the aware 
of the arbitrator was no evidence in the present case, as it include 
some large unknown element for future profits and did not show th 
fair market value of the line. Therefore, the interest on the 1081 
raised for the purchase of the lines was wholly irrelevant when the; 
came to ask what rent a hypothetical tenant would pay from year t 
year. To fix what.rent was fair it would be necessary to ascertal! 
what the protits would warrant the tenant in giving. The acts unde 
which Bournemouth had acquired the tramways compelled the Со! 
poration to run tran:cars on certain specified terms, and to give sel 
vices that would provide adequate accommodation for the publi 
Those restrictions showed that there was an essential difference b 
tween the working of the Poole lines and the lines within Bournemout 
itself. Those conditions must, he submitted, be taken into accout 
when rating the part of the tramway system affected by them. F. 
rating they must take the line with all its imperfections «eparatel 
and ask what was the value of that line to a tenant, disregarding t 
amount which was paid as rent under the lease. 

Mr. W. Н. Кук gave evidence, and said he thought £550 would 1 
a fair nominal assessment upon which rates should be paid. He hi 
valued tramways of a similar character to those in question, and tli 
per mile was a reasonable tigure until the traftie improved. 

Mr. F. W. Lacey, borough engineer and tramway manager, 92 
the Poole trams were opened in 1901 by the Poole & District Electi 
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Traction Co., and were taken over in 1905 by Bournemouth Corpora- | the works that they could not in an si , : 
tion. Since the line had heen worked by the Corporation Poole Cor- | struction. He found as a fact that t i 5 
ration had constructed а new Parkstone loop, and both the upper | and furthermore, he found as a fact that what unscientitic witnesses — 
and lower lines were now taken over by agreement by Bournemouth. | called by the Borough Council—had designated black smoke was in 
The capital moneys in respect to those undertakings were found by | truth and reality only dark brown smoke which, coming from chim- 
Poole. The amount of the consideration paid to the company for the | neys 19 ft. in diameter, to the unscientific eye looked black. It was 
old line was £100,000, and £23,000 was paid for the construction of the evident to him that such a prosecution ought not to have been begun 
Parkstone loop and costs, Bournemouth pa ‘ing to Poole interest on | without the Council being able to produce scientific witnesses. ta 
£126,000 in the way of rent. It would not fair to take the cost of | contradict the great mass of scientific evidence which would be called 
maintenance of the lines throughout the whole system and apportion | and was in fact called by defendants, as to what the smoke really was. 
them, as some parts cost a great deal more to repair, and the type of | The case for the prosecution having failed, he felt that it was one in 
line must be taken into consideration. He put the total cost A the | which substantial costs should be allowed. Although he knew that 
line at £42,686 at the time of the arbitration, and now at £46,046, the | the amount of his award would not in any way recompense the com- 
eost of renewals at £33,947, and now at £40,147, and the sinking fund | pany for the great expenses they had incurred, he should dismiss the 
at £1,822, and £2,227 now. The sinking fund was now ona 34 instead | summons, with 300 guineas costs against the Council. | 
of 3 per cent. basis. _ 
Mr. Скси, BARBER, traffic manager, gave evidence of the receipts, ПИБ КЕЧИ i 
car-miles run, &c., on the various routes. The earnings in Poole were Assessment of Electricity Undertakings. 


about 2d. per car-mile less than on the remaining part of the system. : : 
The consumption of electricity in Poole was at a greater rate than in |. In the Court of Session, Edinburgh, on Monday, Lord Dundas gave 
Bournemouth. In Poole it was 1:46 units per car-mule, against 16 judgment in the note of suspension and interdict by Edinburgh Town 
units at Bournemouth. In addition to consuming less in Bournemouth, Council against the Parish Council and their collector. Complainers 
they were able to manufacturo their own electricity and supply it at asked that the Parish Council should be interdicted from recovering 
а less price per unit than they could purchase it at Poole. poor and school rates upon the valuation of the city’s electric lighting 
Mr. F. C. Joses said he regarded the tenants’ capital as £59,000, undertaking, as that valuation was fixed by the Lands Valuation 
and 5 per cent. on £5,000. He reckoned the tenants’ share of the net Appeal Court last year at £61,923. Deductions amounting to 62 per 
receipts to be £1,811. That left the gross estimated rental, plus rates, cent. were claimed by the complainers in terms of sec. 37 of the Poor- 
at £2,146. Deducting from that sum the statutables amounting to law Act of 1845, in respect of repairs and other expenditure upon the 
£4,231, the ratable value was not only left at nil, but there was, in undertaking. : 
fact, a deficiency of £2,085. Lord Dundas decided to remit the case to a man of skill to re- 
Mr. Foote, K.C. (for respondents), said that none of his valuers port as to the probable annual average cost of repairs, insurance and 
laced their valuation on the rent, nor did he suppose the rent was а other expenses (if any) necessary to maintain the complainers’ subjects 
assessed in their actual state, and the rates, taxes and public charges 


is of the valuation in the strict sense of the term. He submitted, А : А ; i 
however, that it was an element to be taken into account, What the payable in respect of same, it being the object of the remit to ascer- 
tain the deductions to be made in terms of ses. 37 of the act. 


urbitrator had to fix under the agreement was a sum equal to the fair 
market value, as a going concern, of tho Poole undertaking. and he 
had also to take into account anv prospective increase of profits likely 
to acerue from the amalgamation. The company which previously 
owned the line was a solvent paying concern, their share: olders re- 
ceiving a dividend of 10 per cent., and two Corporations were willing 
to acquire the undertaking. Therefore, he submitted that the rent 
fixed on those terms was clearly a fair rental. The crux of the case 
die whether they should take the receipts over the whole system as а 
^ for the assessment or over the Poole portion of the system only. 
$5. E r H. Fuser said he had made three valuations. The first he 
rad s upon the gross receipts, which were £75,242, and divided 
at b the number of car-miles run over tho whole system, which 
ке them the average figure of 11-764. per car-mile. In his first 
iE uation, based on the estimated receipts and expenditure, he put 
e À oe of the Poole portion at £20,606 and the working expenses 
[ыш saving £8,450, which represented net receipts, plus rates. 
кёл a е tenants’ share of £1,680, and the rates and taxes, he 
ide at aN gross estimated rental of £5,882, on which the ratable 
0 175. In his second valuation, taken on the basis of the 
brin in ertaking and on the accounts for the year ended March, 1906, 
428227 ie gross receipts at £73,242, the working expenses were 
nia en nent receipts of £35,015. Deducting 18,000 as tenants’ 
After ded А. the gross estimated rental, plus taxes, was £27,015. 
Б 855 ing Statutables, rates and taxes, the ratable value of the 
11 05 ү n was £11,044. Calculating upon the car-mileage of 
О ‹ aced the ratable value of the Poole portion at £3,505. In 
cn 9218 (based upon Mr. Baker's evidence) he put, the total 
plus of £6,446 5 and the working expenses at £9,717, leaving а sur. 
жаы | A educting £1,300 tor tenants’ shares, statutables and 
at £1,980 Ap ted the ratable value of the whole portion of the track 
ilie value ol 405 in respect of the new portion, giving a total 
Mr. \ wx. liaui 
the divi dinde X liquidator of the Poole Company, gave evidence of 
company 1 ; &c. The net profit in 1902 was £3,172, so that the 
1903 thy prof о profits previously earned to pry the dividend. Іп 
р were £4,668, and again they did not earn the total 


Wednesbury Corporation v. British Accumulator Co.—On Fri- 
day this case came before Mr. Justice Phillimore and Mr. Justice 
Walton, on the арр of defendants from an order of Mr. Justice А.Т. 
Lawrence in chambers reversing an order of Master Archibald. The 
question was whether, under an agreement, defendant company was 
hound to ge to arbitration with respect to a dispute as to their liability 
for the breakdown of electrical machinery. Appellants raised points 
of law as to the construction of the agreement, and submitted that 
these should be determined first. It was now stated by counsel that 
the parties had come to agreement as to the course to be pursued. 
Defendants were prepared to accept service of writ, the action to be 
tried by a judge sitting with an assessor, ап expert on either side to 
be called, apart. from witnesses called to speak of questions of fact, both 
parties to make every effort to expedite the hearing. 

The order of Mr. Justice A. T. Lawrence was accordingly discharged 
upon the terms agreed, the costs of this application to be within the 
discretion of the judge of the trial. 

Bellamy v. Wakefield District Tramways (Ltd.)—On Friday, 
Mr. Justice Joyce ordered this case to stand over for a fortnight, in 
order that all diferencen might be composed. 


D 


Power Transmission in Sweden.—In a recent number of 
the Electrical World, Mr. A. Westerberg gives a description 
of a hydro-electric plant at Tofwehult, Sweden, which contains 
gome interesting details. The natural surroundings at Tofwe- 
hult rendered the hydraulic work very cheap, thatand the power 
house building together costing only £4 per horse-power. At 

resent two 325 Н.Р. sets are installed, but а 650 н.р. set will 
be added later, and the cost given above is on the 1,300 H. P. 
basis. The generating and transmission voltage is 10,000. 


divid d ; : к ee е 

R ы шеш e + i The accumulation of static electricity 18 prevented by a 
Mr. W on urday, when evidence was given igt i i ical glass pipes, two for 

J Mr. W. P. Ryan and Mr. W. Andrew. Counsel having summed apparatus consisting of six. Verum g pipes 


up the eviden 


reerved judg each phase, through which water flows continuously. The 


upper connection between the two pipes of each phase con- 
sists of an iron faucet which is connectzd to the corre- 
sponding bus bar. The iron pipes, through which the 
water is carried to and from the apparatus, are earthed. On 
the line of route between the station and the town of Wester- 
wick is a deep bay, to avoid which about 4 miles would have 
been added to the distance. This has been overcome by erect- 
ing four iron masts 82 ft. high, and stretching between them 


steel wire ropes 60 sd. mm. in cross-section, which serve as 


conductors. To prevent the wire ropes pulling on the masts a 


rolling device is provided which consists of a cast-iron plate 
resting on an oak block, four cast-iron rolls, aud a cast-iron 
piece which rests on these rolls and to which the wire ropes 
are fastened by screws. Special strain insulators have been 
provided which are capable of standing a mechanical force of 
1,650 lb. and a voltage of 25,000. 


ce for their respective sides, Mr. Clavell Salter, K.C., 
ment until next Quarter Sessions. 


Allege i 
In July last © ged Smoke Nuisance. 


Electric Railwa 8 (London) Council summoned the Underground 
do issue from Ue. hit ‚ of London for permitting alleged black smoke 
гахе Occupied m chimneys of their Lots-road generating station. The 
for the ee С and many technical witnesses were called 
ecision on Satur d e magistrate (Mr. Curtis Bennett) gave his 
ought not to hav ГА Не said that, in his opinion, the prosecution 
evidence which th Bon instituted on the slender and unsatisfactory 
kotten that Tonen orough Council produced. 16 must not be for- 
caused unde n owed a great debt of gratitude to a company who 
thereby saving оши trattic to be worked by electrical power, 
the tunnels unde illions of passengers from the stifling atmosphere of 
the works of the the old system of smoke trains. In his opinion 
lence could Mess c station at Chelsea were as perfect аз 
ed by thd E ty make them. Indeed, that fact was acknow- 
prosecution by their admitting aíter iuspection of 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


An experienced and expert electrical engineer, accustomed to 
carry out large wiring installations for lighting and power, is re- 


quired to take charge of this branch in a large firm of electrical engi- ` 


neers, See advertisement. 

A capable man is required to act as assistant foreman for over- 
head lines of the tramways department of Blackburn Corporation. 
Wages 80s. per week. Applications to the general manager (Mr. 


James H. Cowell), 2, Salford, Blackburn, by Nov. 14. See an 


advertisement. 

Armature winders, used to large alternator work, are wanted at 
once at the Westinghouse Works, Trafford Park, Manchester. 
an advertisement. 

A large worksin the Midlands requires an assistant tester, with pre- 
vious experience in testing d.c. and a.c. plant. See an advertisement. 


The Governors of the Glasgow and West of Scotland Technical 


College, Glasgow, invite applications for the post of lecturer in the 
electrical engineering department. Salary £150 to £250 per annum. 
Applications to Prof. Magnus McLean, by Nov. 12. 

Eccles Electricity Supply committee require an assistant elec- 
trical engineer. Salary £120 per annum. Applications to Town 
Clerk by 10 a.m. Nov. 11. 


Mr. B. D. Williams, Rhondda Valley, has been appointed chief 


engineer of the Bibiani Goldfields (Ltd.) at their mines at Dunkwa, 
West Africa. Mr. Williams has been chief electrician to the Ocean 
Steam Coal Co. for the past 24 years. 

Mr. T. Jenkins, of Portsmouth, has been appointed shift engineer 
at Bridlington at а salary of £90, rising to £12) per annum. 


EDUCATIONAL NOTICES. 


Glasgow and West of Scotland Technical College. —The 
annual report of the 111th session has been issued, and gives par- 
ticulars of the number of students in the day and evening classes, 
teaching staff, &c. Appendices give the distinctions gained by 
students during the session, &c. The Sir John Pender Bursary 
(£40) and Gold Medal in Electrical Engineering was awarded to 
Mr. Wm. Henderson. 


Northampton Polytechnic Institute.—The annual prize dis. 
tribution and conversazione will be held on Friday and Saturday, 
29th and 80th inst. H.R.H. the Duke of Connaught, K.G., has 
graciously consented to distribute the prizes on the 29th inst., and 
after the prize distribution the whole of the láboratories, workshops, 
1 office and studios of the Institute, both in the main build- 
ing and in the British Horological Institute adjoining (technical 
optics dept.), will be on view in working order. The conversazione 
of members and students will be held on the evening of Saturday, 
the 30th inst., in both buildings. 


Aylesbury.—The Council have acquiesced in the application of 
the Mutual Electricity Supply Co. for an extension of time for carry- 
ing out the terms of their provisional order of 1906. 

Bargoed.—The Rhymney Valley & General Electric Supply 
Co. are preparing an electric lighting scheme for this district. 

Barrack Lighting.— Messrs. J. B. Saunders have obtained a con- 
tract for an electric lighting installation at certain of the War Office 
buildings at Aldershot. The contract consists entirely of wiring for 
lighting points, and includes the whole of the work between lamps 
and supply mains. The total number of lights is about 1,000, and 
most of the work is to be carried out in screwed conduit. 

Barry.—A special meeting of the Council was held on Monday to 
confer with the consulting engineer (Mr. Robert Hammond) on the 
корон to erect electricity works and to construct tramways in the 

istrict. 

Blackburn.—During the past half-year the receipts of the tram- 
ways department were £32,628. 6s. 7d. (18°88 per car-mile) and the 
profit was £8,515. Os. 8d. 5,951,512 passengers were carried. 

_ Burnley.—The Council are promoting an omnibus bill which will 
include clauges conferring additional electric lighting and tramway 
powers. 

Cleckheaton.—The Council 
gas lighting at Whitcliffe. 


Colwyn Bay.—An unopposed inquiry was he'd last weok into 
the Council's application for sanction to a loan of £3,000 for mains 
extensions and for a cooling tower. 


_ Electric Driving in Steel Works.—Sir Alfred Hickman is put - 
ting down new steel plant at his Spring Vale Works, near Wolver- 
hampton, at an estimated cost of nearly £100,000. The new mill will 
be worked entirely by electricity, being (it is claimed) the first mill 


propose to substitute electricity for 
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in England operated on this principle. It will be capable of turning 
out every class of heavy steel bars, plates and girders, and will have 
а capacity largely exceeding that of any other mill in this country. 


Electric Lighting Notice.—The Bispham (Lanes.) District 
Council give notice of intention to apply for a provisional electric 
lighting order. 


Electric Power in Shipyards.—Electric driving has been 
adopted at Messrs. Yarrow's new works at Scotstoun. Three-phase 
current is being supplied from the Clyde Valley Electric Power 
Co.'s station at Yoker at 11,000 volts (25 cycles), and it is trans- 
formed at a sub-station at the works by 600 kw. oil-immersed static 
transformers to 400 volts. The Clyde Valley Co. are also supplying 
current to Messrs. Napier & Miller's shipyard at Old Kilpatrick, 
the Clyde Trust workshops and slip at Renfrew and the Coventry 
Ordnance works at Scotstoun. 


ineering Staff of Poor Law Institutions.—The President 
of the Local Government Board has appointed a departmental com- 
mittee (Messrs. A. В. Lowry, chairman, В. Т, Kitchin and Н. 
Ross Hooper, with Mr. I. G. Gibbon as secretary) to inquire into. 
and report on the subject of the machinery and engineering staff at 
Poor Law institutions. 


Exhibitions.—The Lord Mayor of Manchester has recently 
issued а circular in connection with the proposal to hold an elect- 
rical exhibition in Manchester in October, 1908, and it was suggested 
that, in order to provide the necessary funds, the various authorities 
interested should contribute at the rate of 7d. per £100 of capital ex- 
pended on electricity supply. The contribution of Leigh Corporation 
would be £12. 8s. 10d., but the Electricity committee resolved that 
they could not see their way clear to recommend the Council to take 
part in the exhibition. 

An electrical exhibition will be held at Acton from Jan. 18 to 
25 inclusive. 

An interesting exhibition of appliances for domestic use has been 
held this week, under the auspices of Hampstead (London) Council, 
at the Town Hall, Hampstead. Special demonstrations of cooking 
and the use of domestic appliances have been given each afternoon 
and evening. The exhibitors include the Dowsing Radiant Heat 
Co, O. C. Hawkes (Ltd.), Phoenix Heating Co., Veritys Limited, 
British Thomson-Houston Co., British Prometheus Co., Electrical 
& General Engineering Co., Edison & Swan Co. All the latest 
novelties in heating and cooking devices and latndry appliances, 
ihe cabinet electric Turkish bath, radiators, Osram, Gem and other 
electric lamps, electric ovens, cupboards, food warmers, water urns, 
stoves, &c, in the most artistic designs and patterns were showr. 
The exhibition has been well patronised each day, many inquiries 
made and excelent business is likely to arise therefrom. 

An international exhibition of heating and lighting applianees is 
to be held in St. Petersburg, under the auspices of the Imperial 
Russian Technical Society, from Dec. 14 to Feb. 14 next. Pro- 
gramme, &c., may be seen at the Board of Trade, 73, Basinghall- 
street, London, Е.С. The Imperial Russian Technical Society will 
hold a Russian conference to discuss the subject of lighting from 
Jan. 9 to 20. Foreigners are eligible for membership, and theses 
in foreign languages may be read. 

An international industrial exhibition, which will inelude all 
products of sciences, arts, industry and agriculture,” will be held 
from May to October, 1908, at Toulouse. General regulations may 
be seen at the Board of Trade, 73, Basinghall- street, London, E. C. 

Express Tube Trains. The Underground Electric Railways Co 
of London announce that so successful was the experimental пен 
train run on the evening of the 31st ult. on the G.N., Piccadilly & 
Brompton Tube that it has been decided to continue it, The train 
will in future leave Holborn at 11:16 p.m. nightly and calling only 
at King's Cross and Holloway arrive at Finsbury Park at 11:26 p.m., 
in time to catch several suburban services over the G.N. line. 


Greystones (co. Dublin).—The Council are in communication 
with an electrical engineer as to the preparation of an electric light- 
ing scheme. 


Hampstead (London).—The Council have applied for sanction 
to a loan of £8,400, the estimated cost of extensions of plant and 
mains for the year ending March 31 next. 


Kingston.on-Thames.—The Council have decided to open show 
rooms for the display of electric light fittings, &c. 


Leeward Islands.—There is no telegraphic communication with 
either Montserrat or the Virgin Islands, but all the other islands are 
connected telegraphically with the rest of the world. 

There are telephone services in the islands of Antigua, St. Kitts 
and Dominica. In Antigua there are 161 instruments in use and 
290 miles of line, in St. Kitts 92 instruments and 254 miles of line, 
in Dominica 110 instruments and 235 miles of line. The telephone 
receipts for Antigua for 1906-7 were £787, St. Kitts £419, Dominica 
4503, the expenditure being £667, £552 and £598 respectively. 


Leigh (Lancs.)—The Tramways and Electricity committee have 
resolved, owing to the increased price of coal, to increase as and 
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xt the charge for current for power 10 per cent., 
е] rs the e allowed on accounts for lighting from 
10 to 5 per cent. | 
leyton.—The L. G. Board have sanctioned the following loans 
for the electricity undertaking: £2,770 excess expenditure (25 
years), £400 machine tools (10 years), £2,000 extension of mains 
(20 years), £500 services (15 years), and £500 meters (5 years). 

The Council have decided to rent two shops for displaying lamps, 
fitings, heating and cooking apparatus, &c., and have accepted the 
фет of the General Electric Co, Siemens Bros. & Co and the Edison 
1 Swan Co. to loan fittings for display in the shops. 

Tt has been decided to substitute 24 flame arc lamps for some of 
the existing arc lamps for street lighting. 

Leeds. The Corporation are applying for a provisional order to 
extend their tramways from Horsforth to Guiseley. The extensions 
are being undertaken at the request of the Guiseley, Yeadon and 
Rawdon Councils, who agree to jointly pay Leeds £400 per annum 
for a period of 11 years. 

Light Bailways.—The Light Railway Commissioners have issued 
the Maidstone Corporation Ligbt Railways (Extensions) Order and 
ш order extending the time limit specified by the Warrington and 
Northwich Light Railways Order. 

The Board of Trade have confirmed the Mansfield and District 
Licht Railways (Extension) Order. 

An inquiry was held by the Light Railway Commissioners on 
Wednesday into the application of the Llandudno & Colwyn Bay 
Licht Railway Co. for power to extend their authorised line from 
Colwyn Bay to Old Colwyn. 

Mr. SrerHey SELLON, enginecr and chairman of the construction 
company, gave evidence, and said the total estimated cost of the exten- 
ноп would be £8,500 to £9,000, including the electrical equipment. 

The Chairman (Col. Bounty) intimated that they had decided that 
the oad would have to be widened, and they postponed their decision 
to see if some arrangement for widening could be agreed upon. 


Llanelly.— The Council are in negotiation with a syndicate 
which proposes to take over the Llanelly electric lighting order, 
191, and the Llanely light railway order, 1902. Mr. Holland 
represents the syndicate and Mr. J. C. Howell is acting as consult- 
ing engineer for the Council. 

London County Council.—On Tuesday the adjourned report of 
: Highways committee was brought up recommending the expen- 
155 of £69,300 and £6,725 for the construction of tramways from 

aumersmith to Harlesden on the overhead system. Approved. 
Es Tramways.—The Board of Trade have approved the 
giam of the “ G. B.“ surface contact system of traction on the 
M m irse to Го and tbe section between Bow Bridge 

road was close - 
3 andy ednesday, preparatory to com 
ee (Derbyshire).—For the past seven years electric 
trent has been supplied for street lighting by Mr. F. Underwood, 
ша of the Kendrick Mills. Owing to the increased demand 
d k. f. p. Kynoch gas engine and а new dynamo (capable of 
хррушр current to about 1,600 8 c.p. lamps) have been recently 

+ ed. Suction gas is employed. 

ee adjourned inquiry into the application of the 
ча ed Mex for electric lighting extensions was 
. (N. B.)— The Clyde Valley Electric Powor Co., which 
жа bein ec lighting order for this district, antici- 
toning icis 5 to give a supply of electrical energy during the 
de тер Lighting.—Good progress is being made with 
ut Ball Point Onde arrangements for the magazines and other works 
hid and the are pes Depot, Devonport, most of the cables being 
ghted by incand mp standards erected. The magazines will bo 
td on the tt escent lamps fixed on brackets outside the windows 
ing erected Р тл шыт) кош таваа Me Шию аге 
e statio 
Y supplies the Naval Ordüsacs department SIM 


brought n (London).—On Tuesday the Works committee again 
Моя а report recommending that arrangements 
portion of Harr ө Metropolitan Electric Supply Co. for lighting a 
О years’ agree ow. road at an estimated cost of £264 per year on a 
£10 each post 1 In addition there would be an initial cost of 
The Chania ct co to the conversion of certain lamp-posts. 
munications fro а ога committee said he had received сот. 
abject, Proposing the Electric Supply Co. and the Gas Co. on the 
ight be consider иш modifications, and in order that these 
е, —In кзн bn report was referred back. 

mouth & P ection with the appeal lodged by the Bourne- 
— з tricity Supply Co. against 155 increase in the 
Tamittee, the dei] dertaking by the Poole Union Assessment 
Шейле of the Ter and P. E. L. Budge) announced at the last 
“hich would obyi "i tans that an arrangement had been arrived at 
ate the appeal. The committee had come to an 


— 
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understanding with the company by which the increase in the valua- 
tion would be £1,800. | 


Portsmouth.—At a special meeting of the Council last week it 
was decided to apply to the Board of Trade for a provisional order 
to give the Corporation the right to require from a person entitled 
to demand or to continue to receive a supply of electrical energy to 
premises having a separate supply an agreement to be entered into 
for payment of such minimum annual sum as will give to the Cor- 
poration a reasonable return on the capital expenditure, &c. 


Presentation. —The Swansea staff of the National Telephone Co. 
has presented a gold-mounted umbrella to Mr. A. G. Mackie, district 
manager and manager of the municipal telephone department until 
its acquisition by the National Telephone Co. Mr. Mackie has been 
appointed to а similar position at Ipswich. 


Private Bill Legislation.—The ‘‘ Model Bill," as amended by 
the House of Lords for the 1908 session, contains the following 
proviso to the clause which confers upon local authorities the power 
to deal in electric light fittings, &c.: — 

Provided as follows: (A) It shall not be lawful for the corpora’ ion 
to expend money (except through a contractor) upon the provision of 
such fittings, or of labour and materials required for the fixing,repair- 
ing or removal thereof, upon or from the premises of their consumers 
or prospective consumers ; 

(B) The corporation shall so adjust the charges to be made by them 
for any such fittings, or for the fixing, repairing or removal thereof, as 
to meet any expenditure by them under the powers of this section in 
connection therewith (including interest upon moneys borrowed for 
those purposes and all sums applied to sinking fund for repayment of 
moneys во borrowed) ; 

: (C) Every sum charged by the corporation to a consumer in respect 
of the provision of such fittings, or the fixing, repairing or removal 
thereat, shall be separately stated on every demand note delivered by 
the corporation to the consumer ; 
(Y) The total sums expended and received by the corporation in 
connection with the purposes in this section mentioned in each year 
(including interest and sinking fund) shall be separately shown in the 
ublished accounts of the electricity undertaking of the corporation 
or that year. 


Stepney (London).— The Council have applied to the L.C.C. for 
permission to borrow money for the Боро of the new gene- 
rating station at Blyth's Wharf. The borough electrical engineer 
(Mr. W. C. P. Tapper) estimates that £10,250 will be required to 
meet the cost of further mains extensions. It is also proposed to 
borrow two sums of £10,000 each on account of sanctions already 
given by the L.C.C. to the raising of loans of £87,480 for provision of 
plant and £10,000 for extension of mains. 


Stourbridge.—The Council have instructed the clerk to take such 
legal steps as may be necessary tq obtain a completion of the transfer 
of the Council’s provisional order to the Shropshire & Worcestorshire 
Electric Power Co., and payment of the consideration money agreed 
to be paid by the company. 

School Lighting.—The Education committee of London County 
Council recently reported that for some time past they have 
been oonsidering the relative merits of gas and electric lighting in 
Council schools. The committee’s principal endeavour had been to 
obtain an accurate comparison of the merits of incandescent gas and 
electric lighting. As regards hygiene aud general efficiency, elec- 
tricity possessed many advantages over gas, but, from exhaustive 
comparative tables which they had had before them, it would ap- 
pear that the cast of maintenance was about 50 per cent. higher. 
‘They were informed, however, that the present type of incandescent 
electric lamp was likely to be superseded in the near future by 
metallic filament lamps, which would, it was anticipated, effect a 
very great saving in the consumption of current, and might render 
electricity an even cheaper illuminant than gas. 


heringham (Norfolk).—The Council have asked the Sanitary 
Maec to or тр the advisability of obtaining electric 
lighting powers. | | | 
South Africa.— The “ British and Sonth African Export Gazette’ 
states that the Transvaal Government intend to spend £82,240 on 
telegraph and telephone apparatus during 1907-8. The Transvaa 
Government are about to invite tenders for an electric lift, esti- 
mated to cost £1,000, for the Palace of Justice, Pretoria. 18 
Johannesburg Corporation are about to invite tenders for dis . 
board connections for their new generating station, and are 5 5 
purchasing condensing plant of 1,000 kw. capacity, estimated to 


800. А . 
rre electrical plant for the Geduld Mine will шу be ordered. 
A public telephone service is being installed at ey г. vium 
i d.— The Federal Council have approved . с spe 
of RA To a tramway line from St. Gothard eee (орао 
{0 the discharging wharf of the lake steamboats m D de 
a narrow-gauge electric railway between Lugano an | : 
s in London 


i i te 
obus.—On certain motor omnibus rou 
nee 108 08 General Omnibus Co. and the Vanguard Motor 
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‘Bus Co. have raised their fares. It happens that on these 
particular routes the London Electrobus Co. have а number of their 
clean, silent and comfortable 'buses running, and the secretary of the 
company was written to with a view to ascertain whether it was 
the inten tion of the Electrobus Co. to raise their fares. The reply 
made by the secretary was that the electrobuses “ are so well patro- 
nised and the cost of maintenance is so low that they are making а 
good profit, and consequently the company do not see any necessity 
for asking the public to pay higher fares on their routes. 


Tramway Intercommunication.— There is now through running 
between the West and East Ham tramways systems at Plashet- 
grove and Green-street, Upton Park, and on Friday a joint service 
of cars commenced running between Stratford Town Hall and East 
Ham Town Hall. 


West Ham. The Electricity department has entered into а con- 
tract with the Wholesale Co-operative Socioty to supply their flour 
mills and their new soap factory at Silvertown with electrical energy 
for power and lighting. The contract is based on an annual con- 
sumption of 5,500,000 units. 


Willesden.—The L.G. Board have refused to sanction a loan for 
acquiring a site for a future generating station and sub-stations, on 
the ground that there is no present need of the sites and no certainty 
that the same will ever be required. 

Wimbledon.—In future electric current is not to be supplied 
through prepayment meters, unless satisfactory references are given 
or a deposit has been paid. 

Workhouse Lighting.—Durham Guardians have asked the 
County of Durham Electrical Power Distribution Co. to furnish 
estimates for electrically lighting the workhouse. 

Electro-Harmonic Society.—A ladies’ night concert will be 
given p 88 Holborn Restaurant, King's Hall, this Friday) evening 
at 8 o’clock. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Stoke-on-Trent Electricity committee invite tenders for supply 
and delivery of (A) mains and services and (B) balancer and booster 
and switching apparatus. Specifications, &c., from the borough 
electrical engineer (Mr. P. J. S. Tiddeman), Electricity Works, 
Stoke-on-Trent. Tenders to Chairman of committee by Nov. 23. 
See also an advertisement. 


The Electric Lighting committee of the Metropolitan borough of 
Stepney invite tenders for the carrying out of the following work in 
connection with the Council's projected new generating station at 
Blyth's Wharf, Limehouse, and the sub-station at Osborn-street, 
Whitechapel : (a) complete equipment of the steam-raising por- 
tion of the station plant, including condensing water pipes, river 
wells and coal-handling plant; (6) complete equipment of the 
electrical generating portion of the station plant, including turbo- 
generator, high and low-tension switch gear and converting 
machinery. Tenders to Chairman of the Electric Lighting com- 
mittee, 27, Osborn-street, Whitechapel, by Nov. 11. 


London County Council want tenders by 11 am. Nov. 11 for 12 
months’ supply of electric fittings, cables, tramcar fittings, engi- 
neers’ goods, &c. Forms of tender from the Clerk, Spring-gardens, 

Manchester Electricity committee require tenders by Nov. 12 for 
supply and erection of h. and l. t. switch gear, transforming plant 
and motor converters. Specifications from Mr. F. E. Hughes, 
Town Hall, Manchester. 


The Great North of Scotland Railway Co. want tenders by 10 a.m. 
Nov. 25 for 6 (or 12) months supply of stores, including electric 
lighting material, ironmongery, tools, oils, &c. Forms of tender 
from the Stores Superintendent, 80, Guild-street, Aberdeen. 

Tenders are invited for supply of 80 alternating-current flame arc 
lamps for the City of Melbourne. Specifications, conditions and 
forms of tender from Messrs. Mellwraith, McEacharn & Co. Pro- 
prietary (Ltd.), Billiter Square-buildings, London, E. C., to whom 
tenders by noon of Friday, Nov. 15. 

The Deputy Postmaster- General, Melbourne, Victoria, will receive 
tenders until 8 p.m. Dec. 30 for 86 metallic circuit telephone switch- 
boards (100 lines). Specification from the Commonwealth Offices, 
(2, Victoria-street, London, S.W. 

Sydney (N. S. W.) Municipal Council invite tenders for supply and 
delivery into their stores in Sydney of (a) integrating а.с. energy 
meters and (b) integrating d.c. energy meters or ampere-hour meters. 
Specifications, &c., from Messrs. Preece & Cardew, 8, Queen Anne's- 
gato, Westminster, S.W., to whom tenders by noon Nov. 13. 

% Tenders are invited by the Director of Ports and Lighthouses, 
lxandria (Egypt), for supply of the following electrical plant for 
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the equipment of the port: Five large and seven small trans- 
shipping engines, six 4 ton cranes, 85 2 ton cranes, 25 windlasses, 
&c. Tenders by 18th inst. 


Tenders are wanted by Nov. 28 for supply of materials required in 
connection wi h the extension of the port of Almeria, including six 
electric cranes, Ke. Tenders to the Junta de Obras del Puerto de 
Almeria by Nov. 28. Specifications (in Spanish) may be seen at the 
Board of Trade, 78, Basinghall-street, London, E.C. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council received the following tenders for wiring 
and fitting for electric lighting the Holloway car-shed and several 
sub-stations :— ' 

Pinching & Walton 

(accepted) ........... £2,374 13 1 
Lacy & Co. ..........-. 5,992 17 9 

Marylebone (London) Council veceived the following tenders for 
440 yds. 1 ва. in. cable: W. T. Henley's Co. (accepted), £227. 17s. ; 
Siemens Bros. & Co., £282. 12s. ; W. T. Glover & Co., £282. 128. 
St. Helens Cable & Rubber Co., £322; Callender's Co., £333. 

Sunderland Electrio and Lighting committee have accepted the 
tender of the India Rubber, Gutta Percha & Telegraph Works Co. 
for 12 months’ supply of cables, and that of W. G. Farrow for c.i. 
piping. 

Willesden Council have accepted the tender of the Aron Electricity 
Meter (Ltd.) for 800a.c. meters at 32s 6d. each, and that of Walter 
ar & Middleton for a second-hand 3-ton electric travelling crane 
at £290. 


Salford Council have accepted the tender of the General Electric 
Co. for electric light fittings for Broughton Town Hall, and that of 
Davenport, Sparrow & Co. for wiring work. 

Cleckheaton Council have accepted the tender of W. T. Glover & 
Co. for cables. 


Sedgefield Rural Council have accepted the tender of Hind & Sou 
for wiring the Manor House and the workhouse for £238. 10s. 


Dockyard Contract. In Tuesday 's“ Daily Mail” a New York 
telegram (from our own correspondent ") announced that the 
Westinghouse interests, in competition with British Government 
contractors, had secured the contract for the electrification of 
Devonport Dockyard.” This statement is, however, inaccurate, the 
fact being that the contract for the whole of the electrical generating 


Revy, Phillips & Co. £2,754 15 4 
W. G. Cannon & Son 2,741 211 


plant, sub. station equipment and outside lightin g for the Dockyard 


was placed in the hands of Messrs. Crompton & Co., and the work 
is finished. The contract secured by the British Westinghouse Co. 


is for motors, &c. 


Electric Driving in Japanese Steel Works.—The Lancashire 
Dynamo & Motor Co. have recently secured contract for the equip- 
ment of the generating station for the Kabushika Kwaisha Mihon 
Seiko Sho. This contract was placed by Baron Yamanouchi, of the 
Imperial Japanese Navy, and the’value 1з considerably over £50,000. 
The equipment consists of three 1,000 kw. generating sets, consist- 
ing of Belliss triple-expansion engines and Lancashire compound 
interpole generators with slip rings and static balancers for giving 8 
three-wire supply at 440 volts across the outers. The contract also 
includes pipework, condensers, floor plating, switchboards, cables, 
Ko., for a complete power station equipment. Nearly 300 motors 
of the Lancashire Dynamo Co.'s make, mostly of large size, for 
variable speed of 8—1 will be used for driving machine tools, gun- 
boring lathes, cranes, &c. 


“ Oriflamme ” Lamps.— The Oliver Arc Lamp (Ltd.) have recently 
received orders for their © Oriflamme ” lamps, including 31 for the 
City of London experimental lighting at present being carried out, 
Croydon (extension, 100 lamps), Dundee (extension, 10 lamps), 
Maidstone (extension, 21 lamps), Portsmouth (50 lamps, all for 
street lighting), Newport Corporation (for shop lighting) and (through 
Dick, Kerr & Co.) 40 la mps for Calcutta electric tramways. 


BUSINESS NOTICES. 


Correction.—In our notice in last issue (p. 110) an error occurred 
in giving Mr. Nunwick's initials as F. A. instead of T. A 


Messrs. Balchin & Co. have started in business аз electrical engi- 
neers at Lennox House, Norfolk-street, London, W.C. 


The Lawrence Patent Water Softener & Steriliser Co. notify that 
their plant and apparatus are now being manufactured at larger 
works in the Midlands, and their offices have been transferred to 
84, Victoria-street, London, S. W. 


Engineering Amalgamation — The interests of Applebys Limited 
and the Temperley Transporter Co. have been amalgamated under 
the title of Applebys Limited, with offices at 58, Victoria-street, 
Westminster, and works at Glasgow and Leicester. The firms are 
well-known manufacturers of cranes and transporting machinery 
of every description, specialising in shipyard, dock and harbour 

uipments, steel works, coal-handling and ‘contractors’ plant. 
Messrs. John R. and Joseph Temperley, hitherto sole partners in 


| SS 


the Temperley Transporter Co., have joined the board of directors of 
Applebys Limited, and will continue in the active management of 
the business. The whole of their experienced technical staff has 
deen transferred to 58, Victoria-street, to which address all com- 


munications should be sent. 


| BANKRUPTCIES, LIQUIDATIONS, &c. 


Hy. Wainwright, electrical engineer, George-yard, Barnsley, has 
been adjudicated bankrupt. The first meeting of creditors will 
take place on Nov. 15 at the Official Receiver's, 7, Regent-street, 
Barnsley, and the public examination on the same date at the 
County Court Hall, Barnsley. 

А first and final dividend of 1s. 4d. will be payable Nov. 11 at the 
Official Receiver's, Wolverhampton, in the bankruptcy of Kevin C. 
Moran, electrical engineer and contractor, 80, Teddesley-street, Wal- 
sall, formerly trading at 80, High-street, Coventry. 


An application for the discharge of Thos. E. Morgan, electrical 
engineer, 867, Ecclesall-road, Sheffield, will be heard on Dee. 5 
at the County Court Hall, Sheffield. 
Claims against the Totnes Electric Lighting Co. (Ltd.) and against 
the Chelmsford Electrie Lighting Co. (Ltd.) by Dec. 14 to Messrs. 
Simpson & Bowen, 2, Prinee's-street, London, E.C. 
| A meeting will be held at 41, Regent-street, Wrexham, on Dec. 5 
to receive'an account of the winding-up of the ‘English Electric 
Carbon Co. (Ltd.). 
A meeting to receive an account of the winding up of W. R. 
Sykes’ Interlocking Signal Co. (Ltd) will be held on Nov. 29 at 26, 
Voltaire-road, Clapham, London, S. W. 


Sale by Auction.—Messrs. Horne & Co., 8, Delahay-street, 
Storey’s-gate, Westminster, S.W., will sell by public auction at the 
Royal Arsenal, Woolwich, on Thursday, Nov. 21, at 11 a.m., some 
unserviceable and obsolete stores, including quantities of iron and 
steel, brass, copper, lead, aluminium, phosphor bronze, zine and 
other metals, seven dynamos, two engines, some electric cable and 
wire, telegraph instruments, ebonite, gutta percha, indiarubber, 
tools, &c. Lots may be viewed at the Royal Arsenal, Woolwich, 
on Monday, Tuesday and Wednesday previous to and on morning 
of sale. Catalogues may be obtained at the War Office, Whitehall, 
Ordnance Office, Tower; and at the Ordnance Office, Royal Arsenal, 
Woolwich. See also an advertisement. 


Business for Sale.—An electrical engineering business (small 
branch) is for sale. See an advertisement. 


оні Instruments for Sale.—Messrs. Hazell, Watson & 
iney, 6, Kirby-street, Hatton Garden, London, E.C., advertise for 
sale Nalder recording voltmeter and ammeters. 

Partner Wanted.—A partner is wanted in an old-established 
electrical engineering business. See an advertisement. 


CATALOGUES, &c. 


n DAMES lie Dowsing Radiant Heating Co. have ready & 
. ue wall list giving a number of good illustrations of their latest 
patterns of radiators. These are surmounted by two sketches 


showing the radiator in use. The radiators illustrated are popular 
patterns, 


на Bunnerette.—A useful bannerette is being sent out by the 
shel coe ер Co. This is accompanied by a circular in which the 
dar ties of the company are illustrated. These include 
ons 3 fittings, instruments, switches, arc lamps, 
кш, e. If any member of the trade has not yet received а 

erette, one will be forwarded immediately on request. 


Cables and Wires.—List No. 40, just to hand from the India 


аА Gutta Регеһа & Telegraph Works Co., is a publication of 
pages devoted to tables of V.I.R. electric light cables and 


— ee — 
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Wires. The cables classified are all to the standards of the Cable 


Makers’ Association. 
Brush" Budget. Among the interesting pictures in the October 


udget is one of a number of Brush motors driven ring spinning, 


es in a cotton mill. These hi indivi 
t . machines are individually goared 
; ре frames, and the motor controlling gear is fixed on the wall of 
| spinning room opposite to each motor. 


bei 

| don, W.C. ip the Sun Electrical Co., Charing Cross-road, Lon- 

logues and i is forms section B of the company's sectional cata- 

on Wire, push P ашу devoted to accumulators, batteries, cables and 

С y measurin inst all kinds, small galvometers, indicators, low-reading 

[ С us пич, weather-proof bells, pocket voltmetera, &c. 
i ars.—We are reminded of the approach of the New Year 


byt , 
У the receipt of а wall calendar from Electromotors (Openshaw). 


his 
: 5 company. N 
: i - Near the centre is a la onthly tear-off calendar, 
Which holds good until April, 10%9/%cõũ n ато o8 


— 


i B s 
1 Dells, Indicators, dc —A neat catalogue, in stiff card cover, is 


is tastefully designed, with insets of the chief specialities of 
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The “ Pick Quick” calendar for, November sent out by Mavor & 


Coulson, Glasgow, contains data relating to the operation of a“ pick 
quick " cutter in an Australian colliery. 
seam worked, and shows а 4ft. З in. hole 5 in. from the floor. 
'l'ho data gives particulars of a month's working during the second 
year of the use of the machine. 
output, the average output for one month being 8,100 tons. 


A diagram is given of the 


In its first year 20,000 tons was the 


Imports.—The following are official values of electrical machinery, 


material and apparatus imported into this country (a) during Oc- 
tober, 1907, and (0) during the current year from Jan.1 to Oct. 81, 
with the increases or decreases compared with the corresponding 
periods for 1906 :— 


Electrical machinery (a) £55,531 (increase £2,360), (^) £502,172 (in- 


crease £13,819) ; telegraph and telephone cables (а) £11,732 (decrease 
£7,090), (b) £213,781 (increase £61,340) ; telegraph and telephone appa- 
ratus, (a) £22,980 (increase £9,942), (b) £228,662 (decrease £86,977) ; 
other electrical wires and cables, rubber insulated, (a) £7,911 (increase 
£1,158), (b) £65,673 (increase £8,247) ; with other insulations, (a) £4,549 
(decrease £6), (^) £62,141 (increase £7,845) ; other electrical goods and 
pur 

£ 

and telegraph and telephone wire, (a) £106,155 (decrease £8,011), (b) 
£1,045,688 (increase £65,156). 


(a) £58,983 (increase £7,869), (b) £473,428 (increase 
4,701). Total of electrical goods and apparatus, other than machinery 


Exports of Electrical Goods and Apparatus.—The following 


list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Oct. 30 to Nov. 5, with the ports of 
destination :— 


Aden—£16,200 (telegraph material). A frica—Alexandria, £261 (in- 


cluding £109 telegraph material); Algeciras, £45; Beira, £154 (in- 
cluding £109 telegraph material) ; Cape Town, £98 and 55cwt. copper 
cable; Delagoa Bay, £36; Durban £775 (including £38 telegraph 


material); Port Elizabeth, £35; Port Said, £150. Argentina —Buenos 
Ayres, £6,989 (including £447 telegraph material) Auatralasia— 
Adelaide, £1,431; Brisbane, £60; Christchurch, £440; Fremantle, 
£94; Melbourne, £3,658; Perth, £881 ; Sydney, £598 (including £54 
telegraph material); Wellington, £777. Belgium Antwerp, £114 ; 
Brussels, £63; Borneo—Sarawak, £20. Burma—Rangoon, £140. 
Canada—Halifax, £36 (telegraph material); Montreal, £252. Chili— 
Talcahuano, £2,201 e cable); Valparaiso, £203. China— 
Canton, £200; Shanghai, £1,102 (including £60 telegraph material). 
Cuba—£49.  Cyprus—£15. — Denmark—Copenhagen, £36. Frunce 
Boulogne, £331 (including £11 telegraph material); Marseilles, £103 (tele 
graph material); Paris, £31. Germany—Bremen, £10 ; Hamburg, £13. 
Hoiand Amsterdam, £56 ; Rotterdam, £686. Hong Kong - £56. І iidia— 
Bombay, £3,439 ; Calcutta, £2,795 (including £306 telegraph material). 
Karachi, £2,164; Madras, £111. I/ —Сепоа, £24; Leghorn, £71. 
Japan—Nagasnki, £817 ; Tokyo, £24 ; Yokohama, £2,971 ; Yokosuka, 
£1,595. Malta —£85. Norway —Christiania, £51. Portugal — Lisbon, 
£95. Russia—Riga, £15; St. Petersburg, £124. Siam, £10. Straits 
Settlements — Penang, £268 (including £197 telegraph material) ; Singa- 
pore, £488 (including £258 telegraph material). Sweden—Gothenburg, 
£33. Uruguay—Monte Video, £25 (telegraph material). О.5.А.— 
New York, £540 (telegraph material); West Indies— Bermuda, £50 ; 
Trinidad, £16. Total £55,155, against £50,591 in the corresponding 
week last year (Oct. 51 to Nov. 6). А . 

The exports of electrical machinery, material, &c., (a) during 
October, 1907, and (Б) during the current year from Jan. 1 to 
Oct. 31, and the increases or decreases compared with the cor- 
responding periods of 1906, are as follows :— 

Electrical machinery (a) £94,830 (increase £36,335), (b) £828,788 (in- 
crease £158,618) ; telegraph and telephone cables, (a) £422,530 (increase 
£398,402), (b) £1,251,708 (increase £64,008) ; telegraph and telephone 
apparatus, (а) £17,717 (increase £9,831), (b) £148,662 (increase £3,582 ; 
other electrical wires and cables, rubber insulated, (а) £29,577 (in- 
crease £12,182), (L) £225,441 (increase £84,529) ; with other insulatiors, 
a) £12,916 (decrease) £17,110, (b) 
шм ods and apparatus, (a) £45,795 (decrease £1,784), (b) 
£414,850 (decrease £28,484). Total of electrical goods and apparatus, 
other than machinery and telegraph and telephone wire, (2) £528,533 
(increase £401,821), (0) £2,231,563 (increase £168,061). 


ooo 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Note. — The widermentioned A pplicat ious (e vec pt those marked t ari not 
open to public „iet ion until after acceptanee of Complete nd 
Those marked Y are орен Jor insp cl ion 12 months after the eati чоч де 
to them, if they have not been published pre rioudy ut the ordinury hen 
Namis within parentheses аге those of coim muiieiators Ors LORS: ч ih 
Complete Specificut ion ACCOM panies aplicid ion, ап asterisk is асе. 


August 29, 1907. | 
19.365 KA VAN AI. Fixing of tramcar seats and the like. 
19,368 Justis. Sanitary mouthpiece for telephones, ќе. 
19,578 WHITTAKER, Sanding apparatus for tramears. . 
19.403 TURNER. Electrical signalling systems. (Date applied for, 
| 2 


07.) | 


£190,902 (increase £44,426) ; other 


ee — — 
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19,417 Srone & Co. & Preston. Carbon brushes. 
19,424 Mavor & Biles. Electrical propulsion of marine vessels. 
19,428 Carto. Electrical elevated railway. 

| August 30, 1907. 
19,468 Јохез. Electric sparking coils for internal combustion engines. 
19,491 RippELL. Electro-capillary apparatus. 


August 31, 1907. 
19,557 Somers & CRowLEY. Incandescent lamps. 

19,546 Copp. Armatvres of magneto machines. 
19,558 Siemens Bros. & Co. (Siemens & Halske A.-G., Germany.) 
Electrical locking apparatus for railway signalling. * 

19,562 DeuTscHE GASGLUHLICHT A.-G. (AUERGES). Incandescence 

lamps having suspenders for the filaments. (Date applied 
for, 15/4/07.)* t 
19,570 Garrard & FERRANTI (Ltp.). Electricity control relays. 
September 2, 1907. 
19,626 Stk&MENs Bros. & Cu. Electric locking apparatus for railway 
signalling. (Siemens & Halske, A.G., Germany.)* 
September 3, 1907. 
19,639 Dorri. Automatic stop-gear for locomotives or trains or trama. 
19,670 Мокросн & Kersey. Friction permeameter for testing mag- 
netic materials. 
19,672 VERWFRTUNG CuEMISCRER PRODUKTE G.M.B.H. Metallic fila- 
ments. (Date applied for, 2 8/07 )*t 
19,694 Юосоктте. Smoke consumers.“ 
19,697 KAN DO. Suspension of electric motors for electric vehicles. 
19,699 ALLGEMEINE ЁтЕктквтсттАтз Ges. Signalling and like systems. 
(Date applied for, 5/9/06.)*t 
19,708 Мите. Contacts for electric controllers or switches. 
September 4, 1907. 
19,734 Gross. Arc lamps. 
19,738 PooLE. Controlling valves, switches, rheostats and the like.“ 
19,784 ALLGEMEINE ELEKTRICITATS GES. Switch mechanism for elec- 
trical signalling. (Date applied for, 5/9/06.)*t 
19,786 Kay. Dynamo-meters. 
19,789 Quain & True. Variation of candle power in electric lamps. 
19,790 SiwoNIDES. Automatic feedwater supply apparatus for steam 
boilers. (Date applied for, 4/9/06.)*t 
19,791 GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE. 
wireless telegraphy. (Date applied for, 8/9/06.)*+ 

19,800 Lake. (Fabrik Elektrischer Zünder G.m.b.H., Germany.) 
Dynamos especially applicable for exploding electric igniters.* 

19,805 WackERMANN. Transferring drawings, manuscripts and the 
like by electricity.“ 

19,808 Barras & WEDDELL. Incandescent electric lamps.“ 

19,819 SrokELp & BLack. Spark arrestors for alti tubular boilers. 

September 5, 1907. 
19,855 BovpEN. Switches.“ 
19,856 SigMENs Bros. DvNAMo Works. (Siemens-Schuckertwerke, 
J. m. b. H., Germany.) Connecting alternating-current gener - 

ators to their prime movers.“ ' 

19,882 B.T.-H. Co. & CLoven. Dynamo-electric machines. 

19,883 B.T.-H. Co., CLINkER, WEDMORE & WoopnBRIDGE, Protective 
devices for alternating-current distribution systems. | 

19,891 Воскри. Automatic safety device for overhead electric lines. 
(Date applied for, 7/9/06.) “f 

September 6, 1907. 

19,926 Spence. Electro-magnetic separators. 

19,940 AITKEN. Steam generators. * 

19,945 ATKINSON & ATKINSON’S Patents. Variable candle-power in- 
candescent lamps. 

19,954 B.T.-H. Co. & TuNELLI. Windings 

19,955 B, T.-H. Co. & Po. tock. 

19,958 FayWIsSCHEWITSCH. 


Detectors for 


of dynamo-electric machines. 
Electric power transmission systems. 
Turbines. 

September 7, 1907. 


20,005 JouNsTON. Ceiling rose for use in electric lighting. 


20,055 Warp. Condensing apparatus for steam engines. 
20,04) pet & Vysr. Regulation of continuous-current electric 
motors. 


September 9, 1907. 

20,068 HuNTINGTON. Switches. 

20,095 Ерассмве & EvERETT. Protective devices for alternating- 
current circuits. 

20,096 SrönkR. Alarm device for electric tramcars. 

20,110 peur Switeh and circuit breakers for high potential 
circuits. ' 

20,119 Marconi X Marconi’s WIRELESS TELEGRAPH Co. Transmitters 
for wireless telegraphy. ) 

20,128 . Electric conneotions for multiple wireless tele- 

phy. 
20,130 MILLER. Steam turbine or rotary engine.“ 
September 10. 1907. 

20,162 Vicars, Vicars & Куш. Fire E 

20,188 Gunz. Life-saving attachments for railway, tram and like 
cars. (Date applied for, 10/9/06.)* t 

20,198 VANDERVELL. remblers for induction coils. 

20,202 Зікмехз Bros. Dynamo Works.  (Siemens-Schuckertwerke 
(i.m.b.H., Germany.) Rotary converters. * 

20,203 Stemens BROS. Dynamo Works. (Siemens-Schuckertwerke 


G. m. b. H., Germany.) Boosting arrangements for polyphase 
current systems, * 
20,225 / ErEcriuc LAMP SYNDICATE. 


Filaments for incandescent 
lumps. 
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20.226 ALLGEMEINE ErLRCTHICITATS-GES. 
(Date applied for, 12/9/06.)* 

£0,927 B.T..H. Со. (С.Е. Co., U.S.) Manufacture of refractory bodies. 

20,228 B.T.-H. Co. (С.Е. Co., U.S.) Obtaining and maintaining con- 
stant temperatures. 

20,229 ALLGEMEINE Evectricitats-Ges. Motor starters and regu. 
lating rheostats. (Date applied for, 12/9/06.)*t 


September 11, 1907. | 
20,233 Bennetr & TaPLEY. Suction gas producers. 
20,246 Hackine, Hitt & Нил. Electric motore, dynamos, &c. 
20,300 ALLGEMEINE ELEKTRICITATS Ges. Electric systems and арра: 
ratus. (Date applied for, 12/9/06.)*t 


September 12, 1907. 
‚525 Hxvwoop. Electrically-driven travelling pulley blocks. 
,532 Уквлтүз Limiten & Gorr. Controllers and starting switches 
for electric motors. 
„341 MuLTHAUF. Wire connector for switch boards. * 
‚347 Watson & Змітн. Trembler induction coils. 
348 Watson & SuiTH. Wiring multiple trembler induction coils. 
‚562 Brooks & Atston. Electric accumulators. 
„372 Scholz. Manufacturing metal filaments from colloidal metals.* 
„380 ScHNEIDER. Electrical clock.* 
„397 B.T.-H. Со. (G. E. Co., U.S.) Rheostatic controlling switches. 
„398 B.T.-H. Co. (G. E. Co., U. S.) Coils for electrical use. 


September 13, 1907. 

„1734 Mitton. Inductor alternators. (Date applied for, 8'4/07.)'t 
‚599 Рніиротт & ALvERTON. Liquid switch tor motor and other 

circuits. 
‚441 B.T.-H. Co. (G.E. Co, U.S.) Va 
„451 CULVERHOUSE & CULVERHOUSE. 

electric wires. 

„460 HasLor. Vibrating electric contacts. 
,471 Best. Electrically lighting miners’ safety lamps. 
491 Heymann. Electrode for secondary batteries. | 
495 Jacosy. Governing alternating current commutator machines. 


Electromagnetic devices. 
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SPECIFICATIONS PUBLISHED. 


1906 SPECIFICATIONS. 


16,602 B.T.-H. Co. (G. E. Co., U.S.) Switches. 

17,077 Myers. Arc lamps. 

18,490 B.T..H. Co. (С.Е. Co., U.S.) Electric motor control. 

18,956 B.T.-H. Co. (G.E. Co., U.S.) Alternating-curront motors and 
systems of operating and controlling suinc. 

18,976 MackkNzre. (U.S. Motor Vehicle Co.) Electric automobiles. 

19,086 Merz. Mul ti-stage impulse turbines. (Date applied for, 
30/5/06.) 

19,116 WasLEv. Turbines. 

19,235 B.T..H. Co. (С.Е. Co., U.S.) Circuit protecting devices. 

19,4614 Tuomas. Systems of electrical distribution in which vapour 
electric devices are employed. (Date appliod for, 1/9/05.) 

19,623 Sanpy & MIppLETON. Batteries. 

19,719 WILKINSON. Adjustable supports for turbinesand rotary motors 

19,8054 Автом. Receivers for wireless telegraphy. (Date applied 
for, 5/9/06.) 

19,945 Bovine X HARTLEY. Storage batteries. 

19,951 Serton-Jones. (Decker Electrical Mfg. Co.) Primary batteries. 

19,9518 Skrrox-JoxEs. (Decker Electrical Mfg. Co.) Plates and 
connectors for batteries. (Date applied for, 7/9/06). 

19,9510 SkrroN-JoNEs. (Decker Electrical Mfg. Со.) 
batteries. (Date applied for, 7/9/06.) 

20,182 PREvETTE. Electric Багдат alarm systems. * 

20,234 BLoxAM. (Goffin.) Electric insulator stalks. 

20,569 Вколовкмт. Switches for electric circuits, 

20,464 B.T.-H. Co. (G. E. Co., U. S.) Control of electric motors. 

21,271 Durand. Rotary motors. (Date applied for, 50/10/05). 

21,506 B.T..H. Co. (С.Е. Co, U.S.) Joints between electric con - 
ductors especially applicabte to joints for electric incandescent 
lamp conductors. 


Galvanic 


22,091 Hirst. Bases of electrical fittings. 

22, 221 B.T.-H. Co. (G. E. Co., U.S.). Dynamo-electric machines. 

22 700 Cox. Interlocking mechanism for enclosed switches with 
removable contact plugs. i 

22,808 LEITNER. Electric ее 

23,011 B.T.-H. Co. (G. E. Co., U. S.). Control of motors. 

23,107 B. T.-H. Co. (G. E. Co., U. S.). Systems of electric distribution. 

23,269 Birr. Electrically welding longitudinal joints of boiler shells, 

. tubes, pipes and the like. 

23 563 B.T..H.Co. (G. E. Co, U.S.). Dynamo electric machines. 

23,686 B.T.-H. Co. (G.E. Co., U.S.). Signal systems for railways. 

23,742 VENNER & Grigspacu. Electrical time switches. 

25,951 Warp & CopHAM. Wheels of tramcars. 

24,208 GARRARD & Ferranti Limrrep. Controllers for electrical 
circuits. 

24,256 1 Co. (A. E. G.) Metallic incandeseing bodies for electric 
amps. 

24,337 B. T.-H. Со. (G. E. Co., U.S.) Transformers. 

24,576 GILBERT. Flamo arc lamps. 


995 KALLMANN. Starting devices for electric motors 
„289 Вен. Method of electrical regulation. 
25,632 WILLIAMS. Magneto-electric generators. 

25,685 Renper. Fuse heads for olectric blasting. 
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25,729 Davipsow. Fan casings and bracket for bearings of fan wheel. 
25,678 OLDBURY STEEL CONDUITS & Hackett. Conduit fittings. 

25,907 B.T.-H. Co (G.E. Co., U.S.) Electric furnaces. 

26868 Warwick Macainery Co. (С.Е. Co., U.S.) Core boxes. 


1907 SPECIFICATIONS. 
633 ALLGEMEINE ELEKTRICITATS Ges, Alternating-current commu- 
tator electric machines. (Date applied for, 29/1/06.) 
700 МсМасен & WkLcH. Electrical signalling apparatus. 
5036 Uzac. Manufacture of tubular articles by electrolysis. (Date 
applied for 3/3/06. ) 
5205 KRIEUER & COMPAGNIE PARISTENNE DES VOITURES ELECTRIQUES 
(Procépes KREIGER). Brush carriers of electric machines. 
(Date applied for, 16/10/06.) 
8,565 DEUTSCHE GasaLUHLICHT A.-G. (AvgRcEs'. Manufacture of 
metallic illuminating bodies for incandescent lamps. 
9718 WHITTAKER & Азнжоқтн. Extracting pieces of iron and other 
magnetic substances from raw textile and other light materials. 
10,993 Kartay & BaTAvLT. Electric lighting of surgical specula and 
the like. (Date applied for, 14/5/06.) 
12,532 DEUTSCHE TELEPHONWERKE GRS. Contact spring for electrical 
apparatus. (Date applied for, 31/5/06.) 
14,372 Siemens & Hatske A.-G. Electrolytic winning of zinc from 
solutions of zinc sulphate. 
18,842 Pickard. Receiving intelligence communicated by electric 
waves, 


COMPANIES’ MEETINGS AND REPORTS. 


— 


BRITISH COLUMBIA ELECTRIC RAILWAY OO. (LTD.)—The directors’ 
report states that the business shows continued and increasing prosperity 
inall departments, and the directors recommend a further increase in 
dividend, placing the deferred ordinary stock on an 8 per cent. basis. 
и naumt the preferred ordinary stock on a 6 per cent. basis. 

| 2 year to June 50 the gross receipts show an increase over those 
of the кеш year of $529,204, and the net earnings (including 
income from investments in subsidiaries), after charging renewals, an 
joue of $186,251. After providing for renewals maintenance 
Я 9 5 12s. 5d.), bonus to employés (£5,702. 9з. 6d.), and adding 
19 155 108. 9d. to capital amortisation fund, the net profit amounts 
Bis ua 178. 10d., making with £2,619. 7s. 8d. from last year, 
1155 hes Deducting debenture interest (£23,775. 0s. 3d.) and 
Мн ividends on 5 per cent. cumulative perpetual preference 
за ы six 1 to Dec. 31 (£7,500), on preferred ordinary stock 
1 us 8 to March 31 (£11,250) and on deferred ordinary stock 
fic du hs to Dec. 51 (£14,000) there is £51,107. 5s. 3d. available 
210 me и and reserves. The directors have decided to tranfer 
ЫЫЫ to reserve, to provide £7,500 for dividend on the 
provido ч te oer preference stock for six months to June 30, to 
D cL 90 for dividend on preferred ordinary stock at rate of 5 
pibe r annum for three months to June 30, to recommend 
ne 5 P additional dividend on the preferred ordinary stock at 
Md n per cent. per annum for six months to June 30 (£1,500), 
ile nie aa of a dividend on the deferred ordinary stock at 
making 7h per cent. per annum for the six months to June 30, 
carry d ea eis for the year (£16,000), leaving £3,480. 19s. 6d. to 
кк o do di be number of lights in use at June 50 was 216,786, an 
diine ыд over June, 1906. The number of passengers carried 
vear £140 865. 75. 90 16,281,766, an increase of 3,886,184. During the 
he North Va з. 9d. has been spent in extensions and improvements. 
какша ncouver extension is now in active operation. The Van- 
e continues to work satisfactorily. To meot 
will brin апаз, an additional unit is now being installed, which 

g up the capacity of the plant to 22,000 н.р. 


CAPE E 
net ШШ. уы TRAMWAYS (LTD.)—For the year ended June 50 the 
debentures, is 214714 UNE for debenture interest and redemption of 
last year, gives 219 40d, 8 6d., which, added to £1,751. 4s. 11d. from 
and the balance 2120 в. 5d. £4,000 has been placed to reserve, 
12,563,303 passen „400. 3s. 54.) carried forward. During the year 
£131,504. 18. 1d gers were carried in Cape Town, the earnings being 
for 1905.6, In Po, t anst 12,377,310 passengers and £147,715. 10s. 
ing £39,695. 13s, 4d lizabeth 3,676,035 passengers were carried, earn- 
The business he fal against 5,905,536 ngers and £42,856. 15s. 5d. 
depression which nen off on nearly all sections owing to continued 
Popuhtion of Cape d had the effect of decreasing the commerce and 
in sections o rien: the necessity: for reducing the fares on 
e revenue. I system has also contributed to the diminution 
Cape Government дыы arbitration as to the amount to be paid by th» 
lion of the Sea Poi the company as compensation for the expropria- 

en paid to the ie railway the amount of the award (£41,200) has 
With the tramwa las . The competition of the Sea Point railway 
More acute аа Yaf ilv continued during the year, and has become 
self-defence the Ы: way rates have been still further lowered, and in 
or the year Sor, Pany had had to do likewise. Working expenses 
stem, and in Port reduction of over £16,000 for the Cape Town 
1905 6, Elizabeth а reduction of £1,600 compared with 


EASTERN TELEG | | 
the half-year Ser 00 (LTD.)—The report of the directors for 


£503,430. 138 ne 50 states that the revenue amounted to 
ordinary expenses, and £ which are deducted £202,702. 16s. 2d. for 
mainteng Н 40,853. 16в. 114. for expenditure relating to 


nce of ca he 
bles, depreciation of spare cables, sundry differences 


— 


in exchange and income tax payable abroad, leaving £349 
added to £1,252. Өз. 8d. from preceding account, makia $851. 128. 9e. 1d 
After providing for income tax payable in England, interest on mort- 
gage ebenture stock and for two quarterly preference dividends (ab- 
sorbing in all £82,477. 5s. 6d.), there remains £268,651. 3s. 7d., out of 
which the directors have placed £7,000 to reserve for maintenance 
ships, £120,000 to general reserve, and have allocated £100,000 to meet 
the two interim dividends of ге por cent. each оп the ordinary stock 
the balance of £41,651. 3s. 7d. being curried forward. General reserve 
has been debited with £130,000 as provision on account of investment 
oS п this sum Б n Wise 0 from cost of investments. 
e directors have appoin r. John Cut ison- 
сео рро uthbert Denison-Pender toa 
BASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD. 
—The directors’ report for the half-year ended June 30 states that the 
ross receipts amounted to £504,576. 14s. 11d., against £503,791. 118. IId. 
or the corresponding half-year of 1906. Working expenses, including 
£25,704. 13s. 1d. for maintenance of cables, absorb £155,930. бз. 1d., 
against £141,246. 4s. 9d., leaving £148,437. 8s. 10d. From this is de- 
ducted £712. 19s. 3d. for income tax payable in England, £75. 9s. 114. 
for donation to Chinese hospital, and £15,048 for interest on debenture 
stock, leaving £132,602. 19s. 8d. of net profit for the half-year, added 
to £17,344. 9s. 54, brought forward, making £149,947. 9s. 1d. Two 
quarterly interim dividends of 1] per cent. each (amounting to £75,000) 
have been paid for the half-year, leaving £74,947. 9s. 1d. to be carried 
forward. The general reserve fund has been debited with £120,000 as 
оо on account of investment fluctuations, and this sum has 
n deducted from cost of investments. 


ELECTROLYTIC ALKALI CO. (LTD.)—Col. W. L. Pilkington stated at 
the meeting on Monday that the company had suffered materially in 
consequence of too much information being made public, and that it 
was not to the interests of the company to present the accounts in 
detail. The board were naturally disappointed that they were not in 
a position to present an account showing a net trading result at least 
equal to that of lust year. The turnover had been augmented and the 
reduced profits had been brought about by circumstances over which 
the directors had had no control—by low prices coupled with abnormal 
prices for fuel and other raw materials. The directors were doing all 
they could to stop unfair competition. 


DRAKE & GORHAM (LTD.)—After payment of all charges (including 
bonuses to staff) there remains a net profit of #545. 4s. od. for the year 
ended June 30. With £1,055. 10s. 5d. brought forward the total is 
£1,398. 15s. 2d., which it is proposed to carry forward. The directors 
regret that the result of the year's working will not justify the pay- 
ment of а dividend, which must be attributed to general stagnation in 
electrical business, high cost of materials, and low prices cbtainable, 
especially in the south of England. Owing to the condition of the 
financial markets there has been a general desire on the part of those ou 
whom the company relies for country-house lighting to defer outlay on 
luxuries, and a reduction in turnover and profits in this department 
has resulted. The work at the branches has been satisfactory, espe- 
cially in Manchester, where the business has increased. The building 
and electrical equipment of the lace mill mentioned in the last report 
has been completed, and the results obtained have fully answered 
expectations. Other mills are in hand, also a woollen factory, and the 
electric denne or a portion of a weaving mill is nearly completed. 
The company extended its business as purchasing agents and 
experts for motor cars. 


HOVE ELECTRIC LIGHTING 00. (LTD.)—At an extraordinary meeting 
Col. A. J. Filgate, R.E., stated that for a considerable time the 
capital expenditure had been largely in excess of the issued capital. 
At the end of last year it amounted to £159,520, while the issued 
capital was £75,000 in shares and £44,600 in debentures and debenture 
stock. They had utilised the үш received on their various 
issues on capital account, and had employed the reserve to meet capital 
expenditure. The term of their concession from Hove Corporation 
was running on, and they considered it necessary that they should 
make ainple provision for contingencies. It appeared to the directors 
that the best way of doing that would be to issue further capital to 
replace the money they had expended out of reserve, and to invest the 
reserve in good securities outside the business. They had come to the 
conclusion that the best method to adopt was to issue preference 
shares. The authorised share capital was £100,000, and out of that 
they had issued £75,000. Under the resolution increasing the capital 
to £100,000, it was provided that the whole of the shares should rank, 
in all respects, pari passu with the existing shares ; but they asked 
authority of the shareholders to issue the remaining £25,000 as 5 per 
cent. preference shares, which they proposed to offer for subscription 
to their share and debenture holders. A resolution to this effect was 
carried. 

RICHARDSONS, WESTGARTH & СО. (LTD.)—At the meetir g last week 
Sir C. Furness, M.P., said the high price of materials (particularly of 
copper) and the keen competition for available work, coupled with the 
effects of continuous sectional strikes in the shipyards (which had 
delayed the progress of their work and increased the cost of manufac- 
ture) had affected their balance sheet, their net profit having decreased 
from £70,823. 6s. 10d. to £66,374. 10s. 4d. Their prospects were now 
better than they were 12 months ago. The value of orders in 0 
amounted to more than £500,000. Metals appeared to have се 5 
their highest point and to be gradually falling. It was п ssi ` o 
disguise the fact that the general labour unrest throughou je ne y 
was reacting on industria undertakings such as theirs, S un sl ble 
fidence in the future replaced the existing nervousness the ауана 
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orders would be a decreasing quantity and competition for those orders 
would become increasingly severe. Their gus engine department at 
Middlesbrough was in a condition of continuous development, and they 
had at work and on order engines usi 5 gas and blast-furnace 
s indicating 1,800 n.r. per engine. The creation of that branch had 
een expensive by reason of its progressive nature: but the directors 
looked forward with confidence to it Беш a remunerative парат 
ment in the future. At Hartlepool the turbine works were making 
rapid progress. They were just completing an entire generating plant at 
Spennymoor for the Durham Electric Power Supply Co., consistin of 
four turbines, with Contraflo condensers, cooling towers, Nesdrum boilers 
in fact, they handed over the plant complete in full working order. 
The station adjoined the Weardale Сов works, and would utilise the 
gas produced from that company’s coke ovens, which were being 
erected. Those ovens were capable of producing some 3,000 to 4,000 
tons of coke per week, and the entire plant represented the latest 
developments in coke production. Amongst the turbines in Баз 
were those for the Corporations of Dublin and Glasgow and one of 
12,000 н.р. for the Dunston power station of the County of Durham 
Electric Power Supply Co., that turbine being the most powerful yet 
made for any electric power station in the kingdom. With regard to 
the future, it was impossible to forecast what would happen ; but he 
was confident that they should not only get their full share of orders, 
but that their profits would be at least as favourable as the average 
prevailing in their range of manufactures. 


WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—The report of the 
directors for the half-year ended June 50 last states that the amount 
to credit of revenue is £43,832. 10s. 7d., against £36,999. 8s. 2d. for 
thecorresponding half-year of 1906. Expenses have heen £30,028. 10s. 9d., 
against 425.680. 17s. 11d. The result is a balance of £13,803. 19s. 10d., 
added to £1,621. 7s. 9d. interest on investments, and £626. 13s. 2d. 
brought forward, making £16,052. Qs. 9d. The directors propose to 

ww a dividend of 6s. per share on the first preference shares 
(£10,368. 18s.), £1 per share on account of dividend: accrued on the 
second preference shares since June 30, 1900, to June 30 (£4,669), 
carrying the balance of £1,014. 2s. 9d. to the current half-year. The 
traffic receipts for the six months show an increase of £4,489. 0з. 11d., 
compared with the corresponding period of 1906. The expenses of re- 
5 cables, including the cost of restoring communication between 

ominica and St. Lucia, referred to in the last report, amounted to 
£13,787. 58. 5d. The company’s cables continue in good working order. 


WESTERN UNION TELEGRAPH СО. (LTD.)— The report of the presi- 
dent of the company for the year ended June 30 states that the year’s 
rever ue was $32,856,406, an increase of $2,180,751; expenses $26,552,196, 
increase $2,927,124; net revenue $6,324,210, decrease $746,372; interest 
on bonds $1,420,061, increase $92,086; profit $4,904,149, decrease 
$838,458 ; appropriated for dividends $4,868,096, increase $7; surplus 
$36,052, decrease $838,466. The net growth of the plant was in poles 
and cables 2,687 miles, in wire 65,052 miles, in offices 437. The num- 
ber of messages increased 3,317,469. The increase in operatin and 
general expenses was due to the necessary outlay to care for the hre 
number of messages handled, to the increase of 10 per cent. in salaries 
of all operators, nnd to the continued high prices for all materials used 
in the maintenance of the lines. The automatic printing telegraph 
owned by the company has been extended and ie now applied to im 
business exchanged. between New York City and Buffalo, Boston, 
Pittsburg, Chicago, Philadelphia, Atlanta anc St. Louis, also to that 
between Chicago and St. Louis, between Philadelphia and Pittsburg 
and between Buffalo and Chicago. The cost of construction work was 
$2,872,950, which was $420,030 less than last year. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 
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NEW COMPANIES. 


BRADFORD ELECTRICAL ENGINEERING CO. (LTD.) (95,462.)—Reg. 
Oct. 30, capital £3,000 in £1 shares, to adopt an agreement with С. 7 
Casse and Н. Н. Casse (trading аз the Bradford Electrical Engineer- 
ing Co.) and to carry on the business of electricians, electrical_and 
mechanical engineers, producers of and dealers in electricity, &c. First 
directors, C. J. Casse (managing), H. H. Casse, А, W hitehead (chair- 
тап) and J. Garnett. | 


T. W. BROADBENT (LTD.) (95,420.)—Reg. Oct. 26, capital £5,000 in 

£5 shares (440 preference), to acquire business of an electrical engineer 
curried on by T. W. Broadbent at Huddersfield, and to carry on same 
and the business of electricians, mechanical engineers, suppliers of clec- 
tricity, &c. First directors, T. W. Broadbent, G. A. Broadbent and 
F. W. Davies. 
JOSEPH EVANS & SONS (WOLVERHAMPTON) (LTD.) (95,446) Reg. 
Oct. 29, capital £125,000 in £1 shares, to acquire business carried on 
из Joseph Evans & Sons, and to carry on the business of hydraulic, 
mechanical, electrical, and general engineers, iron founders, manufac- 
turers of pumps, pumping engines and mining apparatus, machinists, 
Ke, J. Evans and W. Evans are permanent governing directors, 


STATUTORY RETURNS. 
_ BRITISH ARC LAMPS (LTD.) (95,437.)—Resistered Oct. 29, capital 
£5,000 in £1 shares, to acquire a patent relating to electric lamps, to 
adopt an agreement with E. S. M. Perowne, and to carry on the 
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business of lamp manufacturers, electricians, manufacturers of and 
dealers in motors, rheostats, electric fans, fittings, ke. 


DIRECT WEST INDIA CABLE CO. (LTD. ) – In return to Oct. 3 capital 
is £120,000 in 24,000 shares of £5 each, of which 12,000 have been 
taken up. £2. 10s. per share has been culled up and £30,000 has heen 
received. Mortgages and charges £57,000. 

HALIFAX & BERMUDAS CABLE CO. (LTD.) In return to Oct. 5 capital 
їз £50,000 in £5 shares, ull of which have been takon up. £50,000 is 
considered as paid. Mortgages and charges, £28,900. 

TRAMWAY SUPPLIES (LTD.)—The capital in return to Sept. 10 is 
£10,000 in £1 shares, of which 3,807 have been taken up. £807 has 
been received and £3,000 is considered as paid. Mortgages and 
charges nil. 

WESTERN ELECTRIC CO. (AUSTRALIA) (LTD.)—Statutory report, 
dated Oct. 7, shows seven shares taken up out of а nominal capital 
of £2,000 in £1 shares. No calls have been made. No mortgages or 
charges registered. 

WESTINGHOUSS COOPER HEWITT CO. (LTD.) — Return to Oct. 12 gives 
capital as £10,000 in £1 shares, all of which have been taken up. 58. 
per share has been called up. Mortgages and charges, nil. 

WESTINGHOUSE METAL FILAMENT LAMP CO. (LTD.) Iu return to 
Oct. 12 capital 1s £10,000 in. £1 shares, all of which have been taken 
up. £10,000 is considered as paid. Mortgages and charges, nil. 


YALE ELECTRIC POWER CO. (LTD.)— Return to Oct. 11 gives capital 
as £20,000 in £25 shares, of which 668 have been taken up. £25 per 
share has been called up on 600 and £14,965 has been received. £1,700 
is considered as paid on 68 shares, Mortgages and charges nil. 


MORTGAGES AND CHARGES. 

KRAMOS LIMITED.— Issue on Oct. 2 of C500 6 per cent. debentures, 
part of series created Feb. 22, 1905, to secure £4,000, charged on the 
company's undertaking and property, present and future, includiug 
uncalled capital. No trustees. Previously issued of same series, £2,100. 

D. SANTONI & CO. (1906) (LTD.)— £4,950 6 per cent. debentures, 
created and dated Oct. 10, 1907, charged on company's undertaking 
and property, present and future, including unealled capital, have been 
registered. No trustees. 

SPAGNOLETTI, LIMITED.—Issue on Oct. 22 of £10,500 6 per cent. 
debentures, part of series created by resolutions of Aug. 12 and 
Oct. 22, 1907, to secure £12,500. Property charged: Freehold land, 
with buildings thereon, in Woodpger-road, Shepherd's Bush, W., known 
аз Goldhawk Works, and company's undertaking and property, includ- 
ing uncalled capital and leaseholds. Trustees, J. E. Spagnoletti and 
G. J. Lothian Nicholson. 
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CITY NOTES. 


— — 


MEMORANDA (Nov. 7). — Bank rate 7 per cent. (Nov. 7, 1907) 
Price of silver 277 27d. per oz. Consols 818—815 for money, 
816—812 for account; 24 per cent. annuities 799—804. Consols 
Pay Day, Dec. 2; Stocks and Shares Continuation Days, Nov. 12 
and 26; Ticket Days, Nov. 13 and 27; Pay Days, Nov. 14 and 28; 
Mining Share carry-over Day, Nov. 11. 


CASTNER-KELLNER ALKALI CO. (LTD.)—A final dividend of 8 per 
cent. (making 12 per cent. for the year ended Sept. 30) has been de- 
clared, compared with 7 per cent. for 1905-6. 

COMPANIES STRUCK OFF THE REGISTER. —The following were re- 
moved from the Register of Joint Stock Companies on Nov. 5: Her- 
culite & Electrical Mp. Co., Printing Telegraph & Construction Co. 
of the Agence Havas. 

The following will be struck off the Register unless cause is shown 
to the contrary within three months: Electric Exploitation Co., J. G. 
Statter & Co. (reg. Dec. 31, 1893), Orme's Electric Signalling Synd. 


LONDON PLATINO-BRAZILIAN TELEGRAPH CO. (LTD.)—Àu interim 
dividend of 15 per cent. has been declared on account of the year to 
Dec. 31 last. 

MARCONIS WIRELESS TELEGRAPH CO. (LTD.)—The “ Daily Mail ” 
for Nov. 1 published the following :—*'* Complaint is made by a share- 
holder in Marconi’s Wireless Telegraph Co. that no report hus been 
issued since the one presented as long ago as last March twelvemonth, 
which brought up the history of the company only to Sept. 30, 1905. 
He hears also that an issue of debentures is contemplated, and thinks 
the shareholders ought. to have information as soon as others, if this is 
во. The shareholder, however, will doubtless allow that the directors 
have been passing through busy and trying times recently, having 
achieved much. inall probability when the report does appenr, which 
certainly ought to be soon, it will show whether the debenture issue 
statement is true or not. It would scarcely be коой policy to olfer 
debentures before publishing the accounts brought well up to date.” 

NEWQUAY ELECTRIC LIGHT & POWER CO. (LTD.) -A dividend of 
4 per cent. has been declared. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 
granted a quotation to £75,000 4! per cent. irredeemable debenture 
stock of the Kent Electric Power Co. 

WEST APRICAN TELEGRAPH CO. (LTD.)— The directors have declared 
an interim dividend at the rate of 4 per cent. per annum for the half- 
yer to June 50, 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
eer eee Ak 
P 
Ка Week g и. AGGREGATE. 
| ended. 8 (a) No. x ГЕН | Inc. ог 
< weeks. Dec. (a) 
& £ 2 
Aberdeen Corporation . . Oct, x nu - 1 H Б = 1,422 
ean eas 009 O tata pace m » - 30 
Ango-Argentine не Nov. 4| 18,49 | + 1.251 44 | 732,700 |+ 70,040 
ые бор. » 2 . f 9 8 12,40 |+ 1,268 
n eel „ 1 jA 5| 25 9.266 — 193 
Baker gl. & Waterloo Ry... 2 2,705 + 768 18 42,705 |+ 16,090 
ines, r. nee . Oct. 25 167 | + 8| 43 7,130 |+ 111 
аан с. | 210 | + 5 42 11,104 |- 232 
ыл рыш їй. „ 30 669|- 31| 44 | 35377 |- 1,896 
Ertan Corporation .. Nov. 8| 1,84] + 172] 5 5,426 178 
Corporation.. „ 2 6,3 ai | 189,902 : 
à Mid. . Oot. 18 81|] e 4l | 33,880 : 
Blackburn Corporation „ 30 1.041 101 131 35,841 |+ 2,935 
20] Corporation oon эз»! 90 31 446 + 69 30 44,91 1 = 1,400 
land Fleetwood...’ Nov. 2| 376 + 33 5 2,279 |+ 87 
Aue beam. а x: " > Ж 
es „ al guo) 2863 31 | 71,980 |+ 4.300 
Bewnemouth Corporation... Oct. 20 1,362) - 7 |430 56.666 |-+ 907 
адот Carpe... Nov. 3| 4482] + 459| 31 | 147,092 | + 7,579 
Bhi Corpora on „ 3 763 + 13 31 | 30,96 |- 3.802 
dtum балын „ 1 4.867 f 97] 17 | 86133 — — 
Bæn Ayres & Belgrano... „ 4 4.362 89 44 169,123 5 
Burnley Corporation . „ 21,238 + 125 
0 , $| 6 6,276 |+ 195 
Ма бирим ee d B Т | эр uo 
ae, Sei. m 34,333 
Cakatta Tramways Go.... Nov. 2 |n48,148 | —n3,651 | 17 «805,072 |+ 116,588 
ото Bodrath «ee „ d ‚119 t 1| 44 $420 |4 
Corporation .......- Ч ; 35| 31 | 68,597 
(тШ... Oct. 25 69 ＋ 11 4 EM 
Central 2 
London Railway... Nov. 2 5,037 | - 864| 18 | 90,933 
ыц шипа bn m 3) 8760 | ~ 18 | 45,990 | 
.Bya.. Oct. 31 53| — 
Ciy & South London ly. Nov. 3 3,081 + И % 88000 |t 
City of 0 L) 9 55,000 t 
Birmingham ......| Oct. $5 | 3,857 |  .. 49 | 118,928 
Cashes C lin... „ 30 191 d 4 819 |- 
e 31 410 — 17 44 20,653 — 
rporation ...... Nov. 1 1,326 | + 45| 31 45,361 |- 
empor & Dist. Trams... Oct. 5 421 — 21 42 | 19,674 |- 
рта. opala Nov. 2 183|- 18| 31 7.687 — 
bal e way n | : n x i 10 18 2,048 |+ 
i "өөө, ee » Ё ; 05 18 127 3 
үт иш ween! Oct. 15 818 + 17 us as it ii 
reum n cn Re 27,977 |+ 
haer tion. оон.) NOV, 2 868 + 61 31 28 901 - 
k t Ы Oct. 30 eee PETI m „+ 
District .........| Oct, 986| - 13 4 
ба йш. Та.) о 38| 1017 f. 39| 43 42.797 f 
5 Nov. 217,819 + 979 22 | 393,358 |+ 
боюў - dürre aaa 2| 1 4 5,970 |- 
бан Жаы ii A К 
IN от eet od e.. Р ete ees eae 
ee ONG RIC | Noes В 
Gt Northern, Piccadilly c. * 9 ‚793 - 76 18 29,30€ - 
Оток Е Port Glagow Oc. 25 813 „ 52 4 | 28,998 
ils борошо | е 613| + 532 42 | 28,298 |- 
| Tramways M N see oo ove eve 
Ший к nuc | "9g po ar] ДШ ү 
Hong Kong канен ы Коу $7 а + 225 | 18 33,528 |+ 
M erem] о 2| LEE | 4 20% | si | SUP f 
ord District Counell .... „ 4% + 205| 31 | 76.307 |t 
n [T] 3 x; 
beh Corporation . Nov. 3 31 4,584 | 
ш of Thanet Со, .... ibm uM 13,399 |- 
Roni ” t5 1,862 — 
— sese Oct, 25 I] a, 43 
Tidderminstes m int „» 3 161 + 3| 1 79 5 
Mimmo Corporation . Nov. 2 n2 ea HE аыр? 
Kirkcaldy Corporation ...... " Vus | “фи SUME е 
оо | Oct s 1,350 t 461 | 44 | 52777 |+ 
мны. M . 167 | 44 | 56,109 
Leeds Corporation „ 25 198 | + 4 д r 
9 3| 42 7039 |- 
doester Corporation „ 31| 6314] + 100 30 | 199,620 
Lah upton "| „, 448 f. 10 s | mua E 
Lima Oben g „ 1 BIS) + 30 05 | 13405 |t 
Шела Overhead Rif. „ 1 90 — „ 31] 375 |+ 
' orporation ...... Oct. „538 ＋ 113 44 28,927 |+ 
London Count Council 26 10,648 | ~ 196 | 43 474,810 | 
lanka United ўз ку 31,700 | + 4,733 | 30 | 947.491 |+ 
чы! . . . „Nov. 1 5,817 4 4944 
Maidstone Corporation| " „ 18s € ' 5 T $20 T 
Manchester Corporation ^| ” 2 210], a 81 3,799 | 
Me Baina E Ж, : 209 H 1,499 31 | 466,745 |+ 
Metro e у : | 01' 18 33,967 
Meron Dist Railway Nov. » E + 1 | 42 8,969 н 
Tack un. ec, Trams. . Oct 25 4735 4 180! 18 | 131,807 |- 
FEB | 25 4,725 | + 1,129 43 | 199,260 |+ 
Nec Corporatio no, | 501+ 36 | 42 135,227 
kerle on. Tyne Corp. 07 2| ,19| + — 3 931 | 4,670 
Nous Mon.) . „ 2| 4056 | - 10 31 | 128186 | 
Odam, Айди Portion. м 1 |+ 3631 21,997 |+ 
т Hyde Nov. Т] 3%|+ 18 {1 | 13,862 |- 
Perth ion ct. 25 03 + 28 : 
(N.B prenne Nov. 13 25,864 |+ 
}Сотрогын 3| 1,912 | + 
Perth W. A) H on Oct. 30 1 f 186 32 62,9888 |+ 
Мейо e.. Nov, 1] 1 Moi 1% 1 cis |+ 
ЙН r .. Oet 25 44 | 61,517 |- 
Pe Oop eee oS 1,709 | + "179 31 | 63.867 
hem Corporation.) ^" 30 Тв | + 79.793 |а 
Bahena Poration .... „ % sj % % x |+ 
у Corporation k 31 > iss EN uU 
Rod Comerica 7 н , 4% f o2] | doen ie 
Weng M 4,605 | 4 227 , » ? 
| ct. 93 31 147,421 |+ Я 
bineapore Thug en No 3! deli. see 2,539 |- 67 
ene ii 3 $8802 471. 32 | 378,983 j+ 8.302 
Ii азу 80а оа are with iis oer алеем 
+ * Partl correspondi qua э-н: 
y electrical. 4 Minus 3 ine Mince ү & Plus 2 daye. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS 


Cent. Ваз. .. 


| ^. In calculating they [ 
jor redemption, 


о 


ield, allowance has been 


{ Ex Dividend. 


made fur accrued inte 


m 
Week Inc. 
Line. wes g or Dea. AGGREGATE. 
a No. of 
| E XI Amount. | e (a) 
£ | £ 5 h 
Bouthamptoen . . . . . Oct. 30 | 1,017 | + 170 z " 
Southend Oorporation ....| „ 30 304|+ 3131 wil - 
South Metropolitan 25 819 86 
Bouth Metropolitan s.s] n S3 aus | at | їп; т ‘eat 
Bouth Btaffs... .. . . . . 2 ++ DOR 
Btalyb’dge,Hyde,&c.,JtBd.| — x EO | 3,261 + 3,50 
Steel port Dorporation . E A NE. 
Sunderland Corporation às Б HE ME 
in and District „ 1 "|t 20 44 ! 90,607 + 3224 
ansea Tramm. . ЕР + 40 | 42 39,175 + 3,910 
Swindon Corporation ác „ 2 188 | - 7|! | х 
Teaatoh „ 90 159 | + 2 * et - 
ТЕТО | Mj? — bel 
8 ot. » 30 182 4- 1042 10,802 781 
Victoria, Elec. Supply Co, oi Sept. 29 FC 
Wallasey District on ell. No : elia нн н SEC E Hr 
w Ди d uncll..| Nov. 2 765 | + 58 | 31 27,186 + 795 
жарат оа" » 2 $59 | + 64 | 4i 22,843 + 6 
West Ham Co ton. . Oct. 31 2,162] + 87| 31 | 73,050 1,211 
Westonmuper Mare ^| „ Ж] alt 5| ag | apes + p. 
—ͤ— 2 нее " - 19,58 
. Corpn „ 30 832 + 16] 15 | 13:055 diu 
Woe КИКРИКЛЕ | “as 2 о - 8 43 | 12,277 198 
„„ оов ооа ооо оез ооо ооа ео 90 - 42 4 414 - 
Yorkshire W.R Trams е Nov. 3| 13722 + 218 | 44 51,409 n 
Yorkshire Woollen District. Oct. 25 881 — 7742 39,942 РЬ 800 
2 (ау ree comparisons are with the corresponding period last year. Partly 
COLONIAL AND FOREIGN INVESTMENTS. 
Last Price КАТЕ D 
IVI. BUSINESS 
гп. МАМЕ. wed. | YIELD | penn | WEEE 10 
Nov. 6. ED. Dux. NOV. 6. 
ELECTRIC RAILWAYS, | High-| Low: 
TRAMWAYS. &s. E s. d. est. est. 
Ax Anglo: Srgentine 6% Cum. 1st Pref. 512—984); | 4 19 0 | Ap, Oct 6 532 
ЕЕ 10% Non-cum. 2nd Pref....... 71—7 6 9 0 Ja, Jul] 7 Тув 
б Permanent 67 Deb. Stock... 131 —134 | 4 9 9 Ju, Dee — 
УД Ae Elec. Trams. 57, Deb. ios ' 
Г! 0 — „ „„ вое ton ова — 105 ee oe 
2/0 sts Electric Trams. Invest. " о 
4% ber 6 por Gest Gin. Bet | ас |11 8 , a] Т 
a Do. 4} per Cent. Db, Prov. Сегіз. 96 —100, 410 0 Ja. Jul ipe 
io e El. Ry. Df. Ord. | 128 —133 | 417 6|Mr,Spt| 2; - 
. рг Stock . . . 112 —118| 4 6 0 | Му, Ny (134 |. -- 
D Ж ро % Cum. Perp. Pref. Stock.. 101 —105 | 4 15 0| Ju, Jul | = oe 
nt E t per conte Mort. Debs. 98 —101 4 9 9| Ap,Oct! » a. 
900 : о. 1 үе Debs. ...... 102 —104 |4 6 6|Ja, Jul. - 
30 enn ука: : elgrano Ord. ...... 47.414 |8 4 0 Ap, Oel 41: 4% 
2 D . 6 ver Cent. A" Cum. Pref. ij- 514 0 Ap, Oct 4i e 
bY Do: b Cent. Debs, шынынын 4 —5. 5 14 0 April wv es | ee 
6% | Do. Брег Gent. Debs, emi) 102 —108 4 16 3 | Ja, Jul 1035 02 
/9 • . . . > tt 
5% m Ayres Elec. Trams. (1901) h : 
в еее оор 099090 40000969 999 рое 200 ото роо ооо —9 vo 
54% кеке AT 5 National 53 e 
er Cent. Pref. 6 .. 99 —103 oe T 
6% o. 6 per Cent. 1st Deb. Bonds.. 98 —103 Н 17 6 оя 77 77 
0 Сасна Tramways (1 to 137,610)... 68—74 5 11 6 | Мг, Spt 7h 614 
15 . б рег Cent. Cum. Pref. ...... 5 —54 4 11 0 | Ја, Jul Aj ++ 
27 | s 1 5 (red.) .. 100 — 1014 6 6 Ja, Jul; E 
5% Colombo Tr. & Lig. 57 let Mt. Db. "n » 2 5 24 prs 
5% Havana Elec. В . Con. Mt. A $e н | 5 
$1,000 50 year Coup. Вів. ..... ... 85 —9) | Fb, Aug] «+ | = 
5% какое Bice: prise.’ per Cent. | i uis oe 
vA" Deb. Stock . .... 89 —98 J ** — 
6% | Do. 6 per Cent. B^ Ditto 74 —78 Бо Jn, ju oe oe 
1/0 | Lisbon Elec. Trams. Ord iIi} 40 ЕК 
6% | Do. брег Cent. Cum. Pref. эр 1 —1 олке руе 
5% Ро. 6 per Cent. Reg. Mort. Deb 62-97 6 2 6|Js,Jul| > se 
5% Madras Elec. Trams. 5% Deb. Stk. 96 —:9 5 1 0 Ja, Jul . ee 
aix | Monttea! В. Pty eect. | 10 108 
| ey | Perth Е. Trams, lst Mt. Db. Btock| 100 —104 | VV 
: 416 0 Ja, Jul 
vx Вар „ | | weg 106 
о. ck .. 107 —111 7 4 0 А К 
6X | Do. 5 per Cent. 1st Mt. $500 Db, 937—157 5 5 0 Ju, Dec] 9 | | 
| 
ELECTRICITY SUPPLY. | 
8/0 Adelaide Elec. S'ply Со. 6 Cu. Pr. 44-5 6 0 Oo Mr, Spt. 
% Bombay E. S. A T. 6% Cm. f£8pd.| 74-8 6 0 0 og aaa dl cus 
44% Do. 4} per Cent. Deb, Stk.(red.) 94—93 413 9 Ja, Jul| .. 
5/3 | Calcutta Elec. Supply Ord. (1 to | 
9 572 2 Ut 6 7 6 1 6 Ap Oct| .. Bs 
2/3 Do. (80,001 to 100,000) ees | bi-: +s „ Uk. ses 
.. | Elec. Gent ri ren с of Aust. 6 { 16 1 
per Cent, Cum, Pref, . . . . . ee 21-91 “ә b, Aug 5» 
5% | Do. Б per Cent. Deb Stock. ..... $i 5 11 6 Ja, Jul| ej = 
5% E Supply Co. of oe 6 per 1 
ent, 1st Mort. Deb. St.. .. 4 —96 5 4 0 J, Ju .. es 
. 6% maan Кр Sup. & Trac. Co. Deb. Ж | 
t. Rd. Prov. Сегїз.............--.| 101 Я 5 Ja, J 
0%: Kalgoorlie Elec. Power & Lig. 6 * 
А per Cent, Cum, Pref, . . . . Bw! 8 9 6 Ap, Oct 
5 Madras E a КО Б per Cent. 
Const n. Deb. St.. . . . 92 —95 5 b 0 Ap, Ос! z 
ов River Plate Electricity Co. Ord. .. ty ga 3 7 6 Арк; . P 
12; Шо. 6 per Сеш. uon-Cum. Pref... 1—1 6 0 0 May .. j 
А 5% Do. 6 per Cent. Deb. Stock ......... 95 —98 5 2 0 Ja, Jul . os 
5 3/0 | Rosario Elec. Co. 6% Pref. (1-20,000) 65—50 5 11 6 Ар, Oet “ 
— 27 Shawinigan Water & Power 5 per 
> 99 —101 419 0 Ja Jul 


rest but not 
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ELECTRICAL COMPANIES’ SHARE LIST. 


į |Last 
Price 


Drvi- 
NAME. 
@ DFND Wed., YIELD- DIVIDEND | ! BUSINESS Last 
т - Nov. 6. RD. | WIIX TO | | 2 DIVI- 
ge ELECTRICITY £UPPLY. Nov. ё. |ркнр NAME. Price KATE V |m... BUSINE 
101 46 . per Ce Poole Elec, Sup. Ord... 91— 10 28 d. pee Low- = g ** DIVIDEND E 
. ent. C - 3 3 st. D. EK ' 
TOGO: he ерт сер, Gon Aeon Pre ze. ol ср cl aor EGTRIC MANUFACTURING, & Nov. € 
A 200 Do. 555 per Cent. Deb. Second Pref. . 94-108 1 515 6 Feb Aug 9 zs 107 мо Electricity Meter Ord C. Ead High- Lo 
йлн TEN 0. AD. „ ' July E % „ VVV атр s | LE 
Pise Sw ааа Е кутыш ЮДЫ в 
St. 4% nt. Рге!................. = 0 | March, — + 5 8/0 te elsby С D-15316 9 з} 
H 1% | сае Bop. Co4i Quac Db Stock ch | $50 Mar, Bec d St. 43 | Do. : т Cent. y Cables Ord. a 3-0). Feb У 
ве ix Po. 48 „ . SUp. So. 34 | 513 9 те Dee. 85 ы; BUE er Cent at са Пер, (red.) 101 B: PE М Jan "July 
: Do. 4 per Cent. Deb. Stock tR- 6 18 eb Aug .. t. 43 ritich Westingh n 44У let M Db. 85 — 0 Jan, Jul 
TR ems бен dere. MEE. o | ebang | 3$ | ii ЫЕ: Cent Mort, Beb took. BEZE 6 1 0| Ns Rep 7 
St. 44% * 5 dl oc ше Fie Supply ore Ё "rip 18 0 | Jan, July 80 es | 3| 574 ро. 3 Engineering ... „ | ar 6 8 0 rh т кы là 1 
10. Я b. Stock (red. TEM = ; | 6 0 Ma d h ee St. 445 t. Pref. non-C ECHOS E e uy 8 ju л 
зо 60 | Do. оазе dus Lighting Or On| ср $ АНЕЛ „ ЕЕ De. e Bk arem 5d иа. Bei i 
. 6% | Po. b per C f 104-11 eb, Aug | f vi Callender's С eb. Stock ...... 67 is 4 6 | Маг Se к, 
Bt. 4; Do. 4 per Сеш Deb. Stock (red.)...... 198 6 4 6 | Jan, Jul ^ d NAE able Con. Ord. .. Ж v) |6 9 6 Jen, Jah, 
6 А 4 рет Cent. 9nd De loea eee —]9 ; 4 0 0 , y 1) 108 | St. kd 5 er Cent. Cu "eset oo: 94-1 an, July | pa | t 
5 у боото Dirham Bea Sia n a Zan, ушу [ei | 97% | st OM | Camin 4] per Cent. iet 15 Debs. (red.) са 9 4 7 0 Jan, July ERN 
RRE Pro o on |5 0 0 | April, Cet {| ori | st] 4 Do. 4} per Cent. let Mor ) 5]-10% 4 в 6 Nov May ой 
E ШОР Шан yq БЕК ама ЕН 1 1 
t. 497 um, Prob. 2 Soil ws ip) Tele —102 4 dn 
Bt. di . 55. 442 Deb, Btock (all paid) (red... 10—101 511 6 Кн PRENNE Si | eee A Ce (Nox Oe ducis. УИ 
р 25 | Do кке Electricity f N Certs, 95 -98 4 18 ae Jan, July | -- M n 970 Do. 5 per Cent. tet е 86,000) ...... | ОЁ * | 0 | April Oct | 
St. 432 per Cent. vum. Pret ro Ord. чч Б 5 0 May Mer " m. b om ON Kerr & Co. Ord. Debs ке. 06 — 0Y 5 1 М jm July 
5 4/0 Hove ир eb. Stock ard. кн Күк Ж te RI % LEO 4% per Cent. Deb. Pref.. "Ж уе Pare Bn Е 
Р 5 Kensington & Knightabridge © mee 6-7 6 7 6 Feb, Aug Жыт : 47 tEdison Bwan nt. Deb, Book 101 = n Mos eem 4 
8 S% | Do. б рег Cont. lat Pref, red.) a 1 0 Pb -itls 4| Do. (£5 paid) . ) (£8 pd.) ih 1 
d 44 Kensingtn. Ay a бон (теё '"! 95 —98 ; 2 , Jan, Jul | .. | . n 5% 39 5 Б per eo More Stock (rd.) — —85 iu 4 Feb! Ang "E 
o. (Joint Stati otting Hill .. „ edd ae dmundso tock........ ae June, Dec 
8 2/42 | Lond ation) 4% Deb. Stock fred. — 5 8/0 n's Elec. Corp. Ord. „| £1—90 5 11 0 | Mar! e 
5 8,7 Do on Biectric Supp! Or d.. ) £8 = 102 8 18 0 A П St. 4 ет Cent. Cum. Pre еве mcos ovo 1 ar, Se t s 
NE tabo рү. e ] pril, Oct | .. ix | Do. 4 f.. .. | Jan, July ! 
"b % 3р9. 4 per Cent. ist Hort. ber. эө ic 6 à 0 Маг, Sept "ps 5 Е. deol oa dor De Deb. (тей. % ZH 6 11 6 Мау, No | 
etropolitan El ө -98 | ept| 4 5 о. TrerC z 2 an, July | .. 
5 23 | Do 1 n Electric Sup. Ord. 1 6 04 pt .. I St. 4? rer Cent. Cum. Pref. è y| e 
Е e rc 51— an, July ae j A ' rA SI... M oe Jan, Jul 
81 ү ро, Н, зы Cent. Deb. ee 1st Mort. ich, i 10 б рк duis BS) el E | ^ Genera Thiele M sy Can PARIT 17 BA 13259 July е | 2: 
100 47 Midi d El« ent. Mrt. Deb. 8tock(red. —107 | 4 4 0 | Jun ej * Ub per Cent. 1st Mort. ге 8—84 51 | e es 
о £8 -91 une, рес | .. /0 ное IT ort. Debs......... | 7 9 June, Dec 
10 57% NIE сс. Corp .for P. D. lat Mort. 55 3 17 0 Jan, J ] ө, Ь 2/8 y elegraph Works Ord. б 8) — Ov 4 7 0 M , к, 
100 4570 5 Dist. . Elec. Light in 95 -f8Y 419 J uly ee E | Ft. 4 Do. 41 per Cent. en. 104 -114 6 10 | ar, Sept 
6/9 . 4h per Cent. De [4 Ord... 8j—? 4 une, Dec oe vs ix Lo. 4i er C ! Б = 6 Feb, Aug 
5 67 Newcastle Bee. Boog: On oes ym ito 4 10 1 | Jan. july epe je. 47 Todi Ent ber, сш р Brock 105 ИШ 2 ж-м 
100 47 3 r Cent, non Cum. Р! ef. ses = 518 6 4 oe he 1 | рег Cent. Debs. в. nass | „Sept 
1 37 Ris 4 per Cent, Mort. Deb. LA СЙ 415 8 Feb: Aug “а s. J 925 Richardecns, West rts. . 96 ay : А 9 Feb, Au ~ 
100 44У on hern Counties Elec. Bup. 1907. -101 4 10 0 Jan, ' Juls и" st "t pe: 6 per Cent. Ret „Lid. Ord. A-H | 617 о April. Oct 
20 700 | Netting ЕС УТД Od. кы = ы py a Vio ee | ee Conduit Pern Del Bod 5 20-05-0425 е May, Nov 
85 2,6 Oxford at Bee Ога... " =a 411 0 Jan! Jule ej o 5 | opie x nduita Ord. . stock . OL —87 | 419 6 Мау, or íi 
t. 47 | Do. ric Ord. ...\..... a = | 6 5 O0 M a „ 121% r Cent. Cum. Pref. . si 1 . 9 
5 50 | 815 Ы per Cent. Deb. Stock . 54-6 5 17 О|М агев.. 4. |1160 Ai Telegnapb Construction & of ien ea: 5 me oe ~ 
ae „ Do. Тра сиво. е |4 3 6 Јав, July | ..| .. l| 31 1$ | Vickers Bone & Marin PR m NIAE Mar, July зб 
t. 847 ent. Pref, .............. -8 16 5 9 Feb. Est kee J o ns & Maxim, Lt 941—102) 3 1 › 2 
s 45 «ро, BÀ rer Cent. Deb. Stock (red. 5x un | 4 17 6 | Feb! aus ee — Bt. 57 D ud 85 non- ‘Sum. da teat 15 —13 : 6 Y 6 Јар, July | 
‚| 9% Do. 4 ric Sup. Ord... | Jan, Jul A ze | | 4% Do. non-Cum. Pref 3,—1,. 4 11 6 8 
5 8/0 per Cent. Deb. Stock à-H „ o A e| oe 0100 ; 4 per Cent. Ist M erred | 107 —110 І — 14 * 
PES QUE Кш тпл ТЫРЫ БӨЗ жерий 
. 0/6 | South Metrop'n Elec. Lt. & Power Ord, -1 ia 2 i — " 
St. 4% ро: т рег cent. Cum. Pref... снег Ore 17} 8 6 9 April. 21 29% Н 0 Willans & Robinson Ne kin pre 8-9 7 1 0 Jun July | 
5 9/6 U В Btk. Bed... 14—12 518 О|Р .. | .. || 100: per Cent. Cum. Pr И —]1 n, July 
5 2/6 Ln Jectric Bupply Ord. T $9 —1023 4 8 0 ari, FE ee | | 45 Ро. 4 рег Cent. lst n Pref, eb $9 age eve | cS 8 0 0 pus Oct | : 
St. 44 Do. diac Cen Cum. Pref, ......... i 1115 8 | April, Oct р ТРЕ 1 70 % 5 0 0 Mor No, ЫН 
: 2 Nee Elec Buy О! Deb. ..... 0? —95 | 14 0 April; Oct. 7 | 10 ГЕР: ELEGRAPHS. | › — 
| о, sè per Cent. Сиш. ы * 000005050 949 . 9 i 6 pru, Xd = рр 160 6Y n elegraph ... | l 
ELECTR Pref. —*2*ͤ -* 4-n | 4 H : Mar, Bept tà 2 i St. 15/0 йге Ку. Cent. Debs. (red). ev oss 8 —3) z June, Dec | 
st. 4% | Bak IG RAILWAYS, TRAMWAYS,&c an, July | .. 2 84. 1% ро TTT ——. 55 June, Dee 
2 i ды ПН si 
е -— 6 | д а 9909092»000000992 99» — | U , 
DIEI i сыс ОРЫ Е Gi шсшсысш БШ 120 nd 
t. 4 / o eb. Stock (red.). 167 57 Sésa ne A referen 6 ED | „Ap, Jy, 
F e e 
| Do. C ys arriage Ord. = 418 0 Jan. J .. és 50 44 per Cent. Cum. Pref |... 23—34 518 1 
St. 4 фо ee Pref. (folly paid)... 14—145 6 8 0 Feb uly | - X Do. 4j per С „„ 0 | April, Oct 
. Sale m 20 40 Di ent. Deb....... | 9 5 5 6 | April Oct 
16). | Eritish Beetle T if ß irect United States Cable . . . . 190-1032 4 Puy 
10) ö F 100 — 102 3 E — + I E Direct West] able .. 00%-108%; 4 7 8 an, July 
СЕ cS A a E Ip ЕШ inte 
t. 43% it ent. Perpetual - 19 0 ' 1 vs i o. 3% per Cent. Pref. Stock 191 — , : 
St. ay Fira ну Cent. 2nd Deb, Boia иа (4 -17 | 5 2 : feb. Aug 51 112 p 270 t Do. Genk bet Dk diabetes . 804 a?i i 18 0 57570 194 |! 
St. 4 Do. 4 ndon Ordinary Btock............ 74 —73 56 15 8 ril, Oct | 95 | 944 | St. 4 Eastern xtension . БЕ (тей) $9 —10] 8 о | Ја,Ар,Ју,О 82 
St. Do. Die Cent. Pref. Stock . . 61 —57 5 50 KP’ Nov| .. | 100 47 Do. 4 per Cent. Deb. 8 i 11 2-1 | 6 19: 0 | May, Ко ы 
MAE D D s —— BB BT 141% 0 Feb; Aug B7 [56 | so 4% Eastern & 8. African 4% ore сне e phu Wi 
100 4X | Do. 4 perCent. Debs. td Fer Bi „ J „ Debs Debio 94 —100 4 0 0 Teb Aus vil 
5 2/6 1Cit Е .Zuston&Hmpstd Per. Db 8 1 — 104 817 0 eb nc 49 * ; Ц А N. (cf Copenba en в. (red.) "T | 1004. -102 0 "e Aug ч 
100 4% | р] потка Trams. 57 Сш. Bc "iu 5 2 0 Jan, July 123 01 10 130 e . 5 18 0 May, Nor |. 
is 57 city & r Cent. 1st Mort. Deb -44 |5 2 6 ап, July | ..| = {6 'tinao-huropean (red.) Ж —]101 o | Jan, 
St. 5 у & Boutb Lond ө... 96 —99 April, O 100 91 | Маска a 1:4 9 о June, Dee. з 
8% % Bo. оре сеи, Pen Puer Q0 72 316 — 17 5 0 0 I V „ ‘Now | 53 
St. 57 | Do. Mer — — ) ..,16 —119|4 4$ 0 Feb, Aug | 448 | 484 | 100 .. | Marconi s Wireless Teleg ————.—. EO —€0 | 618 0 Jap, July 
St. iX |t Do. 5 %%% А "e 113 —116 | 460 125 Aug M e 10 47 3 Tele DID 1—1 613 0 Ја,Ар,2у,0 . 
10 6/0 Dublin er Cent, "Perpetual ‘Debs. о: 113 —116 | 4 6 0 ‘eb, Aug | n» s 9 70 etzt Af, ican Telegra h 8 uar. a ) 93 —100 oe рги.... {> 
10 % Го. 6 nited Trams. (196) Ltd, M 100 —108 3 17 6 Feb, Aug : as 4 j| 1/8 West Coart of Autres bares .. 10 —104 4 0 0 June, Dec, 
100/14' Gt. Nort 1 Pref.... E —14 45 9 May, Nov, .. ‚. И 10 4% ao 4 per Cent. VV 1 =l} 2 0 e Dee. 
„ . Ord. % uat? Feb: Aug :: | 10 8% | Do. Oper Cent. Jat. — meen A E 0 Jen, Ji 7, 
` . ompton Ord. se > — — 10 ent, lat Prei. Ys 77 
St. 445 H 4 per Cent. Deb. Stock .. 6 —7 51 Feb, Aug | ] Ir spe Do. 6 per C “КГ _14 ++ May, Nov 
10 04 | Imperial dram; Elec. Trams. Co. ij bb. Б 16—80 5 0 0 Feb, Aug ан E: 10 5% "ро. 5 per Cent a Pret diede] ii | 714 0 | May, Nor ч 
10 64 t Do. ramways Ord........... 97 —100 41) 0 Jan, July 77 n 8 № Western ‘elegrap h €— re 9y —102 oe May, Nov 22 
Bt. 43% 1 Do. : er Cent. rel. „ Бри: 11-19 71) 0 April, Oct! .. t| 4% Do. dyer raphe Deb. es 126-18 1418 0 Jan, July | 
6 13 1. be Thanet. Cent Debs veces! MOFI 15 9 0 Маг, Bept | `. SE eb. Stock red.). 99 —102 3 18 6 Mrdn,0,D 13 
Hal ees T Cent. Dob. B per Gent A 5 TELEPHONES. 318 6 | June, Dec 2} 
10 Lanes. Ui d. Frama 5t Prior Lien D «ti 5 12 e 4% | Amer. Telephn. & Telegb. C | 
10 Ы Pe. Spes Cet. Bailway Ord. b. Bt. и 07 БВ 9 dro July "|| st sx 21,000 4 per Cent. Bond ситан. 
t. 4 . en VT —1 an, ul YS ee | - ortug'se T. L "——— — 89 — 
10| 50 London hi с прие a ч 6 50 Feb, Aug e 3E | j 0/93 nip hone Sis puce ini: btk. 19 а 17 H 18 0 M 7 4 
St. 4x | Do. ited Trams. ö Cum. Pref. . £6 - 57 412 Feb, Aug | .. | .. 1 0/6 |t D e Video Telephone Ord. .. ocene 63—74 5 1 аг, Sept . 
"e е енмен “| AD 415 зое sel 6g | National Со Pref. Вик СОЈ oia (вав 0 No ы: © 
t. Do. ^ r tock ТА — 86 4 13 an, July E ee St. 65 D ref, Ster .. —1 Б Y uoces m 
1 : M t per Cent. Perp. Pref... ee өз» vos ose oce 9 —4 0 Jan, July 88 ee 10 e о. Def. Stock... ee Фо» cesses’ 106 —107 M 0 0 Ма ау, Nov 
pà %. Bor B per Orn Cum Bye. do BLE | I але т V ШП losa aoth IEEE vl 
х Jo. sr mum MP z n: t| fi 62/6 Po. ent. Cum. 2nd Pref. .. 104—134 | 4 1 
5 | New Ge er Cent. Deb. Stock с \; -} | 5 7 April. А : ee St 34 p . 6 per Cent. non-Cum. 8rd Pref... 10 —12 6 0 Feb, Aug | lz 
} vj? (P n; Esc, 6 per Cent. Cum. Pref. 93 — 94 0 | Feb, Au » ee У А о. Deb. Stock 8rd Pref. . 54 5 0 0 Feb, Aug 
1 u, e иа Electric ' actio ord. Pref! 3-13 | 418 9 Jun, July E EU ы eh e 4 ре 1 Cent. Bp oa „ 15 и 413 0 Feb, Auf | 
St. 432 | Do. have Cent. Cum. Pret. emm Y — Е ) 1 2 May 9 | Де | е | 1 e 7 { саа е с veel 100 —102 | 3 12 0 June, Dec 
‚4 003, B. Met. Elec. Sot Deb. Stock 25 И i-l 6 13 9 | April Oct | .. | = | St. ix Do 6 per Cent. Cum. Pret. p 1—1} : 18 0 Jan, July 1004 
100 4% | Do. 4 per Cent. D 1 Gia Net 95 i^ 411 9 Mac Ne a 8t. 4o Panini arie ie rode re 81 % La. А 16 D AOL 
| 5% | Sunderland Dist. ses Stock | 5—24 5 70 F ay, Nor : Hu ТЕРОН Co. of Egypt аЬ. sth 91 —94 | rae 0. др! Oct à 
| 6% | Underground El ec.Trme57 lat Mt. Db. E0 —84 415 8 eb, Aug К) 2/6 Do. iver Plate... red.) bs —101 | 0 | Jan, July 
b : | pios ire (W C | 40 EY | 513 6 255, July mi | | 5 per Cent. Cum. Pref. . uu c deb. 6 10 0 | 115 у 100 
T . 6 ms. О —45 Ju e | зө et oe uly . » 
ja Esel Wd ls „%% ае воа о шл 
ML [В] = 50 e eu е ш de 20 Globe Teles Investment 6% Cam: Е | 
8 ams dup) ee сенери ата А 6 
ee oe à 10, 6Х Sud per Cent. Pref. eae e = 5 13 8 fare July 
marine Cables Trast (Cert. rue EEUU 4, Ap. 47,0 9% 
(Cort.)... al à 416 0 Ја, Ap, . 0 ol 12} 
—127 1414 8 April, Ос ^ 


the yielde, allowan 
ce has been mad 
e for accrued interest 
but not for 
redemption, {| Ex dividend. 1 The London Stock E 
кыз Commi 
Кее bave declined to 
quote thee 


—— 


IHE ELECTRICIAN: 


THE OLDEST WEEELY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE 


LLL 


— — - — 


CONTENTS OF THE CURRENT NUMBER. 


NOTES ........... T . 157. REviEws—eontinued. 
Arrangements for the Week. . 159 , wicklungsmoglichkeiten 
The Dielectric Strength of | des [nduktionsmotors fiir 
Insulating Materials and Einphasen- Wechselstrom 
the Grading of Cables. Ву! [Koch]; Elektrometal- 
Alex, Russell, M. A. 160 lurgie des Eisens [Neu- 
The. Variation of Manganin · mann]; The Chemistry 
Resistances with, Atmos- of the Materials of Engi- 
derie Humidity. Ву neering [Sexton]. ` 


ward B. Roa 162 | Experimental Street Lighting 
Photo-transmission. Illus... 165 in Cannon-street (London) 
The Knockroe Transatlantic | by “Gilbert” Magazine 
Radio-telegraph Station. Flame Arc Lamps. Illus.. 174 
Mustrated .............. 165 | Lowering Gear for Suspended 


Uorrugations on the Upper 
Surface of Rail Heads. 
Illustrated .....,........ 167 
A Standard Magnetic Field. 

ВУ R. Gans. Illustrated.. 168 
‘ntomatice Regulator for 
Obtaining Constant Cur- 


Are Lamps. ‘Illustrated .. 175 
CORRESPONDESUE: ......:... 175 
Theory of Electric Oscilla- 

tors (W. M. Madden, 

J. A. Fleming). 

Sehsitiveness of Photometers 

| a (Kenelm Edgeumbe). 

rents of Varying Potential Steam Turbines :. Gas En- 
ее Ву 0. Sackur. gines (E. J. Fox’. 

i lustrated п.е 170 | Radio - telegraphic Conven- ` 

не FaxaDay SocteTy...... 170 tion 17 


| E i ” [Steele]; | _ Lauriol. Illustrated. ... . . 178 
К, P no of Alumi- Location of Broken Insulators — | 
owder on Silica and other Transmission : 


| Line Troubles. By L. C. 
Nicholson. Illustrated .. 179 

! The Automobile Show ut 
Olympia. Illustrated .... 180 


Ind! . һ 

"xe [Perkinand Pratt} ‚ LEGAL INTELLIGENCE... . 191 

arallel on a Series Municipal, Foreign & General 

ii (Wien Resis- Note — . . 182 
(емхр G eed El xc Trade Notes and Notices. 185 
Tatty UNDERTAKINGS... 179 Companies’ Meetings and 
Ts e 17³ | Reporte . 187 

uel, Water and Gas New Companies, &é......... 190 


Analvsis for Steam Users Ci DU 
E | Users ity Notes . 5. 190 


NOTES. | 
The Electrobs. 


"i 2 1 7 omnibus has shown its inability 
£4 profit, the nas em : supplying a, passenger service 
^ de Landon ы» е k B. E. Beecucrorr, chairman 
we on Сы. | us ошрапу, at the annual general 
чп s 7 e comes ах a refreshing surprise. 
Ше fortunate di ous, the electrobus is apparently 
а we W uf being able to work at a profit, 
lolli ape insufficient е the details given by the Chair- 
is wel] та ^ : enable us to see how this is dune. 
um Mm. me chief items of cost in such a 
m ШОЛ i „ of the battery and tyres, and 
№, BEECH pog. пе omnibus itself. As pointed out by 
lat the journey an omnibus has the great advantaye 

eys it makes are perfectly definite, unlike those 


Mum. 
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' of the electric cabs of the past, and, therefore, the capacity 


of the battery required can beaccuratelyjudged. Thebatteries 
at present in use by the Electrobus Company are supplied 
by the Tudor Company and by the Gould Storage Battery 
Co., are of 500 ampere-hours capacity, and are capable of 


| running very easily the 36 miles necessary for four com- 


plete journeys of the service between Victoria and Liver- 
pool-street per charge. The life is said to be very good, 
but we do not quite understand how the depreciation 
can be stated to be practically infinitesimal. Apparently 
provision has been niade for batteries at the rate of 
9d. per car-mile, but such a statement is somewhat in- 
definite. The cost of tyre maintenance is pretty well 
known, and it will be at once conceded that the deprecia- 
tion of an'electrobus would:cértainly be much less than that 
of a petrol omnibus. The conclusion reached is that the 
electrobus can be run at a cost of 91d. per mile, including 
everything. We cannot criticise this figure, as we do not 
know precisely how it is made up, but as Sir DOUGLAS 
Fox vouches for its accuracy we must conclude that it is 
on a reasonable basis, though we trust that it has not been 
arrived at too early in the working of the company. Over 
а short period the receipts have risen as high as 154. per 
car-mile, and even if only 4d. per car-mile can be made as 
a profit, and if an omnibus ean realise 80 miles per day 
for 300 days per annum, as stated by Sir DOUGLAS Fox, 
the position is certainly. very much better than was ever 
anticipated by the critics of the company. 


| . — 
Rail Corrugations. | mE 

THE interest taken in rail corrugation shows no sign of 
abatement, as will be evident from the references to the 
subject continually appearing in our columns. This interest 
is hy no means confined to this country, for the trouble is 
being investipated to almost the same extent in America 
and on the Continent. It will have been noticed that 
Mr. PaNTON recently replied in our columns to the points 
raised bv Mr. TELL. in his Paper read before the Municipal 
Tramways Association, and maintained his belief in faulty 
truck construction as the cause of the trouble. Other 
theories are constantly being suggested. In our present 
vive an abstract of a report on this subject, pre- 
| of the German Tram- 
efinite 


issue we 
sented at the Mannheim Conference 
| Railways Association, in which the d finit 
conclusion arrived at is that the material of the rails 1s 

| bevond the elastic limit by the action of the hard 
wheels when brakes are applied. This is to 
nt with the conclusions arrived at 


wavs aud Light 


straine 
tyres af the 
some extent in agreeme 
by Mr. Wohn] BEAUMONT. 


THERE is, of course, no doubt that much greater strains 
than formerly are produced in the rails by the heavier cars, 
greater acceleration, and, what is probably more important, 
more rapid braking, which are now customary. With 
heavy cars running at high speeds, the sudden application 
of brakes must cause enormous stresses in the rails, but this 


in itself is scarcely sufficient evidence as to the origin of 


corrugations, for they are known to appear on the up-grade 
of hills, in which case, probably, they may he due to inter- 
mittent slipping of the wheels. There is, however, little 
doubt that braking is responsible for a large number of 
cases of corrugation. 
TER 

OTHER causes suggested in the report scarcely seem 85 
feasible. For instance, wheels of unequal diameters would 
presumably cause corrugations throughout considerable 
lengths of track, instead of at intermittent intervals as is 
the case, and such as were formed would be rolled out by 
cars with wheels of correct size, since it is the custom 
to interchange cars from one route to another. In this 
connection it is interesting to note that the report 
states that corrugations disappear of their own accord after 
a period of from three to five years, the idea, presumably, 
being that after once being completely formed they slowly 
disappear, due to the normal wear of the rails. Consider- 
ing that increased wear of rolling stock and discomfort to 
passengers are involved, it is not likely that, even if this 
experience is general, it will have much influence upon 
tramway managers, who will probably prefer to remove 
the corrugations by grinding at an early period of their 
formation, as suggested by Mr. FELL, whose experience 
regarding the corrugations being originally in the rail is 
scarcely in agreement with the substance of the report. It 
is, however, evident that considerally harder rails will offer 
greater resistance to the formation of corrugations, whether 
they are due to the elastic limit being exceeded, or what- 
ever their origin may be. 


— oe — — 


Royal Institution.— It is announced that Sir David Gill will 
deliver a course of lectures on “ Astronomy, Old and New,“ 
adapted to a juvenile auditory, at the Royal Institution on 
December 28 and 31, 1907, and on January 2, 4, 7 and 9, 
1908, at 3 o'clock. 


Wireless Telegraph Receiver.—The Electrical World des- 
cribes briefly one of three patents recently issued to Dr. Lee 
de Forest for detecting electrical oscillations by the aid of a 
telephone. The electrical oscillations developed in the wire- 
less telegraph receiving system cause a variation in the con- 
ductivity of a gas flame into which the electrodes protrude. 

Manchester Section of Institution of Electrical Engineers.— 
The opening meeting of this section was held at the Midland 
Hotel, Manchester, on Tuesday night, when the chairman 
(Mr. M. B. Field) delivered his inaugural address, entitled 
* Analogy.” The author pointed out the uses and defects of 
the methods of analogy as applied to electrical methods, and 
stated that electrical engineers are bound to use some analogies 
in order to be able to elucidate electrical problems. There 
was, however, the danger of pushing the analogy too far. The 
method of analogy might be taken as perfect when experience 
established an identity of results between mechanical and elec- 
trical theories. Spurious analogies should, however, be guarded 
against, and were a danger to which electrical engineers were 
specially liable. 

Cable Interruptions. Dato of Interruption. 


Garachico (Teneriffe;—Santa Cruz dela Palma July 12, 1906 
Grand Canary —Lanzarote ......... eere Sep. 18, 1906 
Brest — Dakar nil 22, 1907 


Fao —Bushire Oct. 31, 1927 
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Wireless Telephony Notes.—It is announced that wireless 
telephonic communication was recently established by the 
Amalgamated Radio-Telegraph Co. (of London) between their 
laboratory at Berlin and a small station at J uterbógk, a distance 
of 50 miles. 

Ratio of the Electric Units.—A recent number of the Bul- 
letin of the Bureau of Standards contains a long Paper by 
Messrs. E. B. Rosa and N. E. Dorsey describing a new de- 
termination of the ratio of the electromagnetic to the electro- 
static unit of electricity. The value found by the authors, as 
a result of researches continued without interruption since 
November, 1904, is v—2-9963 x 10”, taking the dielectric con- 
stant of air as unity. Referred to a vacuum, this becomes 
2:9971 x10". The authors believe this is correct to within 1 
part in 10,000. 

High-tension Insulators near the Sea.—In a recent number 
of Elektrotechnik und Maschinenbau, M. G. Anfossi gives an 
account of some effects noticed on a 25,000 volt line on the 
Ferrari Galiera aqueduct at Genoa, which is near the sea. 
Leakage and interruptions frequently occur which are con- 
sidered to be due to a pulverulent dust. This deposit, which 
consists of salt and dust, has often caused interruptions in the 
service, especially in bad weather. It occurs mostly on the 
lower part of the insulators which are protected from wind 
and rain. As the salt is hygroscopic the thickness of the 
deposit increases, for it retains the dust and soot. No similar 
effect has been noticed on the 5,000 and 10,000 volt lines, во 
that the ordinary insulation would in these cases appear to be 
sufficient. The author proposes to overcome the difficulty by 
using an insulator with as small an interior surface as possible, 
whilst the surface exposed to the rain is increased. The new 
type consists of a grooved stem carrying a very flat bell; the 
caking of salt is then easily removed by the wind and rain. 

Rail Oorrugation.— The Maintenance of Way Committee of 
the American Street and Interurban Railway Engineering 
Association have been collecting information on this subject 
from the various companies in the Association, but the greater 
number of the replies received contained little definite infor- 
mation. The following results, however, have been deduced : 
(1) Various types of rail are subject to corrugation ; (2) dif- 
ferent types of rails are affected under similar conditions ; (3) 
the time of appearance varies from 4 months to 13 years ; () 
the length of corrugation varies from 1 in. to 15in. ; (5) the 
depth of the corrugations varies up to 18 in.; (6) deep girder 
rails are most liable to corrugation ; (7) track laid on а non: 
rigid base is most liable to be affected ; (8) corrugations appear 
on both inner and outer rail of slight curves ; (9) braking 
appears to have little effect ; (10) the general opinion is that 
the causes of the trouble are: the rails being insufficiently 
supported, the web of the rail being weak, faulty track con 
struction, and slipping of the outer wheels on curves. 

Underground Electric Tempering Furnace.— According tothe 
South African Mines, the Allgemeine Elektrizitüts Gesellschaft 
have recently installed an electric furnace for tempering drills 
after sharpening. Should it prove successful, the direct eco- 
nomies resulting from its general use will, it is thought, be 
considerable, as it will counteract the difficulties of overheating 
and burning the steel and obviate the expense, labour an 
delay ot carrying the drills to the surface every time they 
require sharpening. Initial tests are being carried out at the 
surface, and subsequently exhaustive trials will be made under 
ground. Several managers have informed the South African 
Mines that they now use steel of a medium quality in pre 
ference to the best, as the latter is more affected by burning 
resulting in a corresponding reduction in quality. The intro 
duction of this new furnace will allow the best steels to b 
used, and should cause fewer complaints to be made of th 
rapid blunting of the drills. Much greater attention shoul 
however, be given to the proper tempering and sharpening ¢ 
the tools. d 

The Tramways and Light Railways Association.—-We hav 
received a copy of the Official Circular of this Association fo 
November, which contains several interesting features. 
report of. Lieut.-Col. Druitt, R.E., on the tramway accident t 
Bradford is given in full, and there is a criticism (which a 
peared recently in The Electrician), by Mr. J. A. Panton, 
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Mr. Fell's M. T. A. Paper on * Rail Corrugation." The Council 
of the Association has considered the Home Office Draft Regu- 
lations, and, although they do not affect tramway systems in 
any great degree, it is considered (1) that provision should be 
made for appeal in case of disagreement with local inspectors, 
and (2) that any new regulations should follow the lines of 
existing Board of Trade regulations, in order to prevent two 
sets of regulations applying to the same premises. It is also 
requested that the representatives of the Association be 
allowed to attend a public inquiry should one be held. The 
annual dinner will take place in London on December 4th, 
the Duke of Argyll presiding. During the afternoon of the 
same day the London County Council's generating station at 
Greenwich will be open for the inspection of members. 


Birthday Honours.—The following were among those on 
whom honours were conferred on the occasion of the King's 
Birthday :— 

Хес Knights.—John Irving Courtenay, Esq. Sir John Courtenay 
has been connected with electrical interests for many years, first as 
director, then as ainda director, and finally as chairman and 
managing director of the Electrical Power Storage Co. He is also 
chairman of the Chelsea Electricity pope. Co., chairman and manag- 
ing director of the United River Plate Telephone Co., chairman of the 
Buenos Ayres Grand National Tramways Co., and a director of the 
Electric Construction Co., the Madras Electric Tramways (1904), the 
Oxford Electric Co., and of other electrical undertakings. 

Charles Horace Radford, Esq. Sir C. H. Radford is fa former 
vis of Plymouth, and is chairman of the Electricity committee of 

t town. 

Nac C.M.G.—E. Н. Lamb, Esq. Mr. Lamb is an electrical engi- 
пеег and із managing director of the New System Direct Telephone 
Co., but has received this honour in connection with the visit of the 
Colonial Premiers to this country. | 
NE Telegraph Notes.—It is announced that the wire- 
* telegraph apparatus on board certain French warships 

lately been improved, with the result that the maximum 
range of these ships has been increased from 186 to 466 
150 It is said that the cruiser “ République” was able 
а at Ajaccio to maintain comm{nication with the “ Jules 
ery at Toulon. The difficulties of transmission in this 
‘ate are Very great, as Ajaccio is shut in, to a large extent, by 
т It is also stated that the “ République was able to 
um T with the Eiffel tower, when at a distance of 500 

e improvements in the apparatus are due to certai 
French naval officers. i ux 


It is stated that trials of a new system of wireless telegraph 
and telephony have been esl carried out Беа ilio 
5 station at Lyngby and Esbjerg in Denmark. The 
im эө is the invention of Herr A. von Lepel, and is 
А зрна ler and lighter than that required on the present 


The Australian Mining Standard states that the first 
sation i and controlled wireless telegraph 
Kew Cuines "na will be between Queensland and British 
instructions 1 (Рараа). The Postmaster-General has given 
е, in 2 advertisement to be prepared calling for 
ied directi E s connection. This advertisement will be 
уе, е аг шеш һаз approved of the estimates for 
companies 90 i The tenders will be open to the world, but 
mt to the Fe fs ting their systems will have to sell them right 
10 private mo а as the Government is determined that 
wealth, ‘The Pon y shall be given a footing in the Common- 
шї tans m ЕС at Port Moresby and on the Queensland 
б] apable of receiving messages by any of the 
тару” ystems installed on passing merchantmen and 


The 


Times . 
Eagan „announces that Mr. Marconi left Quebec for 


the 8th on the A iner i lan." Н 
бт this Mn d liner * Victorian." We cannot 
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Auriation cen Wee nere in-Oharge,—At the meeting of this 
à delivered by м Ta evening the presidential address 
being Бош 95 . H. Patchell, the subject of the address 
* president’s f ensi lerations on the Management of Plant." 
в of the "eue remarks related more particularly to mem- 
not curtailing th lation. He emphasised the importance of 
ot only bos y of apprenticeship in the workshop, 
ledge, but also ш the desirability of practical know- 
ecause of the knowledge of men which 


was gained at a time of life when it was most likely to 
be of benefit. After drawing attention to the number of pri- 
vate plants in which the steam used for. heating and other pur- 
poses was far more important than that for running the elec- 
trical plant, he mentioned that in several American cities 
steam was being supplied by electric supply companies through 
mains in the streets as a sort of by-product. He then dealt 
with the advantages of water supply from a well on the 
premises, and gave an instance of the great variation in the 
yield of two adjacent wells, and also some figures as to the 
cost of pumping with different plants. The question of fuel 
economy, mechanical stokers and the draught and coal employed 
was dealt with by Mr. Patchell at some length, and the use of 
CO, recorders was strongly recommended. The advantage of 
a sight hole to enable the stoker to see the combustion without 
opening the fire door, and of asbestos rope for preventing air 
leakage between the boiler and its setting were emphasised. 
Other points dealt with by the president were efficient pipe 
covering, economisers, water heaters and smoke prevention. 
Special emphasis was laid on the importance of tests on the 
plant, and it was suggested that the members of the Associa- 
tion should collect data as to the cost of operation of their 
plants, so that a healthy competition might be aroused. 
Sir Alex. B. W. Kennedy, F.R.S., who proposed a vote of thanks 
to the president for his address, mentioned a method of 
smoke prevention which had been adopted with preat success 
in a town in the North of England ; a large looking.glass was 
placed outside the boiler-house door, so that the stokers could 
see the top of the chimney, and have no excuse for allowing 
a lot of smoke to issue. He spoke with appreciation of the 
work of the late Mr. Bryan Donkin, to whom a great deal of 
the present-day economy of operation of boiler plant was due. 
The vote of thanks was seconded by Mr. W. H. Maw, who 
mentioned that Mr. Donkin used to store the ash and clinker 
for one month and then compare it with the amount of coal 
used, in order to check the quality of the coal which was being 
delivered. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, November 15th (to-day). 
THE INSTITUTION OF MECHANICAL ENGINEERS. | 
8 p. . Meeting at Storey's Gate. Paper on ‘‘ Labour-saving 
Appliances at the Mines of the New Kleinfontein Co., Trang- 
vaal,” by Mr. E. J. Way. 
SATURDAY. November 16th. 
STUDENTS’ SECTION UF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
3:30 p.m. Visit to the Central Telephone Exchange of the General 
Post Office, Carter-lane, Е.С. 
MONDAY, November 18th. 
NEwcasTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
Sp.m. Meeting at the Armstrong College, Newcastle-on-Tyne. 
Inaugural Address by the Chairman, Mr James Pigg. 
JUNIOR INSTITUTION OF ENGINEERS. 
8 p.m. Meeting at the Institution of Civil Engineers, Great 
George-street, Westminster. Presidential Address on- The 
Latest Improvements in French and English Modern Artil- 
lerv," by M. Gustave Canet. 
TUESDAY, November 19th. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. РЕ 
7:30 pm, Meeting at Municipal School of Technology, Whit- 
worth-street, Manchester. Paper on Power for Works and 
Factories, with Costs," by Mr. L. J. Lepine. 
WEDNESDAY, November 20th. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 рт. Meeting at the University, Edgbaston. Inaugural 
Address by the Chairman, Prof. G. Kapp. 
SOCIETY OF ARTS. 
8 p... Meeting at John-street, Adelphi, W.C. Inaugural Address 
by Sir Steuart C. Bayley. 
THURSDAY, November 21st. 
| &Вгевү ENGINEERING SOCIETY. 
8 p.m. Meeting at Ketton Chambers, Regent-streef, Rugby. 
Paper on ** The Diesel Engine," by Mr. A. E. Thompson. 


FRIDAY, November 22nd. 


Puysicatl SOCIETY. 


А T Ж] 
sp.m. Meeting in the Physics Laboratory, Royal College of 
e: Science, Imperial lustitute-roud, South Kensington. Лина: 
: Е шан,” by Mr. S. Skinner ; 


„On Singing Sand from New Е ыы А 
Exhibition of a Micromanometer, by Mr, 155 ce 8 Ж 
Diabolo Experiment, by Mr. C. V. Boys : а 1 15 5 
Gyroscope Illustrating Brennan s Mono-rail, by Prof. H. A. 


Wilson. 


160 
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THE DIELECTRIC STRENGTH OF INSULATING 
MATERIALS AND THE GRADING OF CABLES.* 
BY ALEX. RUSSELL, M.A. 


There are few subjects of greater importance than the ques- 
tion of dielectric strength and stress and the laws by which 
these are governed in the case of a conductor surrounded by 
insulating material. Unfortunately, a good deal of ignorance 
exists on these subjects. Mr. Russell in his Paper, of which 
an abstract follows, deals with some points on which confusion 
often arises, and deals with the advantages of grading the 
insulation on cables. 


After an explanation of electric stress and dielectric strength, the 
author shows that it is not safe to conclude that a disruptive dis- 
charge ensues the moment the maximum electric stress at any point 
-of the dielectric between the two electrodes attains the breaking- 
down value for that dielectric. The breaking down of a portion of 
the dielectric may relieve the electric stress on the remainder. A 
disrupture discharge ensues only when the breaking down of part 
of the material leads to the electric stress on the remaining part 
being greater than it can withstand. 

The Maximum Electric Stress between Equal Spherical Elec- 
trodes. —The easiest way of finding the dielectric strength of insula- 
ting materials is by finding the disruptive voltage between two equal 
spherical electrodes embedded in the material. The author has shown] 
that, if the spheres be at a less distance apart than twice the diameter 
of either, a disruptive discharge will ensue the moment the maximum 
electric stress between the spheres equals the dielectric strength of 
the material. In order to calculate the maximum electric stress at 
the instant of discharge we must know the potential and size of each 
sphere and and the distance between them. Tables and a formula 
are given enabling the maximum electric stress to be calculated from 
these distances, and if the potential is known at disruptive discharge 
the dielectric strength of the material can be obtained. 

From a table given by Dr. Zenneck and from many other experi- 
mental results obtained with both alternating and direct pressures, 
the author concludes that the dielectric strength of air under normal 
conditions is about 8:8 kilovolts per millimetre. The practical con- 
staney of the dielectric strength of air under ordinary atmospheric 
conditions is recognised in the Standardisation Rules (1907) of the 
American Inst.E.E., and in Appendix D of these rules } a table 
of the sparking distances in air between “ opposed sharp needle- 
points" for sine-shaped voltage waves is given. It is stated, for 
example, that when they are 7:5 сш. apart the disruptive pressure is 
45 kilovolts. It is interesting to notice that if we have two spherical 
electrodes, each 2 cm. in diameter, and if the distance between their 
centres be 7:5 em., so that the minimum distance between the spheres 
is 5:5 em, the disruptive voltage is 44 kilovolts, which is practically 
the same as that between two needle-points 7:5 cm. apart. As brush 
discharges from the needle-points occur at pressures much less than 
the disruptive voltage, it will be seen that the ionised air round the 
points at the instant of the disruptive discharge is probably roughly 
spherical in shape and 1 cm. in radius. The formule given in the 
Paper cannot be applied in practice when the electrodes are at 
microscopic distances apart, as in such cases the sparking potentials 
are practically independent of the nature of the gas between the 
electrodes, and depend on the metal of which the electrodes are 
made. Hence, in determining dielectric strengths it is necessary to 
have the electrodes at appreciable distances apart, and therefore 
high voltages must be used. It is not safe to calculate dielectric 
strengths from the observed disruptive voltages when the electrodes 
are less than a millimetre apart. When a maximum inaccuracy of 
s than 1 per cent. is not permissible they ehould be at least $ cm. 
apart. 

Dielectric Strength of Gases.—The dielectric strength of a gas may 
be deduced from experiments on the sparking voltages between 
spherical electrodes. It is usually best to earth the middle point of 
the secondary coil of the transformer, or the middle point of the bat- 
teries used, во as to make the potentials of the electrodes equal and 
opposite at the instant of discharge. 

J. N. Collie and W. Ramsay (Proc. Roy. Soc, Vol. LIX., p. 257, 
1896) give interesting comparative values of the sparking potentials 
for various gases contained in glass tubes. Owing to the method used 
absolute values cannot be found from their results, but the following 


table shows that the dielectric strengths of the gases differ con- 
‘siderably :— | 


1 » e е . | 
Саз. Sparking distances in mms. 
Oxygen .. .. аа ВОГО 
S 550 
Uu кынынын 39:0 
%% Leve ЫЛЕ КЫ 245908 45:5 
" Heli. oos cielos a greater than 250 
* oe LI Li aye ` : q PEET Y. 1 1 T L | 1 15 1 К 
Abstract of a Paper read before the Institution of Electrical Engi- 
necrs, November 14, 1907. j 


+ Phd. Mou. (6) Vol. IT., p. 258, 1906. 
See The Electrician, November 1, 1907, p. 84. 


rally placed in а vertical glass cy 


from the disruptive voltage are 
should not be less than 0:8 cm. apart, 
kilovolts will be required to break down good insulating oils. In 
order to find the true dielectric strength of an oil it is necessary to 
thoroughly dry it before the test. 
air bubble up through it. 
oil above 100°C., as consi 
its physical state alters. 
consistent results can be obtained. 


can be entirely embedded in 
proceed as for liquids and gases, the same formule being employed. 
The method frequently adopted of putting thin sheets of the insu- 
lating material between metal electrodes in air is of doubtful value. 
As the voltage is increased the air surrounding the electrodes is 
broken dom] 


culation of the electric stresses 18 very 
dielectric coefficients and the resistivities of the various constituents, 
and accurate measurements О 
almost impossible. 
nected with manufacturing companies that the testing pressures 
sometimes specified by consulting engineers are too high, and that 
the times for which they are to be applied are too long. Most insu- 
lating materials are composed of organic matters, and are, there- 
fore, not quite isotropic, and so the effect of applying an excessive 
pressure to a cable or & piece of electrical apparatus for a consider- 


ductors, and it obviously has its maximum Rmax. when & d. 
Ix: = V; sa loge (/ a). 


Hence if a be less than b /, where ғ is th 
Вах, Will diminish as « increases. 

breaking down of the dielectric round the inner core actually 
diminishes the maximum stress to which the dielectric is subjected. 
It is only when the radius of the charred dielectric gets greater than 
bj: that a disruptive discharge ensues. 
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Dielectric Strength of Liquids.—The liquid to be tested is gene- 
linder about 2in. in diameter. 
Spherical electrodes about lin. in diameter}are immersed in the 
liquid, and the distance between them is varied by means of a 
micrometer screw. The formule for deducing the dielectric strength 
the same as fora gas. The electrodes 
and at this distance 40 or 50 


This can be done by letting hot 
It is inadvisable, however, to heat the 
derable discoloration often results, and 
When oils are dried in this way perfectly 


Dielectric Strength of Isotropic Solids.—1f the spherical electrodes 
the insulating material then we can 


ong before the disruptive voltage is reached. 


Dielectric Strength of olotropic Solids.—In these cases the cal- 
i difficult. They vary with the 


f the mean dielectric strength are 
It is the opinion of many of the engineers con- 


able time is often to carbonise part of the dielectric. This per- 
manently weakens it mechanically, 
siderably. 


and may shorten its life con- 


Stresses in a Concentric Cable having an Isotropic Dielectric.— 


Let the outer radius of the inner conductor be a and the inner radius 
of the outer conductor be b. 
the dielectric distant x from the axis is given by* R= V/ la loge (b/ 
where V is tbe P. D. between the inner and outer conductors. 
value of R is independent of the ab 


Then the electric stress R at a point in 


a) 
The 
solute potentials of the two con- 
Hence 
If V and b remain constant 


р V 1ов, Ga). 


da == ja loge (6а) 


е base of Naperian logarithms, 
In this case we see that the 


Suitable Dimensions for a Concentric Main—Let us suppose thal 


the maximum working voltage V, the density of the current in the 


inner conductor and the maximum permissible stress to which thi 
dielectric may be subjected, are fixed 
the inner cylindrical conductor is solid and that its radius is 4 
If, then, V/d be the maximum permissible stress, we have 


Let us first suppose tha 


V V 
a loge (bla) · d 
and thus b= acd/a. Hence also 


If, therefore, a be greater than d, db / da is positive, and ther 


fore b increases as a increases, but if a be less than d, 6 diminish 
as a increases. 


tageous to make the inner conductor hollow, 


In the latter case it would obviously be adva 
its section remain 
constant, во as to increase the value of a and diminish the value 
b. The quantity of armouring and insulating material used wot 
be dimished by this procedure. We conclude, therefore, that if 
golid inner conductor of the required cross-section would have 
radius less than d, the inner conductor should be made hollow 4 
its outer radius should not be less than d. In some cases it wo 
be advantageous to make the inner conductor of aluminium. 

Although the inner radius of the outer conductor begins 
increase when a gets greater than d, the following reasoning віх 
that the quantity of the dielectric required diminishes until a 
greater than 1:25d. 

Using the same notation, the area of the cross-section of 
dielectric of the cable is z(b^— di), and we have to find the valu 
и that makes а? (+20/а – 1) а minimum. Differentiating with res 
to a and equating to zero, we get ela аа - d). 


* A. Russell, ** Alternating Currents,” Vol. I., p. 95. 
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=nd, then 

icm 9/n-log. n- loge (1— 1). 
By tal we find that n= 1°2544 ... satisfies this equation, and hence; 
when n has this value, the quantity of insulating material required 
waminimum. In this case a= 1:254d, b= 2 784% and 52 2˙ 228. As 
the saving of insulating material effected by increasing a from d to 
195d is only about 3 per cent. it is of little importance compared 
rith the increased cost of the armouring. | 

We conclude, therefore, that high-pressure concentric cables, 
bring isotropic dielectrics, for use at а maximum voltage, V, 
should be constructed so that D dedla, where Vid is the maximum 

rmissible working stress to which the dielectric may be subjected ; 
alao a should never be made less than d. 


Bfiel of the Temperature Gradient on the Electric Stress.— When 
a concentric main is carrying a current, the temperature of the 
dielectric ів not uniform, owing to the heat generated in the inner 
unductor. The author shows how, if the dielectric is isotropic, the 
wmperature at any point after the flow of heat has become steady 
wy be readily written down, if it is assumed that the thermal conduc- 
uty k of the dielectric remains approximately constant over the 
ange of working temperatures, and that the difference of tempera- 
mre between the inner and outer conductors is probably not greater 
than 10 deg. in the most unfavourable circumstances. 

It is known that the dielectric coefficient and the electric resis- 
бту of an insulating material vary rapidly with the temperature. 


Jona (Lc. ante) mentions a case where a rise of temperature of. 


Wu. made the insulation resistance of a paper-insulated cable fall 
w one-thirtieth of its original value, and even more striking instances 
could be given. 

The author shows that the effect of the dielectric coefficient 
varying with the temperature is to make the electric stress on the 
tielectric more uniform. In practice the electric stress diminishes 
u we pass from the inner to the outer conductor. If the pressure 
bas been applied sufficiently long to make the eléctric stresses and 

currents assume their steady value, the variation of 
xaliy of the dielectric due to a slight temperature gradient 
wads to make the stress more uniform. But if there be а drop of 
. between the inner and outer conductors the electric stresses 
m the outer layers of the dielectric when the cable is loaded may 
№ much greater than on the inner layers. It will be seen that the 
aye ане Ее eser is to turn the isotropic dielectríc 

site die o, an 1 | 
Шашы оар , ence it may show the phenomenon 

The author then considers the dielectric as consisting of two 

yas of different isotropic insulating materials at the same tem- 
аук throughout, and shows that the electric stresses іп the 
ee Tm ben the outer conduetor increase as the frequency increases, 
we : bye in the inner medium diminish, when the resistivity 
on 5 » coefficient of the inner layer are greater than those of 
showin кл or vice versa. A numerical example is taken, 
hve UN А) In practice the maximum pressure across the outer 
ins l pressures may be very much larger than 
of which et pda is applied between the conductors, the value 

equalis the maximum value of the alternating pressure 


tw 
x indian conductors. On the other hand, the electric stresses 
Sire, 


Electri TO | | 
йыш e with Direct and Alternating Pressures —The 
- Ре given showed that the electric stresses to which the insu- 


= materials may be subjected with direct and alternating pres- 


are sometimes quite diff | 

down umes quite different. Whether the cables break 
te ane or alternating pressures depends on the 

jected to the the dielectric strengths of the materials which are 
the укса] саи stresses in the two cases. Unless we know 
it is impossible ш and the dimensions of the various wrappings, 

ly with dir e pay whether the cable will break down more 
mam valve, ntho with alternating pressures of the same maxi- 
teficenta of th е general case, if the resistivity and dielectric 
i ө different layers were equal, the stresses with 
the same as with alternating pressure of the 
cients were a Even, however, if this relation between 
ше to be true owi pproximately true at the start, it would soon 
electric ides е Ше heating of the dielectric. Hence the 
treet and alternating in the m-jority of cases, be different with 

irect Кен иеге, At the moment of switching on 
the dieleotrie m istribution of the electric stresses depends 
eonda the distri en cents of the wrappings, but after a few 
108 Pressures, as th on depends on the resistivities. With alternat- 
that the pressures e author has previously shown, the mere fact 
ne another ma across the various layers are out of phase with 
teclar layer. 15 i unduly Increase the pressure across а par- 
Witching on, if the to be noticed also that at the moment of 
thrown on the ест le is charged, ап excessive stress may be 
ы ectric.” For this reason, especially when testing 


» Care shoul = ~ 
teh. d be taken to discharge them before closing the 


er dielectric may be much less with the alternating pres- 


— am, 


The Grading of Cables.—Let us first consider the grading of 


cables for use on alternating-current circuits. As early as 1898, 
Jona had constructed single-core cables, the insulation wrappings of 
which were arranged so that those nearer the core had greater 


dielectric coefficient than those more remote. The layers next the 
core were generally of rubber, and round them were wound layers 
of paper or jute baving smaller dielectric coefficients. The more 
costly rubber insulation was thus concentrated where its high 
dielectric coefficient partially relieved the excessive electric stress, 
and its great dielectric strength enabled it to withstand easily this 
diminished stress. The value accepted for the dielectric strength 
of the vulcanised para is 15 to 20 effective alternating kilovolts per 
millimetre, or 20 to 30 direct kilovolts per millimetre. According 
to Jona, the value of the dielectric coefficient à of pure vulcanised 
rubber is 3. We can increase the value of A without appreciably 
weakening the dielectric strength by loading it with certain 
materials. The following data, taken from Jona's Paper,* illustrate 
that \ can easily be varied throughout wide limits— 


58 per cent. para, 26 per cent. tale, 14 per cent. oxide of zinc, — X 
0:02 per cent. sulp¾uun .. He 4-4:2 
64 per cent. para, 16 per cent. tale, 8 per cent. sulphur, 8 per 
cent. nimium, 4 per cent. oxide Of zine . c . . . 
55 per cent. para, 222 per cent. tale, 2272 per cent. sulphur .. 61 


I am indebted to Mr. Jona for а sample of one of his graded 
cables. This cable was tested with а pressure of 150 kilovolts at the 
Milan Exhibition without being appreciably affected by the test. 
The conductor consists of 19 strands of copper wire, the diameter of 
each of which is 3:3 mm. The cross-section of the copper is there- 
fore 162sq. mm. Round this, for reasons explained later, is a close- 
fitting lead tube, the outer diameter of which is 18 mm. The insu- 
lation is built up ав follows :— 


First laver. Rubber?ee . no 25mm. .. 161 


Second layer. Rubber. .. BB s 7 0e A47 
Third layer. Rubber 45 „ .. A42 
Fourth layer. Impreg. paper 52 „ A40 


The total thickness of the insulation is, therefore, 14.5 mm. (b/a 
=2°6)1, and the cable is lead-covered. | 

If R, К, R, and R“ be the maximum electrie stresses on the four 
layers when the applied pressure is 150 kilovolts, we find by the for- 


muli given in an appendix, R = 124, Е' == 182, Е'=198,К'”=97°4 kilo. 


volts per centimetre. If a dielectric of homogeneous substance had 


beenused, the maximum electric stress would have been 174 kilovolte.. 


Hence the grading has reduced the maximum electric stress by 


about 24 per cent. If aír had been the dielectric a disruptive dis-- 


charge would have ensued at 28 kilovolts. . | 


Mr. O'Gorman has shown { that to get uniform electric stress we 
niust have at all points in the dielectric \r=constant, Where л 18 the .- 
dielectric coefficient and r the distance of the point from the axis of 
the cable. He suggests that by suitably loading paper insula- - 


tion an approximation to this ideal cable might be constructed. 

In an appendix, the formula for the grading of direct current 
cables are given. When applying direct voltage suddenly to a 
cable, it has to be remembered that the value of the stresses initially 
may be quite different from their value after the steady state is 


reached. In a cable, 
insulating wrappings, the relative values of the voltages between 


each of these wrappings will initially be inversely as the capacities 
of the condensers formed by the inner and outer layers of these 
wrappings, but when the steady state is reached these ratios are as - 
the resistances offered by the wrappings to a radial flow across - 


them, and hence the stresses may be quite different in the two 


cases. It is, therefore, advisable to apply the direct pressure to a 


cable gradually. . · 


The British Standard - Radial .Thicknesses for Jute or Paper 


Dielectrics. —The author gives the following table, in which 5 repre- 


sents the cross-sectional area, « the radius of the cylindrical con- 
ductor whose cross-sectional area is S, b-a the thickness of er 
dielectric given by the Engineering Standards Committee,] an 


— | 660 volts. 11,000 volts. 

S. a. b — a. Ry. b —a. Ry. 
Sq. in. Inch. Inch. Kv. per mm. Inch. Kv. per mm. 
0025 0:089 | 008 0-64 9.55 1 3 
0:050 03126 ^ 0:08 0-59 0-55 31 
0:075 | 0155 0-08 0:57 d. 23 
0100 | 0178 + 009 0:50 95 30 
0195 | 0˙199 009 ` 0:49 oS 2 
0:150 0:219 009 049 | one ae 
0-200 0:255 0:09 048  . 056 21 
0:250 | 0282 0:10 045  — E: 


jum ) id Й “Pails in 1904. 
д International Congress at St L D 
t 8 of the Inst. Elec. Eng., Vol. XXX. P 608. 


t Report issued August, 1904. 


the dielectric of which consists of different . 
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R. the maximum working electric stress when the amplitude factor 


of the applied alternating pressure is V2. It will be seen that the 
electric stresses on the dielectric are very different in the high- 
pressure cable from what they are in the low-pressure cable, and 
the dielectrics in cables of different sizes are subjected to appreci- 
ably different stresses. 

In the first five of the high-pressure cables the dielectric sur- 
rounding the high-pressure conductor will begin to be broken down 
before the disruptive discharge takes place, because in these cables 
the ratio of b/a 18 greater than « (2718). The specified thicknesses, 
therefore, are not economical. Take, for instance, the main in 
which the nominal cross-sectional area of the conductor is 
0:025 sq. in. With a solid cylindrical conductor a equals 0:089 in., 
and b is, therefore, equal to 0:85 + 0:089 = 0:489 in. Thus / = 4:92. 
If we make the inner conductor hollow and a 20:142 in., b —0:3865in., 
we get the same maximum stress on the dielectric, but its thickness 
has been reduced by 38 per cent., and the cuter radius by 12 per cent. 
As the armouring, &c., would also be substantially reduced, the 
cable would be less costly. If we merely kept ^2:0:439 in., but in- 
creased a to 0:1616, so that б а = г nearly, then the carrying capacity 
of the cable would be nearly quadrupled, the thickness ot the dielec- 
tric diminished 20 per cent., and the maximum electric stress would 
have been reduced to 3:8 kilovolts per millimetre. 

The fact that the dielectrics of cables are not quite isotropic is 
sometimes advanced as а reason for making the radius of the inner 
conductor smaller than the value indicated by theory. This prac- 
tice, however, is founded on a misapprehension, as the effect of 
diminishing the radius is to increase the electric stress, and there is 
no reason why dielectrics of heterogeneous substance should be sub- 
jected to greater stresses than those of homogeneous substance. The 
want of isotropy may possibly be a reason for increasing the 
diameter of the inner conductor, the thickness of the insulating 
covering remaining the same. 

In order to simplify the formule for the electric stress, we have 
assumed that the inner conductor is a smooth cylinder. In practice 
the inner conductor is nearly always stranded, and it is necessary, 
therefore, to consider the effect of the stranding Owing to the 
greater curvature of the surface of the strands, we can see, from 
first principles, that the effect will be to increase the maximum 
stress. The results given by Jona show that the effect of the strand- 
ing is generally to increase the maximum stress on the inner dielec- 
tric by about 20 per cent. It is worth while, therefore, to prevent 
this increase in the stress on the inner wrapping by making the 
surface of the conductor smooth. Thiscan be done by covering, as 
Jona does, the inner conductor with a thin lead tube. For extra 
high-pressure cables the gain in the strength is well worth the 
slight increase in the cost of the cable. 


Conclusions.—1. When part of the dielectric under stress breaks 
down, a disruptive discharge ensues only when the effect of this par- 
tial breakdown is to increase the electric stress on the remaining 
portion. 


2. The dielectric strength of air under given conditions can be 
found acourately by finding the disruptive voltages between spherical 
electrodes at distances greater than 0:5 cm. Under normal condi- 
tions it is about 8:8 kilovolts per millimetre. 


3. The dielectric strength of other gases can be found in a similar 
way experimentally by the help of the tables given in the Paper. 
Helium has ап extraordinarily high dielectric strength. 

.4. The dielectric strength of oils can be found by noticing the 
disruptive voltages between spherical electrodes immersed in them, 
provided that the distance apart is greater than 0-3 em. An excel- 
Ts way of drying oils is by letting heated air bubble through 
them. 

5. In finding the dielectric strength of solids it is advisable, when 


ке to embed the spherical electrodes in the material under 
test. 


6. High-pressure concentric cables, having an isotropic dielectric, 
for a maximum working pressure, V, should be constructed so that 
b aged а, where V/d is the maximum permissible working stress to 
which the d'electric may be subjected, b is the inner radius of the 
outer conductor, and a is the outer radius of the inner conductor. 
The smallest permissible value of ais d. When the core is stranded 
it should be encased in a thin lead tube. 


7. The effect of the temperature gradient in the dielectric of a 
concentric main, when working, is often to make the electric stress 
between the two conductors more uniform. Jona's experiments 
indicate that the dielectric «trengths of paper-insulated cables do not 
vary much when the range of temperature does not exceed 60°С. 
They are probably slightly less at the high temperatures. C. E. 
Skinner's experiments on glass, treated cloth, mica, &c., show that 


the dielectric strengths of many insulating materials in the solid 
form diminish as the temperature rises. 


8. With a composite dielectric subjected to alternating pressures, 
the P.D.s across the layers are usually out of phase with one 
another. It is only in a limited number of cases, however, that 
the increase of the stress due to this cause has to be considered, as 


O — бй 


\ 


the leakage currents are usually negligibly small in comparison with 
the capacity currents. 

9. The effect of alternating and direct pressures in producing 
stresses in the dielectric are scmetimes quite different 


10. High-pressure cables for alternating or direct-current circuits 
should be graded so as to make the maximum electric stress on the 
dielectric as small as possible, and stranded conductors should be 
encased in thin lead tubes. 

Two Appendixes are attached to the Paper; in these, formule for 
the grading of single-core cables and the thermal conductance of 
the dielectric are obtained. 


THE VARIATION OF MANGANIN RESISTANCES 
WITH ATMOSPHERIC HUMIDITY. 


BY EDWARD B. ROSA. 


Summary.—The author discusses further the effect of humidity on 
manganin resistance coils as described in a previous article, and contends 
that the view taken by Dre. Jaeger and Lindeck that such variations are 
unimportant is untenable. 


Under the above heading Mr. Babcock and I published in 
the issue of June 14th last of The Electrician some results of 
a long series of measurements ou manganin resistances of 
various kinds to determine the effect of atmospheric humidity 
in changing the values of the resistances. Under the same 
heading in a recent issuef Drs. Jaeger and Lindeck, of 
Charlottenburg, publish some interesting comments on our 
work, and assure those who use shellac-covered resistance 
standards made on the Reichsanstalt model that this very 
interesting discovery of a source of error which has been found 
in the climate of Washington need cause no anxiety to the 
owners of such resistances.” 

What we did in the Paper referred to was to describe what 
we observed, as a warning to others that their resistances, 
whether in boxes, potentiometers or standards, even though 
they had been thought to be constant, might indeed vary by an 
appreciable amount due to changes in atmospheric humidity, 
and to suggest how to overcome the difficulty. We did not 
say that all resistances change alike, or that resistances would 
change alike in all climates. On the contrary, we stated tha! 
there are differences in this respect among similar coils, and 
obviously, changes that depend on varying relative humidity 
would be different in different climates and under differen! 
circumstances in the same climate. I am very glad, however 
that Drs. Jaeger and Lindeck have drawn attention to thi 
question of differences of climate, as it has led me to an ex 
amination of the matter which has developed some significan 
facts. 

It was stated in our Paper that the resistance boxes, th 
seasonal changes in resistance of which were shown in th 
seven curves of Fig. 1 of that article, were used in а room 1 
which the humidity was reduced during the eight workin 
hours of nearly every weekday in summer in order to secut 
more perfect insulation. This statement may have conveye 
to many readers the impression that laboratory conditions! 
Washington due to humidity in summer are much worse tha 
they really are. It is true that both the absolute and relati! 
humidities are higher in summer in Washington than in Berl 
or London, and hence experimental work requiring especial 
high electrical insulation, such as that in the measurement: 
capacities and tho ratio of the units, for example, is carried ‹ 
here with greater difficuity in the summer months. But tl 
installation of a refrigeration machine and brine coils for co 
trolling the temperature and humidity of the atmosphere 
some of our laboratories was to enable us to carry on even 
the worst summer weather refined experimental work, whi 
in most laboratories of this country or Europe would be d 
continued in spring and only resumed when the cooler а 
drier weather of autumn gave sufficiently favourable con 
tions. We have found this installation of great value in ct 
trolling the humidity also in the damp weather of autu 
and spring, and in the occasional warm damp days of wint 


* June 14, 1907, p. 339. 
T August 2, 1907, p. 626. 
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| enables work to be carried on more continuously than 
itherwise and keeps apparatus in much better condition. 

Drs. Jaeger and Lindeck give some figures showiug the 
men monthly humidities in the optical laboratories of the 
Richsanstalt during one year, 1894-5, taken from observations 
wDr.Liebenthal. The observations, it is to be presumed, 
тте taken during the working hours of the day, and in the 
nnter months would be considerably below the average for 24 
кшз. They probably do not, therefore, indicate accurately 
де average atmospheric conditions of the resistances in a Berlin 
laboratory. 

[n order to obtain a fair comparison between the atmo- 
spheric humidities of London, Berlin and Washington I have 
referred to the official records of the Königlich Preussischen 
Meteorologischen Institut,“ the Royal Observatory, Greenwich, t 
ad the United States Weather Bureau, and have compiled 
{rom these records two tables showing the absolute humidities 
vapour pressures in millimetres of mercury) and the relative 
tmidities for each of the four seasons of the year for the two 
vars 1904 and 1905 for London, Berlin and Washington. 
The reason for choosing these three places is, of course, that 
ewervations on standard and precision resistances have been 
amied on for some years past in the national laboratories 
seated in these cities. In Berlin no changes in resistances 
due to humidity have been observed; in Washington serious 
changes due to this cause have been found, and it has been 
found necessary, as described in the Paper referred to, to pro- 
tect the resistances (especially the coils of 10 ohms and higher) 
um the effects of atmospheric humidity by sealing them or 
іг covering them with paraffin; in London appreciable 
changes have been reported, but I am not as yet aware 
whether (as I anticipate is the case) they have been found to 
be chiefly due to the effect of moisture. 
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me for the two vears. 


The mean vapour pressure for the two years is least in 
Beriin, being a little higher (5 per cent.) in London and con- 
siderably higher (25 per cent.) in Washington than in Berlin. 
The vapour pressure is, however, lower in Washington in 
winter than in London or Berlin. 

The mean relative humidity for the two years is lower in 
Washington than Berlin or London, due, of course, to its 
higher mean temperature. In summer the relative humidity 
is higher in Washington than Berlin, and a very little higher 
than in London. During the other three seasons it is appre- 
ciably lower than in Berlin or London. This is especially 
noticeable in winter, when both absolute and relative humidi- 
ties are lower in Washington than in London or Berlin. 

But as the resistances are kept in the laboratories, whereas 
the above measurements were made out of doors, it is neces- 
sary to consider what differences in the relative humidities 
existed on the average between the laboratories and the out- 
side atmosphere. 

In thelaboratories of the Bureau of Standards the rooms 
are heated by a mixture of hot and tempered air forced 
through а double-duct system by large blowers, the tem- 
perature of the rooms being automatically regulated (usually 
to about 20'C. to 21'C. in winter) by thermostats. In the 
colder weather the blowers are kept going until midnight and 
started very early in the morning, so that the temperature of 
the laboratories is kept at about 20°С, most of the time, and 
seldom falls below 15 deg. at night. The result is that the 
relative humidity of the atmosphere in the laboratories during 
the three winter months probably averages not over 30 per 
per cent. (allowing for the increase of humidity due to respira- 
tion and evaporation within the laboratories). The buildings 
of the Reichsanstalt are probably not heated to so high a 
temperature, nor heated for so many hours at night, so that 
the mean temperature for 24 hours during the three winter 
months would be considerably lower, whereas the absolute 
humidity is higher. Hence, the relative humidity (for 24 
hours) possibly averages as high as 60 per cent. during the 
winter months (allowing as before for some evaporation within 
thelaboratories). In the summer a laboratory is cooler in the 
daytime and warmer at night than the outside atmosphere, 
having practically the same average temperature as the out- 
side. Hence, the mean relative humidity would be nearly 
the sanie as out of doors, or between 60 and 65 per cent. in 
Berlin. In the spring and autumn months, due to heating the 
buildings part of the time, the indoor humidity, would be 
somewhat less than outside. Hence it would seem probable 
(always considering the average for 24 hours) that the mean 
relative humidity in the laboratories of the Reichsanstalt 
varies comparatively little from season to season. 

In Washington, on the other hand, the average humidity in 
ummer (even with some artificial drying during part of each 
day) is more than double that in winter. Thus the differences 
of climate and differences in the methods of heating the 
laboratory buildings combine to make any effects of varying 
moisture much greater in Washington than in Berlin, the 
difference in climate being as much due to the drier winter of 
Washington as to the damper summer. „ 

But Berlin is probably no more a representative city in this 
respect than Washington ; resistances are used in all kinds of 
climates. The value of a resistance standard, or a precision 
box, or potentiometer, should, of course, not depend on the 
climate, nor require a climate of relatively uniform humidity 
to enable it to remain constant. If a resistance standard is 
calibrated in Berlin or Washington at 60 per cent. humidity its 
value elsewhere will be more or less according to the humidity, 
if the resistance is not independent of the humidity. | | 

Drs. Jaeger and Lindeck have had a long experience in 
resistance measurements and deservedly enjoy high reputations 
as authorities on the subject of resistance standards and resist- 
ance measurements. But they seem to have misapprehended 
some of the points made in the article by Mr. Babcock and 
myself, and have hence, I fear, given а wrong impression in 
their article as to what we found or did not find. : | 

Near the beginning of their article they зау: Re 
may next be made to the fact that the еш 0 x ie 
Rosa and Babcock, in so far as the influence of the atmosphe 
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humidity comes into the matter, are made only on resistance 
box coils—that is to say, on such resistances in which the 
highest possible ‘constancy was not to be expected. No infor- 
mation is given about the variations in standard resistances 
under natural conditions. For this reason the title of the 
article is somewhat tod general." а, | 

Reference to the article in question will show that we gave 
the results of measurements madè both on standard resistances 
(of the Reichanstalt form) and on resistance boxes, the condi- 
tions being that the humidity of the surrounding atmosphere 
was maintained a tone value for one series of measurements and 
then at another for a second series of measurements, and so on, 
the changes resulting from the change of humidity (all other 
conditions remaining constant) being thus accurately deter- 
mined. Drs. Jaeger and Lindeck seem to consider the con- 
ditions of the experiment unnatural ; certainly this could not 
be because the humidity was kept constant for some days 
at a time, nor. because the space in which the resistances 
were placed was closed from the remainder of the laboratory. 
For is it not in accord with scientific method when investigating 
any phenomenon to vary one condition at a time and to make 
the conditions as definite and to observe them as accurately as 
possible? Is there any reason to believe that the standard 
resistance No. 3,057, for example (see curve 11, Fig. 5, &c.), 
would have behaved differently if Nature had given us an 
atmosphere varying between 25 and 70 per cent. humidity 
between January I and May 1, 1907, in the manner shown, 
than it did when such conditions were induced artificially ? No 
water was brought into contact with the resistance coil except 
as it came, naturally, through the atmosphere and the shellac. 
Whether this coil would actually have varied as much in the 
open atmosphereas it did in the given experiment depends simply 
on whether the humidities varied as widely and in a similar 
manner. In this particular case the humidity varied (between 
January lst and May lst) between 25 and 70 per cent., 
1 not over 35 per cent The variation of resistance 
was about 35 parts in 100, 000, this change occurring in the 
course of two weeks of damp “weather” with the humidity 
averaging 64 per cent. These were not more severe atmo- 
8 heric conditions than frequently prevail in many places in the 

nited States and elsewhere, except that-the transition from 
dry to humid was more sudden. 

As against our positive evidence of changes in standards of 
the best construction, in which we give the exact circumstances 
of the measurements, Drs. Jaeger and Lindeck offer measure- 
ments made at unknown humidities and with no records of the 
natural conditions during the interval between measurements, 
and because they observe very small changes they conclude 
that these effects “need cause no anxiety to the owners of 
such resistances.” We think they have seriously misappre- 
hended our work when they say that we have given “ по in- 
formation about the behaviour of standard resistances under 
natural conditions." 

The above considerations we think fully justify the title of 
the article which Drs. Jaeger and Lindeck criticise as too 
general. We will say, in further justification of the title, that 
we have never tested а standard of resistance or a resistance 
coil (of 10 ohms or over) made in the regular manner, with 
shellac covering, which has not varied appreciably with 
moderate changes in the humidity, whereas we have found 


many'in addition to those described in our Paper which do 
show such changes. 


t 


With reference to coils on wooden spools Drs. Jaeger апа. 


Lindeck вау: “ That resistances wound оп lacquered wooden 
‘spools are unsuitable for precision work in consequence of the 
swelling of the wood, has been known for a long time at the 
Reichsanstalt.” The implication is that we discovered nothing 
new in this respect. But our point was, not simply that the 
wood swells, but that the shellac covering of the spool absorbs 
moisture and passes it on to the wood, so that both wood and 
shellac swell, whereas paraffin so effectually excludes the 
moisture that a paraffin-covered wood spool wound with wire 
remains almost perfectly constant through wide ranges of 
. (See Fig. 6, Vol. LIX., p. 341, of The Electrician.) 
e were not showing simply that wood is an unfit material 
for the spools of precision resistances, but that shellac is an 


unfit substance for such resistances on any kind of spoo 
unless protected from changes in atmospheric humidity. 

Drs. Jaeger and Lindeck say, by way of minimising tl 
effects of humidity, that “ even the variations noticed 
Washington are unimportant for most, practical measuremen 
for they are small and distributed over a long interval of tin 
By the use of drying, materials, &c., it, is further. possible wh 
required to easily remove the effects of:humidjty.” For mc 
practical. measurements the effecta af humidity.are, of cour: 
inappreciable. But we were discussing precision resistance. 
and the changes are certainly serious in a great many kinds 
measurements. Nothing has anuoged us at the Bureau 
Standards in the last few years in our precision measuremen 
of capacity, inductance, and other quantities depending | 
accurate resistances so much as these changes due to humidit 

That they are: distributed over a long interval of time” 
not a great advantage. If one's resistances аге in error by : 
unknown amount in summer or autumn, it is not much comfo 
to know. that. in the following winter they will return to abo 
where they were the preceding winter. . 

That.“ by the use of drying materials, &c., it is furth 
possible when required to easily remove the effects of humidity 
is a serious misapprehension. The effects of humidity in a co 
as we have shown; require months to be removed, if the co 
are kept submergéd. in oil as they often are; and if o 
attempts it one cannot know when the effects of moisture a 
removed except. by the resistance of the coil, and that can on 
be known by the usé of a standard that, has not changed. 
ig a very considerable task to calibrate the high resistances 
a box accurately in terms of the 1 ohm coils in the box, ai 
very few care to undertake the task. It is not zufficient, to ha 
à. possible way of finding out (as Drs. Jaeger and, Lindeck su 
gest) whether one's higher resistances have changed, What a 
wanted are resistance standards and resistance boxes and oth 
resistance apparatus that do not change. We think we ha 
shown the most serious-source of error in resistances as at prese 
generally made and used and have suggested how to preve 
such changes. We are still working on the subject att 
Bureau of Standards and are glad that the problem has be 
taken up at the Reichsanstalt. 

Drs. Jaeger and Lindeck give results of recent measureme! 
which, show very slight variations indeed in a number 
standard coils of various denominations up to 10,000 oh: 
confirming their previous work iu this respect.. Whetl 
these coils were originally selected from a larger num! 
because of their exceptional constancy, or whether they ж 
differently prepared from those we have been getting in rpc 
years, or whether it is partly accidental that the humid 
varied during May and June of this year so as to le 
the coils with almost exactly the same values at the’ 
of June that they had at the end of April, I do not kn 
If they will take the same coils and keep' them at 25 or 30 
cent. iumidity for a few days and then bring them ир; 
humidity of 50 or 60 per cent. and then to 70 or 80 per & 
and find no appreciable chaiiges, the evidence would be im 
tant. But measurements that nearly agree when no info 
tion is given as to humidity are not sufficient. | 

The 1 ohm standard coils (Reichsanstalt form) of the Bu 
of Standards have fluctuated very little in comparison witl 
changes in the coils of higher values, but they do vary а 
themselves under natural conditions by an appreciable am: 
due to variationsin atmospheric humidity, and these varia 
have been a source of serious concern to us. n 

The sealed standards which we have recently devise 
have been studying for several months differ mainly 
those now generally used (and known as the Reichsi 
form) in being of smaller size, having closed cases whic 
hermetically sealed, and in having the cases permanently 
with pure oil. The resistances are thus oil-immersed ar 
temperature can be accurately obtained, and yet no ¢ 

due to varying humidity can occur, as the thoroughly 
resistances and oil áre perfectly proteeted fromthe atmos 

Our work tends to confirm the work of Drs. Jaege 
Lindeck, as they very properly observe, not only that mat 
is very well adapted for resistance standards, but thi 

method of mounting the resistances and protecting then 
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the oxidation of the air or oil by shellac or varnish is very 
satisfactory, provided they are also protected from the effects of 
atmospheric. humidity. This effect is certainly too great in 
the higher resistances in general to be safely ignored in preci- 
ion work, whether in standards or in resistance boxes. If, 
by some modification in the construction of the standards, as 
Drs. Jaeger and Lindeck suggest, or by sealing them from 
the atmosphere, as we have done, the danger of nize due to 
humidity is obviated, then they would seem to be all that 
could be expected of wire standards. With resistance boxes 
that are not to be submerged in oil we have found a coating of 
paraffin over the shellac or varnish to be of value. The tem- 
perature coefficient of manganin is so small that a slight un- 
certainty of temperature in many cases is not material. With 
boxes that are to be oil-immersed the coils (or at least, the 
higher-valued coils) may be separately sealed in metal tubes, 
or, what is still better, the entire box if properly designed may 
be sealed. This we have already done with many of our oil- 
immersed resistance boxes. 

I cannot close this communication without referring with 
appreciation to the splendid work of the Reichsanstalt, with 
which Drs. Jaeger and Lindeck have been prominently iden 
tified, in the development of resistance standards and resis- 
tance apparatus. This work is nowhere held in higher esteem 
than at the Bureau of Standards, nor are manganin resistances 
anywhere appreciated more than by us. It was inno spirit of 
disparagement of manganin, or of reflection on the work of 
Drs. Jaeger and Lindeck for their published statements as to 
the constancy of manganin resistances, that we gave out our 
results. It has been a mystery to us at the Bureau of Stan- 
dards why the manganin standards of the Reichsanstalt 
remained so much more constant than those in Washington. 
I think the facts given above as to the probable differences in 
= variation of the relative humidity in the laboratories of 
the Reichsanstalt and the Bureau of Standards go far towards 
1 the difference in the behaviour of the resistances. 
: " also possible that, although we have supposed them to be 
"m S nnd s it is partly due to some difference in 


PHOTO-TRANSMISSION. 


T н last issue we gave a somewhat detailed account of the 
genious arrangement devised by Prof. Korn for the tele- 


barbie transmission of 


receiving a 
duction to о of 


This device is now 


photographs. 
d popular attention owing to its intro- 
sm in the offices of our contemporary, the 


sup 
Tris 
situated at Knockroe farm, 13 miles from Tralee, county Kerry. 
The farm has been bought by the company for this purpose, 
and when the station is finished the company will forthwith 


165 


Daily Mirror, to the editor of which journal we are indebted 
for the photograph here reproduced. 


This photograph, of His Majesty King Edward VIL, was 


transmitted telegraphically to the Daily Mirror offices, London 
on Nov. 8th, from the offices of L'Illustration in Paris. | 
be seen from the illustration, which must be considered one of 
the best results yet obtained in photo-transmiesion, great 
developments are being made in the working of Prof. Korn's 
apparatus. 
transmission, which were very noticeable in early photographs, 
are but little app: rent in the present example. 


As will 


The lines due to the special method adopted in 
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THE KNOCKROE TRANSATLANTIC RADIO-TELE- 
GRAPH STATION. 


The Amalgamated Radio-Telegraph Co. have courteously 
lied us with a number of interesting details of their new 
station, now approaching completion. The station is 


establish an Atlantic shipping service, and will prepare to 


transmit messages to a station to be. erected. shortly on 


the coast of Canada. The Poulsen system of telegraphy by 
undamped waves is, it is held, specially fitted for long-dis- 
tance signalling by virtue of the high degree to which the 
principle of resonance can be applied, and by virtue of the fact 
that more power can be actually emitted as radiation by this 
method than by the spark method. 

The station consists of a power-house 40 ft. square, with an 
adjoining accumulator- house, and two operating houses at & 
little distance from the power-house. Three high masts, each 
about 3ft. square at the base and about 360 ft. high, are 
arranged round the operating house, and nine short masts, 
each 70 ft. high, form a circle 2,000 ft. in diameter round the 
high masts. The high masts are built of square timber baulks, 
as will be understood from the illustration. They were built 
in a nearly horizontal position, each on its own staging, and 
were raised by acrab and a jury mast in turn, and stepped 
into large blocks of concrete. These high masts carry the 
upper insulated ends of about 300 wires, which descend in а 
cone to the lower masts, whence they are gathered into one 
central conductor and led to the operating house. : 

The power-house contains two small and two large dynamos, 
driven by a portable steam-engine. The large machines feed 
the Poulsen arc transmitter ; the small machines are for charg- 
ing the accumulators and for lighting, or, like the accumulators, 
are used for giving high feld-excitation to the large machines. 
The usual small-power tranemitting arc on the Poulsen system 
requires a voltage between 400 and 500 volts; it is possible 
that higher voltages than these may be necessary at this big 
new station. Otherwise, we are informed, there is little differ- 
ence between the arc apparatus at this station and the appara- 
tus at other stations; there is the rotating carbon electrode, 
the cooled copper electrode, the water-cooled arc box, and the 
magnetic field, which is used to hold the arc at the top 
limit of the electrodes and to spread it through the cooling 
hydrogen atmosphere. The electrodes are of larger section 
than usual, the cooling is more carefully contrived, an 
the electromagnet is the largest yet used, being more 
than 4 ft. high. The condenser circuit associated with the 
arc, in which the electrical vibrations are generated, is of 
somewhat special construction ; the capacity being a number of 
metal plates hanging in air, of total capacity about 30,000 cm., 
capable of being grouped in divisions. The capacity required 
being so small, and the air spaces between the plates not being 
large, the condenser is very compact. It 1s one advantage of 
the arc method that the maximum potentials reached in the 
electrical vibrations remain very low as compared with the 

otentials reached in spark telegraphy. With the apparatus 
at the new station it is estimated that a radiation of 10 to 15 


i i : ich 1 it is claimed, 
kilowatts will be reached: which 18 far more, 1 

than the power needed to transmit good signals 3,000 ще 
The transmitting apparatus has been designed to transmis, 
D 
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normally, waves 3,000 to 5,000 metres long, and to be capable | vention of which the large quantity of energy being passed into 
of yielding the wavelength desired with absolutely perfect the antenna can be controlled without the slightest spark at 
freedom from variation. the sending key. | | l 

The engineers of the company are very confident that they The galvanometric method briefly described above is not 
will succeed in printing transatlantic messages, and are positive | the only success the engineers of the company have made 
that they will not be limited to telephonic reception. For this ' in the art of printing long-distance wireless messages. The 


Photo by W. B. McCarthy. 
Fia. 1.—V1£w oF Mast ON CRADLE. 


they are apparently relying chiefly on their new thermo-electric — ticker“ method of receiving, which was invented by Poulsen 
detector. This instrument has been used with great success in апа Pedersen, has been adapted to working a relay and Morse 
conjunction with the thread galvanometer. The deflections of | inker. It may be mentioned that the ticker receiver as used 
the thread of the galvanometer are made to affect the pathof a nowadays has proved considerably more sensitive than the 
light beam, and this, falling on a moving tape of sensitised original combination of ticker and detector. The intermittent 
paper, prints the dots and dashes of the Morse code as deflec- contact effected by the ticker is not now used to throw a 


Photo by W. B. McCarthy 


Fic, 2. - Мазт iN Course op Erection. (Time taken, 6-8 hours.) 


tions all to one side of the centreline of the tape. Fifty words | cohererinto the circuit, but is used to throw in a large condenser 
а minute have been printed by this receiver, but it is expected | which, being charged, is quickly discharged directly through 
that 150 words a minute will easily be reached. This implies | the telephone or through the relay. It was with this instru- 
automatic sending ; and with this in view the Knockroe station | ment that the recent long-distance record for a ship-signal 
is being equipped with a new sending mechanism, by the in- | was received —2,060 miles. 
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CORRUGATIONS ON THE UPPER SURFACE OF 
RAIL HEADS.* 


For about the last 10 years the phenomena known as corruga- 
tions have been present in а greater or less degree on electrically 
driven tramways and light railways. They appear, for the most 
part, on straight or slightly curved rails, and are but seldom on 
sharper curves. Their occurrence is irregular, for they may be on one 
or both rails of a certain section, be evenly spread over the length 
of the rail or only on certain parts of the same, in this case usually 
in the neighbourhood of the joint. Corrugations appear in general 
somewhat quickly, and their growth is naturally in proportion to 
the traffic. They are fairly regular, and having reached a certain 
maximum, depending on circumstances, begin slowly to disappear, 
so that after a period varying from three to five years they 
again become harmless. If they are removed by filing they 
again reappear in a greater or less degree. They are very seldom 
irregular, though the waves are of different length and depth. In 
some cases the strong compression of the rail at the tread edge 
results in knocking and hammering, and then the corrugations will 
not disappear, but will increase in depth. 
 Üorrugations first seem to have appeared on the lines of the Cin 
cinnati Street Railway Co. and on the cable lines from Birmingham 
to Handsworth. They were considered to be due to the vibrations 
of the cable, which produced similar vibrations in the portion of the 
ruil wheels between the spokes. The speed was also thought to be 
a factor, as on some slower moving cable systems corrugations were 
not noticed. In a manner somewhat analagous, attempts have been 
made to find a relation between the length of the corrugation and 
the tooth space on the gear wheel. This theory is, however, inad- 
missible, as corrugations would then appear on all systems. In the 
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mine Way corrugations which have occasional 
: y appeared on steam 
и be mid to be due to oscillations of the moving 
atthe оар am lines would then be affected. The real reason 
of the ыр ons would appear to be the action of the hard tyre 
appear on id on the rail material, and the reason wh y they did not 
and ue = lines is that the tyres were then softer, the speeds 
If the a 855 9 violent. 
closely. i K ce of the corrugations is examined rather more 
rue und that where they occur the material of the rail 
bina lee еа part is displaced, chiefly towards the groove, 
rogations, the е also towards the outside of the rail head. Cor- 
the mil head exon” only appear when the action of the wheels on 
d & permanent displacement of the material. 
lores, in thin oe can, however, only be caused, when outside 
of the material c the load on the wheels, exceed the elastic limit 
wheel load sho am wha It is not necessary that each single 
may be the cumul always exceed the elastic limit, but the effect 
caused by the | 49 result of a number of small displacements 
explanation 1 nearly approaching the elastie limit. This 
of the omuia the gradual formation and steady growth 
9 
two cannot үзө es eel are of elastic material. The contact of the 
rail, but must : оге, take place along only one line normal to the 
the load, the ¢ M a certain surface whose area depends partly on 
duced thereby = icity of the material and the compression pro- 
e surface of th partly on the shape of the bodies in contact. If 
than 1 Ча is level it is clear that it must be more de- 
latter can spread Wheel is flattened, because the molecules of the 
s out more easily to either side. 
. "port o à 
Verein Deutaches mitten to the Eleventh Annual Meeting of the 
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the Zeitschrift für Ун ы cibos erwaltungen. Abstracted 


To show experimentally how the mutual effect behaves in- both 
cases a disc of hard indiarubber was taken to represent the wheel 
and two equally large rectangular pieces to represent the rails. One 
of these pieces was of the same hardness as the disc and the other 
was softer. The disc was placed between these two and a pressure 
was exerted along a diameter of the disc so that the pressure was 
the same throughout. Fig. 1 shows the effect obtained, from a 
photograph of the arrangement. The results show that in both 
cases the compression of the tyre was smaller than of the rail- 
head. The alteration in shape was not confined to the contact sur- 
faces, but extended beyond them, the distance being greater on the 
softer rail. The contact surface is a curve which, without any 
great error, may be assumed to be the arc of a circle. This in. 
both cases has the same diameter whose length is less than that of 
the wheel. The wheel penetrated further into the softer rail, and in 


Fia. 2,—WHEEL AT Rrer. 


the same way, on this rail the contecé surface and strains are 
greater, while the specific surface pressure is less. Fig. 2 shows the 
effect more clearly, the wheel and rail being provided with a system 
of lines, so that the details of the strains can be seen. In the case 
of the wheel at rest, the length of contactSurface and the strains are 
grouped symmetrically about the centre of the axle. 

When the wheels begin to move the To is quite different. In 
the experiments undertaken, the imporfant mutual action, which 
two elastic wheels connected by an elastic axle exert, had to be 
neglected, and pure rolling motion was first considered. The move- 
ment of the wheel in the direction shown in Fig. 8 may be con- 
sidered during a very small time interval as a rotation about а. The 
portions to the right of a are, therefore, subjected to, and those -to 
the left relieved of, a load which varies inversely as the distance 
from a. The resultant pressure is, therefore, not at a, but at some 
point towards the right which can be obtained by finding the resul- 
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ant of the load on the wheel and of the horizontal force driving the 
уза From a consideration of Fig. 1 the curve in this case was de- 
duced to be a parabola and a photograph taken during the rotation 
of the wheel, and which is shown in Fig. 3, confirms this 5 
The longitudinal section of the corrugations 18 generally the same 
en When the wheel skids instead of rolling, the horizontal Берир 
of the rail material exerts а pressure on the front of the portion s 
the tyre in contact and flattens it. The curve йаша ай : 
that shown in Fig. 1, except that the part on the rig i _ : à 
radius of curvature. Its resemblance to the rolling = ваа с 
firmed by Fig. 4, which а how 10 ги ів pushed fo 
el, compressed and compe le . | 

? The depth to which the wheel sinks depends directly on e со 
of the contact surface. It makes an elastic impression on the 
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head, which changes as the wheel rolls over the rail anda progressive 
wave is set up, both in the transverse and Jongitudinal direction. 
Corrugations are not produced directly by the vibrations thus set up, 
but by the strains produced by them in the rail material. The fric- 
tional resistance in the case of a rolling wheel tends to push the 
particles of the rail in the direction opposite to that of motion, 
while when braking occurs the effect is reversed. If the total 
tensional stress approaches or exceeds the elastic limit, perma- 
nent lengthening of the fibres of the rail material occurs. The 
material is partially driven to both sides and partially forced 
forward, and at the same time compressed. This compression 
causes gradually increasing projection which forms the nucleus of 
corrugation. The length and depth of the corrugation must be 
within the limit given by the diameter of the wheel and by the differ- 


Ета, 4. RoLLINd WHEEL, 


ence in hardness of the materials in proportion to the acting force, 
which is assumed to be the resultant of the load on the wheel and 
the force propelling the car. As the momentum of a vehicle is 
ually destroyed by the brakes the compressive strain, and con- 
sequently the shocks, become gradually smaller. It is clear, there- 
fore, that in addition to the greater hardness of the material of the 
wheel tyres the chief cause of the formation of corrugations is 
ekidding, due to the application of the brakes on the wheels. 

The formation of corrugations on curves is due to the same cause, 
as 5 increasing with the speed always takes place. 
Corrugations will be more readily formed on the less loaded rail and 
the difference of material of the two rails also has an effect. This 
may страш why skidding sometimes occurs on one rail and not on 

e other. 


Fio. 5.— SLIP PING WHEEL, 


The rt then deals with the “ brake traces or strips ” cau 

the skidding of the wheels, about which nothing has hitherto bean 
published. These occur as one or more metallically pure strips at 
pisces where the car has been braked, and indicate the path travelled 
y the wheel after braking. They also appear on rails opposite cor- 
rugated rails, and may be considered to be the nucleus of corruga- 
ne or as if the corru ations themselves produced а braking action. 
Mig а hard wheel rolling on the rail is braked, the effect is simi- 
a to that of a tool on the work, with the difference that in this case 

2 tool is rounded to reduce as far as possible the positive work. 
i en ее out with ball pressure devices showed по consider. 
me erence in bardness at different parts of the corrugations 
ere can, however, be only a difference of hardness when the cor- 
rugation is not fully developed. Once the development is complete, 
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there must be balance between the material and the external forces, 
and the surface of the rails must be practically everywhere of the 
same hardness. А further deepening of the corrugations is only 
conceivable when the blows of the wheels caused by them lead to 
such an increase. This is, however, not generally the case, and 
once the corrugations are fully developed any further strains above 
the elastic limit do not occur, but the corrugations are gradually 
removed at a rate depending on the speed of operating the cars. 

Corrugations may, then, be said to form when the stresses 
between the wheel and rail are such that they equal or approach 
very nearly the elastic limit of the rail material. A case of this 
kind may occur (1) when the tyre is harder than the rail. (2) 
When slipping occurs caused by (a) applying the brakes hard or 
suddenly, (6) starting up too quickly, (c) travelling round curves, 
(d) the advance of the driving wheel and the springy following of the 
driven wheel, (e) various effects, such as unequal diameter of the 
wheels on one axle, unsuitable tyres and rail-head profile, unequal 
wear on the tyres, unequal elasticity of the rail head, &c. (8) Bya 
combination of any of the above, though one of them might 
not by itself cause corrugation. Moreover, they might arise through 
a combination of the above with (a) vibration, (b) increased speed, 
(c) increased wheel pressure, (d) diminished contact surface between 
wheel and rail on account of unsuitable profile. 

Because corrugations have only appeared within a certain time, 
or were not known before that time, some new factors must have 
been lately introduced, which may be summarised as follows: — 

l. The different relative hardness of rails and tyres and other 
similar physical properties. 

2. Introduction of mechanical braking arrangements and the in- 
creased braking produced thereby. 

8. Increase in the wheel diameter. 

4. Increase in the speed of operation. 

With regard to (1) a practical proof is given. Electrical working 
was introduced on the Hamburg tramways in 1894, when rails and 
ques of equal hardness were used, and no corrugations were noticed. 

hen, in 1896, harder tyres were introduced, the corrugations ap- 
peared in а comparatively short time. They did not, however, 
appear only on the new rails, but also on those which had been laid 
some years and whose surface had already been compressed. In 
the following year а line worked by steam locomotives with soft 
tyres was adapted to electric traction and the phenomenon quickly 
made its appearance even on those rails which had been a long time 
in use. 

This report is only intended asa directive influence to further work, 
the principal part of which remains to be done, and work should 
therefore be undertaken for the purpose of obtaining further material 
on the subject. 


A STANDARD MAGNETIC FIELD.* 


BY R. GANS. 


In all measurements involving the accurate knowledge of a mag- 
netic field it is desirable to be able to reproduce without difficulty а 
known magnetic field, so as not to be obliged to make an absolute 
magnetic measurement every time. 

If a magnetic field can be stored in a collection just like a resis- 
tance or inductance, we are in a position to make measurements in 
this normal field or to compare an unknown field with it. Investi- 
gations of the Zeeman phenomenon, of magneto-optic effects, of 
galvano-magnetic effects, and electrotechnical measurements are 
easier to carry out with such а standard, and it is to be expected 
that the results of different observers will show а closer correspon- 
dence, since, no doubt, the discrepancies between different results are 
largely due to errors in the measurement of magnetic fields. 

By means of mutual inductance standards, such as those put on 
the market by Siemens & Halske, the ballistic sensitiveness of a gal- 
vanometer may be determined. If a small inductance coil is con- 
nected up with the galvanometer thus calibrated апа is withdrawn 
from the normal field, the induction impulse gives the area-turns of 
the coil in absolute measure, a quantity whose measurement is 
desirable for many magnetic measurements. I believe that phy- 
sicists and technical men would like to see a set of standard coils put 
on to the market side by side with the mutual inductance standards. 

We must, therefore, answer the question as to the need of а mag- 
netic standard field in the affirmative. And already in many insti- 
tutions there are standardised coils free from iron, whose field may 
always be reproduced by means of а measured current, and since 
nowadays we are in a position to accurately reproduce electric cur- - 
rents, say, by means of a Siemens and Halske milliammeter of pre- 
cision, a magnetic field may be stored in this manner provided the 
coil is unchangeable. 

Such an iron-free coil has the advantage that the field is accu- 
rately proportional to the current and that no hysteresis intervenes, 
but suffers under the disadvantages that the field cannot be very 


* Translated from the РА ysikalische Zeitschrift. 
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strong. Besides, the field is only uniform over а very small space, 
which is not easily accessible. | 

In the slit of a gapped iron ring а field may be generated which, 
in consequence of the high permeability of the iron, is both stronger 
and more accessible ; but, on the other hand, the field in the gap is 
not proportional to the magnetising current, on account of the bend- 
ing of the magnetisation curve, and there is also hysteresis. 

The problem is to combine the advantages of the gapped iron ring 
(strong field, homogeneity, accessibility) with those of coils free trom 
iron (absence of hysteresis, proportionality between current and 
field). - 

Н, resis may be eliminated by a definite method of make апа 
break. Thus we may proceed slowly upwards along the pristine 
eurve from the zero at make, and may employ decreasing commu- 
tations at break, meaning that we continuously reduce the current 
and simultaneously keep reversing it. Then, when the current be- 
eomes zero, the iron has reached its pristine condition. 

Proportionality between current and field is obtained as follows : 
The BH curve runs in such a manner that from the origin a tangent 
may be drawn to the curve, touching it at P, (Fig. 1). P, corre- 
sponds to the field Ho. Clearly P, is that place on the curve where 
1 ВІН has its maximum value, for the line OP joining the origin 
to a point in the curve makes an angle with the H axis whose 
tangent equals u, and since OP, is the steepest position possible to a 
line, OP, we have the maximum permeability at H,. 

In the neighbourhood of P, the curve may be replaced by the 
tangent OP, and near Н, we have therefore 


B= HK I. (1) 


The range of fields within which the magnetisation curve may be 
replaced by (1) depends upon what deviation from proportionality 


B 


Fro. 1. Fro. 2. 


is admissible. If, for instance, errors up to 0*5 per cent. are allowed, 
we may, of course, employ (1) over a wider range than when the 
error must not exceed 0:2 per cent. But with any given range of 
error the range of fields depends upon the closeness with which the 
tangent adheres to the curve. A material whose „— H curve ров. 
2 a flat maximum is specially favourable. | 
in е Proximity to the maximum has the further advantage that, 
: consequence of the high permeabilities, the magnetic leakage is 
ery small, while at the same time В is as great as possible for а 

given Н. But the demagnetisation due to the air-gap even im- 
EM matters, for we do not want proportionality between B and Н 
ai between B and the current i, or, in other words, be- 
n B and H when Н is the external field which would exist if 


there were no iron between the turns. In a uniformly wound toroid 


We have H= 4min, 


| alats Athar then proceeds to investigate the influence of the gap 
tionalit Кы ОНА, and shows that the range of due propor- 
: E . as large as possible when the permeability curve 
em бз but flat maximum at a small field intensity, and when 
EP is not too narrow. | 
ае n a widening of the slit will always necessitate an 
sation bil iit ampere-turns on account of the greater demagneti- 
litat; укн м not too narrow have the advantage оѓ 
enta i 
* gapped toroid, lon, and also it follows from the formula for 
B 17 ampere · turns 
th { li ip + 2 | 
is the са e of p by alterations of temperature or secular changes 
of temperate, the larger la. But, as a matter of fact, the influence 
St рааны 18 quite negligible, 
a 
and ы? m had a ring made of cast iron, rich in carbon 
l 62 Lem. пев ed. Its dimensions (Fig. 2) were as follows: 
e tubi 50805 em.; 2r=4 885 em. 
e coil Evi of turns was 714; the wire was 9mm. in diameter. 
of shellac covered with linen tape and soaked in a thick solution 
e positi that it was quite immovable. | 
no Percoptibl 1 standard with respect to the earth's field had 
o influence, but since such an influence could be traced 
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in subsequent standards with tapering pole pieces, the standards 
were always во placed during calibration that the magnetic meridian 
plane was parallel to the polo faces. In any other position a correc- 
tion is necessary, which may be obtained by reversing the current. 

Calibration showed that with a range of deviation not exceeding 
0:5 per cent. proportionality only extended from 1:5 to 2:4 amperes. 
Within this range we have 

Н (gauss)=1348 I (ampere). 


But this standard did not work so eatisfactorily as the later ones. 
For it was found that the constant varied by 5 per cent. in accor- 
dance with the direction of the current. This variation is indepen- 
dent of the orientation with respect to the meridian. Since I cannot 
indicate the cause of this disparity, this standard is not recommended 
for use. Опе of the elements may be that in this construction the 
ring has everywhere the same cross-section. ` 

Standard No. 2.—From the same material a second standard was 
made, of the same dimensions, except that the cross-section tapered 
towards the pole faces (Fig. 3), so that the pole faces made circles of 
15 mm. diameter. This core was wound with 1,000 turns, the addi- 
tional space left by the tapering being entirely filled up with windings, 
so that the completely wound standard presented the same appear- 
ance as No. 1. The tapering produced a stronger field in the gap. 
The winding in the additional space considerably reduced the mag- 
netic leakage and made the field in the gap more uniform. The 
range of proportionality lies between 1:6 and 2:0 amperes. > Within 
this range | Ea. c qn 

H (gauss) = 2856 I (ampere). 

This value was found a year after a first calibration, whith -had 
given the value 2852. This shows that the value of the constant 
had not materially changed in a year, in spite of repeated use. 

Standard No. 3.—A third standard was made of Krupp’s soft cast 
steel, whose magnetisation curve was particularly promising. It 


— m. 


Fro. 3. Fro. 4. 


was the same material as that from which the Reichsanstalt had 


cast its terminal yoke. The dimensions are evident from Fig. 4. 

There were 1,700 turns. Proportionality obtains between 1 and 
8 amperes, and within this range 

Н (gauss) = 8490 (amperes). 

To give an idea of the deviations from proportionality I may here 
quote the ballistic deflections e obtained with magnetising currents 
i by withdrawing a test coil from the gap. In Table I. the winding 
was traversed in one direction, and in Table II. in the opposite 


direction. ВЕТ Table II. 
j 8 


i (ampere). | е | ei | i (ampere). e ejt ä 
1.023 8 63. | 59718 
1,025 61:15 | 5978 - 1,072 63:95 59: 
1,408 | 84°25 | 59°85 | 1,510 90°2 59:92 
2,080 | 1217 59:94 | 2,034 1219 60°08 
2534 | 1520 | 5998 2.580 155-0 69:84 
2,982 178-0 | 59-85 | 2,966 177˙5 5965 
Mean... 5988 . Mean ... 59°84 


n Mean of total . . 59.85. 
i ions. By 

The values ¢ are in every case the means of two deflections | 
taking the mean of the values of e/i the curve. is not replaped by a 
tangent, but by a chord, which further increases the range of pro- 

і alit y 2 . е 

РО peolute calibration was carried out ballistically by онн 
with а coil free from iron, whose field had been determine? PY о 
Paschen with a tangent galvanometer according to a method devise 
by himself. 

The figures above quote 
are the following: 
For Standard No. 


77 33 
” 55 


ears, therefore, that Standard No. 3 
кеа with fields in the ratio of 1: 3. Thi 
increased by a change of dimensions. 


d show that the ranges of measurement 


Ow and 3,930 gauss 
1 between 770 unc 
” 3,496 „„ 10,488 „ 
3 is decidedly the best, 
в range may be even 


E 


170 


THE ELECTRICIAN, NOVEMBER 15, 1907. 


Fe a rR SS Se ES —ñ— 
!. ee a ee Bg ee TL TE 


The standards have already found practical application in the 
Tuebingen Physical Institute, Mias Stettenheimer having ballisti- 
cally determined the fields of a very large electromagnet used for 
absolute measurements of the Zeeman effect, and Mr. Gmelin having 
measured the same effect for smaller fields in the gaps of the 
standards themselves. 
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AUTOMATIC REGULATOR FOR OBTAINING COR. 
BTANT CURRENTS OF VARYING POTENTIAL 
DIFFERENCE.* 


BY O. SACRUR. 


The apparatus consists essentially of а Bredig & Hahn ampere- 
manometer | and the manometer regulator proper, the liquid for 
the manometer being mercury. 

In the receptacle А жы о УЖЕ gas is generated at two large 
nickel electrodes by the current it is desired to regulate, the gas 
escaping by tho narrow capillary B. Consequently, a pressure is 
created in A, which, in accordance with Poiseuille’s law relating to 
friction in capillary tubes, is proportional to the velocity of the 
emission of the gas, and, therefore, proportional to the current also. 
This pressure is read off on the manometer tube fused to the appa- 
ratus. C and D are platinum wires fused into the tube, and E a 
screw with a platinum point, adiustable in a vertical direction. A 
gas voltameter, A, is connected in circuit at the points a, b on the 
diagram of connections. 


The manner in which the regulator works can easily be seen on 
referring to the figure. S is the source of current, X the apparatus 
in which the current is to be maintained at a constant strength, 
G an ammeter, and WI. WI, W. are sliding resistances intended for the 
adjustment of the current. The desired current in X is obtained by first 
regulating WI; and then, by raising or lowering the tube F com. 
municating with the pressure gauge, the lower mercury meniscus is 
adjusted until it is immediately beneath the wire C. The screw Е 
is then adjusted immediately above the upper surface of the mer- 
сигу. If, now, the working pressure of S falls, and, consequently, 
the current in the circuits S, X, G, A, Wi, contact is made at C, and 
the circuit through W., C, D, parallel to WI, is closed, so that the 
current in A, G, 8 rises in intensity again. The contact at C is 
thereupon broken, and the action is repeated automatically. A 
corresponding action takes place when the working pressure rises. 
HUNE is made at E, and tho circuit through D, E, W, is closed, 
: e uses in A, G, X falling in intensity until the contact at E is 

rokenagain, Inthis manner the average difference of level of the 
mercury in the manometer tube, and, consequently, the current in- 
tensity, 1в maintained constant in spite of pressure fluctuations. 
The resistances W, and W, must be such that the inclusion and ex- 
clusion from the circuits produce variations in the current which 

ае ры an the шо of the working pressure. 
the regulator is to work well for a long time the following pre- 
cautions should be taken : The first U iube between A ind the na 
cury manometer is filled up to C with absolute alcohol or distilled 
men in order that the making and breaking of the circuits through 
сау not cause an explosion of the oxyhydrogen gas. The filling can 
В one with а small funnel having а glass cock. It is also advisable 
О cover over the mercury meniscus E with alcohol. Drops of water 
EE JJ 8 


* Abbreviated t lati : : TEN >, ; 
Vol. XIIL., No. 41, pp. 674 and 618. ^ MVt Sir Elektrochemie, 
t Zeitachrit für Elcktrochemie, Vol. VII., p. 259 (1901). 


must not be allowed to adhere to the capillary B. This can be 
avoided by closing the waste pipe for the oxyhydrogen gas at the 
bottom and having lateral openings only. The funnel head H 
should not be too small, and should be packed with cotton wool, in 
order that the gas, which has a higher temperature during genera- 
tion in А, may cool down in Н to room temperature, and free itself 
of any үш: water vapour by means of the cotton wool before 
entering the capillary. | 

A series of tests made shows that the apparatus works вайв- 
factorily. An ordinary gas voltameter was connected up between 
X (an electric resistance furnace in the present case) and S. The 
average current at varying pressure was calculated from the total 
oxyhydrogen gas generated in a definite time (20 to 30 minutes). 
Working with pressures in the neighbourhood of 40 and 50 volts, and 
currents of 2:40, 4:5 and 5:0 amperes respectively, it was found that 
the average current remained constant within 1 to 2 per cent. even 
when the working pressure varied more than 10 per cent, The 
absolute magnitude of the current fluctuations (which can be varied 
at will by sliding the resistances W, and;W,) does not within certain 
limits exert any influence on the value of the average current. 

The regulator can be employed for direct current or alternating 
current from 0:5 to 10 amperes. In dealing with large currents it 
is advisable to place the vessel A in flowing water. The percentage 
accuracy with which the average current intensity is maintained 
constant depends on the absolute difference of level of the mercury, 
which is, for its part, determined by the length and width of the 
capillary. In all the tests mentioned above the increase in pressure 
was about 10cm. An alteration of current of 1 per cent. thus caused 
an alteration in pressure of 1 mm. 

The regulator is applicable for all installations the working 
pressures of which are subject to considerable fluctuations on 
account of unequal load. It can also be employed for electro- 
chemical operations and for the regulation of accumulator currents 
when it is required to take a strong constant current for a long 
time. By using the apparatus it is possible to do the latter during 
the whcle of the time of discharging or charging without inter- 
ruption. 

The apparatus has been placed on the market by Messrs. Huger- 
shoff, of Leipsic. 


THE FARADAY SOCIETY. 


The 31st ordinary meeting of the Faraday Society was held on 
Tuesday, October 29, 1907, at the Institution of Electrical Engi- 
neers, 92, Victoria-street, S.W. Mr. ЇЧ. T. M. Wilsmore, M.Sc., 
was in the chair. 

The Chairman announced that Sir Oliver Lodge had accepted the 
invitation of the council to succeed the late Sir William Perkin as 
president of the society. 

The following Paper (by Bertram D. Steele, D.Sc.) was read on:— 


„The Electrolysis of Salt Solutions in Liquefied Sulphur 
Dioxide at Low Temperatures."* 

The author gives a preliminary notice of a research on potassium 
iodide dissolved in sulphur dioxide, the main conclusions being ав 
follows :— 

. 1. When a nearly saturated solution of potassium iodide in sulphur 
dioxide is electrolysed between electrodes consisting of thin platinum 
wires, and with а P.D. of between 10 and 20 volts, a current of 


about 80 to 100 milliamperes is obtained during the first instant. 


The current immediately begins to fall rapidly to a value consider- 
ably less than 1 milliampere. With a P.D. of about 40 volts appa- 
rent gas evolution occurs (possibly equllition of sulphur dioxide), 
and on breaking the circuit a polarisation E.M.F. of over 1 volt is 
obtained, 

2. With larger platinum electrodes the fall in current is much 
slower, but after several hours falls to a similar extremely low 
value. In this case a scarcely detectable polarisation voltage can 
be observed. 

8. Similar results are obtained when mercury electrodes are used, 
but the fall in current is not so marked. 

4. With platinum and mercury electrodes the current, which is 
extremely variable and inconstant, appears to depend on the previous 
history of the electrodes. 

5. It has been found that a constant and consistent current 
can be obtained by using a silver, copper or iron kathode of large 
area. 

6. The following changes occur at the anode: When a platinum 
anode is used iodine is liberated and dissolved in the surrounding 
solution. When a zine anode is used no iodine is liberatéd and the 
solution remains yellow in colour. It is probable that zinc iodide 
is formed and dissolved in the solution. When an iron anode is 
used no iodine is liberated, but the solution surrounding the anode 


* Abbreviated. 
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becomes blackish-green in colour. When a mercury anode is used 
mercurous iodide is formed and precipitated, forming a layer on the 
electrode which appears to cut off the current. 

7, The following changes occur at the kathode: When currents 


0190 milliamperes and over are used with a platinum kathode there 
is formed a dark-coloured crystalline deposit, which on drying in an 
atmosphere of dry sulphur dioxide becomes white. Small quantities 
of sulphur are always found mixed with this deposit. The deposit 
on analysis was found to have а composition very closely corre- 
sponding with that required for potassium sulphite, in some cases 
being, however, much richer in sulphur dioxide. The platinum 
kathode, if very small currents are used, is still coated with the 
ium sulphite compound, but contains little, if any, admixed 
sulphur, which is, however, in all cases found dissolved in the sola- 
tion surrounding the kathode. The extraordinary manner in which 
the current falls after the first few moments is thus accounted for 
by the deposition of a thin film of insulating sulphur on the surface 
of the kathode. The deposition of sulphur is prevented by using 
either a silver or a copper kathode. Under these circumstances a 
black deposit is formed on the kathode. This deposit is probably 
silver sulphide or copper sulphide, as the case may be, and as both 
of these are conducting substances the current is not seriously 
diminished. No evidence has yet been obtained of the deposition 
of potassium as metal on the kathode. | 
8. By means of a specially constructed piece of apparatus the 
conductivity of the solution in the neighbourhood of the kathode 
was determined during the progress of the experiment, and in all 
cases an increase of resistance was observed. 
In the same way as the liberation of hydrogen at the kathode 
during the electrolysis of a solution of potassium iodide in water is 
ded as evidence of the occurrence of hydrogen cations in the 
aqueous solution, so the liberation of sulphur at the kathode in the 
foregoing experiments indicates the occurrence of sulphur cations 
in a solution of potassium iodide in sulphur dioxide, and, similarly, 
the formation of what is probably potassium sulphite in the latter 
“= is analogous to the formation of potassium hydroxide in the 
ormer, 
In the discussion following the Paper Dr. T. M. Lowry was 
sceptical as to the existence af sulphur ions. He thought secondary 
reactions would explain Dr. Steele's observations. 


i Paper by Mr. F. E. Westox, B. Sc., and Mr. Н RosskLL ELLIS, 


"The Action of Aluminium Powder on Silica and Boric 
Anhydride," 
was read in abstract by Mr. W: 
some of the a en алы! R 


The authors have studied the action of aluminium 

. ; 1d powder upon 

a иш and silica respectively. It is shown that in Ehe 
of boric anhydride the reducing action of the aluminium de- 


SA чл the fineness of both the aluminium and the boric anhy- 
(в) Mixtures in molecular è | П 
an proportions of the finest obtainable 
mii d edu and powdered BO; which have passed through a 
Sim iced meshes to the square inch react at once, in the cold, 
ФМ with a fuse of Mg ribbon and BaO, powder. 
fined Ixtures in proportion of Alz to 28203 only react when 
" о 1 redness in a muffle furnace. 
passed thron podus to (a) and (b), but using B,O, that has only 
react when M a sieve of 8,600 meshes to the square inch, only 
The proda туе to 800°C. and dull redness respectively. 
: da AiE " the reaction were shown to be Al,O, and mixtures 
tile ton E borides, the latter predominating in the 
iher Шш. g molecular proportions and the former in the 
n i i 
latter rear of aluminium upon silica the authors used for the 
again, the on diab palpate silica and fine silver sand. Here, 
alles, the spee a Me rins pan with the finer varieties of 
ihi 1 o i ing i i 
мерай silica, kiesel А, ile еа being іп the order 
leselguhr Sn че Place in the cold with precipitated silica and 
Constituents in у 8 started with a fuse of Mg and BaO,, when the 
e mixture ies mixture were in the ratio of 8510, to ВА; when 
the reaction on] Ys the constituents in the ratio of 3510, to 4Al 
en sand w 2 00k place on heating the mixture to dull redness. 
ness in each = the mixture had to be heated to a dull 
ch case before the action commenced, and in the 


mixture containi : 
in the ш 851О, to 4Al free sand and free Al were found 


The products 
а фот by the 


„R. SELIGMAN 
reactions was fu e that some of the heat required in these 
ing i Wh 15 the aluminium or boron, as the case шау 

being used for maki e fireproof slags obtained in many cases 
Ustrial purposes, - "Ing acid-resisting crucibles and for other in- 


оз reaction contained in all cases AlO; silicon 
Production of SiC],), and probably some silicides 


slag in all cases prevented the preparation in a pure state о 
like boron and silicon. | | | 


mite. 
the tungsten being melted and being obtained on cooling as a hard 
regulus. The heat is so great that the calcium oxide is also melted. 
Rutile is also reduced by calcium ; the reaction, however, is not so 
intense, and the titanium and calcium oxide are not fused. | 
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Dr. F. M. PERKIN pointed out that the difficulty of getting a fusible 
products 


Dr. Е. М Perkin and Mr. L. PRATT read a Paper on 


The Reduction of Metallic Oxides with Calcium Hydride," ` 
and illustrated some of the reductions. Б, 
When copper oxide ів mixed with calcium hydride in proportions 
corresponding to 2CuO + CaH,=2Cu+Ca0+H,0, and ‘ignited by 
means of a match, a vigorous reaction ensues and volumes of steam 
are given off. On cooling, a black mass is obtained, which on 
treatment disintegrates, owing to solution of calcium oxide, and 
metallic copper in a state of fine division is obtained. Pyrolusite, 
hematite and tin stone all behave in a similar manner. Zinc oxide 
appears not to be reduced. Lead sulphide and antimony sulphide 
both react vigorously, and during the reaction the mixture swells 
up considerably, rising up out of the crucible in a cylindrical form. 
Very little metal is produced, the bulk of the product being a dark 
grey mass, which appears to be а compound of the metal with cal- 
cium and sulphur. r 


r 


Borax апа boric anhydride also react with calcium hydride when 


the mixture is strongly heated in the muffie furnace. Silica in the 
form of fine sand only reacts after prolonged heating, but reaction 
takes place more readily when kieselguhr is employed. Wolframite 
and rutile only react with difficulty. — 


Experiments were also tried with metallic calcium and wolfra- 
In this case а particularly vigorous reaction takes place, 


The action of metallic calcium upon metallic chlorides was also : 


studied. Manganese chloride and cadmium chloride are readily 
reduced. When metallic calcium and strontium chloride are mixed 
together in molecular proportiona and ignited by heating in an iron 
crucible by means of t 


e blowpipe reaction ensues— . 
SrCl, + Ca = CaCl, + Sr. 


Very little metal, however, is obtained, probably owing to the forma- 
tion of a sub-chloride, CISr – CaCl. On adding two atoms of calcium 
the reaction is intensely vigorous, and the metal is obtained as a 


fused regulus. With barium chloride the reaction is less vigorous, 
With the alkali metals very vigorous reactions also take place. 


The following | Е 
„Note on a Series Parallel Lamp Resistance.” 


was communicated by N. T. M. WILSMORE, M. Se. 

The accompanying diagrams represent a method of arranging 
lamp resistances which has been found very convenient for electro- 
chemical work. The arrangement was devised some years ago by 
Prof. J. D. Cormack, of University College, London ; but no ac- 
count of it has been published by him and it does not seem to be 


generally known. 


Fio. 1. Fic. 2. 


In the figures only three lamps with their connections are shown ; 
but the number of lamps may be increased indefinitely. The lam 
sockets Li, Lz. L4, &o., are connected permanently in series WI 
each other and with the terminal TI; but, by means of the two-way 
switches Si, Sz» S, &c., they may be connected up fuither in several 
different ways, во as to produce & wide variation in the total resis- 


tance between the terminals T, and Tz. Thus, with three lamps of 


the same size, the following six combinations are possible: Three 


lamps in series (Fig. 1), two lamps in geries, one lamp, one lamp 
in parallel with the other two in series, two 1n parallel, or three in 
parallel (Fig. 2). If the lamps have в resistance of 100 ohms each 
the resistances corresponding to the above steps will be рег 
tively 800, 200, 100, 6°66, 50 and 23:3 ohins. With lamps of diffe- 
rent sizes, or with a larger аши of р the number of pos- 
i mbinations becomes much greater. 
VV is that no movement of the switches can one а 
short-circuit between T, an T,. The two-way switches m are 
a well-defined central “off” position. For this reason, an Be 5 
because one can follow the connections from the positions of the 
knobs, Lundberg’s “ Duplex” tumbler switches have been found 


suitable. 
EZ 
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“ТИШ BLECTRICIAN" INDUSTRIAL SUPPLEMENT. 
With the number of Тив ELECTRICIAN for Sept, 14, 1906, was issued the 
first of a series of Industrial Supplements,” to be published from time 
to time with THe ELEcTBIOUN. The fifteenth issue of the Supplement 
is published (Gratis) with Tre Exvecreicuy for this week. 
The“ INDUSTRIAL SUPPLEMENT” is a comprehensive record of develop- 
ments in Electrical Plant, Machinery, Apparatus, Accessories, Sundries 
and Materials, and of their prov suitability for various Industrial 


urposes. | ў 
: We invite descriptions and illustrations of New Applications of Electri- 
city to Industry, and shall cordially weloome any assistance we may 
receive in connection with the SuPPLEMENT. | . 

The “INDUSTRIAL SUPPLEMENT" is holed for filing or banging, and 


filing covers can be supplied for holding 6 or 12 issues. 


ELECTRICITY SUPPLY. 


Tho Sories of seven comprehensive Tables of Statistical and Engl. 
neering Data relating to Electricity Supply Undertakings of the 
United Kingdom for Lighting, Power and Traction, which are 
published annually with “The Electrician,” have been carefully 
corrected, and are now obtainable complete (with Index) in com: 
pact book form, printed on hard paper, price 6/-, post free 6/6. The 
Set includes a good list of British Colonial Electricity Supply and 
Tramway Undertakings, and forms unquestionably the most 
perfect group of engineering details concerning Electricity Supply 
presen 


— — 


COMBINED GAS AND ELECTRICITY UNDERTAKINGS. 


Hitherto, the connection between gas and electricity, as 
regards the joint working of such undertakings, which has 
been chiefly confined to municipal enterprise, has been 
slight and generally unsatisfactory. That indifferent re- 
sults should have been obtained is due chiefly, no doubt, to 
the fact that a municipal committee making the expert- 
ment already had а gas undertaking on its hands, and 
probably initiated an electrical undertaking simply to pre- 
vent the sooner or later inevitable competition of private 
enterprise. Naturally, the committee would feel an incli- 
nation to favour the gas undertaking, which may have been 
in their hands for a number of years, giving satisfactory 
results, rather than the new comer, which would require 
careful handling of a somewhat different kind. Consequently, 


Submarine Cable Laying and Repairing. Бу H. D. Wilkinson, M. I. E. E . 
New Edition in preparation. beens son, M.LEE. | the electricity undertaking would be likely to languish. 
Alternating Current Motors. By Dr. Rudolf Goldschmidt. Га Prepa ‘ation. | 


Tustances of joint control occurred at Birkenhead and 
Stafford. Although there has heen a marked improve- 
ment since combined working was al olished, progress Was 
delayed and much valuable time was lost by the experiment. 

In municipal work there is generallya lack of commercial 
stimulus, and thus better results might be expected if the 
question of joint working were taken up by gas companies 
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rather than by municipalities. A gas company, how- 
ever, may feel considerable doubts as to the necessity 
or desirability of taking up the question «f elec- 
tricity supply, which, in the nature of things, is essen- 
tially different in many respects from the supply of gas, 
although there are some features in common. Naturally, 
gas-driven plant would be used under such circumstances, 
but there would be a certain feeling of distrust, due to 
the fact that gas-driven stations in this country have not 
been very successful, though it is generally allowed that 


there is no very sound reason. why they should not be so. - 


In the case of large towns the question of joint working 
is no longer one to be considered, because electricity under- 
takings are already in existence, and probably nothing 
would be gained by any attempt at combination. In 
certain of the smaller towns the gas company may feel 
safe on the assumption that the field is not sufficiently 
promising to induce an electricity supply company to 
cominence operations. In other small towns, however, the 
gas company may realise that competition, sooner or later, 
by municipal or by private enterprise, is certain to come, 
and in that case the company may feel it worth while to 
consider the question of a joint undertaking. In the event 
of such a course being adopted the final results should cer- 
tainly be better for the public, provided the new under- 
taking is run on business lines, and the gas company will 
find certain promising features in the combination. 

Recently we described a generating system of this type 
at Ascot, in which some of the advantageous features were 


alluded to. For example, coke may be used for making 


producer gas, and is naturally available on good terms as 
a by-product of the gas works. In the event of any failure 
In the gas producers, illuminating gas шау be used as a 
stand-by. Further, suction gas is one of the cheapest forms 
of power at present available, so that fuel costs will be low. 
Similarly, the management expenses should be low, and 
since meter readers are already required by the gas company, 
the work of rendering existing quarterly accounts would 
probably be but little increased. Moreover, clerical work and 
1 could be worked in without much additional cost, 
s А А 5 could probably be provided with- 
ЖШ 11 i expense. Consequently, most of tbe items 
10 ms jeavily against a small undertaking would be 
ОШ. a minimum. Perhaps the greatest advantage 
1 рош of view of the gas company would be that 

erwise Inevitable competition would be stopped, and if 


the сот; | ; 
шрапу loses consumers of gas it gains consumers of 
electricity, 


— 


REVIEWS. 


let of the undermenti 
опей works сап be had from The Blectrici 
on m ectrician Office, t 
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Fuel, Water and Gas Analys 
Matted is f ; N B. C. 
T (London: b N 
pime ae. на to collect into опе volume information of 
convert large engineers and manufacturers who have to 
should Nie ec of fuel into power. Such workers 
in this way, and : ing of the raw materials for power obtained 
sheet of their should be able to draw a fairly explicit balance- 
abundant bat md account. Information of this sort is 
ecessary fanta e er scattered, and any work bringing the 
facie case for f gether in an intelligible shape has a prima 

or laveurable consideration. 


Ф 


The present book is a distinctly good attempt to fulfil the 
purpose indicated above. It deals with fuels as the ultimate 
source of power, with water as а most needful intermediary 
when the heat engine is worked by steam, and with the gases 
which are the excreta of the system and a highly important 
factor in arriving at a judgment of its efficiency. 

In the section on fuel, in addition to the usual descriptions 
of the more ordinary kinds of fuel, there are some useful 
numerical data, and here and there a remark of some signifi- 
cance. For example, it is sound doctrine to insist, as is done 
on p. 15, on the extreme importance of proper sampling of 
fuel; unless that is realised, analyses and calorific tests, how- 
ever useful as exercises of manipulation, are valueless for 
appraising the fuel. In spite of this truism sampling is con- 
stantly scamped. A good deal of space is given to the 
calorimetry of solid and (by implication) of liquid fuels, but 
nothing is said about its application to gaseous fuels; in fact, 
in this book gaseous fuels are the Cinderella of the family—a 
position of some anomaly. The choice of a coal in relation to 
its price is dealt with in Chap. IV. of the first section, and a 
table is given as an appendix, in which the number of calories 
which one pennyworth of various coals will yield is stated, the 
author recognising that, although this value is correct in the 
calorimeter, it will need modification when the fuel is burnt 
under a boiler. 

The part dealing with water follows similar lines to that on 
fuel. There is a description of different types of water, and 
then, as in the case of fuel, directions for their examination. 
Except for the convenience of getting all matter cognate to the 
subject in one volume, it is doubtful whether the inclusion of 
analytical methods can be defended ; they are superfluous for 
the chemist and a trap for the inexpert. A mistake, common 
enough, is made on p. 80 in the method there given for deter- 
mining the organic matter in a water residue by ignition. 
Sodium carbonate in known quantity should be added before 
ignition, to prevent the loss of Cl from magnesium chloride. 
Оп p. 84 petrol is suggested as a suitable solvent for extracting 
oil from feed water; it is far too apt to contain oils of high 
boiling point; carefully rectified petroleum spirit or ordinary 
ether, both proved free from non-volatile matter, should be 
employed. But such slips detract little from the value of the 
chapter, which includes much sensible advice, notably on the 
absurdity of using secret boiler compositions at exorbitant 
prices, and substituting for plain straight-forward tankage for 
water softoning, elaborate machines with patent rights attached, 
when no consideration such as limited space or want of super- 
vision compe! the use of the latter. 

The third part, on waste gases, is, perhaps, the best. Points 
that are often overlooked, such as the serious loss in heating 
power due to water either present as such or produced by the 
combustion of the hydrogen of the fuel, are adequately insisted 
оп. Many apparatus, including various automatic devices for 
testing flue gases, are described, and the serious limitations of 
the latter made clear. They have their proper use but cannot 
displace the control of the living chemist. | | 

Enough has been said to show that the book covers its chosen 
field in a useful and adequate manner ; most steam users would 
gain by reading it. | 
Uber die Entwicklungsmóglichkeiten des Induktionsmotoz 

für Einphasen-Wechselstrom. Ву R. уох Коен. (Berlin: 
J. Springer.) M. 2.60, . . 

At the present time, when the possibilities of single-phase 
motors in connection with electric traction and similar work 
are being eagerly discussed, à eritical comparison of the Lah 
single-phase induction motors which have ever been designe 
or suggested is of considerable practical interest. Such а о 
parison is successfully made in the book under к 555 
the motors enumerated do not exhaust the complete list, bu 
they are representative, and we do not think that any omission 

i d In the first part of the book 
of importance has been mace. р аай 
the author expounds the complete theory of the plain n uc ie 

tor, and points out its imperfections as he proceeds in bis 
d 885 PH ing thus initiated his readers into the some- 
5 1 which take place in single-phase 
induction motors, he discusses seriatim р шен n. 
posed by Tesla, Steinmetz and Corseplus. INS e-p 
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tion motors with commutators are then dealt with, the types 


by Thomson, Latour, Deri, 


di d being those suggested 
Шию ў {Ӯ In the chapter which follows, 


Atkinson and Winter-Eichberg. 


all these motors are compared with one another on the basis 


of starting torque, efficiency, power-factor, speed regulation, 
and so on. In an appendix the author gives the complete 
calculations of a 8 H. P. induction motor on the basis of 
the theory given at the beginning of the book, and 
compares the results so obtained with those dorived from 
actual tests. The agreement is very fair, considering that a 
number of minor influences were neglected in order to shorten 
the calculations. The book is clearly and concisely written 
and well illustrated. Although its chief value lies in the 
judicious comparison of the most promising single-phase 
motors of the present day, it may also be recommended on 
account of the exceptionally lucid theory of the plain single- 
phase induction motor, a subject which it is the exception 
rather than the rule to see satisfactorily dealt with in text- 
books. 

Elektrometallurgie des Eisens. By Dr. BERNHARD NEUMANN. 
Vol. XXVI. of Monographien über angewandte Elektrochemie.“ 
(Halle-a.-S.: Wilhelm Knapp.) 

From time to time we have printed articles and abstracts 
dealing with tho olectrometallurgy of iron and steel, and the 
monograph which lies before us, although from a German 
source, is practically a résumé and enlargement of these articles. 
The material, of course, has been collected from a great varicty 
of sources. A considerable portion of the material was obtained 
from the Transactions of tho Faraday Society, but, strange to 
вау, Dr. Neumann rarely acknowledges this source of original 
information. This book is a very useful compilation and is 
well up to date. The illustrations also are very well produced. 

The first portion is historical, going buck to the discovery of 
the electric arc by Humphrey Davy. Of course, while there 
were only batteries as sources of power no results of any actual 
value could bo obtained, and it was only when the dynamo 
was introduced that any headway was made. As a matter of 
fact, however, the electrometallurgy of iron dates back only a 
little over 10 years, and it is within the last five years that it 
has shown itself a commercial possibility. Broadly speaking, 
there aro two kinds of furnace, the one in which electrodes are 
employed and the electrodeless or induction furnace. Should 
the smelting of ores in the electric furnace ever become a com- 
mercial process, the only furnace which is likely to be of value 
for this work will be the electrode furnace. As a matter of 
fact, judging from the experiments which have been carried 
out in Canada with Canadian iron ores, there seems little 
roason to doubt that in the near future a considerable portion 
of the Canadian ores—especially in districts where fuel is 
scarce and water power is readily available—wi!l be smelted 
by electrothermic methods. 

As Dr. Neumann points out, the chief success so far has been, 
not the smelting of ores, but the production of high-class 
steels and alloys. In fact, in a good many cases it has been 
found more advantageous to use electrothermic methods for 
the production of high-grade crucible steels than the older 
method until lately in vogue. 

Ferro-silicon was first produced in the electric furnace, and 
now, according to Dr. Neumann, it is more largely manu- 
factured than any other iron alloy. The country par excellence 
for the manufacture of ferro-alloys is France, and it is quite 
astonishing to note the number of works which exist in that 
country for their manufacture. Anyone wishing to know 
their names must look on p. 149 of Dr. Neumann’s monograph. 

These monographs are by no means light work to compile, 
and the publie are very much indebted to the authors who 
have been induced to write them. 


The Chemistry of the Materials of Engineering. By A. H. 
Sexton, F.LC. (Manchester: The Technical Publishing Co.) 
Pp. 535 f x. 5s. net. 

'This is the second edition of Prof. Sexton's book, in which 
he seeks to cover ground previously unoccupied, except by 
large treatises beyond the reach of ordinary students. The 
subjects dealt with are iron, steel, copper, lead, zinc, tin, 
alloys, wood, stone, clay, mortars and cements, fuel, water, 
lubricants, paints, varnishes and some minor materials. As 
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indicating the scope of the work, we may mention that the 
chapter on alloys does not deal with the theoretical points 
with which this subject abounds, but the effects of varying the 
proportions of the different constituents are given, and the pro- 
perties of the various commercial brasses, bronzes and ot her alloys 
are briefly described. The book will be found useful, not only 
by students, but by those engineers who deal with ruch ma- 
terials and who wish to have an elementary text-book at hand 
without purchasing the more expensive works in which those 
subjects are included. 
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EXPERIMENTAL STREET LIGHTING IN CANNON- 
STREET (LONDON) BY “GILBERT” MAGAZINE 
FLAME ARC LAMPS. 


The introduction of “flaming ares, especially yellow flaming 
arcs and the carbons necessary to produce them, has added tre- 
mendously to the possibility of lighting large spaces cheaply and at 
a cost which cannot be approached by gas. The yellow flaming аге 
is two to three times as efficient as the ordinary open white arc, and 
considerably more so than enclosed lamps of any description. The 
difficulties which offset this are the expense of the carbons and the short 
hours usually obtainable. Cheap “ flame” carbons can be obtained, but 
they require somewhat special lamps to burn them, and, further, the 
diameter of the carbons used has tobe kept particularly small, so that 


VIEW ОЕ MECHANISM. 


ExTERNAL VIEW. 


to obtain reasonable hours of burning some form of magazine lamp is 
essential. The Gilbert patent lamp used in the above connection would 
be more properly termed а multi-carbon lamp, and is put forward by 
the Gilbert Arc Lamp Co. (Ltd.) as a practical solution of а maga- 
zine lamp, without the unavoidable complication of a magazine lamp 
proper, which naturally suggests separate loose carbons feeding auto- 
matically one after the other into burning position, and this, inde- 
pendently of the moving and loose carbons, involves certain further 
complications in an already sufficiently complicated apparatus. · 

The Gilbert lamp gets over all the above mentioned details at one 
stroke by simply using a number of small diameter carbons in one, 
or rather each, holder or slider, the works of the lamp remaining 83 
simple and, in fact, the same as the works of an ordinary open type 
arc lamp. Instead ofmechanism to change carbons, the carbons remain 
in place and the change is merely electrical, the arc changing from one 
pair of carbons to another, and во on, every 15 minutes or 80, & much 
simpler alternative. In some cases this change-over of the arc may 
be considered objectionable, but the makers cluim that an inspec- 
tion of the lamps in Cannon-street will convince observers that 
this is not so. In a reasonably long circuit the fluctuation therein 
is confined to a momentary variation of about ) amp., and the 
actual change only means в diminution of light fora second or two. 
Of course, the mechanism of the lamp is so arranged as to effect this 
change as quickly as possible, and also so that the exact electrical 
conditions are under all circumstances are immediately recovered 
and permanently maintained. 

The lamps in Cannon-street are of the 10-ampere type, and burn 
satisfactorily in series of 10 on 400 volts or of 12 on 460 volts, and 
are, therefore, about 400-watt lamps, including steadying resis- 
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ге. The hours of burning vary from 42 to 45 with slightly 
fernt compositions of carbons, and to avoid waste the lamps сап CORRESPONDENCE. 
de trimmed to burn to within a few hours of the time required of 
them. Thelamps a ed шие" to ехэ = pum 16in. — | 

bons. The cost of the cheap carbons works out to about one- -— , 
m the cost of the flame carbons generally used. THEORY OF ELECTRIC OSCILLATORS. 

We append an external view of the lamp and of the mechanism. TO THE EDITOR OF THE ELECTRICIAN. 
The makers have arranged this type of lamp to burn with as low a 

Sin: The greater part of Prof. Fleming’s reply to me last 


consumption of energy as 210 watts. 
| week is founded on a total misconception of the nature of my 


L———À criticism. I do not need to plot the curve m sin 20 cos (mr — nt) 

| =c to recognise the general accuracy of Dr. Fleming's Fig. 3 

LOWERING GEAR FOR SUSPENDED ARC LAMPS. (The Electrician, Vol. LIX., p. 939), nor even to discover the 
particular inaccuracy, which suggests that the wave-length is 

doubled in the course of three semi-waves. If, as Dr. Fleming 


We have received from the London Electric Firm, of Croydon, . : dd 
pina of a new method of suspension for arc lamps, which seems to think, I questioned the validity of the analysis, he 


has 


n made use of at Eastbourne, so that the lamps may be lowered would be quite justified in challenging me to point out the 


precise nature of the error. But that is not my 
position. 1 admit, so far as is possible without a 
minute examination line by line, the correctness 
of the analysis. To make the origin of my diffi- 
culty clear I must ask you for space to give in 
non mathematical language what I conceive to be 
the generally accepted view of the nature of electric 
wave propagation. 

Consider a small element of the space traversed 
by electric waves. There will be found in that 
space a varying magnetic flux and an electric dis- 
placement mutually at right angles to one another, 
and both at right angles to the direction of wave 
motion. The rate of change of displacement 
represents the displacement current at that point, 
and the rate of change of the displacement current 
gives rise to change of magnetic flux in the neigh- 
bouring space; the total magnetic flux at any 
point further on being determined by tho sum- 
mation of the fluxes reaching it simultaneously 
from all such elements. This change of magnetic 
flux gives rise, at that further point, to electric 
displacement and displacement currents, which, 
again, propagate new magnetic fields. Both the 
electric displacement and the magnetic flux oscil- 
— late in direction, but everywhere they are at right 

‚ 1,—Уг or CENTRiLLY-SUSPENDED Авс Lame angles to the direction of wave motion. 

ТИРУ ИР: B : It will be seon that this account of the matter- 
1 s ышы, ун, As will be seen from Fig. 1, lends itself readily to mathematical expression b y means of differ 
е (шы нА » те the lamps are suspended by ential equations. The very selection of a small element of space 
шейк ok a towerladdee, She dicta nce bel oe such cases being by | (dx dy dz), the rate of change and rate of rate of change (d/dt 

ce between the span wire poles | and «?/dé), the variations of displacement, or flux, from point 
on to point at the same instant and the changes in the rates of 
Ш N variation (d/dz, d/dz’, &c.) all suggest mathematical treat- 
мо +) | ment ; but in essence tho thing is as simple as the swing of а 
Э | pendulum, while the physies of it are analogous to the mutual 
induction between the coils of a transformer, once the idea of 
p displacement currents is grasped. There is little difficulty in 
forming a mental picture of the whole operation, nor even in 
presenting its main outlines to the first intelligent man one meets. 

Into this picture the Hertzian loops enter as a disturbing 
element. But I am aware that there are often several ways, 
equally valid, of presenting the same phenomenon—for example, 
a simplo harmonic motion can be resolved into two equal and 
opposite rotations ; and I try to find а place for the loop. I 
take Dr. Fleming's equation, cos (mr nt) = c[m sin?0, fix f, 
Fio. 2. and give c successive values from 0 to m, во as to fill theloop with 
a series of little loops. Then I look at the result and compare 1t 
' with what I had always understood to be Maxwell’s conception 
| of electric waves. I find that, so far as the lines near the back 

( and frontof the loop, and also near the line 0 = 7 / 2, are concerned, 
xd the lines of force correspond very closely to what I should 
have expected. The loop ends are a difficulty, but I try, not 


| as very successfully I am afraid, to account for them by diffusion ; 
for the wave, owing to its origin, is of greatest amplitude in the 
2. But whenI 


middle of the loop — i. e., along the line, 0 = 2. 


| | Gran AB MODIFIED ТО ALLOW LAMP TO BE 
| 
| Deawn to SIDE or STREET. 


in the view tho А 
means of a winch ard bort 64 ft. The lamp шау be lowered by n ] along that line the 
m barrels inci ns the Company's special gear, or a winch with come to the arc, ke I find that all along 


drawn to the у; g 2) may be used, so that the 1 first ; fore, of the dis lace- 

i е sid the lamp may 0180 | directi the electric force, and therefore, of the disp 

interference with N road before lowering, so as to prevent 9 Es Derpendicular 8 а н in the direction ol ware 
) 


e. 


176 
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motion, opposed to it on one side, with it on the other. That 
shatters my image of wave motion at a blow, nor can I re- 
construct it so as to assimilate this new phenomenon, I look 
up the history of the loop, and find it originated, indeed, with 
Hertz, and во rests on his authority, but that the equation on 
which it is founded was an assumption. Hertz himself in- 
troduces it with “ Let us put П = El sin (mr—nt)/r,” and even 
with regard to the functions II and Q he only claims for the 
system of equations involving them that it is “а possible 
solution of our equation." Dr. Fleming himself describes the 
form of the function IL as а “ guess." Surely the onus probandi 
lies with those who uphold the guess. Т, for one, refuse to 
entertain it, so long as it leads to a result which I consider 
unintelligible. I shall continue to hold that in every part of 
the wave the displacement is parallel to the wave front. 
Perhaps I may hazard a guess on my own account. The 
successive loops are very suggestive of contour lines on а 
mountain. If they he taken, not to show the direction of the 
displacement, but as loc; of points of equal displacement, they 
help to define the wave. The outermost would then be truly 
a line of force, marking the outline of the semi-wave at the 
instant that the direction of displacement changes sign. 

What led Hertz to his choice of an equation must always be 
a matter of conjecture. Possibly he selected it because he was 
already committed to a theory of the origin of the wave in the 
detachment of a loop from the oscillator; a theory which was 
also pure conjecture, and which has been the subject of much 
contradictory and obscure explanation.—I am, &c., 

Wimbledon, Nov. 6th. W. M. MADDEN. 


| We have forwarded a copy of Mr. Madden's letter to Dr. 
Fleming from whom we have received the following reply :— 


TO THE EDITOR OF THE ELECTRICIAN. 


SiR: Iam glad that Mr. Madden has explained so fully and 
clearly his objections to the current theory of oscillators, and 
if I may trespass again briefly on your space I hope to be able to 
put as clearly what I think is the basis of his difficulty. Mr. 

addon starts out with an assumption which is not generally 
true when he says: “Considera small element of the space 
traversed by electric waves. There will be found in that space 
a varying magnetic flux and an electric displacement mutually 
at right angles to cach other and both at right angles to thedirec- 
tion of the wave motion.” This last statement is only true at very 
great distances from the origin. The electric force is not always 
at right angles tothe radius vector at pointe within distances at 
which (mr) - is not large compared with (mr)-*. Hertz implies 
this in his memoir (see Electric Waves," Jones’ translation, 
р. 143, last paragraph but one from bottom of page), when he 
says, ‘Hence at great distances (from the oscillator) the force 
(electric) is every where perpendicular to the radius vector from 
the origin of the force ; the propagation takes place in the form 
of a pure transversal wave. The magnitude of the force is 
Elm? 5 sin din f constant distance from the 
zero point 1% decreases towards the axis, bein i 
to the distance from the latter.” | dili 

The fact is, that as long as we fix attention on points not 
very far from the oscillator, as above defined, which are not on, 
or very near, the equatorial line, there is at these points a con- 
stant change in the direction of the electric force. The force 
1s always in the plane of the radius vector, but not always at 
right angles to it. It executes a change in direction amount- 
Ing to a rotation. Hertz discusses this very fully (loc. cit., 
PP. 147, 148) in a paragraph too long to quote. 

This rotation of the electric force at points near the oscil- 
lator as the wave passes over them amounts to the super- 
position of a longitudinal wave on a transverse one. and I 
think that the origin of Mr. Madden's difficulty is that he has 
assumed that at all points, near as well as far, the wave has a 
pure transversal type, which is certainly not tlto case. His 
description of the physical operations in this space is perfectly 
correct at points on the equatorial line and also at points very 
far removed from the саа but it is not a correct descrip- 
tion of the fact at other places. 

i Then, again, as regards his criticism of the form of the 
unction II Elsin (»r—nt)/r. It is quite true that Hertz 
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gives no indication of how he arrived at it. This puzzled me 
for some time, and I was led to describe it as a“ guess." But 
it was, nevertheless, a correct guess. In my articles I have 
shown that it is ап immediate consequence of the definition of 
scalar and vector potential. The electric potential at any point 
varies as Q/r. If, then, о is a sine function of the time, it would 
vary asQsin nt/r if the effect was instantaneously propagated. If, 
however, it takes a time, r/v, to travel a distance, r, then the 
potential at the point in question is represented by 


Qsin 10 — t)/r=Q віп (mr - n!)/r. The same is the case for 


the vector potential, and hence we can derive oxpressions for 
the electric and magnetic forees by suitable time and space dif- 
ferentiation of the function sin (mr - u /. This last expression 
is built up from the fundamental equations of electromagnetism, 
and is not a guess in the sense of doubtful correctness. Му 
use of that term to denote Hertz’s mode of arriving at it is, 
therefore, liable to misinterpretation. I should have said that 
he has not indicated how he first arrived at it. However diffi- 
cult it may be to translate the mathematical expressions into 
verbal language, it is the analysis which must guide us in the 
last resource. 

If the fundamental ideas of electromagnetism are correct 
and the expressions for the electric force correctly derived, 
then there is no escape from the conclusion that the lines 
drawn in the Hertzian diagrams do represent the actual distri- 
bution of that force at certain instants in the field, and that at 
successive instants their change is of such a character that it can 
be described as a movement of these loops of force through 
space, but not equivalent to the existence of a pure transversal 
electromagnetic wave at all points. —I am, &c., 

University College, London, Nov. 11. J. А. FLEMING. 


SENSITIVENESS OF PHOTOMETERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Mr. Wild, in your issue of November 8th, records 
some interesting observations which he has undertaken with a 
view to determining the relative sensitivenessof various forms of 
photometer. Whilst the conclusions at which he arrives coin. 
cide very largely with one's own experience, I venture to 
doubt whether Mr. Wild is actually measuring sensitiveness 
in the ordinary acceptance of the term. 

His results show that with every photometer head thero is 
a particular distauce through which it may be moved from the 
point of balance before any difference in illumination becomes 
noticeable; but I hardly think it follows that the same photo- 
meters, when used in the ordinary way—that is to say, when 
moved backwards and forwards on either side of the point of 
balance through smaller and smaller distances— would neces- 
sarily show the same order of sensitiveness. 

In the first place, Mr. Wild's method is undoubtedly very 
much in favour of the flicker photometer. It is well known 
how extremely difficult it is to determine, when staring at 
two almost equally illuminated surfaces, which of the two is 
the brighter, except by oscillating them to and fro. With tho 
flicker photometer, however, it is a much easier matter to 
determine whether or not there is any flicker, and oscillation 
is far less necessary. Even admitting this, Mr. Wild’s figures 
bring out the interesting result that for lights of the same 
colour the flicker photometer is inferior to the others. 

Again, even as a means of comparing stationary photometers 
against themselves the method seems to me hardly to be beyond 
reproach. In the case of photometers having what might be 
called a **material" dividing line (as distinguished from a more 
or less optical one), as, for example, the Ritchie wedge or the 
Trotter inclined screen, the eye cannot avoid endeavouring to 
focus the dividing line when the illuminations are stationary. 
If oscillated, on the other hand, this tendency is largely 
counteracted. That it exists сап be shown by the very much 
greater sensitiveness which is obtained when the eye ia allowed 
to get slightly out of focus, or when a lens, focussed short of 
the screens, is employed. 

A further difficulty which arises in connection with euch 


tests is that the operator is bound to have some preference 
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тА ч б 
NGHE con 51 ‘ai i 
ANC complete submission of the great cap‘ains of industry to the inevitable in the employ- 


ment of the electric motor is now merely a matter of time. The principle is conceded 
and with that the electric power engineer may rest content. He is assured that the 
пои will embrace all that is best for his purpose in motors and controlling 
that electrical б л а а of wires and cables about his shops and buildings it is natural 
invariably meek 1 E E urnec to account whenever possible. In most electrically-driven shops one 
Me чш (8 escent lighting, each workman having his own lamp. The main aisles and 
оти 1 8 mS and approaches will have their arc lamps, as being the most efticient illumi- 
with power i , ы ue practice of electrical illumination does not obtain in conjunction 
оа 110 0 515 ays, to say the least of it, a lack of appreciation on the part of the 
se conn oe PIT EE | е asset of the electric service. As a general rule, however, arc lighting 
ee 0 ops and in the open spaces around factories. What must be looked for now 
Иж Mace a manufacturer in his arc lighting as he evinces in the power department 
general efficiency of his pl ч way as he puts an improved controller or motor to maintain the 
ares where the conditions of жы te be expected to substitute, say, flame arc lamps for open or enclosed 
1 0 EX. and other considerations justify it. | 
At the present * jd completely vindicated its claims to recognition by the user of light. 
presented by the early for is 5 efficient form of artificial illuminant known. The probleins 
which have an 2 E p : | t E lamp have been successfully solved, and types are on the market 
pleasing ПКО fread urning record behind them. On grounds of economy and intense yet 
| In industrial 1 н, үе Are acknowledges no rival, either in the ranks of electric or gas lamps. 
With advantage, and from ш where ordinary arcs are employed the flame lamp may. be introduced 
electrician ауа | a mechanical point of view it is as simple, if not more simple. The class of 
regards their trimming ы ae icis charge of ordinary ares may be entrusted with flame lamps, both as 
preferred to o с? 5 hp 1518 general maintenance. On the score of illumination they are to be 
and galleries, TE = Q36 ica in many situations, particularly in the lighting of long aisles, bays 
itself to the manufactur пошу н also a distinctive feature and one which will naturally commend 
there is no need е E particularly if he purchases his energy from an outside source; not that 
operation as the „ in isolated plants, where the coal pill is as much a reflex of the cost of 
Issue, and the large and М supply account. From the details of flame arcs which we publish in this 
experimental "e by 5 number of such lamps in daily use, it will be gathered that the 
equally the кшш ы, opment has been some time passed. Obviously that lamp which meets 
! buildings and in the Hs S of street, shop window and interior lighting 1s worthy а place about the 
may be. Ifa 0 a з workrooms of the manufacturer, no matter what his particular products 
Mains should be ta | "x дүе energy is available, and is being drawn upon for power, the same 
consumer who is m or arc lighting; and, wherever possible, for flame arc lighting. The electricity 
Utilising energy has ing and ready enough to avail himself of legitimate improvements in methods о! 
damp may, 1 sheet ои scope for his propensities in this direction in the flame arc. The flame are 
ae be unhesitatingly recommended, and it isto be hoped will be more extensively employed. 
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Messrs. Everett, Cdgcumbe 8 Co., Cid. 


TN directing the attention of our readers to the manu- the instruments must be turned out n ee ea 
| facturing aspect of electrical instruments, we have in to admit of their being sold at a р! ice ES E 5 
mind the important duty which has always rested upon the value of the controlling apparatus a ee у = A 
measuring devices for electric circuits generally. When Where the power user does not 5 1 ч 
the industry was young the position occupied by electrical of accurate electrical measurement, t е gr 1 5 mall. 
instruments was mainly confined to the power house and upon indicating and recording devices is likely | dh uot 
the testing laboratory. In general and specific ways the The market value of the instrument, MR UN no ques 
electrical engineer made use of instruments, and their important matter for consideration. um fe | S will 88 si 
gphere of utility did not generally reach beyond the limits accurate under all the uu M und i whic users’ point 
presented by manufacturers and electricity generation and work, it is worse than useless Irom the P. ‚ы 
distribution. Within this comparatively narrow province of view, so that not only must its price 17 ded 
many strides in instrument production were made, and to its utility, but the instrument must be always dep 
instances of some of these will be noted later. With the upon for reliable service. | ТОЕ 
development of electricity utilisation in industrial circles, In view of these facts, some interest attaches x 
however, а new sphere is presented for the employment description of a factory 1n which measuring 1m » 
of electrical instruments. Consumers of electrical energy, of all kinds are made, and more particularly those typ 


. : . . 4 bv 
who in the early days made a small demand on the net- suitable for the somewhat onerous duties now imposed b) 
work, and this only for lighting 


purposes, had no need for any 
other measuring instrument than 
the ordinary current or energy 
meters, upon the reading of which 


their accounts were based. In- rs — — 

dustrial power users, on the con- rada "T 
trary, find it essential, in cases : TT 
where individual motors require 


currents far in excess of those 
taken by any lighting consumer, 
to introduce accurate indicating 
devices which can be consulted at 
any moment to approximately 
ascertain the nature of the con- 
ditions under which the machine 
is working. Although the con- 
struction of instruments for this 
class of service differs but little 
from those which have been in 
common use for many years past, 
yet there are modifications re- 
quired to bring the devices into 
line with the design of the con- 
trolling apparatus used in indus- 
trial installations. For instance, 


Fig. 2.—General View of Machine and Assembly Shop at Collindale Works. 
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by. gas engines, failing the presence of an electric service. 
Two engines are at present installed, one of which works on 
suction gas and the other on town’s gas. These drive the 


то Weta, various lengths of shafting by belt, and the producer engine 
l ШЛ is also coupled to a dynamo which supplies light for the 
2 shops and offices. The largest of the buildings is devoted to 
qu B the machine work required for instrument parts, and also to 
5 5 5 the assembling processes. The ground floor of this building 
ide is occupied by а number of lathes, drills, milling cutters, 
2858 grinders, &c., which are employed on the cases and the 
t heavier parts of instruments.  Adjoining the machine 
Hr shop is a rough material store which receives castings for 
TE cases and metal stock of various kinds. This material is 
HE E carefully checked and issued as required. The power plant 
А 5 e and packing department and a good sized mess room and 
ork kitchen are also arranged conveniently in this building. 
1 28 


Views in the shops in this building are shown in Figs, 2 
and 3. i 
In an adjoining building is an electro-plating plant for 
nickelling the facings of the instrument cases. Under 
the same roof is a complete varnishing and enamelling 
department with heating and drying stoves, a carpenters’ 
shop anc pattern store. The first floor of the main build- 
ing already referred to is 5 off into a ie ae 
| finished parts and an assembling shop, a turning shop for 
VVV small D a small shop for шешш scale making, and 
consumers of electric power on a large scale. The Collin- a large testing room. Adjoining the latter is an experi- 
dale Works of Messrs. Everett, Edgeumbe & Co., Ltd., are mental laboratory and a special room set apart for alterna- 
devoted solely to the production of 
electrical instruments for measur- 
ing purposes. They are located 
ina London suburb, at a spot 
which is distinctly favourable to 
the turning out of good work. 
The buildings are situated at some 
distance from the railway, and 
there are no adjoining premises in 
which vibration can be set up to 
impair the accuracy of the results 
obtained in the testing room. The 
lighting is good and the air is free 
from soot or dust, The fact that 
the works are surrounded by pic- 
turesque wooded country may also 
be cited as а condition favourable 
to the workmen employed. The 
lay out of the buildings may be 
gathered from Fig. 1, which is a 
plan showing both the existing 
premises and the extensions which 
are already in progress. In works 
of this kind, there ig naturally a 
call for power, and this is f urnished 
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ting-current work. The various departments are arranged 
so that convenient access can be given from one to the 
other with a view to economising time in the handling 
and re-handling of material and finished parts. Stores 
equipment has been very earefully thought cut, more 
particularly in the store room on the first floor of the 
main building, where the completed parts of instruments 
are kept. A simple but com prehensive system is in vogue 


whereby the needles, coils, keys, screws, scales, pivots, 
switches and a large number of other small details are 
classified in trays and drawers, which are in turn placed in 
different and distinct stacks around the store room. By a 
convenient method of numbering these parts can be imme- 
diately checked. 
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Fig. 4.—Industrial Types of Everett, Edgcumbe Instruments. 
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Space will not permit us to go into the many details of 
the manufacture of the various types of instruments which 
constitute the main products of the firm. Needless to say, 
that with their extensive experience in instrument making, 
the provisions made for accurate workmanship, careful 
supervision during the manufacture, and critical inspection 
under test, are complete in every detail. It remains now 
for us to devote attention to the principal products of these 
interesting works. 
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Fig. 5 —Ironclad Ammeter with Sector- shaped Open Scale. 


From an industrial point of view, the user of electric 
power is now more than at апу other time concerned with 
the energy consumption of the motors employed on his 
power installation. The practice of inserting ammeters in 
circuit with motors has only recently been encouraged by 
electrical engineers, but it is now а common thing to find 
some such instrument included with the motor-controlling 
apparatus. Everett & Edgeumbe ammeters and volt- 
meters are made in two distinct types: (1) those having 
moving coils and (2) those having moving iron elements. 
Both these types are of the “ dead-beat" pattern, to ensure 
a steady reading, irrespective of the fluctuations of either 
the current or voltage of the particular circuit. Moving 
coil instruments are mostly employed for switchboard 
working in power stations and sub-stations, and a very 
high degree of accuracy is regularly maintained under the 
circuit conditions prevailing. The fact that such a very 
large number of these are in use indicates extreme care in 
manufacture and efficient testing. The moving iron types 
are recommended for industrial work, and these are sup- 
plied in cases of the round, sector or. edgewise patterns. 
Typical instruments of this class are illustrated in Fig. 4. 
The feature of the design is a pneumatic damping device 
which appears to be unaffected by temperature changes or 
long periods of use in dusty situa- 
tions. A small piston is attached 
to the needle, and tlie spindle of this 
enters a sector-shaped cylinder, in 
which air is slightly compressed to 
check any violent movement. The 
iustruments are designed to remain 
continuously in circuit, and a gpecial 
angular position is given to the maiu 
controlling coil which makes the in- 
strument independent of temporary 
or permanent maguetisation of the 
shield employed to resist tlie action 
of external fields. The instruments 
are accurate on hoth alternating and 
direct-current circuits and can be 
used on either system without special 
calibration or correcting factor. The 
scales and pointers einployed are 
noteworthy for their clearness and 
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leailility at a distance. For industrial work this is 
a matter of extreme importance. Attention is paid 
to the fact that instruments are liable to he over- 
worked at all times. We are informed that the 
overload capacity 18 very high, and that instruments 
haveleen known to run during plant trials at five 
times full-load capacity without damage being sus- 
tained or their accuracy impaired. It is interesting 
tonote that for industrial power purposes a compact 
type of instrument is generally in demand. Difi- 


Fig. 6.—External View of the Industrial“ Wattmeter, in Iron Case, 


culty is experienced in finding space for a 6 in. dial instru- 
ment. A more compact ty pe is frequently called for, particu- 
larlvin the matter of width. To cope with this demanda in. 
scale sector pattern instrument has been developed which 
«ceuptes, as will be seen from Fig. 5, practically the same 
space as a tin. dial instrument and yet the scale is equiva- 
lent in length to that of a 5 in. dial meter. Cast-iron cases 
have been adhered to as more suitable for industrial 
work than thin spun brass. This material also conforms 
more rigidly to the iron-clad types of switch gear which 
ате now m general use for motor starting and controlling 
apparatus. The calibration of the scales of ammeters in 
чы ei Instead of amperes is looked upon with greater 
avour than formerly, and industrial types of instruments 
T un preferable when marked with scales of this 
ime It may be noted at this juncture that the scales for 

! mstrument are separately drawn, and attention is 
paid to the divisions at Ше 
lower end of the scale, which 
are opened out, so as to admit 
of accurate readings in the 
neighbourhood of zero. 

A most useful instrument 
for industrial cireuits is an 
indicating wattmeter which 
will serve as a guide to the 
amount of energy taken by 
alternating - current motors. 
A view of the exterior of an 
industrial wattmeter is given 
in Fig. 6. This instrument is 
constructed on the dynamo- 
meter principle, and is placed 
in а compact case which 
admits of its being employed 
in conjunction with motor 
controlling apparatus. The 
case also serves to shield the 
ample Wee ie magnetic fields, while it acts аз 
pneumatie damper „ for the working parts. The 
| movements of m y referred to is employed to make 
he fact that the i Й needle practically “ dead-beat. 
Apprécia y po nstrument is direct-reading will be 
. Power consumers, who would naturally be 


Fig. 7.—Portable Testing Set, 
erator and Galvano- 
meter in one Carrying Case. 
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Fig. 8.—Everett, Edgcumbe Portable Testing Set, with Ammeter, 
Voltmeter and Shunts in one Carrying Case. 


prejudieed agaiust an instrument involving the use of 
constants and calculations. The scale is 63 in. long and is 
conveniently divided throughout its length, so that low 
readings may be easily taken. For power factors as low 
as 0:2 the error does not exceed 1} per cent. of the 
maximum scale reading, so that for ordinary purposes this 
difference may be neglected. 

The extension of the uses of electric power and tha 
establishment of motors ou anything like a large scale 
necessitate somewhat extensive systems of insulated con- 
ductors for the distribution of the necessary energy. The 
insulation of these miniature networks should always be 
kept at a high figure and this ean only be done by 
periodical testing. For this purpose portable testing sets 
are required and their regular use by the local electrician 
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should be insisted upon. Compact portable testing sets for 
а variety of measurements are now available, and in Fig. 7 
is depicted a neat pattern contained in a single carrying 
case with generator and the necessary galvanometer. The 
generator is placed in a separate apartment below the galva- 
nometer and the terminals are mounted at the top of the 
carrying case, The meter employed is fitted with 
milled adjusting head, in the centre of whieh is а 
small key which 
completes the 
galvanometercir- 
euit whenever a 
reading is to be 
taken. The two 
movements can 
be made with one 
hand, so that à 
balance can be 
conveniently ar- 
rived at while the 
generator handle 
is turned with 
the other hand. 
This instrument 
has a wide range 
of utility and will 


| | | be found very 
convenient for resistance and insulation testing. 


Another interesting type of instrument is a direct-current 
leakage indicator, a form of which is illustrated in Fig. 10. 
These have been designed to meet the special requirements 
of the Home Office Regulations, which specify that circuits 
completely insulated from earth shall be provided with 
fault detectors, so as to show immediately any insulating 
defect in the system. The pattern illustrated comprises 


Fig. 9.—A Useful Instrument for A.C. Circuits. 
The Everett, Edgcumbe Frequency Meter. 


instruments and 
special multiway 
switch and key, 
together with an 
alarm bell. The 
switch is usually 
placed in the 
normal position, 
and should a 
fault develop on 
either main a de- 
flection of the 
needle takes 
place and the 
alarm bellis rung. 
Two other points 
of the switch are 
also provided, so 
that tests can be 
made of the ac- 
tual daily leak- 
age currents be- 
tween each main 
and earth. 

For extremely 
accurate work 
the portable set 
of the type illus- 
tratel in Fig. 8 
is recommended. 
This contains : 
two instruments, au ammeter and a voltmeter, placed 
in one half of the earrying case, and a set of shunts which 
are arranged, for carrying purposes, in the other half of the 
case, The size of this set is 13 in. by 8in. hy 53 in., and 
the weight, complete in locked-up case, does not exceed 
201b. A very wide range of utility is afforded by this set, 
as will be gathered from the following: Current measure- 
ments сап be taken from 0:0005 to 600 amperes, voltage 
measurements from 0:001 volt to 600 volts, power measure- 
ment up to 360 kilowatts, resistance measurement from 
0-000005 ohm upwards, and insulation measurement fror 
10 megohms downwards. This is a range which might 
well satisfy the most exacting requirements. 

Another pattern of a somewhat similar set is manufac- 
tured, in which measnrements are made on a combined 
volt-ammeter, the respective readings of which are made 
by the depression of two buttons. These are so intercon- 
nected that it is practically impossible to damage the 
instrument by short-circuits, provided, of course, it 18 
intelligently employed. The terminals are carefully insu- 
lated, so that it is a difficult matter to obtain an accidental 
shock. The instruments in these sets are of the moving 
coil pattern, are 
dead-beat, with 
knife-edged point- 
ers and niirrors to 
eliminate parallax 
errors, 

Now that alterna- 
ting-current distri- 
bution for power 
purposes is becom- 
ing more general, 
the matter of the 
measurement of the 
frequency of these 
circuits is of great 
importance. Fre- 
quency meters аге 
very useful types 
of instruments, par- 


Fig. 10. Everett, Edgcumbe Direct - current 
Leakage Indicator. 


Fig. II. Portable Voltmeter, Workshop 
Pattern, by Everett, Edgeumbe & Со. 
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ticularly in sub-stations where moving machinery is em- 
ployed for E conversion of the transmitted power to 
irect curren 

pon Everett & Edgeumbe's frequency indicator, which 
is illustrated in Fig. 9, 1s based on the resonance principle, 
by which the readings are rendered independent of voltage 
variations or differences of wave form. The instrument 
has a circular scale and on the inside edge of this is placed 
a number of vibrating reeds which are distinguishable by 
white enamelled flags against a black background. At the 
centre of the dial is a coil which is connected with the 
circuit the frequency of which is to be measured. The 
reeds are tuned to vibrate in sympathy with the varying 
frequencies of the electromagnetic field set up by the 
currents in the solenoid, and their amplitude is such as to 
distinguish them clearly from their neighbours. The limits 
of vibration extend in the direction of the circular scale, so 
that the teadings of the particular frequency can be taken 
close to the edge of the reed the pulsations of which are 
entes, Forty-two reeds are fitted to the instrument, so 
that a wide range of readings 
is given in a comparatively 
small amount of space. The 
instrument is also made in a 
portable form, and is wound in 
standard patterns for voltages 
between 150 and 800 volts. 

The necessity for making tests 
of various. kinds in situations 
remote from the ordinary appa- 
ratus of the test room empha- 
sises the importance of portable 
instruments. In Fig. 11 is 
illustrated a neat pattern of 
voltmeter whieh is fitted with 
the company's standard move- 
ment and is enclosed in a neat, 
| polished wood carrying case. 

| The terminals of this instrument 

D are carefully insulated so that 
Fig. D.-Portable Photo- they can be touched at any time 
„ d Type without fear of shocks. This 
kc, dLeumbe is known as the workshop 

pattern and is constructed 

to withstand rough usage 
ith from an electrical and mechanical point of view. 
The scale is inscribed with bold figures, which may 
be easily read from a distance. The instrument is 
made in standard sizes with scales to meet any require- 
pis A line of ammeters is also made up in a similar 

Among the other products of the company is a series of 
1 0 which includes types for the test room and also 
lio м th еа The most interesting form of the 
rich ч E E B pattern, an illustration of 
rd: b in Fig. 12. The principle of this is based 
КЧ ce in which it was found that if two 
yellow STI colour were each viewed through a 
aped qnie ше relative illumination remained un- 

n 15 к due to differences in colour eliminated. 
the Trotter : "i сеп applied in an ingenious manner in 
ee aud in the form in which it is 
peses. The me S readily applicable to all industrial pur- 
ud very low ff necessary can be easily taken, 
liis The: uminations can be determined without 
Ш da ee is quite portable, and when in 
à pivoted а | o a light but strong folding tripod, having 

en and hinged head to allow of the photometer being 


turned į "E 10 
Уен ор or set at any desired angle. The 
„ Пи the stand, is about 5 1b., but in addition 


ere 18 


Separate н small 4 volt battery which is carried in a 


ase and which weighs 6 Ib. 


_ Messrs. Everett, Edgcumbe also manufacture recording 
instruments for both alternating and direct-current circuits, 
and for fixed or portable use. These are of two distinct 
types, one in which the record is made on the chart by a 
small pen, and the other a special type of instrument which 
is known as the inkless recorder. In this instrument the 
ordinary pen is replaced by a special printing device, by 
means of which the recording needle strikes against an 
inked ribbon, which makes a dot on the chart. The im- 
pulses of the striker are given magnetically by an inde- 
pendent synchronised clock which may be used for any 
nuinber of recorders. 

We may also mention the Everett, Edgeumbe rotary 
synchroniser as an important product of the works. This 
instrument, which is now very well known and largely 
used, is manufactured in a form which embodies a number 
of improvements. Portable indicating wattmeters have 
also received special attention, and a type is being produced 
in which many of the errors experienced with earlier in- 
struments are removed. 

There were evidences in the shops and test room of the 
company of a keen desire to keep the products of the 
works into line with modern requirements. We have 
only briefly referred to comparatively few of the com- 
pany’s instruments, and these as made for industrial 
purposes. The more extensive work is carried out on 
instruments of precision and other designs intended for 
very accurate measurements. In this field the firm has 
a world-wide reputation. In conclusion, we must express 
our thanks to the company for the opportunity of going 
over the works, and for their courtesy in explaining the 
details of the manufacture of their instruments. In 
particular we must thank Mr. E. I. Everett for spending so 
much time with us on the occasion of our visit. 
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Modern Electric 
Projectors... 


OR many years past the electric are lamp, in conjunc- 
F tion with suitable projecting appliances, has filled a 
most important position in the world’s shipping, both: 

naval and mercantile. On the smallest yacht and the: 
largest battleships of the line the electric projector does: 
duty, and in both these cases, and also in the intermediate: 
instances, it renders abundant service. The fate of a nation 
may at some future time hang on the efficiency of the pro- 
jeetors in its navy. Projector design and construction, 
though apparently simple matters, have in the nature of 
things a greater significance than they present on the sur- 
face, More than ordinary interest, therefore, attaches to 
some data and illustrations of their latest types of projec- 
tors supplied to us by Messrs. Clarke, Chapman & Co. 
Amongst their varied electrical products, this firm manu- 
factures a standard line of projectors, which includes 
designs for a number of purposes. Vig. 1 represents a 
motor-controlled pattern, which is built with 12 in., 54 in. 
and 30 in. mirrors, and a maximum illumination of 
30,000 c.p. The feature of the apparatus is the method 
of control. This is accomplished by small motors which 
are geared to the turning and tilting motions. By means 
of an independent controller the projector can be operated 
from any desired distant point. These facilities offer 
advantages in the way of control which no system of sig- 
nalling combined with hand operation could furnish. The 
apparatus moves in exact sympathy with the movements 
of the controller, and in every case responds promptly. The 
design is also arranged to allow of the motor drive being 
thrown out of gear to permit of the projector being operated 
by hand. The supporting arms are of cast steel, the turn- 
table, trunnions, &c., are all of gunmetal. The lamp box is of 
gunmetal and provided with means for focussing the hand 
lamp from either the back or front of the projector. The 


Fig. I. —Standard Clarke, Chapman Projector. 


Fig. 2.—Suez Canal Pattern Projector in Special Sling. 


weight of the projector is carried on three friction rollers 
fitted to the top of the supporting base, which enable it to 
һе revolved with the greatest facility, whilst the centre holt 
admits of the projector being fixed rigidly if required. 

Fig. 2 illustrates a special Suez Canal type projector 
which is made in two patterns with 16 in. and 20 in. mirrors, 
giving 10,000 c p. and 16,000 c.p. respectively. These 
are constructed for hand operation only, but, as the moving 
parts are carefully balanced and carried on frietion rollers, 
a minimum of effort only is required. A special lens, 
having a dark interval in the centre, is fitted to comply 
with the Suez Canal regulations. The cage in which the 
apparatus is slung measures 3 ft. 9 in. by 3 ft. 5 in. by 
Git. 6 in., and the weight without the projector and the 
distance is 5 ewt. The projector is fitted with either ver- 
tical or horizontal hand lamps, or an automatic lamp. These 
lamps burn on 65 to 100 volt circuits and take either 45 or 
100 amperes according to the design. This pattern pro- 
jector is also suitable for the navigation of rivers, in which 
case a lens is fitted to give a deuble beam of light ora 
specially figured mirror giving an oval beam. 

A portable projector equipment, including steam 
generator, which has been designed and supplied for 
river navigation in India is also made. The equipment 
comprises a compact high-speed engine direetly coupled to 
a two-pole dynamo and mounted оп а small trolley with 
light tubular framing to carry a waterproof covering. 
Flexible cables and cast-iron fuse-boxes are included in 
the equipment, together with a number of mirrors. Other 
ships’ projectors manufactured include types suitable for 
yachts, merchant vessels, Xc. In a portable projector set, 
which is suitable for military and other land purposes, is in- 
chided a compact twe-cylinder oil engine running at high 
speed and fitted with asolid dy wheel, It is connected through 
a flanged coupling direct to a small four. pole dynamo. Water- 
coolingtanksmounted on collapsible tripods are also inciuded 
in the outfit. Messrs. Clarke, Chapman have supplied laige 
quantities of their projectors and. portable plants to His 
Majesty’s Government, both for use in the Navy and the 
Colonies. 
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Che Orinamme 
Arc Camp. 


HE principal drawbacks to the flame arc lamp are the 
rapidity with which the carbons are consumed, and 
the short life which the lamp accordingly has. To 

overcome this difficulty the length of the carbons in flame 
lamps has had to be increased out of all proportion to 
those obtaining with the open and enclosed patierns. To 
inerease the life of the lamp and to shorten the carbons, 
and also incidentally the lamp case, recourse must be had 
either to the bunching of the carbons at the атс or to the 
use of a magazine. The latter method has the advantage 
of exposing only one pair of carbons to the action of the 
are in the globe, thereby producing a steadier and more 
easily controllable flame. In the “Oriflamme” lamp, 
which is made by Oliver Are Lamp, Ltd., Cambridge- 
place, Burrage-road, W oolwich, magazines are employed 
which contain a sufficient quantity of carbons to sive the 
lamp a burning life of 36—40 hours. The use of a maga- 
zine naturally imposes certain restrictions on the diameter 
of the carbons employed. In the “ Oriflamme” lamp this 
has been turned to advantage, in view of the fact that such 
carbons give a greater efficiency and a steadier burning 
effect than those of larger diameter. A much cheaper 
quality of carbon can also be used, and, as an abundance 
of air is supplied to the arc during burning, the products 
of combustion are almost completely consumed. 

The fact that the “Oriflamme” flame is the only maga- 
zine lamp on the market, and that it is a British invention, 
adds considerable interest to the details of its construction. 
The electrical method of control is of the ordinary dif- 
ferential coil pattern, and does not call for any special 
comment. The magazines and the feeding mechanism are, 
however, quite unique in arc-lamp construction. Interior 
views of the lamp are given herewith. The magazines 
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hold 6 to 10 pairs of carbons, and are placed on opposite 
sides of the lamp case. The magazine containing the 
negative carbons is fixed and the positive magazine is 
pivoted so that it can be swung away from the other 
magazine for the purpose of striking the arc. The move- 
ments of this striking magazine are controlled by the 
differential solenoids. The carbons have the usual V for- 
mation now common to all flame lamps. The feeding 
down of the carbons and the changing of the pairs when 
burned out is accomplished in а most ingenious manner. 
At one side of the magazine is a narrow slot, and working 
against the face of this is an endless chain of special con- 
struction passing over toothed wheels pivoted near the top 
and bottom of the magazine. The outside face of this 
chain carries at definite intervals a projecting pin which 
travels down the slot already referred to iu the side 
of the magazine. In its path are placed the upper 
ends of the particular carbons which form the burning 
pair. The details of the magazines and other parts ol 
the lamp are shown clearly 
in the accompanying dia- 
grams, the lettering on which 
is separately explained. Each 
magazine is provided with this 
carbon “conveyor,” and the 
two chains are worked sim- 
a toothed 
wheel of large diameter. The 
pawl engaging with this wheel 
is pulsated electrically hy a 
small magnet in the upper 
portion of the lamp, and the 
cireuit of this coil is closed 
hy a special form of mercury 
switeh, whieh is rocked back- 
wards and forwards by the 
controlling solenoids, and also 
hy the armature of the small 
coil just referred to. The 
mercury is sealed in a glass 
tube from which the air has 
been exhausted, and two small 
electrodes which close the cir- 
cuit of the racking coil are 
scaled into the tube, one on 
each end. The tilting of the 
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tube causes the mercury to close the circuit, thereby 
giving a series of impulses to the pawl, and also to the 
carbon conveying chains. This description may appear 
somewhat involved. The action of the device is, 
however, perfectly simple and takes place in a second 
or two. This racking down of the carbons goes on 
at regular intervals, and when a pair is burned out 
the ends are discharged into the globe and a new pair 
immediately moved into position. The changing of the 
carbons occupies abont 20 seconds, during which period, of 
course, the lamp is extinguished. 

Particular attention has been paid to the ventilation 
of the globe and also of the lamp case. To ensure 
satisfactory burning the gases and vapours produced hy 
the arc must be prevented from depositing on the globe 
interior, otherwise much light would be cut off during 
the later burning hours of the lamp. In the * Oriflunime" 
lamp there is a special chamber provided above the 
intensifier, and between it and the mechanism, and in 
this space the dust and other deposits collect. A re- 
movable metal spinning of cone shape is provided to form 
the chamber, and as the bulk of the deposits settle on this 
they can be easily wiped off. The lamp interior is not 
sealed off from the are gases, but these are stated to have 
no effect on the burning or the operation of the controlling 
mechanism. We were shown lamps, heavily coated with 
deposits, which seemed to run quite steadily though in an 
apparently dirty condition. This speaks well for the high 
degree cf combustion of the carbons in the arc, this being 
carried to a point at which the products are deprived of 
their corrosive action and consequently do not injure the 
vital parts of the lamp even though they settle upon them. 

We were recently given an opportunity of inspecting the 
method of manufacture of these lamps at the Company’s 
works. The parts of the lamps are made strictly to gauge, 
so as фо be interchangeable, and a high degree of accuracy 
appears to prevail. Many details which might be regarded 
as insignificant have received considerable attention. This 
was particularly noticeable in the making up of the con- 
veyor chains, to ensure perfect alignment. Knife edges are 
employed wherever possible in the bearings of the mechanism, 
so that any clogging action of dust and other particles is 
well guarded against. The construction also makes ample 
provision for easy access to the lamp. Each magazine can 
be removed by withdrawing two screws, the daslipot is 
hayonet-socketed and can be taken out for cleaning by a 
simple movement of the hand. This is really the only part 
of the lamp which requires periodical attention. The re- 
maining details of the mechanism may be appropriately 
dubbed fool-proof, dust-proof, acid-proof, and navvy-proof. 
We use the latter term, of course, advisedly. 

The energy consumption of this lamp is low compared 
with some flame ares. A 9 ampere lamp consumes 360 
watts, including also the losses in the line resistance. 
Under working conditions the candle-power is 1,200 mean 
hemispherical. For series lighting this is an advantage, 
as a large number of lamps can be run with great economy. 
For instance, five lamps will burn on 200 volts, six on 230 
or twelve on 460 volts. With a line current consumption 
of 9 amperes this represents about one-third unit per lamp. 
The “Oriflamme” 7 ampere lamp consumes about 260 
watts, including line resistance. An order has recently 
been closed with the Company for 100 lamps, guaranteed 
to consume at the lump terminals only 220 watts, with a 
mean hemispherical candle-power of 702. This lamp will 
shortly be erected in Croydon. 

An interesting economy obtained is that noticeable with 
the carbons. These cost about 0:114. per lamp-hour, repre- 
senting a saving of about 0-2d. over ordinary flame lamps 
using larger carbons. We understand that this particular 
saving, if spread over a year's burning of say 3,000 hours, 
reaches the respectable sum of £2. 10s. per lamp. 


The “Oriflamme” lamp is in use at Bristol, Croydon, 
Dundee, Hastings, London (the Charing Cross and West 
End and the City of London Companies), Maidstone, Ports- 
mouth, Tunbridge Wells and Woolwich, in all of which 
districts the lamps are proving very satisfactory for street 
lighting. | | | 

In the experimental City of London lighting, with which 
many of our readers will be familiar, 25 lamps are being 
fitted in Holborn by the City of London Company and a 
number have already been erected hy the Charing Cross, 
West End and City Co. for lighting Cannon-street. 


Dotes and Observations. . 


XIV.—A phase of Brewing. 


REWERS are not a bad lot taking them all round— not, 
of course, in the embonpoint sense, but a3 far as 
engineering is concerned. They take kindly to 

machinery. 

sreweries have a habit of being old. Mankind was ever 
thirsty, so this, no doubt, explains the antiquity of brewing. 
The machinery of brewing resembles in its movements the 
antics of persons imbued with the spirit of much good 
beer—it looks thoroughly intoxicated. Contact with beer- 
making is, no doubt, responsible for its curious gyrations. 
But to the serious part of this story— which deals, by the 
way, with an ancient and modern brewery on the banks of the 
C——. I may tell you that the mammoth brewers who run 
what we may call hrewing towns, are not to be included in 
the same category as the gentleman with whose opinions I 
am about to deal. | 

“Step inside, Sir,” said the office boy, pushing the door 
before me. 

I found myself at once fronting a very large man—a 
resplendent advertisement for brewing. I felt inclined to 
reach out and press the spade guinea in the centre of his 
waistcoat, in the hope that his face would light up and a 
sign flash out, Drink Booser’s Deer." Т was recalled to 
my senses by a deep voice, a note which crossed the groan 
of a feed pump with the rattle of corn in a bin. 

* What do you want ?” | 

“See round the brewery,” I answered, copying his brusque 
manner. 

„What for?“ 

“See the engine and machinery.” 

* What for ?" 

“ Estimate cost of electric driving." | 

“So you're the chap wot’s got motors in at Bungstons 
Mill down in Briscombe, and you're going to show me how 
to do the same? I was still standing, and at this point he 
unlimbered himself from his chair. | 

I said that it would be my pleasure to show him any- 
thing he wished to see of electric driving. He came round 
the table. 

“Look here,” he said, “I’m going to take you round the 
brewery, and you will criticise before me "—and he tapped 
his sign-board chest—“ the engine and the driving plant. 

„With pleasure,” I remarked, making a poor attempt ata 
bow. 

He rang a bell: a boy came in. 

“ Have a drink?“ (to me), 

“ Not just now,” I answered. 

“The usual” (to the boy). And inside five minutes we 
were crossing the yard, my friend primed with a quart of 
his own “special Lrew.” I felt thirsty after I had seen him 
drink it at a draught. Don't forget he was a brewer of 
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the old school. He kept no chemist, and was never 
troubled with an:emia. 

That engine! 

I stood watching its ceaseless but useless efforts to fling 
itself through the roof. It wasa vertical inverted cylin- 
der machine with two side connecting rods and an over- 
head crankshaft. The piston rod seemed to whisk aim- 
lessly to and fro, with nothing better to do. Mr. Bispum 
did not wait for me to criticise this. Why, I do not know, 
unless it was the apparent fascination with which the thing 
held me, and my rapture at seeing it perform. 

Still, he would never have heard a word, because there 
was a huge mitred gear wheel inside the engine place (Т 
can’t call it a room) which kept up a fiendish din. 

I was congratulating myself on getting out of this part 
of the contract when B—— nailed me outside. 

“What d’ye think of it?” 

„My dear sir, | have never seen a machine which fulfilled 
the hopes of its inventor as that one appears to do. Itisa 
magnificent example of accurate construction, and the way 
in which it performs its duties must be a matter of extreme 
gratification to you.” 

“Why, it’s 60 years old,” he grunted. 

“Looks vigorously youthful even now,” I suggested. 

„Ves, but what's your opinion?“ he persisted. 

“Oh! as an engine it’s great, and as an ornament toa 
brewery it's fine. In these days ornaments are costly things 
even if they are amusing. Why don't you give it to the 
local museum, or send it to South Kensington ?” 

He got wild at once and made use of several unprintable 
expressions, of which I took no notice. You see, he loved 
that engine: I merely sympathised with it! 

I walked back towards the main buildiug and pointed 
up a flight of stairs. He came across the yard and led the 
way. I was taken hy surprise on the first floor. The old 
chap was using wooden shafting to drive the engine down 
below, the sort of thing you meet with in windmills. 

“This shafting is very, very old," I suggested. 

“Want that in the museum, too?” he shouted. We were 
now beside the mash tun, which was driven by a pair of 
bevel wheels, which ran very quietly, for a wonder. 

“No, not the museum. I'd make a whatnot of one or two 
lengths. They would turn up well for the fluted legs.” 

It was useless trying to appease his wrath, so I let him 
go on relieving his feelings without interruption. The 
raising of the grain was as primitive as the other parts of 
the rig, a single hoist driven through a friction wheel 
doing all the work. I was loud in genuine praise of the 
way in which this hoist was run by one man, and Bispum 
softened down again. 


There wasn’t an elevator in the entire building ; and yet 
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the beer was good and had а reputation second to none. 
Of course, elevators don't make any difference to the taste 
of the liquor, but it's little short of slavery carrying grain 
and malt sacks about on the back. 

Bispum seemed to lose enthusiasm in the plant when we 
got to the vats. 1 had shown him photos of motors and 
hoists, portable pumps, elevators, and a heap of things. I 
noticed that his beer-pump rig was particularly poor, and 
much loss occurred in long lengths of steam piping which 
were run specially to feed them. 

« You want electric pumps here very badly," I said. 
* You are wasting a lot of money on condensed steam. Why 
not buy a portable pump which you can use on all the 
vats? At the same time put in a small sack hoist." | 

„Il see you further first, was his answer. "This 
brewery has been run by steam for donkey's years, and 
while Um here it'll keep doing it. 1 knew you'd try and get 
persuasive towards the last." 

I could see by the state of the pumping plant that 
there would be a breakdown before very long, so I kept 
my own counsel on that point, and said nothing more about 
the sack hoist. 

«Im afraid my criticism has fallen a bit flat,” I sug- 
gested, as we re-entered the office. 

* Not any more'n I expected," said Bispum, his hand on 
the bell. 

“The usual, twice,” to the boy who at once entered. 

“Хо, no,” I hastened to correct him ; “not more than 
half for me. I know the stuff's good, but I really could not 
manage a quart." | 

« Here's to my steam mill!" quaffed Bispum, and set 
down an empty mug. | ‚ 

„Here's to its pumps and sack hoist!” I said, letting mine 
down steadily. | 

He did not guess the significance of that remark until 
some time later, when I called again to ofler the services of 
a portable electric pump, and incidentally the use of a motor 
sack hoist. His pumps had positively fallen to pieces and 
could not be repaired. The hoist I wanted in as an expert- 
ment. I argued for over an hour (he did not ring for any 
beer this time), and at last carried my point. We had 
both the items working inside three days, and Dispum was 
satisfied. 

But though this is 12 months ago, he has checked all my 
advances in favour of а complete electric plant. He likes 
the pump. It’s a little centrifugal on a small trolley, and 
he will amuse himself regularly with the hoist when the 
grain is being “elevated.” Та fact, I really believe he's in 
love with both the machines. Dut that engine: | 

1 know I shall never shake his confidence in that weird, 
wheezy machine, worse luck ! W. E. W. 
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Editorial. 


The matter relative to flame arc lamps 

F ше which we are able to publish in this issue 
amps. js significant in many ways. In the first 
place, it will be admitted that the flame lamp is filling a 
distinct gap in the sphere of arc lighting. It is recognised 
as an economical and powerful illuminant for streets and 
open spaces, also for lofty interiors, workshops and yards. 
For exterior lighting it is better in foggy weather than 
either the open or enclosed types of arc lamp. Another 
noteworthy feature of flame arc lamp development is the 
comparative simplicity of the mechanism in the later 
forms of lamp. The earlier types employed clockwork of 
some kind, and the controlling details differed but little 
from the open type lamps which they were intended to 
displace. In the more recent patterns full advantage is 
being taken of a gravity feed for the carbons. The fact 
that these converge upon the arc from above places this 
particular method of feeding at the disposal of inventors, 
who have not heen slow to avail themselves of it. This 
type of lamp is singularly free from mechanisms in the 
sense that they are accepted with relation to arc lamps, 
From the users’ point of view this is a decided improve- 
ment, and one which should encourage the employment of 
flame are lamps in works, factories and other places now 
using electrical energy for power aud lighting purposes. 
Not the least noticeable feature of the flame arc lamp 
movement is the enterprise of British inventors and manu- 
facturers in this field. The original work on the lamp was 
done in Germany, and for some time past lamps made on 
the Continent have found a ready market in this country. 
With a number of good home makers now at work, such 
reproach as might be attached to English electricians for 


apparent tardiness in this province is no longer justifiable. 
We are famed for our ability to adapt ourselves to circum- 
stances, and in the matter of the flame arc lamp have 
proved no exception to the rule. Now that we have flame 
lamps removed from the stage of experiment to the field 
of practical operation, there shoull arise & demand for 
them among manufacturers more especially because the 
class of lighting which they are in need of is most 
effectively and efficiently carried out by flame arcs. The 
circumstances resemble those met with in street lighting 
in which province the flame lamp has met with such 
conspicuous success. | 
The description which we publish in 

Industrial 

Instruments. — sctrical instrument factory will, we hope, 
serve to emphasize the importance of measuring apparatus 
for industrial power installations. So many advances in 
construction have been made, and production can now he 
undertaken on so extensive a scale under standardized 
conditions, that the user of electric power has at disposal 
reliable aud inexpensive measuring apparatus. In large 
installations where motors of high capacity and varying 
duty are connected to supply mains, the instruments on the 
contro] board are in every way desirable. They are a 
constant indication to the consumer of the work being 
done by the machines and the current consumed in doing 
it. Electric power is unique in this particular because the 
conditions under which energy is consumed can be actually 
indicated by delicate but durable apparatus, the accuracy 
of which is seldom questioned within the limits fixed for 
all practical purposes. Another development which tends 
to favour the use of instruments 18 that connected with 
starting and controlling gear for motors. Within the last 
year or two this apparatus has advanced from a crude 
electrical and mechanical condition to one of efficient 
design and compact construction. The change is mainly 
attributable to the use of iron as а supporting medium for 
the insulators bearing the current-carrying parts. This 
arrangement is particularly adaptable to the use of instru- 
ments which, as a general rule, are mounted in cast-iron 
cases. Nothing is easier than to make this an integral 
part of a switch pillar, iron-cased starting switch, high- 
tension oil switch, &c. The use of these instruments 
should be encouraged as much as possible, especially in 
installations taking power from some outside source. Not 
only do they act as a gauge of the output of the motor hut 
they beget confidence, or should do, in the consumer, who is 
able to see for himself what his motors ате doing. We 
cannot help thinking that the work of the instrument 
maker is not appreciated to the extent that it might be in 
industrial electrical installations. At one time the cost of 
an instrument would have exceeded that of a motor starting 
switch, a situation which was obviously absurd from the 
power user’s standpoint. Now there are devices obtainable 
in some cases as part and parcel of motor switch gear, 
which can be depended upon for accuracy and which do 
not add materially to the initial cost of the gear. A 
decade of specialization in instrument making has given 
the user of electrical energy unique facilities for ascertain- 
ing under working conditions the most efficient manner 
in which to utilize that energy in the apparatus at his 
disposal. 


another part of this issue cf a modern. 
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Che Brochitlam Lamp. 


T « Drochiflam ” are lamp, recently put on the mar- 
ket by the Brockie-Pell Are Lamp (Ltd.), and here 
illustrated, is made in sizes having а life of from 

10, 16, 20 and 32 hours, the last two sizes being double 
carbon lamps. The length of the 10 and 20 hour lamp is 
24 in. and the 16 and 32 hours 46 in. 
overall. They are made for currents 
of 6, 8 and 12 amperes, according to 
the light required, estimating that 
the light given is approximately аз 
follows: 


Direct Alternating 
Amperes. current. current, 
8 .. 2,500cp. .. 2,000c.p. 
10 . 5,002, .. 2,500 „ 
12 .. 4,000 „ 5,400 „, 


The lamp is made on the con- 
verging carbon principle, and the 
carbons travel down substantial brass 
planes, being controlled by a simple 
boxed set of wheels governed by a 
|. pawl. The component parts of this 
lamp are fitted up in units which 
are easily removable for cleaning or 
replacing, so that in the event of 
damage any one part can be entirely 
removed and a similar spare part com- 
plete with its attachments fixed in its 
place in a few minutes. The striking 
and feeding arrangements are simple and reliable, and the 
lamp throughout 18 built solidly, and well finished, thus 
enabling a fine adjustment to be obtained. The lamps are 
run two in series on 100 volts, four on 200 volts, and five 
in series on 240 volts. The globe used with these lamps is 
sufficiently opaque to give a good distribution of light with- 
out absorbing an unnecessary amount in the globe. The 
eompany «consider that this point will be 
appreciated by those who regard the distri- 
bution of light over a large area of importance. 
The Brochiflam double carbon lamp is made 
with a simple arrangement for the change over 
from one carbon to the second pair when the 
first is consumed. The company supply with 
their lamp a reflector for use in the lighting 
of shops; this can be perforated with the 
name of the user. The * Brochiflam " lamp is 
in use on. alternating and direct circuits, and 
has, we understand, proved itself to be reliable. 

On the case of the lamp are two hand rings 
which form catches engaging on the base plate 
of the lamp. These catches being pulled in au 
upward direction release the case and the 
globe, which then ean be lowered on two rods 
from which they remain suspended. There 
are, accordingly, no outside chains on the 
lamp. In replacing the case and globe, the 
catches re-engage when they arrive in position 


Exterior View ot 
Brochiflam Arc Lamp. 
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and as the lamp case is pushed upwards the globe is sprung 
to the case thereby giving it a steady contact. For the 
purpose of removing the globe for cleaning it is bay onneted 
to the lamp case. No wires are necessarily used for 
attaching the globe to the ring, but these are supplied if 


thought desirable. 
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Davy Flame Arcs. 


НЕ number of users of flame ате lamps, particularly 
among tradesmen and shopkeepers, is being rapidly 
added to. As а Window attraction the flame lamp 

has probably no equal, for the colour of tne light is so dis- 
tinctive and the etfect on window display so pleasing that 
other illuminants are unable to approach the results ob- 
tained. The Davy flame lamp appears to be very popular 
for shop lighting judging by the large number already in 
use. We give herewith an illustration of a typical iustalla- 
tion of Davy lamps outside a shop in Market-street, Man- 
chester. The photograph was taken at night by the light 
of the lamps and the amount of illumination obtained is 
well brought out in the picture. There are many other 
shons throughout the country lighted in a similar manner 
with these lamps. The trade name given to the lamp is 
the “Sunre.” It is constructed for use on both alternating 
aud continuous-eurrent circuits. There is no clockwork 
used in its construction, and the life of the lamp varies 
from 10 to 40 hours according to the pattern employed. 
The lamps are suitable for series or parallel burning, апа 
the overall length is very short com pared with some lamps 
burning flame carbons. We may also mention that the 
Davy lamp is to be found in many of the large industrial 
establishments in this country, Where it is in use for the 
lighting of workshops, galleries, yards, warehouses, &o. 
The simple construction of the lamp makes it specially 
suitable for this kind of illumination, more partieularly as 
the electrical work in industrial centres is usually entrusted 
to unskilled meu. The lamp is manufactured by Arc 
Lamps, Ltd., St. Paul's Crescent, Camden Town, London, N. W. 


Exterior of Shop in Market Street, Manchester, lighted by 


Davy Flame Arc Lamps. 
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Newcastle office ... Standard Chambers, Neville St. 


Glasgow Office 


SUPERVISION DURING CONSTRUCTION.  . 
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I 28s Reputation FeR 
Hen QuauryaRevapiury, 
LECTRIC | 


That The Electric Construction Co. still maintains its . 
reputation, is proved by the number of recent E.C.C. 
installations, which include the London County Council 
station at Greenwich—plant of over 18,000 Kw. 
capacity- The Great Western Ry. Electricity station 
at Park Royal—plant of over 7,000 Kw. capacity—and 


Heap Orrice many other important modern Stations in EUROPE, 
Dasnween House AFRICA, INDIA, NEW ZEALAND, CHINA an 
JAPAN. | 
9 New Broan ST E. C. 
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Church Lighting bo 
Flame Arcs. 


NE of the most difficult problems facing the electrical 
О illuminating engineer is undoubtedly that of church 
lighting. The sacred character of the building, its 

size and peculiar shape, the absence in most cases of a good 
reflecting medium on walls and roof, these and many other 
matters tend to add to the complexities of the problem. 
Incandescent gas is a dismal failure when applied to church 
lighting. The ghoulish glare converts the appearance of 
the building from one suggestive of sanctity to the resem- 


Interior of St. Andrew’s, Sunderland, showing Lighting by Excelloꝰ 
Flame Arcs. 


blance of an ordinary hall or business mart. Electric 
_ glow lamps are convenient and pleasant, but extremely 
difficult to apply in the particular way which exactly 
meets the case. We have secn many admirable attempts 
at church lighting by glow lamps, but one and all fall short 
of the ideal. The defect seems to lie in the fact that the 
light emitted is constantly shining in the eyes. Shading 
is practically impossible and the light is not powerful 
enough to be reflected from the roof. 

The golden rays of the flame arc lamp appear to be the 
best suited for the purpose, as being quite in keeping with 
the soft glow of incandescents. Thrown down directly on 
the worshippers there is no doubt that the light would he 
too strong. Retlected from the walls and roof we can 
imagine it would be toned to such an extent that a mild 
but well-ditfused light would reach the body of the building 
where it is most required. 

It is a pleasure to record some details of an installation 
of flame are lamps in a church in the north of England 
Our illustration shows the interior of St. Andrew's Sunder- 
land, and two of the four “ Excello” lamps installed to light 
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the nave. It will be noticed that recourse has been had 
to reflectors to obtain a good diffusion of the light, to 
eliminate shadows and to screen the source of illumination 
from the eyes of the congregation. We are informed by 
the Union Electric Co., who supplied the lamps, that 
the effect is pleasing in the extreme, and that the reflection 
is both adequate and efficient. The church is 125 ft. long 
by 50 ft. wide, and four 6-ampere “Excellos” suffice to light 
the nave. The lamps burn in series across a 240-volt d.c. 
circuit. The reflectors are of a special pattern designed 
specially for the installation by Messrs. Brantingham Bros., 
3, Tower-road, Sunderland, who carried out the whole of 
the work. 

It will be interesting to follow the effect of this unique 
installation in other churches. Apparently the church 
architecture is peculiar and lends itself to flame ато light- 
ing in this particular case, but we see no reason why the 
precedent here established should not be adopted where- 
ever possible for church illumination. The contractors 
are certainly to be congratulated on their courage in strik- 
ing out in such a bold manner on what are, as far as we 
can ascertain, entirely novel lines. 


—— 
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Smali Motors tor Industrial 
purposes. 


WING to their reliability, ease of manipulation and 
О noiselessness, to mention only a few of their good 
qualities, small electric motors are finding an ever- 
inereasing field of utility, and are rapidly replacing more 
cumbersome sources of power, and also manual labour. 
Small motors, both of the continuous and alternating- 
current type, are among the products of Siemens Brothers 
Dynamo Works, Ltd., and their sinall continuous-current 
motors range in size from 1 to 100 H.P., and are built for 
all voltages and a variety of speeds. То suit customers 
requirements they are made in the protected and totally- 
enclosed types. The motors may be fixed to the ceiling if 
necessary, in which ease the bearing shields are turned 
through an angle of 180 degrees. In the case of motors 
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Fig. l.—Small Pattern Back-geared Motor. 


which are exposed to dropping water or spray, O7 are to be 
run in damp positions, the winding is rendered damp-proof 
by special insulation. 

In order to keep the driving belt at a uniform tension 
the firm have devised a spring suspension which protects 
the motor against shocks. Fig. 1 shows a small motor 
with reduction gearing, and Fig. 2 is a view of a totally- 
enclosed polishing motor. 
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Зена. 


we Е TERNAL 
QUESTION 


of how to light Shipyards, Engine Sheds, Factories, 
Workshops, &c., to secure the maximum of efficiency 
at the minimum cost, has long perplexed the minds 
of those called upon to decide it. 


.. SOLVED. 
EXCELLO ARC LAMPS 


which, after exhaustive trials under 
the most trying conditions, have been 
adopted with conspicuous success 
by some of the most successful con- 
cerns in the world, including 


ARMSTRONG - Elswick 
FIRTH - - Sheffield 
CAMMELL, LAIRD Workington 
SWAN, HUNTER — Walker-on-Tyne 


- | TANGYES - - Birmingham 
— a HORNSBY - - Grantham 


| — B С 
— “М THAMES IRON WORKS, 
= &c. &.  &c. 

\ O. 40. 


BO) —— 
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LIST 5004. 


PARK Sl. soUTHWARK. OD ON SE 
NEWCASTLE & GLASGOW. 
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The grinding and polishing discs and bobs are secured 
to the extended spindle by large nuts supplied for this 
purpose. The grinding attachment shown in Fig. 3 is a 
very handy tool for finishing hard steel parts, such as lathe 
centres, dies, &c., and it can be used with advantage for 
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Fig. 2.—Small Motor for Grinding and Polishing Work. 


grinding all work done on the lathe or planing machine. 
It is provided with a strong bracket by which it can be 
fixed to the slide rest of the lathe, or in the tool holder of 
a planing machine, &c. This bracket enables the grind- 


Fig. 3.—Special Motor, with Emery Wheel and Guard, for Lathe 
Rest Use. 


ing machine to be set at any angle or in any position 
relative to the work. The motors have a four-plug socket, 
and the connections are arranged in such a manner that the 
motor is caused to run in one or the other direction simply 
by inserting the plug alternately in 
one or other set of two holes. 

Siemens Brothers Dynamo Works, 
Ltd. also supply motors for driving 
sewing machines, ceiling fans, porthole 
fans, and so on, and small generators 
for outputs from 120 watts upwards, 
as well as all starters and speed regu- 
lators for these motors and dynamos. 
Fig. 4 shows a neat and compact starter 
for motors up to $ U. P. The very small 
motors should come into great demand 
with the extension of the electric power service in large 
towns and industrial areas. Numerous small trade machines 
can be conveniently driven in this way and at a cost which, 


n many cases, is ridiculously low for the amount of work 
one. 


Fig.j 4.—Starting 
Switch for Small 
Motors. 


Further particulars regarding these small motors and 
generators will be found in the firm's price list 1н. 
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Double Carbon Flame 
Arc Camps. 


HE double carbon arc lamp is common enough with 
ordinary open arcs, but is not generally applied to 
flame lamps. By employing a pair of carbons 

which burn successively in one globe a longer life can be 
given to the lamp than if a single pair of carbons only is 
used. The double carbon arrangement also reduces con- 
siderably the length of the lamp for а given life. This is 
in every way desirable, whether the lamp be employed for 
industrial or trade purposes, though obviously, in the latter 
case, the limits of space available are narrower than in the 


Interior and Exterior Views of Double Carbon Flame Lamp. 


former. The flame arc lamp manufactured by the Reason 
Mfg. Co., of Brighton (under Lewis’s patents), 18 distinctive 
in its employment of double carbons to give increased life. 
An interior view of the lamp is given herewith, which 
shows the carbons, carbon holders, controlling solenoids 
and economiser and reflector plate. In the design of the 
lamp an important peculiarity of flame arc lamps has been 
kept in view. This is the liability of the carbon tips to 
become insulated with the metallic salt from the cores of 
the carbons, thus preventing striking of the arc. In the 
Lewis lamp considerable pressure is exerted on the carbon 
points, so that they are forced tightly together before the 
arcis struck. This ensures intimate contact at all times 
and a striking of the arc when current is turned on. 

The carbons are of the converging pattern and are 
placed in holders attached to a slotted cross frame which 
admits of the simultaneous descent of both holders. The 
carbons descend through holes in the economiser after 
being passed through a special form of clutch and inter- 
locking device, which are controlled from the series solenoid 
of the lamp. The effect of this is to draw one carbon away 
from the other at the moment of striking the arc, and In 
the case of feeding to release slightly the clutch on the 


53 SUPPLEMENT to “ The Electrician," November 15, 1907. 


<< Sp 
DURABILITY —— 
NO CLOCKWORK 


PLANG 
ARC LAWS 


——— — 
Ф E „сы = 
S dd е 
? у + : gt 
i ; Z x С. а v v 
2 4—— ч E \ ——x 
E » « — * 8 See 
/ Кеа pa; 55.2% Ne \ EM 
» — '' * = = - \ \ \ — . \ 
4+ ILE LL 
/ — — EpL 098 e 05 | \ ~ 
L a P. „ PAE Wa A ah, \ 
x d / — a \ 
e ii a o E N 


MANUFACTURING Co. 


BRIGHTON. 


| 
| 


SUPPLEMENT to“ The Electrician," November 15, 1907. B4 


one rod and thus allow both carbons to descend by gravity. 
A shunt coil is employed to oppose the action of the series 
coil and to bring about the feeding down of the carbons at 
the right moment. The construction of the globe cap, in 
which is the economiser, is such that when the globe is in 
position the upper part of th: lamp is effectively sealed 
against the entrance of vapours from the flame arc. A 
sliding plate, through which the striking carbon passes, 
also keeps ont gases at a point at which they are mostly 
likely to rise into the lamp mechanism. 

The lamps are made for continuous-current circuits and 
may be burned singly or in series. The current required 
for the circuit is 11 amperes and the volts at the are about 
45. The carbons are of slightly different diameters, the 
positive being 11 mum. and the negative 10 mm. The burn- 
ing life of the lamp is stated by the makers as 28 hours. 
The height over all is approximately 5 ft., and the weight 
complete is 451b. Four lamps may be burned in series 
on a circuit. of about 200 to 230 volts. As soon as the 
lamp goes out a magnet switch comes into operation and 
short-circuits the lamp, cutting the carbons out of circuit. 
The fact that the lamp is devoid of clockwork is a point 
in its favour, as is also the employment of carbons only 
16 in. long, compared with the rather more usual length 
of 24 in. 


Caiswan Flame Arc Lamps. 


INCE its introduction about two years ago the Carbone 
flame arc lamp has come into extensive use. Our readers 
will recall the fact that the manufacture of the lamp 

was commenced some twelve months back by the Edison 
& Swan United Electric Light Co. at their Ponders Eud 
works. It may also be remembered that the lamp is dis- 
tinetive in respect of the method adopted 
for the control of the flame. This is accom- 
plished by the use of a special magnet with 
annular shaped horns which surround the 
flame and keep it under control. Another 
feature of the lamp is the employment of 
pure carbons, as distinguished from the im- 
pregnated rods used in most lamps. This 
in itself safeguards the mechanism from 
corrosiou and removes the risk of rapid de- 
terioration of the working parts. By the 
use of these carbous a pure white light is 
obtained, and this has been found under 
spectrum analysis to resemble daylight 
very closely. On this account the lamp is 
Ediswan suitable for drapers shops, as colours can 
Flame Lamp. be matched with the same facility as by 
daylight. A further advantage attending 
the use of pure carbons is their low cost compared with the 
impregnated variety, and this is an important item when 
considered in connection with the cost of current. 

In response to a demand for a yellow flame lamp 
the Ediswan lamp has been adapted to burn impreg- 
nated carbons. Some recent tests of this pattern lamp 
produced the following figures: A 10 ampere lamp. taking 
a mean current of 95 amperes at 51°6 volts, gave 23432 


mean hemispherical candle-power, the energy consumption 
being 470 watts or (2 watts per candle. These figures 
were obtained under working conditions with the globe on. 


Ediswan Flame Lamps for Exterior Lighting. 


The Ediswan flame lamp is suitable for burning on both 
alternating aud direct-current circuits, and will give equally 
satisfactory results on both. It is adapted for direct, 1n- 
direct and semi-indirect lighting, and is made in two 
standard patterus which take 5 and 10 amps. respectively 
on direct current, and 6 and 10 amps. on alternating current. 
The semi-indirect pattern lamp is fitted with а special 
glass reflector, by which a portion of light is diffused and a 
portion reflected from the ceiling downwards in the room. 


Ediswan Flame Lamps outside Draper’s Shop. 


We give illustrations showing the exterior of the lamp, 
and also views of shop fronts fitted with a number of lamps 
for window lighting, and what is as important, the attraction 
of customers. In our issue of April 5, 1907, we published 
a more detailed description of these lamps, and to this we 
would refer our readers for further particulars. 


LEWIS’S CIRCULATING SCIENTIFIC LIBRARY: 


TO LIBRARIANS AND GENERAL READERS. —The Quarterly List of Additions is sent post free regularly 
to any address on request. It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 
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DISWAN-A 


THE BRITISH MADE camps 


WITIL THE 


SOLID REPUTATION 


ARE THE 


WHITE .. YELLOW 


FLAME АВСЅ 


Made (under Carbone Patents) at the 


EDISWAN WORKS, PONDER’S END, 
MIDDLESEX, ENGLAND. 


* Edison & Swan 


United Electric Light Company, Limited. 


Heap OFricEs, WAREHOUSE AND SHOWaOOMS: EDISWAN BUILDINGS, QUEEN STREET, LONDON, E. C. 
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on Applicatioa 


J. 5 P." Flame Arc Lamps. 


ESS IS. JOHNSON & PHILLIPS, of Victoria Works, 
M Charlton, Kent, and London, have been identified 
with the design aud production of are lamps 
from the early days of the electrical industry. Their line 
of “Ark” lamps has been before the trade now for many 
years past, and their open type lamps are also well known. 
With a view to bringing their are lamp products up to date 
flame type lamps have been introduced, and, we under- 
stand, with very satisfactory results. These lamps are 
manufactured in two distinct patterns: (а) Vertical carbon 
flame lamps, and (b) a converging carbon lamp known 
as the Magnet-Juno." The first-mentioned differs but 
little from the ordinary open type of lamp as far as mecha- 
nism is concerned. The carbons are arranged vertically 
and for continuous current, the positive only is 
impregnated. This carbon is carried by the lower 
holder, as in this position the largest possible 
proportion of mineral salts contained in the carbon 
is utilised iu the flame. The consumption is as low 
as 3 amperes per lamp, and four or five may be 
connected in series of 200-220 volts. For places 
such as workshops, docks, railway yards, &c., a lamp 
taking from 7 to 10 amperes is recommended by the 
makers. Illustrations of this lamp are given in 
the adjoining sectional drawings. 

The “ Magnet-Juno " lamp is a modification of 
the original Juno pattern, in which a hot wire was 
utilised for striking the are. This is replaced in 
the Magnet-Juno," as the name implies, by a 
solenoid. The feed of the carbon is effected entirely 
hy gravity. There are no shunts, coils or dash- 
pots, and the mechanism is, in a general way, of the 
simplest possible description. In the drawings 
Ci and ( represent the carbons (which are of a 
comparatively cheap grade), and when the lamp is 
to he fed by continuous current they are of aifferent 
thickness. In the lamp shown the car- 
bons are of a diameter of 8mm.and 9 mm, 
respectively. If fitted with these car- 
bons, the lamp, which consumes from 8 
to 10 amperes, will burn from 10 to 12 
hours before needing re-trimming. Messrs. Johnson 
& Phillips also make a longer lamp of this pattern, 
burning 16 to 18 hours at each trim. When used 
on an alternating-current circuit, carbons of the 
same thickness are used. The carbons are clamped 
at the top by the carbon holders HII, which are 
fixed to, but insulated from, the cross slides SS. 
By this arrangement, if the carbon Cy is allowed 
to drop, €, will travel down at the same rate. 
КЕ are brass rods which serve to guide the cross 
slide. The carbons converge towards their lower 
ends as shown, and pass through two holes in the brass 
cup B. They slide down together by gravity until the 
carbon Cy rests against the abutment N, which is simply 
а bent copper bar secured by the screw D to the metal 


‘Tue "SARCO" AUTOMATIC CO: RECORDER 


real.Fuel Saver of Great Value to all Steam Users. 


interesting Literature Free SAN DE RS, REH DERS & CO., Lro., 


108, Fenchurch Street, LONDON, Е.С. 
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Hundreds of Installations 
Prove its Value. 


cup D. This cup is fastened to, but insulated from, the 
brass plate E. Its chief function is to protect the flame 
arc from draughts, but it also helps to reflect the light 
downwards. The copper piece N is provided for the car- 
bon С, only, and the cross slides, the guiding rods and 
the holes in the сир В ensure that the second carbon Cy 
moves simultaneously with C, The magnetic flux to 
elougaté the are is created in the iron rods I, I, which are 
wound with bare copper wire. This wire is insulated 
from the iron rod by a layer of mica and other insulators. 
M is an eleetromagnet for striking the arc. When the 
lamp is not burning, the weight of the armature A keeps 
the striker F (whose fulcrum is at G) in the position shown, 
and the carbon ( is pressed against the carbon С, by the 
collar K, which is rigidly fixed to the striker. If the 
lamp now be switched into circuit, current will enter by 


Interior Views of Magnet-Juno Flame Arc. The right-hand view shows 


Alternative Globe. 


one of the terminals TT, and, after flowing through the 
magnet coil, the carbons and the blow magnets in series, 
will leave by the other terminal. The flexible connections 
(not shown in the drawing) between the various parts are 
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Telegraphic Address: VOLTARCON, LONDON. 


ARG LAMPS, LTD. 


ARG Laps, PT D., St. Paul's Crescent, CAMDEN TOWN, L 


Telephone No. 220 NORTH. 


"DAVY "SUNR/E" FLAME LAMP 


E 


ONDON, А W. 


Representatives for London and South of England: Messrs. FRAMPTON & PAIN E, 29, Old Queen 8t., Westminster, 8.W. 


SIMPLE 


FOR FIXING CONDUITS 
ON BRICK WALLS. 


It is a recognised fact that 
to erect Conduits and Fit- 
tings in direct contact with 
Damp Walls is bad practice. 
In Boiler Houses, Laundries, 
&c., condensation is con- 
tinually taking place and the 
moisture runs down the face 
of the walls so that the Con- 
duits are continually sub- 
jected to the drip. This is 
not only DETRIMENTAL to 
the EXTERIOR SURFACE of 
the CONDUITS, but also 
causes undue condensation 
inside, The BEST METHOD 
of obviating this ig 
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WRITE FOR PRICES, &c., TO 


SiMPLEX CoNDuirTS LIMITED, 


GARRISON LANE, 
BIRMINGHAM. 


LONDON: 20, BUCKLERSBURY, E.C.; 
And at MANCHESTER, GLASGOW, LIVERPOOL, &c. 


SPRING 
CLIPS. 


For SURFACE WORK 
IN DAMP SITUATIONS. 


To fix the Conduits some 
distance away from the wall 
itself, and although up to 
now this has been a matter 
of great difficulty, with our 
New SPRING CLIP it can 
not only be EASILY accom- 
plished, but without adding 
materially to the job. These 
Clips are made from stout 
steel strip of springy nature, 
drilled in the base with a 4" 
hole to take a Simplex Wall 
Fastener. The tips are pro- 
vided with holes to take a 
split pin to prevent all possi- 
bility of the Conduit slipping 
out after erection. 
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DON'T CONDEMN 


all Electric Drills because the first you tried wasn't a success. You tried the wrong 
make. What you want is a portable Machine Tool,“ with solid bearings and 
gearing, soundly dimensioned, and not a flimsy apparatus made up of dodges and 
freak designs. 

We do not pretend to supply marvellous machines of extremely light weight, 
drilling very large holes, sold at ridiculously cheap prices, but we can satisfy you with a 
substantially-built drill right in weight, in speed and in price, and made entirely of 
British Materials by British Workmanship for the British Market. 


OVER 600 MADE. 
калмов Locrsmmoor К R A М 08 LTD., BAT H B о 


BATH. 


protected in the customary manner by insulating beads. In burning, carbon С, tapers down to a fine point where 
The magnet, being energised hy the passage of the current, it comes into contact with the copper abutment A. After 

„эш. — a while, however, this fine point breaks off and both 
carbons drop a small fraction of an inch until the solid 
part of C, again rests on the abutment. The lamp gives a 
perfectly steady light of either an intense yellow or brilliant 
white; it is extremely neat in appearance and short in 
length. 

Any number of the lamps can he run in series allowing 
50-55 volts per lamp. The length over all is about 291 in. 
and the weight complete about 201). We understand 
that any responsible purchaser may have any of these 
lamps on two weeks' trial on the condition that the lamp 
he returnable if it is not as represented by the makers. 


The illustration below of a line of shops illuminated at 
night gives а good idea of the distribution of light from 
the flame arc lamp. The whole of the recess occupied 
by the shops becomes a blaze of light when the 10 lamps 
are lighted together though only half of them would prob- 
ably be sufficiently powerful to attract custom at any 
time. 


This exceptional brilliance is one of the features of 
the modern flame arc lamp, aud is its most valuable 
TM feature from an industrial point of view, and one 
lifts its armature A and the rod W, and the striker is free which should especially commend the lamp to manu- 
to rotate in a counter clockwise direction about (+ by  facturers for workshop lighting. — 
gravity. At the same ME 
time the collar K moves 
towards the right, and in 
doing so draws the car- 
hon Cg away from €,. In 
this way the arc is struck. 

When the current is 
switched off the armature 
1s released, the striker is 
rotated in a clockwise 
direction against gravity 
and the carbons are again 
brought into contact with 
one another, ready for 
starting the arc. Although 
the whole length of the 
iron rods I, I, which con- 
stitute the cores of the 
blow magnets, is wound 
with copper wire, only 
a portion of the available 
turns is utilised. The 
number of turns is easily 
regulated hy connecting 
tlie flexible conductors to 
the copper helix (by 
means of clamps) at any 
point along the rod I. 


— 


Exterior and Interior Views of Magnet-Juno Lamp. 


Night Scene, showing Shop Fronts Illuminated by J. & P. Flame Arc Lamps. 
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| | The clutches employed may be commented on separately, 
. A f The body of the clutch consists of a solid brass casting, 
Victor lame re amps A having a cylindrical hole bored threugh to take the positive 
carbon. At the upper end is a soft iron core which half 
| encircles the casting, and at the lower end is a slot in which 
TU methods of controlling the feed of the carbons in is pivoted a soft iron armature carrying at one end a 
flame are. lamps varies considerably, and the Victor moulded steatite gripper. When current is switched on, 
lamp, made hy the Electric & Ordnance Accessories the armature, which is at the lower end of the eontrolline 
Co. is distinctive in this respect. The adjoining dia- solenoid, is drawn upwards, and the carbon is firmly held 
gram illustrates the action of the lamp. There are two | 
converging carbons fitted into special clutches which are 
controlled by two ironclad series coils, one for each carbon 
holder, These serve to maintain a constant are length 
during the burning of the lamp. The аге is struck in the 
initial stayes hy a special “ striker " block of steatite which 
bridges the carbon points momentarily, and on being with- 
drawn the are across the tips of the carbons is maintained. 
The carbons descend on to the stop which is fixed, so that 
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no striking levers are required. The arrangement is very DH, A а 
simple and provides а direct action upon the carbons of the d cr eens 
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Diagram of Connections of Victor Flame Arc Lamp, 


by the gripper. The whole clutch is at the same time 
raised as it takes up a balanced position in the air-gap 
formed by the iron core of the lamp mechanism. 

We may remark here that special arrangements are made 
to remove the gases from the are from the globe as soon 
as they are formed, and there is no pan at the bottom of 
the glohe to cut off the rays from the arc. The lamps can 
burn yellow or white flame carbons, the latter being spe- 
cially suitable for the matching of fabrics. 
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External View of Victor Flame Arc Lamp with Resistance 
and Cut-out in separate Iron Case. 


controlling coils, 


Unnecessary i 
у. The usual method of controlling the arc 


flame b . 
Й У e ectromagnets is fitted to the lamp, and there is 


oth are cored. The weight is approximately |. 
reine A line current of from 6 to 9 amperes is | CENTURY WORKS, LEWISHAM, S.E. 


nd the la , . . * 
OD irre: mps ma 5 д : < 
l eircuits varying I y be burned singly or in series 


parallel running and for la i i i i is | 
fees mps two 1n series the line resis- |: i ial. : 
s шо E same case asthecontrolling solenoids, |: ele E SEPE pne "m i 
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ШЕН The ee . have an overall length : 
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Angola Spunttess Arc Lamps. 


that increase in the working parts tends to undue com- 


[D is often argued asa point against the modern are lamp 


| plication. From the user's point of view there eau he 
no doubt that the fewer the parts making up the coutrolling 
mechanism, the better will he appreciate an arc lamp. The 
shunt coil has always been regarded as a weak spot in an 
are lamp because it 1s subjected constantly to the full line 
pressure, and. when the lamp is left in circuit, after the 
carbons have heen consumed, will often burn out. For 
this reason it has been the aim of inventors to introduce 
a lamp from which the more usual shunt coil should he 
absent, and a cause of considerable trouble and annoyance 
removed. In large workshops, factories and yards, and 
about industrial establishments generally, it is in every 
way desirable that Ше lighting arrangements be kept 
at a high standard of efficiency, and to do this abso- 
lute reliability of the lightiug unit must be looked for. 
Enclosed are lamps are well known for the simplicity of 
their mechanism, aud the “ Angold" pattern as manufac- 
tured by the General Electrie Co. may be included among 
the more simple types by reason of the fact that there is 
no shunt coil used in the controlling mechanism. With 
the cover removed, the fewness of the working parts is at 
once noticeable, and there is no doubt that this is a point 
which appeals to the non-technical purchaser of a lamp, 
having regard also to its burning merits, life and efficiency. 

The Angold are lamp is made for hoth alternating and 
continnous-current circuits in a variety of designs for shop 
lighting, yard, works and open space lighting and general 
and industrial and trade lighting. The lamps are made 
for parallel running on 100 to 150 volts, two in series on 
900 to 250 volts, three in series on 250 volts, and in longer 
series proportionate to tlie voltage of the circuits. The 
are is controlled entirely by a series-wound solenoid, aud 
їз kept of even length without the aid of shunt coils. It 
is claimed that they can he safely used without equivalent 
resistances and cut-outs, and that there is no danger in 
accidentally leaving them connected to the circuit after the 
carbons have been consumed. For street lighting and 
similar work, where it is not permissible to have all the 
lamps out, when any one has totally consumed its carbons 
equivalent resistance and automatic cut-outs (self-con- 
tained) are fitted. 

The are is maintained at a constant voltage with, we 
understand, à variation of not more than 10 per cent. in 
the current. The nature of the controlling gear in these 
lamps is such that they work steadily with a small pro- 
portion of line resistance ; for instance, three lamps ean be 
run on 280 volts, The ueck of the globe used for the 
lamp is large enough to allow the hand to pass in and the 
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bottom carbon-holder is a fixture independent of the globe, 
so that the carbons сап be fixed and aligned hefore the 
globe is placed in position. The base of lamp and all 
exposed parts are entirely insulated from the circuit, The 
standard lamp is provided with an enamelled iron reflector 
and a single enclosure globe, which can be supplied either 
round or pear shaped as may be required. 


;. C.- H. Flame Lamps. 


á | SHE B.T.-H. flame are lamp is manufactured both for 


alternating and continuous-current circuits. The 

control of the are is effected with shunts and series 
magnets, the latter heing wound with 
wire, having a patent enamel insulation 
which is impervious to moisture, and. 
unaffected by heat. As will be seen by 
the view of the lamp with the casing 
lowered, the carbons are arranged at 
an acute angle, and converge on the are 
from above. The feed of the carbons is 
a gravity one, and we understand that 
close and uniform regulation of the arc 
is effected by the controlling mechanism. 
here is no clockwork, and such elec- 
trical adjustments as may be necessary 
can be made without returning the lamp 
to the factory. The lamps for both 
classes of circuits are made in two sizes, 
one with 94 in. carbons burning 17 hours 
and one of 16 in. carbons burniug 10 
hours, The standard  direct-current 
lamps are made for а line current of 5 
amperes, and alternating-current lamps 
are made for 10 ampere 50 cycle circuit, 
Lamps suitable for other currents and 
periodicities are supplied specially. For 
series burning, 50 volts per lamp i8 
allowed, and a line resistance is ret juired 
for each series of lamps. These resis- 
tances are made by the company of 
special high-resistance non-expansive 
wire, wound on porcelain eylinders and 
mounted on cast-iron bases, being also 
fitted with perforated iron covers. Sub- _ 
stitutional resistances and cut-outs ате i. 


made up in separate iron boxes of à — d 
weather - proof design, ar ranged for C. 


hanging vertically. directly above the в T. H. Flame Arc 
lamp, though they can also be supplied Lamp with Globe 
for mounting on brackets. lowered. 
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ELECTRIC LirTS 
A. Smith & Stevens. 


1 Е 
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If you are looking for the CHEAPEST MACHINE with 
heavy accounts for current and repairs, we cannot supply | 
you. But if you require a SOUND MACHINE, saving you 
about £25 a year in current and repairs, our LIFT will suit 
you. The extra outlay will come back in six months. 


„„ -. BATTERSEA, LONDON. 


WINDING ENGINE FOR AUTOMATIC LIFT. 


Che Beck Яге Camp. 


HE gravity feed for the converging carbons commonly 
employed in flame lamps is a method of arc control 
which commends itself at once to inventors. When 

the burning of the lamp is made dependent upon natural 
forces the mechanism can be greatly simplified. This is 
па In the Beck flame arc lamp, which has recently 
5 into this country. A sectional view of the 
allt 17 of this lamp is given in Fig. 1. The chief 
0 | owe is the method employed for controlling 
n 1 ( n of the carbons as they are consumed. 
eting c y the use of a special carbon having a pro- 
S URL. down one side to within a couple of 
1 1 e holder end. This is shown in the figure at 
5 шта imd the stop B. The carbon holders С, D, 
ы, са ly interconnected, so that the descent of the 
К 1 which controls the {еей is accompanied by 
1 | movement of the other carbon also. To 
ын N easy descent of the holders the roller 
ess of th to reduce the sliding friction between the 
other. Th e wo holders which are in contact with each 

e carbons are illustrated in the drawing at a 


4 

7, 

t Mt 
2 


Fig. I. Sec tional View of Beck Flame Arc Lamp. 


point which clearly shows tlie construction of the holders 
and the arrangement made to ensure sympathetic movement 
between them. The second carbon is of circular section and 
the holder is hinged at the point E to allow of a lateral 
movement of the carbon for striking the are. By means of 
the lever F and link G the pull of the solenoid H is 
communicated to this carbon and a constant аге is main- 
tained during the time the lamp is burning. The feed, as 
we have already explained, is obtained by the gradual 
descent of the carbons as they are consumed. The web on 
the carbon D is turned away from the are and the crater 


^ p for ribbed carbo a i i ich i i 
Me p. Economiser. r. Turn of wire controlling flame. and rests on the circular metallic stop В, which 18 held in 
Ку ot T Deflecting magnet. position by a small set screw, This stop acts as a terminal 
саакы in Beck Lamp showing Carbon Stop for tO the carbon D, serving to conduct current from the carbon 
о Coil for Magnetic. Control of Arc. tip K across the projecting web. The heat of conduction 


a 


“SUPPLEMENT to The Electrician," November 15, 1907. 


raises this point of contact to а high temperature, but the 
carbon is only slowly consumed partly by oxidisation. The 
burning away of the rib causes the slow descent of the 
carbons and a constant length of arc, because the opposite 
circular carbon is maintained at a constant distance by the 
pull of the solenoid H. 

In the case of direct-current lamps the webbed carbon is 
made the negative, as we are informed that there is a 
deposit on the metallic stop C which protects it from the 
corrosive gases emanating from the arc. This has been 
found, after long periods of burning, to effectually prevent 
corrosion of the stop. An efficient protector surrounds the 
arc, which is deflected by a small electromagnet of few turns, 
and “controlled” by a single turn of one of the connecting 
leads which is taken down into the economiser space for 
the purpose. The arrangement of the economiser space 
is clearly shown in Fig. 2, which is a view taken from 
the underside of the lamp. The upward movement of 
the solenoid plunger which strikes the arc is controlled by 
a dash-pot L fixed in a direct line above the coil. The piston 
M of this dash-pot is of carbon, and it contains a simple valve 
which closes on the upstroke of the core and opens on the 
downstroke. Sticking of the dash-pot is a very remote 
possibility, because the fumes from the are are not permitted 
to enter the case. As will be noticed in Fig. 1, the globe 
is specially ventilated to give egress to the hot gases and 
heated air, and cool fresh air is adinitted through a con- 
trollable valve in the bottom of the globe. The openiug 
through which the positive carbon passes is elosed by a 
sliding plate which exeludes hot gases from the upper 
portion of the lamp. Lamps which have been burning 
some time show little trace of ash or dust in the upper 
case. 


NADER BROS. & THOMPSON, 
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Ur ro 150 Amrs. | Ор ro 600 Aus. 
„ ЗОО Vous. „ 1800 Vors. 
3 Ranges of each. 4 Ranges of each. 
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The lamps are made in one general type, but are of two © 
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different lengths, for 10 or 18 hours’ burning. They can be 
burned singly or in series. In the first case which may be 
cited for alternating currents, from 60 to 65 volts are re- 
quired across the lamp, but two lamps will run on 110 volts, 
and four on 220 volts. The length of the arc is adjusted 
for the circuit conditions under which the lamps will run 
and no further adjustment is required. The lamps may be 
rendered independent of the supply voltage by the use of a 
Beck “ regter,” in place of the ordinary line resistance, This 
device, which is illustrated in Fig. 2, comprises а special 
resistance wire sealed into a long glass tube containing a gas 
which is a good conductor of heat. The wire is run ata 
high current density, and under ordinary conditions cannot 
be destroyed hy overloading. Two lamps were tested while 


$^ 


c 


> 
n 
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Fig. 3.- Beck “Regler for Automatic Control of Voltage to 
Flame Lamp. 


burning in series on 110 volts, and although the voltage was 
varied 20 volts the current remained practically constant, 
varying only 0:25 amperes above orbelow normal. The action 
continues when the lamp voltage and not the supply voltage 
varies, so that the device is practically automatic under 
all circuit conditions. The reglers are all of uniform length 
— 20 in.—but the width varies with the number of units 
used from 23 in. to 7 in. 

The Beck lamp is being manufactured at Hayes, Middle- 
sex, by the Beck Flame Lamp, Ltd. C'ommodious works 
have been established at the place mentioned, and with 
modern tools and testing equipment'the company is in a 
position to manufacture lamps under the best possible 
conditions. | E 
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for s particular type of photometer, and his results on any 
other are sure to be inferior. It is almost like playing a 
set of tennis and changing racquets after each game. In any 
case, Mr. Wild is to be congratulated on having obtained a 
number of most interesting results, and it is to be hoped that 
he will follow them up by others in the same direction.—I 
аш, ќо, KENELM EDGCUMBE. 
57, Vietoria-street, S.W., Nov. 12. 


STEAM TURBINES v. GAS ENGINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In discussing this subject in one of your contem- 
poraries, Mr. Fedden puts forward certain figures, which, 
taken in conjunction with those of Mr. Andrews, tell their 
own tale, Put briefly, the arguments against the use of /arge 
gut engines are, first, that their high capital cost must neces- 
sarily militate against a low selling price of electricity if suffi- 
cient allowance is made for capital charges in arriving at the 
selling price, and, second, that the low costs for fuel which 
accompany the use of gas engines are largely discounted by 
the remaining costs, which go to make up the total working 
expenses, being in excess of the corresponding costs prevailing 
with steam turbines. By the remaining costs, I refer, of course, 
to labour, repairs, oil, waste and stores (Mr. Andrews grants 
that all these items are greater with gas engines than with 
steam turbines, with the exception of repairs ‚1 scarcely think, 
however, that Mr. Andrews can seriously claim that the 
repairs item on gas engines is less than on steam turbines). 
Mr. Andrews makes a comparison between the running costs 
when dealing with load factors of 15 and 100 per cent. 


Comparison with Load Factor of 15 per Cent.—With a load 
factor of this description Mr. Andrews’ figures show in favour 
of steam turbines—namely, 0°545d. per unit with steam tur- 
bines, as against 0-566d. per unit with gas engines. Mr. 
Fedden’s figures, however, bring this comparison to 0-419d. per 
unit with steam turbines and to 0:664. per unit with gas 


engines. J think Mr. Fedden's comparison is a good deal 
closer than Mr. Andrews’, 


Comparison with Load Factor of 100 per Cent.—Mr. Andrews’ 
fgures with the high load faetor— conditions which suit the 
жешн to show a total cost of 0-204d. per unit with 
| think. (s as against 0-135d. per unit with gas engines. 
med owever, that this comparison is not quite fair. 
ipd ши which tend to speak so much in favour of gas 
m , SA ased on Mr. Andrews’ 16,000 kw. of gas engines 
bs Б E ours а Чау and 365 days a year, without any re- 
бше R repairs, or in the event of ono of the units 
in 90 e for overhaul purposes. In the case of the 
car Ines, it is true that these are assumed also to bo 
ng continuously at their normal load; but here there is 


үт reserve capacity by virtue of the overloads which 


10 deal with t 
» made, it would 
the extent of 
or continuo 
24,000 kw, t 
therefore. b 


he load for which Mr. Andrews’ comparison 
: not be unreasonable to have reserve plant to 
0 por cent.—i.e., plant of a capacity of 16,000 kw. 
us operation, but sufficient plant to work up to 


oallow for accidents. The following plant would, 
e necessary — 


Gas Plant. 


8 4 units of 4,000 kw. = 16,000 kw. 
pare 2 units of 4,000 kw. = 8,000 kw. 


Total = 24,000 kw. 

Steam Turbines. 
3 uni (each of these units to 
units of 5,500 kw. =16,500 kW.] be capable of giving 
8,250 kw. continuously 


Parel unit of similar capacity =5,500 kw i цен) 


рро f withamaximum overload 
22,000 nw. \ capacity of 35,000 kw. 
Te. In case two 


he remi i of the stea i issic 

ving 2 units w steam turbines were out of commission 

of 16,000 m den would still be able to deal with the normal load 

Plant above, therefore. ; of the overload capacity ; the steam turbine 
› I5 on the same basis as the gas-engine plant. 


No 


í 


The capital cost to provide for a plant of this description, 


taking Mr. Andrews’ figures for the gas engine and Mr. 
Fedden’s figures for the steam turbine, would be as follows :— 


Capital Cost of 16,000 kw. Plant without. Reserve Capacity. 


Steam turbines. Gas engines. 
Mr. Andrews. Mr. Fedden. Mr. Andrews. Mr. Fedden. 


Engines and gene- 


rutors eeo 496,000 £60,000 ... £161,700 ... £161,700 
Boilers, e 81,000 56,000 ... — Sat — 
Producers, &c....... — — se 77,700 77,700 
Engine room, &c. 18,000 18,000 42,00) 42, 000 
Switch gear ........ 5,250 5,250 ... 5,250 ... 5,250 
200,950 ... 139,250 ... 286,650 ... 286,650 
5% contingencies 10,012 ... 6,962 ... 14,332 ... 14,332 
£210,262 £146,212 £300,982 £300,982 


Evtra Cap tal Outlay to give 50 per сеш. Reserve Plant to Engine House 


Plant. 
Steam turbines. Сав engines, 
On Mr. On Mr. 
Fedden’s basis. Andrews’ basis. 
Engines and generatora ... £20,000 ... £80,850 
Additional size of engine 6,000 ... 21,000 
room d 
Total E £172,212 . £402,832 


The above amounts to this, that whereas steam-turbine plant 


would necessitate a capital expenditure of £172,212, an equiva- 
lent gas-engine plant would necessitate a capital expenditure 
of £402,839. 
for themselves whetherthe lower fuel charges accompanying the 
use of gas engines—and after making due allowance for the 
increased cost of running gas engines in other respects—will 
justify the big difference in capital expenditure shown above. 


It remains for those installing plant to decide 


I think the extreme ease with which overloads can be dealt 
with on steam turbines is sometimes overlooked, in view of 


the fact that this overload capacity is frequently used for 
dealing with the peaks of loads withont a special plant being 
installed for the purpose, and further obviating the necessity 


for carrying more reserve plant. | | 
If the capital charges are taken properly into ac-ount in 
figuring out the relative costs of running steam turbines as 
against gas engines, I think it will be found that the gas- 
engine scheme starts very seriously handicapped. It is 
difficult to imagine, for instance, the amount of gas engine 
plant which would be necessary for giving a supply of 
electricity similar to the supply which Mr. Merz is giving 
from his Carville station, assuming a similar amount of reserve 
capacity of plant. In the case of the steam-turbine plant the 
reserve capacity is available in the overload capacity of the 
turbines. Probably even the accommodating German banker 
would hesitate to find capital for the necessary plant to give 
tho same security of supply as Mr. Merz possesses in his turbine 
station at Carville.— J am, &c., E. J. Fox. 
Rugby, Nov. 11. 
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RADIO-TELE GRAPHIC CONYENTION. 


d 


aC uem 


The blue book and an index giving the report of the Select Com- 
mittee on the Radio-Telegraphie Convention, together with ти 
proceedings of the Committee, have now been issued, so that the 
complete evidence is available to the public. We dealt чое 
length with the evidence in The Electrician at the time when 1 
was given, but the blue book just issued includes appendixes, some 
of which were not available at that time. These appendixes то 
tain the agreement with the Admiralty and Marconi vee Ы e- 
graph Co.,the agreement between Lloyd's and the M 31 800 
heads of agreement between the Postmaster General anc с 
Companies, the International Radio-Telegraphic Convene pes 
spondence between the Foreign Offico and self-governing E ae 
with regard to the draft convention, together with paper са. 
memoranda handed іп by some of the witnesses, and а 5 с. 
ceived by the Select Committee from the Cunard ЕТ еа 
Appendix No. 7 is a Paper handed in by Mr. J. о ву› S ub. 
ing the number of comimercisl and ee опа kin 535 odd 
Marconi and other systems. ic Marconi : d А by 

systems 231. Appendix Ne. 8 contains two me ie 
Sir Oliver Lodge, the substance of which we give below: РЕТИ 

1. The elementary notion of amplitude —'.¢., EO en 

or energy (in sound, loudness, and in light, brightness)— 


F 
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troduced in rather a confusing fashion, and as if it were a new idea. 
It was not true to say that aa a on it. If, instead of dis- 
tributing the encrgy over a number of oscillations, it was all concen- 
trated in one—in what, in his evidence, he (Sir Oliver Lodge) called a 
©© whip-crack "—then there could be no tuning. This was, he supposed, 
what Mr. Marconi meant by the importance of amplitude, but it was a 
foggy way to speak of an obvious truth. The Convention, he believed, 
intended to regulate the two factors ** wave length” and “© power." If 
the whip-crack method were to be used, supplementary regulations 
might be required. One element, he believed might soon require specific 
attention namely, the height of the emitter above the earth. The 
same power would carry much further when isolated and elevated well 
nbove the ground, and the higher the further— within limits. He noticed 
that Prof. Fleming spoke of the Lodge-Muirhead non-connection with 
earth as if it were a mere evasion of Marconi's plan of earth connection, 
saying that he (Sir Oliver Lodge) had pointed out that indirect con- 
nection through a large condenser would do as well. He repudiated 
that; he never pointed out anything of the kind. They 1 7 the 
old Hertz radiator of 1888, . «eq. ; and the neighbourhood of the earth 
was only a nuisance which they would dispense with if they could. 

2. He felt admiration for Marconi, but not for Marconi's 1896 patent. 
Marconi had there claimed a multitude of things that were well-known 
at that date; indeed, it was difficult to point to any novelty in that 
patent, unless it were the lofty wire and the earth connection, both of 
which, however, had been claimed by others. A general claim for 
antenn could certainly not be maintained, because they had been 
used all along as collectors of the waves. A legitimate distinction 
might be drawn between actual commercial basis d and mere sic- 

alling at а distance by means of Hertzian waves, but the distinction 
was not of a fundamental character. He had never in his own work 
had any but friendly feelings for Mr. Marconi personally, and he 
believ that they were reciprocated. But unfortunately the 
dp enel scientific adviser, Prof. Fleming, thought it proper, 
in his written statement, to make the followiug accusation: 
On being pressed in cross-examination (Q.2,212) Sir Oliver 
Lodge admitted that previous to 1896 he had not himself given 
the invention any practical application." (Meaning by “ practical," 
of course, a commercial application on an enginecring scale.) This 
sentence he wished to traverse in the strongest way. He did not 
require any pressing to admit that he had not applied Hertz 
waves to actual telegraphy, other than signalling à small dis- 
tance on what might well be called a modol or laboratory scale. He 
had always asserted that, and the fact was well known. As to what 
he did or said before 1896, he had appealed throughout to publications 
and contemporary records. He would refrain from commenting on 
Prof. Fleming’s other statements, except two: (1) Prof. Fleming had 
said that the tuning methods recorded in Sir Oliver Lodge’s 1897 
patent would not work in his hande. That was very likely, but 
nevertheless it was those methods almost exactly that they were work- 
ing now. (2) Prof. Fleming seemed to imply that different systems 
could not intercommunicate. As a matter of fact they could and did. 


Appendix No.9 is а memorandum of evidence by Dr. J. A. 
Fleming with which we have already dealt. Appendix No. 10 
consists of Papers handed in by Mr. H. Babington Smith dealing 
with a decree of the Argentine Republic authorising the establish- 
ment of radio-telegraphic stations, a licence granted to the Nether- 
land-American Navigation Co., and a letter from the Belgian Tele- 
graph Administration to the General Post Office. Appendix No. 11 
is à memorandum by Sir Robert Hunter, Solicitor to the Post Office, 
dealing with the legal aspect of the ratification. Appendix No. 12 
is a letter addressed by the Marconi Company to certain shipping 
companies, handed in by Mr. Charles Bright, and Appendix No. 13 
is a 1 tin by Mr. Charles Bright, of which the following is 
an abstract :— 


The general public had come to regard Магсогі as the only pioneer 
of wireless E ETP This impression was, however, contrary to 
fact, as was well known to physicists. In the development of radio- 
telegraphy Lodge could at any rate claim the first patent (11.575 of 
1897) for syntonic telegraphy. Earth connection rendered effective 
tuning out of the question overland, and sometimes difticult oversea. 
There could be no question that high-power stations were bound to 
interfere--and undoutedly had interfered-—with other neighbouring 
stations, where low-power stations had not done so under otherwise 
similar conditions. hus, in order to avoid interference, big power 
etations of the shore-to-shore class would require in future not 
oniy to use different wuve-lengths, if within 100 miles of any ship 
or shore range, but also to use less power, or, alternatively, to 
be shifted further 1 Tudeed, at present it would seem as though 
the development of rat io-telegraphy should be concentrated on ship- 
to-shore work rather than in attempts at long distance shore-to-shore 
work, which was prone to bea source of disturbance to the former, and 
for which there was not the same, if any, call. 

After dealing with the differences between damped und undamped 
Waves, it was pointed out that the specification of wave amplitude which 
маз suggested by the Marconi Company's witnesses as desirable was un- 
necessary, asthe wave-length and power had been limited. There wasnot 
likely to be difficuly in intercommunication between different systems. 
Indeed, any difficulty had been disproved by the fact that the Lodge- 
Muirhead station in Burmah had kept up communication with Н. M. S. 

Terrible“ for nearly 600 miles, the apparatus on the latter being by 
the Marconi Company, and there were instances of the Marconi 
Company interworking by compulsion with other systems to mect 
the terms of their agreement. The Convention could not be com- 


pared with the Electric Lighting Act of 1882 in tending to check 
progress, as had been suggested by Prof. Fleming. Prof. Fleming 
endeavoured to contend that Marconi, in virtue of his 1896 

tent had the sole right to transmit electric waves through the ether 
or the purposes of telegraphy. This view could not be upheld. АП 
that Marconi did was to substitute the earth for the lower half of the 
Hertz oscillator. Prof. Fleming had pressed the point that there was 
no reference to telegraphy in Sir Oliver Lodge's Royal Institution 
lecture of 1894, but there was really no difference between electric 
signalling and electric telegraphy, and Marconi's first wireless 
telegraph patent was for ''Improvements in Transmitting Elec- 
trical Impulses and Signals.” Particulars of Sir Oliver Lodge's 
apparatus appeared in The Electrician of September 17, 1897. Sir 
Oliver Lodge's system could not be considered an infringement 
of that of Mr. Marconi, as the further the system was removed 
above the earth the better it was found to be; in fact, the earth con- 
nection was detrimental to syntonic working. Curiously enough, Mr. 
Marconi's patent did not claim either the vertical wire per se, or earth. 
ing of the wire per se. The instruments employed in practice were 
covered by the work of Hertz, Righi, Branly and Lodge. The only 
line on which the Marconi patent of 1896 could be upheld was “аз a 
novel combination of old instrumentalities." This combination did 
not provide syntony, or any attempt at it. 


THE EMPLOYMENT OF BALLAST RESISTANCES 
FOR REDUCING VOLTAGE YABIATION.* 
BY P. LAURIOL. 


The use of ballast resistancos for the regulation of the voltage 
across the filament of the Nernst lamp is well known. These resis- 
tances have recently been employed in rather a different case. 


eco 
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For the lighting of the crematory furnaco at Pére-Lachaise only 
continuous current at а rather high (400-500 volts) and very variable 
voltage was available. Its direct employment for lighting was 1m- 
possible and the construction of a small generating station or the use 
of batteries or boosters was considered. All these arrangements аго 
very costly, rendering their application hardly practicable in this 
case, and the employment of ballast resistances seemed to be the 
least objectionable solution of the difficulty. р 

When а current is passed through a number of ballast " resis- 
tances, the voltage drop across their terminals varies with tho 
current strength, and this variation is shown by a curve of shape 
similar to that of curve I. (see Fig.) Curve II. shows the variation 
obtained with a bank of incandescent lamps. If these two groups 
are connected in series, the total drop across them is obtained y 
adding the ordinates of the two previous curves, which gives 


л. — 


* Translated from / Erlairaye Kiectrique. 
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ште Ш. At a given moment, for a given current, the total drop 
and the drop across the terminals of the incandescent lamps are 
represented by the ordinates of curves II. and ITI. respectively. 

[n the figure the curves represent three ballast” resistances 
connected in series taking 0'5 ampere at 30 volts and four incan- 
descent lamps taking 0'5 ampere at 95 volts also connected in series. 
This arrangement was found, after trial, to be the most advan- 
tageous for the given conditions. 

If the total voltage varies between 400 and 550 volts (points A, 
and В, on curve III.), the voltage across the lamp terminals will 
vary between 872 and 433 volts (points A, and B, on curve II.), 
ie a variation of 15°7 per cent. on each side the mean is reduced to а 
variation of 7:9 per cent. 

If the line voltage varies between points where the inclination of 
the curve is a maximum, the results are more favourable. If, for 
example, the line voltage varies from 455 to 530 volts (points a, and 
b, on curve III.), the voltage across the lamps will vary from 403 
to 421 volts (points а, and 6, on curve IL). A variation of 7:6 on 
each side the mean value is reduced to 2:2 per cent. 

The voltage variations are thus reduced to workable amounts, at 
the expense of a mean loss of energy equal to the ratio of the mean 
ordinates of curves I. and II. or in this case about 14 per cent. 

In order to reduce rise of pressure as far as possible, it is neces- 
sary that the extreme limits of the line voltage should lie between 
the points a, and 5,—14.e., on the steepest part of curve III, In this 
eue the reduction will always take place in the ratio of the incli- 
nations of a,b, and a;),. If the extreme line voltages are outside 
these limits there is less decrease in the voltage variation, but the 
loss of energy is diminished. 


[D On т —————. 


LOCATION OF BROKEN INSULATORS AND OTHER 
TRANSMISSION LINE TROUBLES.* 


BY L. С. NICHOLSON. 


e -In this Paper a test is desoribed whereby faulty insulators 
um earths on a high-tension power transmission line may be readily 
ted from the generating station. The method consists in supplying 


current from a generator and transformer thr the faul b 
means of a divided circuit, r through the fault to earth, by 


s уз à single insulator, under certain conditions of opera- 
ii de ers an entire transmission line, many miles in length, 
шеу inoperative until the faulty insulator be discovered and re- 
à 2 The longer the line the more difficult it becomes to find 
enduch insulator, or to locate other irregularities in operating 
ing hei and a correspondingly long time is consumed in restor- 
dns ps service. There are several well-known methods of 
I aults electrically; among these are the Varley and 
with Ge cal tests. These and other ordinary methods operate 
Жый А direct current acting upon a Wheatstone bridge 
to metallic ol résistances and galvanometer, and are readily applied 
н ее suffering from an earth or short-circuit. If, 
a high-volt ult be а partial one, such, for instance, as occurs on 
еее bree transmission system when an insulator becomes 
any of thes. M ог otherwise, it is impracticable to apply 
current flow dt ods, since a high voltage must act to develop any 
to manipulate di these conditions. Itis manifestly impracticable 
igh-voltage xs justable resistances quickly and accurately in a 
galvanometer лан or to use direct-current instruments, such as а 
relatively high 501 use alternating current is demanded by the 

refore n tage which it is necessary to employ. It is 
| ар da ү employ the generating, transforming and 
location tests paratus of the generating station for making fault- 


upon the transmission li A simpl h f 

connections involvin nission lines. simple schenie o 
g them i : 

een employe d for this anipulation of a few hook switches has 


revit, and it hag р Ah upon a long-distance high-voltage 
шешу any fault een found possible to locate quickly and 
e particular p] seriously interfering with operation. 
ite power А Pu, upon which such a test has been operated 
trPtoximately 160 mil 000 volts, 25 cycles, three phase, over lines 
part a s long. The line conductors are of aluminium, 
Oden кй на are carried partly on steel towers and partly 
steel ni In both cases the insulators are supported 
en He an earth wire being used for this purpose on 
ar with no ve The step-up sending transformers operate 
erred to a je Ота! carthed. The method of locating faults 
transformer to iene in supplying current from a generator and 
Pruedby joining won! to earth through a divided circuit or a loop, 
n connected 5 Ine conductors together at both ends, ono of the 
E current ontaining the broken insulator to be located. 
Aches of the loo js pplied divides quantitatively between the 
1 P in а proportion depending upon the ratio of 
hae. ot P . у» 
ters, 
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the two impedances to the fault, which ratio is determined by, and 
therefore is determinative of, the location of the fault. Indicating 
ammeters or integrating wattmeters connected in the two branches 
of the loop by meats of proper transformers show the current or 
power supplied through the respective conductors. 

Fig. 1 shows the arrangement of connections which has been 
employed. The loop consists of wires A and B, which have a 
metallic short-circuit placed on them at the generating station 
just inside the current transformers, and a similar one at the 
receiving station just outside the disconnecting switches. It is, 
of course, necessary for the generating station operator to order 
a short-circuit to be placed on the proper wires at the distant end of 
the line when a test is to be made. E is the high-tension winding 
of a power transformer. The particular transformer used will 
depend upon which wire is in distress. R is a limiting 
resistance connected in series with the loop, and is designed 
to limit the total flow of current to the capacity of the trans- 
former and the measuring instruments. At V is represented 
a fault to earth, which usually takes the form of a broken 
insulator, over the surface of which current flows through an 
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Fic. 1.—ARRANGEMENT OF CONNECTIONS. 


arc. Al, А,, A, represent indicating ammeters in the secondaries of 
current transformers. A cheap and entirely satisfactory form of 
resistance, well adapted to use in the high-tension circuit, consists 
of ordinary cement concrete columns supplied with expanded-metal 
terminals. l'our columns, 12 ft. long, a square foot in section, each 
having а resistance cold of about 2,000 ohms, have been used in 
multiple or singly as occasion demanded. The temperature 
resistance coeflicient of concrete being large and negative, it is 
an easy matter to arrive at a proper resistance by heating the 
columns with current. Such flexibility in this resistance has at 
times proved very convenient. From 50 to 100 amperes has proved 
an appropriate range of current for general testing purposes. 
Variations that occur when using this amount of current are usually 
gradual—being due to decreasing resistance of the concrete—so that 
there is rarely any difficulty experienced in obtaining satisfactory 
simultaneous ammeter readings during a period of, say, 5 or 10 
seconds. On account of conditions at the fault being unfavourable 
to a steady flow of current, trouble may be had in reading indica- 
ting instruments which are not dead-beat. In such cases integrating 
wattmeters may be resorted to, to obtain a comparison between the 
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power supplied to the fault through the two sides of a loop. Only 
in extreme cases, such, for example, as disturbances caused by swing- 
ing tie-wires or tree branches, is it necessary to use wattmeters. 
Tho effect of an arc upon the cable is an important consideration. 
If it is burned so as to require splicing, considerably moro time is 
consumed in restoring the line to service than if only a broken in- 
sulator is to be replaced. Thisis particularly true with long spans, 
on account of the weight of the cable to be handled. Under eat 
operating conditions it is impossible to know how much the cable 


: ircui kdown and how much 
is burned by the short-circuit current at brea ae 


i g he cable by an arc 
by the testing current. Damage to t cae 
( i 40 seconds has been found to be insig 
e е road several inches. It appears 


i t when the striking distance is 

pus there is some damage if tho arc f short и 5 

btain in the case of an insulator puncture En Uie 

АЭ However, during the short period required to read the e 
ont the cable does not suffer materially. Where shiclds are usc: 

to protect the cable there is no damage in any event. one 
k ferring more particularly to the division of current be ~ 

р har dt has been found that this division takes place E 

es with Ohm's law, or that the currents II Iz are inversely 
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proportional to the ohmio resistances 7,7, of the two branches 
(Fig. 2). Assuming the resistance volts of the two branches equal, 
the reactance volts are also equal. 
From a consideration of resistance only, 
T, — 72 
L-1, 2 


En- nin] 


If line-structure numbers of a given circuit and the ratio ET Г be 
used as co-ordinates, a chart may be constructed, as Fig. 3. from 
which the fault location may be readily taken. This chart contains 
right lines drawn from the point aa = 1:00 to the line-structure 
number at which the loop is Тоёга.” The use of such a chart makes 
it possible to test to any point along the line at which it may be 
convenient or desirable to place a short-circuit, without the incon- 
venience of computing the resistance to that point. Such flexibility 
and ease of construction is not true of a chart based upon the rela- 
tion between ы and the line structure at which the fault occurs, 
because this relation is hyperbolic. 

When testing lines whose conductors are not of uniform cross- 
section throughout, the foregoing method is not applicable without 
modification. Whether large wires be followed by small ones or the 
reverse, the current flow will not be determined by resistance only. 
If the wires are larger near the testing station than farther out, the 
effect is to locate the fault too far away, to locate it too near if 
small wires be followed by large ones. The reason for this is 
evident from a consideration of the relative impedance of the 
two branches of the loop. The branch having the larger 
ratio of inductance to. resistance of course takes relatively 
less current than that indicated by resistance. A compa- 
rison of inductances is rendered complex on account of the 
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phase-displacement which takes place between the two currents by 
reason of the disparity between the ratios of inductance and resis- 
tance. The error involved through considering resistance only is, 
however, a linear function of the distance from the distant end of 
the line to the fault, if it be in the region beyond the junction of the 
two sizes of the cable, and likewise, of the distance from the testing 
station if the fault be nearer than the junction point. Thus it is 
possible, by making a single test upon a fault placed at the junction 
of the two sizes of wire, to obtain a correction which is applicable to 
the entire line. This correction is readily applied to the graphic 
chart mentioned above. It consists of right lines drawn from the 
experimentally determined value of, I; - Iı/Ia+ I, to either end of 
the resistance line. A maximum correction of 5 miles has been found 
necessary in the case of a line made up of 60 miles 0°75 in. aluminum 
cable followed by 70 miles of 0:52 in. cable when testing at 25 cycles 
per second. 

The following are some of the results so far obtained in locating 
faults by the two-ammeter method :— 


Computed Actual 
Minis II. 12. | location location Error 
| tower number. | tower number. | 
118 miles 11 1125 4,472 4,479 1,000 ft. 
18 „ 153 | 155 4,482 4,481 200 ft. 
36 „ 1:56 2:4 512 513 500 ft 
23 „ 04 45 | 151 153 1,000 ft 
60 „ 1:36 3:57 512 513 500 ft 
60 „ 0:8 2:0 520 519 | 500 ft 
60 , | 170 2:05 730 731 , 200 ft 


This list includes a variety of insulator failures, Some of them 
were complete earths, while others withstood high voltage. In only 
one case was there any trouble in obtaining satisfactory ammeter 
readings, this being a loose wire swinging ina wind storm. The time 
consumed by an experienced operator in making a test under ordinary 
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conditions is about 30 minutes. There is sometimes a delay on ac- 
count of the necessity of communicating with the distant end of the 
line. Thetest is subject to the following restrictions : When several 
faults are ona single wire they must be located in reverse order 
of their insulating values, and must be repaired in the order located ; 
when all three wires are in trouble, the one having the highest in- 
sulation cannot be tested until one of the others is repaired ; if two 
complete earths a considerable distance apart occur on а single 
wire, the localisation will be in serious error. 


елш Re ee 


THE AUTOMOBILE SHOW AT OLYMPIA. 


The main features of electrical interest at the automobile show, 
which remains open at Olympia until the 28rd inst., are to be 
found, as usual, in the ignition accessories. Considered from a 
general point of view, there is practically nothing new about any 
of the accessories shown. Certain refinements аге noticeable, but 
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FIG. 1. E. I C. GENERATOR. 


whether these constitule improvements may be regarded as а de- 
batable point. From a brief survey the cars, which are admirably 
displayed in the body of the hall, there is noticeable a marked 
tendency towards the adoption of but one system of ignition, either 
high or low-tension magneto or, on the smaller cars, accumulator and 
trembler coil. The magneto is, however, by tar the most popular, and 
the high-tension system appearsto be in greater demand, particularly 
on the large cars. Comparing the low-tension make-and-break 
system with the high-tension, coil, condenser, distributor and plug 
system, the latter aprears to least advantage, at any rate, from the 
standpoint of electrical arrangements. The wiring with heavily 
rubber-covered flexibles is wrapped almost affectionately round 
cylinders, valve guides, cam shaft-gear boxes and the like. lt 
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seems to be placed in the best possible position for rapid deteriora- 
tion, in places where oil and dirt mostly accumulate. In only a few 
cases was there any attempt made to enclose the connections care- 
fully. In the low-tension system this mass of wires 18 conspicuously 
absent, but here, of course, the mechanical parts are more numerous, 
though not necessarily more complicated. To the uninitiated, how. 
ever, the low-teneion system must seem less liable to trouble an 
more easily looked after than [the other. Singularly enough, the 
majority of the cars have high-tension magnetos and no other. Ё 
As is usual, the exhibits of ignition apparatus are located in the 
gallery. Most of the makers attract attention by “sparking 8 num- 
ber of plugs in a prominent position on the stand. These never fail to 
draw a crowd. The Fuller magneto, exhibited by J. C. Fuller & 
Sons, is fitted with a simple form of clutch, which is coupled by 8 
short length of strap passing through the dashboard to near е 
driver’s seat. Ву rapidly pulling on this the magneto can be rotate 
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and sparks obtained at the plugs. Ву this means the engine can 
be started from the driver's seat, assuming that the car is fitted 
vith a multi-cylinder engine. The Electric Ignition Co. show among 
s large selection of ignition accessories a special dynamo, which can 
be attached to the car and driven from the engine for the purpose of 


Fic. 3.—ADJUSTABLE SeAnkING PCG (Тпомзох BENNETT). 


funishing current to the accumulators and lamps. The generator is 
1 small interpole machine, designed to give constant volts at any 
speed between 400 and 1,200 revs. per min. For touring cars the 
output is 4 amperes at 8 to 12 volts, and for motor buses 10 amperes 
at 20 volte, The generator is excited to full voltage when the car 


A N 
N 


Ө 


Fic. 4.—Swrtcn roa IoNITI x Сшсшт. 
has reached а speed of 8 to 10 miles per hour. At this speed an 


ав in the generator and it also cuts it out when the 
cat ont "i in 400 revs. per min. "Views of the generator and 
constant] е shown in Figs. 1 and 2. The accumulators are kept 

Jm circuit with the generator while it is running at its 


1? — — 


Fic, 


18 d 1 
Vp the supply 10 дов the car is stopped they automatically keep 


Че readil $ Colis and lamps. The brushes of the dynamo 
con, Му г through larged-hinged and spring lockad 
Met makers, ы den кеппи (Ltd.), makers of ignition coils, 
exhibit a sparking plug with adjustable gap 


5.—Tuousox Bev 
зох BENNETT HIORH-TENSLIN Distripuron. 


(Fig. 3). The centre point of the plug is fitted in an eccentric 
position in the porcelain, and it may be turned either away 
from or towards the fixed point on the shell of the plug. After 
being adjusted it is secured by a back nut under the terminal 
screw. A neat pattern switch with toggle roller action (Fig. 4) is 
also shown at this stand. The roller which bridges one or more 
pairs of fixed contacts is carried at the apox of а set of links, set 
scissors fashion and held by & central spring, the tension of which 
tends to press the roller against the contacts. The switch has a 
smooth and positive action and is held firmly in whatever position 
itis placed. The Thomson- Bennett Distributor is another feature 
of this exhibit (Figs. 5 and 6). This distributor comprises two main 
parts (1) the high-tension shell with terminals and wiper plates, and 
(2) the low-tension body with contact maker. In the centre of these 
turns a shaft grooved at four opposite points for the contact 
maker and fitted at its extreme end with a special brush 
for the high-tension distributing circuit. This brush passes 
over the wiper plates which are presented to if on the in- 


үн, 


^ 


es >. 


Fig. 6,—IwNTERIon or Тномзох BreNNETT Hien-Tension DISTRIBUTOR 
SHowine Contact BREAKER. 


ternal edge of the insulated shell carrying the high-tension ter- 
minals. This shell is fixed and the contact-maker only is rotated 
for the advancing and retarding of the spark. The high-tension 
brush breaks no circuit in leaving the wiper plates so that no burn- 
ing at theso contacts takes place. ‘This is due to the fact that the 
low-tension circuit is broken before the high tension. 

C. A. Vandervell & Co. have a largo selection of their ignition 
specialities on view, these including accumulators, induction coil, а 
new pattern magneto, switches, hood lights, lamp adapters, charg- 
ing switchboards, and a variety of accumulator terminals. 

The exhibits of electric vehicles are practically confined to the 
Electromobile Co., who have a number of landaulets and brougham3 
on view. These vehicles are largely used in London and are also 
hired out for varying periods. The company’s winter tariffincludes 
a special evening charge of a guinea for the use of a vehicle with 
driver for dinner, theatre and back. 


LEGAL INTELLIGENCE. 


Ed 


Harman v. Shoreditch (London) Borough Council. 


On Wednesday, before Mr. Justice Darling and в special jury, pluin- 
tiff sought to recover damages for loss alleged to have been sustained 
on August 18 last by a fire stated to have been caused by an electric 
motor. Defendants denied breach of contract and negligence. 

Mr. El.box Bankes, К.С. (for plaintiff) said he thought probably the 
real question was as to whether the jury was satistied that the tiro 
occurred as the result of negligence on the рае of Shoreditch Council 
iu supplying an electric motor for working а chaff cutter on ш 
tiff's premises. For three years prior to the date of the fire f 2 
cutting had beeu done by an electric motor. In 1905 Peri pius 
Council, as suppliers of clectricity, were desirous of supplying 
current on а higher voltage, and having obtained ps 0 
do so applied to үн for leave to take away the = ing 
motor and supply him with a temporary one. The үе 115 ER 
taken away on August 14, and plaintiffs сазе was па 1e e 
motor supplied in its place was absolutely unfit for е p тї i 
for which it was used, and not only unfit but Mure оше a 
danger so long as it was working. It appeared e t 15 чн 
been used for the same purpose on the premises of a 1н i + | d 
and while it was there Mr. P „„ ARE pn ing 
The . was always sparking and became erheated, а ан 
p ape until 1800 0d Although (counsel Pod e E 
officials knew this it was sappii to plaintiff, anc t ich e a 1 5 
the motor caused the fire, ane if the electric motor Cause: 
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would not be disputed that defendants would be liable for a consider- 
able amount. The action was brought partly in the interests of Mr. 
Harman and partly in the interests of an insurance company. 

Mr. H. F. Jorn, electrical engineer, said that, in his opinion, the 
motor was built to run at 100 volts and it was run at 150 volts. If a 
proper motor was put in it would not be necessary to keep a pail of 
water near. . 

Mr. J. R. FAIRWEATHER gave evidence as to the motor having been 
in his premises and worked unsatisfactorily. They worked the motor 
at 150 volts 

For the defence it was contended that the electric motor did not 
cause the fire. It was suggested that the fire was caused by someone 
smoking. 

In reply to his Lorpsuir, one WiTNESS said he might have set fire to 
the place by smoking a cigarette. Another witness said it was abso- 
lutely impossible that the electric motor could have caused the fire. 

In the result the jury found for plaintiff for £2,250, and judgment 
was entered accordingly. 


Taylor v. Manchester Corporation. 


At Manchester Assizes on Friday plaintiff sued for damages for 
personal injuries caused by alleged negligence of defendants. 

Mr. Lanepon, K. C., for plaintiff, said his client had narrowly escaped 
death by touching some live conductors conveying electricity at 6,500 
volts at the Chorlton-cum-Hardy sub-station of defendant Corporation. 
Electricity was generated at high-tension at the Stuart-street station, 
Manchester, aa was then conveyed to various sub-stations. In Jan., 
1907, the Corporation had placed with Ferranti Limited an order for 
the addition of a new 9 1 to the switchboard at the sub · station, and 
when working on this contract plaintiff received a severe shock. 

PLAINTIFF said that on the morning of Jan. 15 he went to the switch- 
board at the Chorlton sub-station and was proceeding to work at 
No. 4 panel when the attendant named Xenachi called to him that it 
was alive. He asked why it had not bec: made dead, as promised. 
Xenachi replied : **I thought I would keep my eye on you.” The 
danger board lay on the floor, and after placing it in position he (plain- 
tiff) went to another job. About 3 o'clock Xenachi was relieved by 
another attendant, M'Lennan, and witness went to the switchboard, 
having previously received M‘Lennan’s promise that the selector switch 
on No. 5 panel should be closed down. He said to M'Lennan: ‘ Have 

ou made that board dead?" — M'Lennan replied in the affirmative. 

laintiff was pointing out to the foreman where certain wires had to 
go, when in lifting his band he touched a wire which was alive; he 
received a shock and was rendered insensible. M‘Lennan next day, 
when asked why the current had been left on, said he left it for plaintiff 
to turn off. Plaintiif said he had no authority to turn it off. 

Medical evidence as to the extent of plaintiff's injuries having been 
given, it was contended (for defendants) that plaintiff had contributed 
to the accident by carelessness, that he should have known (as a skilled 
workman) the danger he was incurring, and, therefore, he was not 
entitled to damages. 

The attendant, M‘LENNAN, denied that he undertook to make the 
panel dead, and keep it во, аз plaintiff alleged. 

His Lorpsuip left to the jury the question of negligence, whether on 
one side or the other, and the jury found for plaintiff, damages £250. 


In re Alsop's Patent (14,006 of 1903).—On Tuesday before the 
Lord Chief Justice and Lord Justice Buckley application was made 
that one of the parties in this matter (the old company) might be 
allowed to withdraw, and it was so ordered on the old company paying 
the costs of the appeal up to that day. Those costs were to be in the 
discretion of the Court Whien the appeal was heard. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Sydney (N.S.W.) Municipal Council invite applications for the 
position of city electrical engineer. Applicants must have a com- 
prehensive knowledge of the latest applications of electricity for 
lighting, heating and power, and must possess a thorough practical 
experience of the dosigning and carrying out of electrical installa- 
tions, extensions, and of the control and general management of a large 
electricity supply undertaking. Commen cing salary, £900 per annum, 
payable monthly. The engagement to be for one year certain, and, 
if continued, to be terminable at three months’ notice. £100 will 
be allowed for traveling expenses to Australia, and the person ар. 
pointed will be required to take up his duties at the'end of March, 
1908. Information regarding the Sydney electricity works may be 
obtained from Messrs. Preece & Cardew, 8, Queen Anne’s-gate, 
Westminster, London, S.W. Applications to the town clerk (Mr. 


Thomas H. Nesbitt), Town Hall, Sydney, by Jan. 16. See also an 
advertisement. 


The Governing Body of Northampton Polytechnic Institute, 
London, E.C., invite applications for the appointment of assistant 
junior demonstrator in the electrical engineering laboratories. Full 
ои ү рег N is | application (which should 

a. in. Nov. rom the principal (Dr. R. Mulli- 
neux Walmsley). See also an sdverüiscinent. m 


А smart electrician, with practical knowledge of machine tools 
and electric coil winding, is wanted as assistant works manager. 
See an advertisement. 

Applications are invited by 30th inst. for the position of head of 
the Physics Department at the South-Western Polytechnic, Chelsea, 
London, S. W. Commencing salary £250. 


Stirling Corporation want a switchboard attendant. Salary £1 
per week. Applications to Mr. J. W. Papworth, burgh electrical 
engineer, by Nov. 19. 

Hoylake and West Kirby Council require a chief assistant engi- 
neer for their electricity department. Salary £125, rising to £150. 
Applications to the Electrical Engineer by noon Nov. 18. 

Clacton District Council require a switchboard attendant. Salary 
90s. per week. Applications to the Electrical Engineer by Nov. 27. 


Mr. B. G. Drummond has been appointed resident electrical engi- 
neer and manager of the electricity works at Hendon. 


Limerick Corporation have confirmed the appointment of Mr. P: 
T. M‘Namara as borough electrical engineer on three months’ pro- 
bation. 


American Telegraphists’ Strike.— The strike of telegraphists, 
which has been proceeding for the past, three months, is ended, the 
Commercial Telegraphers' Union having called upon its members 
throughout the States to resume work at once. 


Argentina.—The “ Review of the River Plate states that the 
Provincial Chamber of Deputies has approved the granting of a 
concession to Otto Franke & Co. for the construction of an electric 
railway from La Plata to the Tigre, and a paved road alongside 
same from La Plata to Buenos Ayres. 

The public electric lighting of Gualeguaychi (Entre Rios) was 
inaugurated last month. The generating plant erected by the con- 
cessionaires (Buxton, Cassini & Co.) includes high-speed engines 
direct-cou pled to d.c. dynamos. The distribution system is three- 
wire, with 440 volts across the outers. There are 130 5 amp. arcs 
for public lighting. Messrs. Danvers, Fisher & Puente were the 
consulting engineers for the scheme. 


Bahamas.—The Legislature of the Bahamas has recently voted 
£12,000 for the provision of electricity supply for lighting and power 
for the city and suburbs of Nassau. 

The telephone exchange at Nassau, which started operations in 
1906, has proved so successful that it is being extended from the 
original l-mile to a 3-mile limit, and further extensions will 
follow in due course. 


Bavaria.—The Bavarian Government have under consideration 
the electrification of part of the State railway system, and, in order 
that the law of water rights may be placed on a basis which will 
enable the State to utilise the water powers of the country, modi- 
fication in the existing law comes into force on Jan. 1 next. Under 
the old law the rights of private persons to use water power were 
more particularly considered, whereas the new law gives more 
latitude to the Government to secure compulsory powers where it 
is considered in the national interest to be desirable. 

Water power on an extensive scale is obtainable from the new 
Iller-Danube Canal, and, in order that this power may be utilised, 
the Government have decided to raze the fortifications of Neu-Ulm 
on the Danube on the Wurtemberg frontier. 

According to a report recently presented by Mr. Consul Buchmann, 
of Munich, it is calculated that the electrification of the Bavarian 
State railways will, so far as the highland lines are concerned, 
effect a yearly average saving of from 16s. to 19s. рег н.р. of power 
used, and, when the estimated increase in traffic of 50 per cent. 
has been reached, from £2. 17s. to £5. 98. per н.г. will be saved. The 
main line from Munich tg Landau is 170 miles long, and the lines 
south of this will be the first to be electrified. 92,000н.р. will be 
required for this purpose, and the estimate is that £3. 15s. per horse- 
power (or £845,000) will be the annual saving when these lines are 
all operated electrically. 

Various projects for mountain railways in Bavaria have been sub- 
mitted to the Government. One of these is for a line tothe summit 
of the Zugspitze, the highest mountain in Germany (9,711 ft.). This 
project is likely to be realised, a preliminary concession having been 
granted to a private syndicate. The line will be 9} miles long. As 
at present arranged, it is to be a steam line for 7 miles and a cable 
line for 2} miles. A concession has been granted to a Swiss en- 
gineering company for а mountain line from Schliersse to the Wen- 
delstein (6,028 ft.) in the Bavarian highlands. It is not stated 
whether this line is to be electric. 

Since December last telephonic communication has been estab- 
lished between Paris and Munich, the charge being 3s. for a threc- 
minute conyersation, with treble fees for urgent communications. 

Experiments have recently been made between Berlin and Munich 
(322 miles) to test Prof. Korn’s invention of transmitting pictures 
electrically ; and other experiments have been made to employ the 
trunk telegraph cable between Munich and Zurich (210 miles) for 
simultaneous transmission of telephonic and telegraphic messages. 


This isthe cable which, mainly carried overhead, runs for a portion 
of its length, connecting the Bavarian and Swiss shores, through 
Lake Constance. 

Certain trials were made during the winter of 1906-7 to heat four 
out of the 300 electric cars running in Munich by means of electri- 
city. By the method adopted the supply of current is controlled by 
a switch in the conductor’s charge. It is stated that the cos: of the 
elettrie supply is about 8d. per hour. The trials, however, are 
reported to have proved hardly satisfactory enough to induce the 
municipality, who now own the tramway service, to introduce it 
ass permanent means for heating the cars. 

Munich Council took over possession of the tramway system, 
which is 40 miles in length, on July 1 last, and, besides the tram- 
ways, also own а system of motor omnibuses. 

From July 1 last Munich Council have taken 5,700 н.р. from their 
Uppenborn water-power electricity works at Moosburg on the River 
Inr, 32 miles distant from Munich. | 

It is officially computed that 442, 200 H. p. of water power is at 
present unutilised in Davaria—9289,000 н.р. from the Danube, 
68,200 u. . from the Rhine and 95,000 H. P. from other waters. It is 
farther stated that no less than 700,000 effective horse-power of 
water power could be obtained by a practical exploitation of the 
hydraulic power still remaining unused in Bavaria. 


Berhill.—The accounts of the electricity department for the year 
ended March last show capital expenditure £55,801 (increase 
£1,135), Revenue was £9,341 (compared with £8,655 in previous 
year), Total expenditure was £5,221 (£4,999), gross profit was 
3,521 (£3,656), interest required £1,636 (£1,542), and instalment 
of principal £1,771 (£1,583), and £18 (£96) was placed to doprecia- 
lion, leaving £396 (£484) net profit. The maximum supply de- 
manded was 440 kw. (479 kw.). The average receipts per unit were 
19%, ({-874.) for private, and 3:974. (4:19d.) for pnblic lighting. 
Working cost per unit sold was 252d. (2:46d.), and total cost, 
including capital charges, 4-08d. (4:09d.). There are 643 (571) con- 
2 connected, with 34,487 (30,496), equivalent 8 c,p. lamps. 
i. e of the engineer (Mr. W. T. Le Feuvre) states that at the 
жү the year the committee decided to instal two 50 c.p. Sun 

um lamps on each of 100 columns, replacing 16 c.p. and 82 c.p. 


lamps, the units consumed remainin icall i 
rely ineteasod асн g practically the same with a 


Brighton —Ald, F. Blaker h 
thunsays ош. aker has been appointed chairman of the 


Burslem. —The salar : : 
y of the borough electrical engineer (Mr. 
А. Bremner) has been increased to £350 per annum. Ё i 


Burton.—At the last i i ici 
maa meeting of the Council the Electricit 
ka p Pre thatthe revenue of the department had e 
stationar, Th 1906 to £2,362, while the works costs remained 
^y. ihe undertaking was now on a satisfactory footing, 


and c.npratulationg wer : 
' e tendered ir. W. J. 
ming) upon the result. to the engineer (Mr. W. J 


2 “а Lighting. Manchester Cathedral is now lighted clec- 
dean (Bishop Weldon) adoption of electric lighting is due to the 


Che ; 
lui ng enden) Tho medical officer of Health (Dr. L. C. 


ground E | 

mobs to tly Railways of London for permitting alleged black 
sation ( Tom the chimneys of their Lot’s-road generating 

Dr. Parkes states th ported in our last issue.) 
in this country th 3 that as there are very few large power stations 
their conste: e number of engineers with practical experience of 
agement is limited. An unsuccessful 
the assistance of the London County 
opinion that expert кше; London County Council engineer being 
Ur. Parkes teninde n engineering evidence would not be required. 
the company uo ed kx Council that when the proceedings against 
Most unwillin н ortive in 1906, the Public Health committee 
Те received ag A { ‘a Institute further proceedings, but complaints 
"lief officer of the P, bl Sauce, and finally it was intimated by the 
осі that if the B ublic Control Department of London County 
dired а e default; rough Council did not proceed it would be de- 
Vt. 189], and that (f authority” under the Public Health (London) 
der ity powers, or Lounty Council would proceed to act in default 
re Was no alise Public Health committee, therefore, felt 
ор open to it other than to direct the issue of 
P il should ap йар Was most undesirable that the Borough 
i kes recommenda that ino light of a “ defaultiug authority." Dr. 
Lt request of th Y: hn the prosecution was instituted at the 
pael, as the Aiea alete Control committee of London County 
a th t extends bey d by the operations of the Lot’s-road station 
и Preventing 118 55 the boundaries of Chelsea, and the ques- 
Е * whole ш гоп of the atmosphere by smoke is one 
м9 furnish a nibs ropolitan arca, London County Council be 
"Fa Council + stantial contribution to the costs incurred by 
"a report e recent proceedings. 
‘umn Dies wag MR As one of the reasons for the dismissal of 
it is evident that ere was a failure to prove that the smoke was 
at in any future proceedings it will be necessary 
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to take detailed observations of tlie smoke emitted, and to bring into 
court photographs, charts and tinted glasses which will reproduce to 
ша the exact conditions prevailing at the time of the obser- 
vations,” 
Chertsey.—The Woking Electric Supply Co. propose to appl 
Пе. . ppiy 
for an electric lighting order for Thorpe, in Chertsey Rural District. 


Colchester.—As a result of the recent exhibition it is reported 
that the electricity department have obtained a number of additional 
consumers of electricity for lighting and power. The exhibition 
was a great success both financially and electrically. 


Colne.—Sanction to borrow £5,500 for electric lighting plant and 
mains has been received by the Council, 


Dundee.—Some time ago the question was raised by the cit 
electrical engineer (Mr. H. Richardson) as to the manner in which 
the public street lighting affairs were managed. For many years 
this important branch has been entirely in the hands of the Gas 
committee, and the unfairness of this was pointed out in Mr. Richard - 
son's report. As a result, the committee have now got the Council 
to appoint an entirely new committee, to be called the Public Light- 
ing committee, and to consist of three members each from the Elec- 
tricity, Gas and Police committees. This new arrangement should 
be a success, and will ensure greater efficiency in the matter of 
street lighting. 


Dunfermline.— It has been decided to call in Sir Alex. Kennedy 
to report as to whether the Council should establish a separate gene- 
rating station, take bulk supply from Fife Electric Power Co, 
е the provisional order to that company, or allow the order 
to lapse. 


Electric Lighting Notice.—Messrs. J. B. Saunders & Co. give 
notice of intention to apply for a provisional order for Carmarthen. 


Messrs. Crompton & Co. give notice of intention to apply for an 
order to authorise the transfer to the Hendon Electric Supply Co. 
(Ltd) the Hendon Electric Lighting Orders, 1899 and 1903, to 
modify the obligations imposed by the order in regard to cases in 
which consumers have a separate source of supply, &c. 


Elland.—The Council have declined to take transfer of the 
Greetland provisional electric lighting order, but offer to supply 
electricity in bulk in the district. 


Government Contracts Placed Abroad.—A return has been 
issued showing the various contracts made in the United Kingdom 
for manufactured articles by tbe various Government departments 
during the year ended March 31, 1907, whether with contractors 
outside the United Kingdom or with contractors or agents who 
obtain the articles from abroad :— 


Admiralty. Post Office (continued). 
Inn asa Tee etai ue .. . £20,24) | Ebonit goods £1,038 18 8 
Autimon . . 813 | Fire alarm appara- 
Radiator . 30 tus (Gamewell 
Tools, gauges, &e 519 system) . 83 7 8 
Thomson-Houston meters 29 | Electric light appa- 

Drilling machine............ 10 ratus and fittings 279 14 4 
Range finders ..... — M 170 | Carbons .. ..........-- 912 15 6 
Batteries (Delafon)......... 1,534 | Machinery & parts. 185 5 O0 
Carbon brushes............... 49 | Oils (Valvoline) ... 251 1 6 
Darop igniter plugs ..... ' 20 | Tools (spel. design) 199 10 4 

War Office, Hughes’ apparatus 200 10 1 
Asbestos fibre ...... ........ 108 | Ambroin goods 516 15 4 
Blocks (chain) ......... ee 21 | Paper 558 2 2 
Copper (ingot) ...... . . . . 167,609 | Emery paper 64 14 
Demagnetiser ..... EPEE 17 | Secondary cell ap- А 
Globes, lamps, &e. ......... 1,248 paratus ............ 7 18 ч 
Iron (pig 281 | Motors.. 505 17 f 
Lamps (electric) & parts.. 169 | Miscellaneous ...... 228 7 
Machine tools, &c. ......... ,599 | Cells, glass, &c. De 156 5 0 
Steel (Styrian)... : 91 Н.М. Office of Works (En; laind). 
Telephones, Kc 647 | Electric clock systems д 
Tools (screw cutting), &с. 272 (parts) eee one 0 

Metropolitan Police Office. Telephone clocks for B 
Chronographs ......... £46 4 0 switchboards .. 85 B 
Stein ТА 660 0 0 Chronograph watches. 54 0 

Post Office. Asbestos q А A M 

Telephonie appara- Plugs en e 
tun iis £49,487 5 9 Ironmongery . . . .. pos 

Baudot apparatus.. 572 10 9; H. M. Office of ore оор T 

Telegraphic appa- French telephone clocks 0 


ratus æ 1,693 8 4, German clocks ........ ove 


| 5, 8 don 

‘bition. —Dr. Paul Dvorkovitz, 45, St. Mary Axe, London, 

ae ene English representative of the Internation e 
tion of modern lighting and heating appliances to "e eo Е = у 
at St. Petersburg, asks us to draw attention to the oe 157 85 P 
are now only а few weeks left in which English are a E 
lighting or heating appliances can secure space for the exhi j 


ich opens on Jan. 28. | A | 
2o exhibition is international in character and D um ше 
for a month. Up to the present, France, Germany, and D a 
cono well to the front. On the Russian railways all exhibits 


pay freight to the exhibition will be allowed to return free of charge, 
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Power 2d. per unit up to 2,000 units, and 12d. for all units in excess of 
2,000. It is proposed that the agreement shall continue until either 
party shall give six months' notice to determine same, and that апу 
reduction to Lowestoft consumers shall apply pro rata to Oulton Broad. 
Representatives of Oulton Broad Council have intimated that they 
will recommend the acceptance of these terms by their Council. 

Paisley.—The accounts of the electricity department for the 

ear ended May 15 show capital expenditure £176,792, an increase 
of £13,858. 

Revenue was £21,293 (against £18,250 in previous year) and in- 
cluded £7,610 for current supplied for private lighting, £2,889 for 
power, £7,914 for traction an £2,275 for public lighting. Total 
expenses were £11,024 (against £8,747), including generation £6,846, 
distribution £626, maintenance of public lamps £687, rents, rates 
and taxes £1,590, and management £1,081. Gross profit was £10 269 
(£9,503). Interest required £5,761 (£4,891), sinking fund £3,104 
(£2,278) and £1,595 (£1,800) was placed to reserve, leaving a surplus 
of 14s. 34d. (£192). 3,268,278 ,2,606,962) units were generated, 
290,110 (243,903) supplied to public lamps and 2,313,244 (1,852.865) to 

rivate consumers and tramways. The maximum loud was 1,634 kw. 
(1,430 kw.). 

Poplar (London).—The cables crossing the London and India 
Docks at Limehouse have been damaged, and, to avoid the expense 
of repairing same, which would be recurrent, it is intended to erect 
a girder bridge, similar to that carrying the h.t. cables, and replace 
the existing 28 single dock-crossing cables by 4 five-core cables. 


Presentations.— The staff at Mansfield electricity works have pre- 
sented a French carriage clock in case to Mr. C. B. Grace, senior 
charge engineer, who is leaving to take upan Admiralty appointment. 

The indoor staff of the National Telephone Co. at Swansea have 
presented a marble clock and bronzes to Mr. A. E. Coombs, ex- 
change manager, who is leaving for Bristol. 


Mr. W. Hodgson, who has retired from the chairmanship of Sal. 
ford Electricity committee, has been presented with an illuminated 
address and а framed photograph of the members of the committee. 

Siam.—In a report on the trade of Bangkok for 1926 the imports 
of electric goods into the port are shown of the value of only £8,720, 
compared with £16,198 in 1905. 


Southwark (London).—The Council on Wednesday considered 
a recommendation from the borough electrical engineer (Mr. D. M. 
Kinghorn) recommending that provision be made for additional 
plant to meet the increasing demand for electricity. 

Mr. KixcitonN suggested that £14,5-0 would be required, and stated 
that by the time the whole of the expenditure had been incurred the 
output would have reached 2,000,000 units per annum, and the income 
would have increased by over £3,000. The Electric Lighting com: 
mittee recommended that, in view of the heavy interest and repayment 
charges involved in obtaining a fresh loan, and having regard to the 
speculative nature of the investment, no further extension of the under- 
taking be made at present. 

Mr. Haynes opposed the recommendation of the committee and 
argued that by the time the suggested loan was taken up, £10,000 
would have been paid off present loans, so that the expenditure under 
this head would be no more in the year 1911 than it was at present. 
The Council ought to deal with the undertaking in a business-like way 
and provide the;capital required for extensions. 

Mr. ATTENBOROUGH supported the committee's recommendation, and 
on a division there were 27 for and 30 against the committce’s recom- 
mendation. 

Spain. The Sociedad Hidro-Eléctrica del Chorro, which already 
furnishes electric power to Malaga generally, as well as to the 
British and German electric light and electric tramway companies, 
&c., has completed an auxiliary station on the outskirts of Malaga, 
fitted with a most up-to-date steam turbine plant and three-phase 
generators. This installation has been supplied by a British firm, 
and the work was carried through under the personal supervision 
of British engineers. The same British firm of contractors has also 
erected ‘plants for the manufacture of cement and calcium carbide, 
for which there is a fair demand. | 

The electrification of the Malaga tramways, which had been in 
progress for a considerable time, was comploted last November by 
the owning Belgian company. 

Swansea. —Owing to the increased demand for electricity for 
power and lighting, the Electricity committee are considering pro- 
posals for extensions of the electricity generating plant and mains 
at an estimated cost of about £30,000. Owing to the limited space 
available at the present station it is probable that the erection of a 
now station will shortly have to be considered. 

Torquay.—The official inspection of the now tramway route to 
St. Marychurch Town Hall was officially inspected on Wednesday, 
and the line will be opened for traffic at the end of the week. 


Tramways in the City.—Southwark Council have asked the 
other Metropolitan borough councils to support them in an applica- 
tion they are making to the L. C. C. to negotiate with the City Cor- 
poration (when they rebuild Southwark Bridge) to allow the trams to 
cross the reconstructed bridge to a terminus on the City side. 

Wadebridge (Cornwall).— Messrs. Roche & Penney have sub- 
mitted particulars of an electricity supply schen? to the Council. 


while similar arrangements are to be made all over the French, 
Austrian and German railways. English exhibits will pass the frontier 
without customs examination (which will take place inside the exhibi- 
tion) and they will, moreover, be imported into Russia duty free. 


Guisborough.—The streets of the district are to be lighted elec- 
trically. The consulting engineer for the work is Mr. C. E. Lugard. 


Hammersmith (London).—In connection with the supply of 
electricity to the Franco-British Exhibition at Shepherd’s Bush 
next year the Electricity committee has decided to purchase two 
sets of second-hand motor converters of 400 kw. each for £600 from 
the Newcastle-on-Tyne Electric Supply Co. | 

The Electricity committee has agreed to supply four electric motors, 
under a hire agreement, to Gwynnes Limited, who are extending the 
use of electric power at their large riverside works. The company 
agree to pay a minimum of £1,000 per annum for current, which is to 
be supplied for five years at 1d. per unit for power and 3d. for lighting, 
this price to include the hirc of the motors. 


Hampstead (London).—No alteration in the cost of public arc 
lighting (£26 per lamp per annum) will be made during the current 
financial year, but the Lighting committee are to report upoa what 
reduction can be made in the coming year. The total revenue of the 
electricity department for the Michaelmas quarter was £6,813, 
against £6,565 in 1906. 


Hendon.—Considerable activity is being displayed in the laying 
of mains in this district, and the Electric Supply Corpn. hope to be 
in а position to give а supply of electric current for publie and pri- 
vate lighting by the end of the year. The charge for private light- 
ing has been fixed at 5d. per unit and for power 23d. 


Horsforth (Yorks.).—The Electrical Distribution of Yorkshire 
(Ltd.) are making rapid progress with the laying of mains in this 
district, and it is expected that a supply of electricity will be avail- 
able by the end of the month. Current in bulk will be supplied by 
the Yorkshire Electric Power Co. 


Hull. An unopposed inquiry was held on Tuesday into the appli- 
cation of the Corporation for sanction to borrow £46,527 (in lieu 
of £14,000 originally proposed), for extensions of the electricity 
undertaking. Ve 

The Town CLERK explained that the loan was required for exten- 
sions of mains, &c., for the next three years. He asked for as long a 
period as possible for repayment. The L.G. Board had of late been 
cutting the period down,, and it had cost the undertaking a great 
amount in sinking fund and interest. The £46,527 applied for was 
made up of £351,000 for natural expansion to cover a period not 
exceeding three years, £15,527 for machinery, &c. 

The former figure was reduced by the inspector (Mr. H. Ross Hooper) 
to £20,939, the amount deducted being the value of cable in stock, 
and the latter sum was reduced to £15,066. 


Islington (London).—Application is to be made to L.C.C. for 
sanction to borrow £6,935 for providing and laying 1. and h.-t. mains, 
house services, &c., during the year ended March 31, 1907. 


Japan.—At the coal mines of Kyushu, in order to cope with the 
enormous quantity of water met with, а very large number of 
pumps are employed, many of which are now driven electrically. 
At some of these mines probably the heaviest existing colliery pump- 
ing machinery in the world is being employed. The mines are very 
free from fire-damp, enabling open lights to be used in many of 
them. All principal roads and workings in the mines are lighted 
by electricity. At Nanaura there is an electricity generating station 
established, but owing to the growth of the mining industry the 
supply from the station is insufficient to meet the demand, and a 
new 1,000 kw. station is being erected at Yotsuyama. 


_Liverpool.—On Saturday the Council rejected by 80 votes to 20 
a proposal to form separate committees for the tramways and elec- 
tricity supply undertakings. 

London County Council. On Tuesday it was agreed to lend 
Battersea £2,880 for electric lighting. 

Harrow-road and Paddington Tramways.—It was recommended that 
the Council should serve notice upon the Metropolitan Electric Tram, 
ways (Ltd.) requiring them to seli to the Council the Harrow-road and 
Paddington tramways.— Postponed. 

Crystal Palace Tramways.—Ihe Highways committee brought up a 
further report with reference tọ the scheme adopted on Oct. 8 to lay 
a tramway to the Crystal Palace. Strong local opposition has ariseu to 
the suggested route, but the committee point out that the cost of the 
proposed scheme is estimated at £75,125, as against £140,000 for the 
cheapest of the alternative schemes. They therefore recommend the 
Council to adhere to their decision.~--Referred back. 

Municipal Honours.—Al1. S. Н. Kilpin, J. P., of Kilpin & Billson, 


electrical engincers and contractors, has been elected Mayor of 
Bedford. 


Oulton Broad. Lowestoft Council have instructed the electrical 
engineer (Mr. С. А. Bruce) to prepare а scheme for the supply of 
оосо Oulton ae Negotiations are proceeding between 

ouncils in regard to the terms upon whi 2 i 
by Lowestoft. g pon which supply is to be given 
aowestoft Council is willing to supply curre i 
. | и to supply current on the following 
basis ; — Up to 30,000 units 3d. per unit, over 30,000 units 23d. per unit. 
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Wallasey.—The salary of the electrical engineer (Mr. J. A. 
Crowther) will be increased by £50 а year at the end of the current 
financial year. 

Wandsworth (London).—The County of London Electric Supply 
(o. has reduced the charge for electric current supplied to the 
Council buildings from 40d. to 4d. per unit. 

Winnipeg (Canada).—The Mayor is stated to have vetocd а 
resolation of the Council accepting the offer of a British syndicate 
to construct a hydro-electric power station for $2,500,000. 

Yarmouth.—The Electricity committee has reported on the cost 
of public electric lighting. The number of gas lamps last quarter 
was 782, and for the year £2,663. 17s. 4d. was paid. 782 incandes- 
cent electric lamps of 64 c.p. each could, it is urged, be provided, with 
additional high-power lamps, for £2,478. 6s., showing a saving of 
£185, 11s. 4d., by substituting electricity for gas. Additional lamps 
are to be erected in a number of thoroughfares. 


Smoking Concert.—The second annual smoking concert of 
West Ham Corporation electric supply department took place on 
Monday evening. Mr. A. H. Seabrook, engineer and manager, 
presided, and was supported by Ald. Littler, chairman of the Elec- 
tric Lighting and Tramways committee. In the course of the even- 
ing a large framed photograph of the department's last summer 
outing was presented to Mr. Seabrook by Ald. Littler on behalf of 
the members of the staff. The general secretary of the outing and 
entertainment committee (Mr. W. Н. Collings) provided an excellent 
programme and personally contributed to the evening’s amusement. 


Football Notes.—The Hon. Secretary of the General Electric Co. 
Football Club (Mr. W. Maddams) notifies that the club is still 
running,” and also that they have several vacant dates and would 
be pleased to meet teams attached to other firms, in or out of the 
trade. So far the club has been very successful, having played 
8 matches, 6 of which they have won, 1 drawn and 1 lost, with a 
goal average of 34 for and 18 against. | 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Rawtenstall Corporation invite tenders for su i 

ine i Aeg: pply, delivery and 
fying in the borough of lighting (h. and 1.6.) . 5 
А m 1 and accessories, trenching, & 2. Specifications and 
Каш доа шау һе вееп at the offices of the consulting engi- 
i essrs, Lacey, Sillar & Leigh), 2, Queen Anne's-gate, West- 
obs. 0 ps 18, King-street, Manchester, and specifications can be 
(Mr Jas Whalley) buie e xA Tenders to the town clerk 

dign mun 

80 an ee e eee Бапыш, HI оу #9, 868 

The directors of the North-Eastern Railwa: 

i | are prepared to re- 
incha ча for stores during the 6 or 12 0 fom J: an. 1, 1908, 
of 60 fs egraph apparatus, telegraph wire and line stores. Forms 

llison) York the company’s telegraph superintendent (Mr. C. Н. 

A e ; and tenders to the secretary (Mr. R. F. Dunnell), 

:0y d a. m. on Friday, Nov. 29. See also an advertisement. 


Portsmouth Cor i 
vorporation want tenders by 10 a.m. Nov. 27 f 
su E 4 у a.m. NOV or 
Tey of т н fittings for the free library at the Technical 
road North, Sout а Е from Мг. G. E. Smith, 145, Victoria- 
Sloke-on- T 
and delivery 
and switehin 
Nov. 93, 


The G 
Nor, 95 for 2 of Scotland Railway Co. want tenders by 10a.m. 
listino „ 12) months’ supply of stores, including electric 
m the Stores 5 Ironmongery, tools, oils, &c. Forms of tender 


Superintendent, 80, Guild-street, Aberdeen. 


Edi ger 

1 rib District Board of Lunacy require tenders by 

“Лл. n а electric light installation at the recreation 
square, Edinbu Е pee! cations from Mr. H. J. Blane, 25, Rutland- 


Bradford Corporation re 


i Electricity committee invite tenders for supply 
of (A) mains and services and (B) balancer and booster 
8 apparatus. Tenders to Chairman of committee by 


supply of quire tenders by Nov. 23 for 12 months’ 
equipin Wc for the tramways department, including overhead 
oller contacts Ё anng material, electric lamps and fittings, con- 
Balatono | 8, бе, Forms from 15, Bridge-street, Bradford. 
supply of 9 9 SD committee want tenders by Nov. 21 for 
iria Enginse s of feeder cables. Specification from the City 
uton C a : 
and erection ot ation require tenders by noon Nov. 26 for supply 
ion ib battery, automatic reversible booster and 
orlemouth T td. Specifications from tho Electrical Enginee r 
for supply of 150 ton в committee want tenders by 9 a.m. Nov. 19 
Pecitication fr ons steel girder rails and 100 pairs steel fishplates. 
om the Tramways Engineer. 


Southampton Corporation want tenders by Nov. 30 for supply and 
erection of steam generator and boilers and supply of cables. Spe- 
cifications from the Borough Electrical Engineer. 


Montreal (Canada) Fire and Light committee want tenders by 
noon Dec. 16 for public electr ic lighting and for supply of electrical 
energy to private consume rs for lighting, heating and power (or for 
the supply of gas). Further information from City Hall, Montreal. 

Tenders are wanted by Jan. 6 for the electric and pumping plant 
for the Patiala (India) water supply. Specifications from the Super- 
intending Engineer, Patiala State, P.W.D., where tenders are to be 


sent. 
TENDERS RECEIVED AND ACCEPTED. 


Dundee Town Council on Monday unanimously passed the Elec- 
tricity committee's minute recommending acceptance of the under- 
mentioned contracts, on the advice of the city electrical engineer (Mr. 
H. Richardson): Babcock & Wilcox, boilers, economisers, &c. ; 
Willans & Robinson, turbo-alternators ; Siemens Bros. & Co., low- 
tension cables; British Insulated & Helsby, cables and stock cables. 

The Highways committee of the L.C.C. recommend the acceptance 
of the tender of the Standard Engineering Co. for the supply of two 
electric ventilating fans (with motors) for the central car repair 
depot, at £75. 

The Mirrlees Watson Co. have recently received orders from the 
Glasgow tramways department for surface condensing plant dealing 
with 50,0001b. steam per hour (for 28} in. vacuum), and for two sets 
of motor-driven boiler feed pumps for the same department. 

Hampstead (Lo ndon) Council have accepted the tender of W. T. 
Henley's Co. for house service cable and that of W. T. Glover & 
Co. for high-tension and three core cable. 

Leeds Corporation have acce pted the tender of Willans & Robin- 
son for a steam turbine, altern ator, exciter and condensing plant, at 
£18,705. 

Montrose Council have accepted the tender of the North of Scot- 
land Electric Light & Power Co. for public lighting for four years, at 
£850 per annum. 

Croydon Corporation have accepted the tender of E. Le Bas & Co. 
(at £945) for overhead wires, and that of A. Wiseman (at 
£130. 18s. 5d.) for tramway fittings. 

Manchester Electricity committee have accepted the tender of 
John Spencer (Ltd.) for high and low-pressure piping at the Stuart- 
street electricity station. 

Woodbridge Council have accepted the tender of the Suffolk Elec - 
tricity Supply Co. for public lighting for seven years at £350 per 
annum. 

London County Council have ascepted the tender of Spagnoletti 
(Ltd.) (at £109. 15s.) for fire-alarms and telephones at the Charlton 
fire-station. 

Wrexham Council have accepted the tender of the Lancashire 
Dynamo & Motor Co. for a 60 kw. steam dynam) at £550. 


Heckmondwike Council have accepted the tender of Babcock & 
Wilcox for a boiler. 

Rochester Corporation have accepted the tender of Joseph Collis 
(Ltd.) for wiring the Corn Exchange at £34. 

Warrington Corporation have accepted the tender of the St. 
Helens Cable Co. for a year’s supply of cable. 

Wimbledon Council have placed an order with the Sloan Elee- 
trical Co. for 10,000 flame arc lamp carbons at £7. 19s. ба. per 1,000. 

Dockyard Contract.—In reference to the note under this heading 
in our last week’s issue (p. 150), the British Westinghouse Co. inform 
us that they have contracted with the Admiralty to supply over 300 
motors with special control gear. These motors have Беер applied 
to the driving of large machine tools, cranes and other workshop 
machinery at Devonport Dockyard. The whole of the apparatus 
has been constructed at the Westinghouse Works, Trafford Park, 


Manchester. 
BUSINESS NOTICES. 


The Stearn Electric Lamp Co. (Ltd.), 47, Victoria-street, S.W., 
notify that they have acquired the British and colonial business and 
goodwill of the Zurich Incandescence Lamp Co. The personnel and 
business generally will be absolutely unchanged, and ali debts due to 
and owing by the London branch of the Zurich Co. should be paid 
to and will be paid by the new company. Stearn lamps will be only 
made (as at present) at the company's works at Kew Gardens by 


British labour. Е 
i i 154), the business of Mr. T. W. Broad- 
Asstated in our last issue (p. 154) КИ р hae 


bent, Victoria Electrical Works, East Parade, 1 

been converted into a limited liability company, with a capital of 
£5,000 in £5 shares, the whole of which has been privately sub- 
scribed. The company has been formed with а view to taking up 
the manufacture of three-phase motors and starters on & ее е. 
The manufacture of the well-known D type dynamos and Л type 
motors and of N type and К type single-phase motors, and other 
T. W. Broadbent specialities will still be carried on. 
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Ernest Сох Sames and Horace Sames, electrical engineers, &e., 
10, Newcomen-street, Southwark, and 8, Guy-street, Bermondsey, 
London, S.E., have dissolved partnership. Debts by Е. С. Sames. 


E. Е.А. and N. C. McGaw (trading as McGaw & Co.), makers of 


electric wire casin ge, &c., York-road, London, S.E., have dissolved 
partnership. Debts by E. E. A. McGaw, who continues. 


Geo. Henry Calverley and Jas. Batty (trading as Calverley, Batty 
& Co.), electrical engineers, 27, Market-street, Burnley, and 1, 
Holmes-street, Nelson, have dissolved partnership. 


The partnership between Chas. E. Newton, Percy Good and Edwd. 
A. Good (trading as Neville, Williams & Co.), electrical and general 
engineers, &e, 11 and 13, Southwark-street, London, S.E., has been 
dissolved so far as concerns C. E. Newton, who retires. Debts by 
P. and E. А. Good, who continue under the old style. 


Mr. Brinley Rees, Albert-chambers, High-street, Cardiff, has been 
appointed distriet representative for South Wales of Rhodes Motors, 
Ltd. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


* At a meeting on Oct. 81 it was resolved to wind up voluntarily the 
Electrical Publishing Co. (Ltd.), of 4, Southampton-row, London, 
W.C., and to appoint Mr. J. H. Moritz, 8, Queen-street, Cheapside, 
London, E.C., as liquidator. 


The International Telescriptor Synd. (Ltd.) is being wound up 
voluntarily. 


Claims against the British Electric Equipment Co. (Ltd.) by 
тед 2to Mr. Н. de V. Brougham, Bankruptcy-buildings, London, 

Claims against the May-Oatway Fire Appliances (Ltd.) (incor- 
porated in 1901, and in voluntary liquidation on reconstruction) by 
Dec. 10to Messrs. Robinson & Barrett, 8, Stone- buildings, Lincoln’s- 
inn, London, W.C. 


A meeting will be held on Dec. 18 at the office of the company to 
receive an account of the winding up of the Patent Electric Car- 
bonising Co. (Ltd.). 


A meeting will be held on Dec. 16 at London Wall-buildings, 
London, E.C., to receive an account of the winding up of the Sand- 
gate and Hythe Electric Co. (Ltd.). 


At Salford Bankruptcy Court on Monday Mr. Maunsell Mercier 
was publicly examined. 

Total liabilities £4 679, and no assets. Debtor attributed his insol- 
vency to expenditure on patents proved to be of no value, travellin 
and other expenses in the endeavour to exploit sales of industrial an 
mining properties, law costs, &c. Debtor began business at Wigan as 
a mining and electrical engineer, in 1887, without capital. From 1892 
till 1897 he was engaged in business as an electrical contractor, &c., 
at Deansgate, Manchester. In subsequent years he was engaged as 
managing director of two companies. He was also interested in a 
number of petents which he had acquired relating to submarine mines 
for coast defences, electric Sraction for canals and railless traction for 
roads. These patents were not commercially successful. The business 
of the Colliery Power Synd. (one of the companies) was to supply 
machinery to collieries on the hire system. If the company had been 
able to raise £50,000 capital, it could have been all profitably employed. 
The company и, the machinery at comparatively low prices, and 
sold it to the collieries on the hire system. They took the risk of 
maintenance, and in most cases employed their own labour to drive 
the machinery. The nominal capital was £25,000, but only £2,500 was 
subscribed. There was a £3,000 debenture. Debtor thought the 
application of his mining and electrical knowledge would make some- 
thing of it, but they were very much out of their estimates. Almost 
all his debts were incurred before 1900. Examination closed. 


Deed of Assignment.—A deed of assignment has been executed 
by Wm. Clark and Thos. Kearns (trading as the Fylde Electrical 
Eng. & Plating Co. and as Clark & Jessop), 505, Abingdon-streot, 


Blackpool. Claims by Nov. 29 to Mr. J. Potter, 25, Birley-street 
Blackpool. i 


CATALOGUES, &c. 


Metallic Filament Lamps.—The Electrical Co. forward a pre- 
liminary leaflet giving brief particulars and prices of tho “ Aegma" 
Metallic Filament Lamps. These are made for voltages varying 
between 50 and 180, are suitable for а.с. and d.c. circuits, and give 
approximately from 25 to 50 c.p. The efficiency is stated as 1 watt 
per candle.power, and ihe life from 800 to 1,000 hours. The 


lamp may be burned in any position. Miniature 1 
mulators аге also supplied. ур . niature lamps for accu 


“ Brush” Engine.—'* The Book of the Brush Engine " is the title 
of a publication issued by the Brush Co., and deals more particu- 
larly with & type of engine specially designed for the driving of 
dynamo-eloctric machines. The illustrations show typical instal- 
lations and also the main working parts of the engine. 


* Li эы , 1 H 1 

ed desire to say that the Electrical Publishing Co. has no con- 
ne m Whatever, пог hus it ever had any connection, with * The 

ectrician " Printing and Publishing Company, Limited. 


£88. 
hagen, £721. 
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% Flex" Fire Preventer.—Faults are liable to develop in flexible 
cords just above the cord grip, and when short circuits occur the in- 
sulation not infrequently bursts into flames. Veritys Limited send 
а specimen of a special fire preventer which they have introduced 
for use with flexible cords. It consists of a short length of split 
asbestos tube in a special hinged holder with spring grip. This can 
be made to encircle the flexible near the lamp holder, and it is 
claimed by the makers that its presence on the wire makes firing 
practically an impossibility. 

“ Vita” Propellers —Messrs. Plutte, Scheele & Co. have ready a 
neat pamphlet dealing with belt and motor-driven air propellers. 

“ Phictoria" Lamps.—Messrs. Pooley & Austin, 25, Victoria- 
street, London, S. W., are issuing a pamphlet giving prices and par- 
ticulars of Phictoria lamps. These are made in various styles, 
from the ordinary lampholder pattern to the long tubular forms for 
heating purposes. 


Iron-clad Switch Gear.—The Maschinenfabrik Oerlikon send us 
a leaflet describing and illustrating iron-clad three-phase switch and 
fuse gears for industrial power circuits. This is combined with an 
ammeter and is made in two sizes (for 30 amp. and 80 amp. circuits), 
and will work on pressures up to 600 volts. 


Surface Condensers.—A. handsome publication is to hand from 
Messrs. Willans & Robinson, Rugby, which contains very complete 
particulars of the surface-condensing plants made by the firm. The 
illustrations are admirably produced and the text is printed in bold 
type, tastefully displayed. The condensing plants described are of 
the surface pattern, and are specially designed for use either with 
steam turbines or with reciprocating engines. The air-pump and 
circulating water equipment is electrically operated in all tbe types 
illustrated. Accompanying the catalogue is a list of the plants sup- 
plied or on order up to Sept. 1, 1907. These total 56 complete sets, 
the capacity varying from 8,100 Ib. to 75,000 Ib. of steam рег hour. 


Exports of Electrical Goods and Apparatus.—The following 


list gives official particulars of the exports of British manufacture d 


electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrica machinery, which 


is not separately specified) from Nov. 6 to 12, with the ports of 


destination :— | 
Africa— Alexandria, £36 : Beira, £30; Cape Town, £104; Delagoa 
Bay, £214; Durban £1,235 (including £55 telegraph material); East 


London, £285 ; Mozambique, £104 (including £69 telegraph material) ; 
Port Elizabeth, £1,055 Argentina - Buenos Ayres, £125. 


Australasia — 
Auckland, £222; Brisbane, £69; Fremantle, £140; Hobart, £69; 
Lyttelton, £31; Melbourne, £856 ; Napier, £22 ; Otago, £70; Perth, 


£17; Sydney, £4,228 (including £451 telegraph material) ; Welling- 
ton, 
Janeiro, £834 (telegraph material). 


£579. Ostend, £79. Brazi/.—Rio 
Burma—Rangoon, £17. Canada 
Montreal, £262; Quebec, £35; Toronto, £58. Ceylon —Colombo, 
China —Shanghai, £2,540; Tientsin, £38. Denmark—Copen- 
France—Boulogne, £111. НоЛапі Amsterdam, £53, 
Flushing, £13 ; Rotterdam, £102. Hong Kong—£458. India—Bombay, 


Belgium—Antwerp, £2); 


£1,897 (including £36 telegraph material) ; Calcutta, #525; Madras, 


£45. Japan—Kobe, £516; Nagasaki, £170 ; Yokohama, £315. Jura 


— Batavia, £89 (telegraph materiali. Portugal —Lisbon, £12. ` Russian — 
St. Petersburg, £615 (including £465 telegraph material). 
Bangkok, £11. 
holm, E58. U.S. A.- New York, £27. 
£33 (telegraph material). 
material). 


Siam — 
Straits Settlements —Penang, £94. Sweden—Stock- 
West Indies—Port Swettenham, 
Zanzibar, £126 (including £40 telegraph 
otal £19,371, against £40,141 in the corresponding week 
last year (Nov. 7 to 13). 


PATENT RECORD. 
SPECIFICATIONS PUBLISHED. 


1906 SPECIFICATIONS. 

13,965 De FERRaNTI. Electric furnaces. 

15,835 B.T.-H. Co. (G. E. Co., U.S.) Motor-operated switches. 

16,746 Јонххох & Јонхѕох Secret WIRELESS TELEGRAPH & TELE- 
PHONE TEsTING Зухо. Apparatus for telegraph systems. 

18,687 Crorr. Splicing ear for electric trolley wires and the like. 

18,965 GRAHAM. Telephonic apparatus. | 

20,527 ZiecENBERG. Method 51 operation with lead -· perox ide zinc 
storage batteries. 

20,808 ALLGEMEINE ELEKTRICITATS GES. Compensated dynamo-elec- 
trie machines having commutating poles. (Date applied for, 
20, 9,05.) 

21,004 B. T.-H. Со. (G. E. Co., U.S.) Operating electric motors for 
braking purposes. 

21,091 Ковкктх. (Roberts.) Switch and like gear. 

21,129 STEVENS. Means of ventilating dynamo. electric machines, 
particularly petrol electric automobiles. 

21,252 J. Stoxe & Co. & Presrox, Accumulator boxes. 

21,507 Warwick MacnixERY Co. & SAMUELSON. Control of the fluid 
supply to turbines. 

21,513 B. T.-II. Co. (G. E. Co., U.S.) Treatment of metallic tungsten 
and manufacture of lamp filaments therefrom. 

21,543 EVERETT & Ерссгмьк. СНО ао distance indicators. 

21,667 B.T.-H. Co. (GE. Co., U.S.) Treatment of refractory mate- 
rials by the electric are and apparatus therefor. 
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21,669 B. T.-H. Co. (G. E. Co., U. S.) Incandescent lamps with metal 


filaments. | 
91,679 Bor rr. (Hauff.) Safety guards for tramway cars and the like. 


22,981 Jones, Рон, & Рпехіх Dyyamo Mra. Co. Dynamo: electric 
machines. 

93,002 Hookru, LJUNMAN & BERGLUND. Portable telephone and tele- 
graph apparatus. 

23,010 B.T.-H. б. (G. E. Co., U.S.) Arc lamps. 


93,012 AxcoLp & MAXIM ELECTRICAL Co. Arc lamps. 
93,040 Savers, Overhead electric traction gear. 
293308 Havwoop. Switches. 


2566] Maneres & Brest ELECTRICAL ENGINEERING Co. Self. pro- 
pelled vehicles. 
24446 B. T.-H. Co. (G. E. Co., U.S) Protective devices for electric 


apparatus. 

91,609 RanpipaE. Inductor electric generator. 

95,087 Warwick MacnixERY Со. (G. E. Co, U.S.) 
mechanism for turbines. 

95,089 Warwick Macutnery Со. (G. E. Co., U.S.) Governing mecha- 
nisms for turbines. 

25,413 CLARKE, CHAPMAN & Co. & Money. Regulating arc lamps. 

25,753 B.T.-H. Co. (G. E. Co., U. S.) Electric motor-control systems. 

25.83) Lewruwaite. Construction of turbine. 

27.099 CowrER-CoLEs. Electrolytic manufacture of metal wire, 
strip, &e. 

27,205 Parker. Electric motors. (Date applied for, 4/12/05.) 

27,210 LEITNER. Dynamo-electric generators. 

27,732 Serve. Telescopic masts. (Date applied for, 6/12/05 ) 

2,395 MLR. Holders for incandescent [иле 

28,900 ALLGEMEINE ELEKTRICITATS-GES. Protective devices for elec- 
trical installations. (Date applied for, 2/1/06.) 

29,406 RENT. Electric contact devices. (Date applied for, 26;12/05.) 

29,407 MASCHINENFABRIK OERLIKON. Turbine heats (Date applied 
for, 20/1/06.) 

29,922 Выш. Intercommunication telephones and switches therefor. 


Governing 


1907 SPECIFICATIONS, 
2 HARRISON. Caps for electric lamps of variable luminosity. 
502 5 РЕҮКЕСАУЕ & De Pryrecave. Electrical transmission of 
ime. 
725 Natper & NALDER Bros. & THOMPSON. 
оао 
оит. Fixing auxiliary guard rails to curved tramway rails. 
814 В.Т.-Н. Co. (A.E.-G ) Incandescent lamps. 
98 Bayior. Headlights for railway and tramway vehicles. 
975 FELTEN & GUILLEAUME LAHMEYERWERKE A.-G. Compounding 
and regulating direct- current dynamo-electricul machines. 
i (Date applied for, 13/1/06.) 
1% кы о. (A.E.G.) Supports for filaments of incandescent 
nps. 
1,58 B. T. H. Co. (G. E. Co., U.S.). Machines for manufacture of 
А incandescent lamps. 
20 ree Electric door contact for alarm bells. 
' G. Browy, Bovery & Сте. Brushes for dynamo-electric 
2400 оова (Date applied for, 2/2/C6.) 
ROOKES. (Asbestos Wood Co.) Compositions for electrical 
T Айба, 
207 CAUDERAY, Electric time switches. (Date applied for, 6 2:06.) 
А ELTEN & GUILLEAUME LAHMEYERWERKE A.-G. Alternating- 
current commutator motors for increasing the starting torque 


Electrit measuring 


thereof. (Date applied for 5/2/06 
саа , / .) 
3,631 к Tron electrodes for accumulators with alkaline 
| 12005" and manufacturing same. (Date applied for, 
2687 йы Bros. Dynamo Works. (Sicmens-Schuckertwerke 
zes) Electrical transmission of power. 


3,711 90 сосна active cement-like substances of iron and 
еа ye о for forming electrodes, and accumulators 
io Ses ct С with such electrodes. (Date applied for, 15/2/C6.) 
NS BROS. & Co. (Siemens & Halske A.-G.) Electrically 
389 p vibrating plate sounders. 
, E. GUILLEAUME. LAHMEYERWERKE A.-G. Regulating 
for 1505 for electrie hoisting or winding. (Date applied 
3, TOU ; 
804 m ешеш of electrodes of magnetic metals by elec- 
BR ation, electrodes produced in this manner and 
| 115 0 0 60 provided with such electrodes. (Date applied 
9 ; in TU | 

38 е FUR ELEKTROCHEMISCHE INDUSTRIE Ges. Incan- 
liel amps with wolfram incandescent bodies. (Date ap- 

4,299 Е in for, 21/2/06.) 
Switche, ORDNANCE ACCESSORIES Co., Нлы, & GARNER. 
4,578 Dy BREMARCKER. 
712 Frssyspgs. Si 
H4 FESSENDEN. Si 
99 Рогтдву, V 


Apparatus for controlling electric currents. 
gnalling by electromagnetic waves. 
nalling by electromagnetic waves. 


961 Pierce Me ireless telegraphy. 
5,909 yeblied for, 10/0.) ^ raus for wireless telegraphy. (Date 
1 A мы, 

12/11/00 у Electric alarm thermometer. (Date applied for. 


M Kay srt Controlling electric currents. 
1, — i 11 brakes for electromotors. 
(Rights not gs ae for coupled street tramcars 


7,145 Strona. Chairs for tramway and like rails. 

7,529 OcLE. Thermo-mercurial electric contact makers. 

7,637 E (Parker Clark Electric Co.) Filaments for incandescent 
amps. 

7,964 Змттн & LiNzELL. Electromagnetic controlling devices. 

8,948 ALLGEMEINE ELEKTRICITATS.G Es. Electric motor controlling 
device. (Date applied for, 18/4/C6.) 

9,554 Мсрсе. Dynamo-electric machines provided with commutating 
poles. (Date applied for, 24/8/06.) j 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


Eastern Telegraph Co. (Ltd.) 


The seventy- first ordinary general meeting of this Company was 
held on Wednesday, Sir Jons Worrk Barry, K. C. B., in the chair. 

The SECRETARY (Mr. A. R. Hardie) read the notice convening 
the meeting and the auditors' report. 

The CHAIRMAN said: Gentlemen: the accounts before you cover 
the first half of our new financial year, which now ends at Dec. 31 instead 
of March 31 as heretofore. In the absence of an account for the 
corresponding period of 1906, it is somewhat misleading to attempt 
comparisons of income, as the present accounts include the most 
p. uctive quarter of the year, viz., March quarter, which has hitherto 

en included in the final half of our financial vear. This circumstance 

accounts for our being able, at the interim half-year, to make a further 
contribution of £120,000 to our general reserve fund and to carry 
forward a substantial balance of over £41,000, whereas at the interim 
half-year in 1906, ending on Sept. 30th, no contribution was made to 
the general reserve fund, the entire balance of £117,000 being carried 
forward and dealt with in the accounts for the three months endin 
December 31, 1906. In view of the above we must not expect 1 
a large balance for the current half-year ending December 31, 1907. 
I have again to record a considerable falling off in our receipts from 
traffic with South Africa, the decrease applying alike to ordinary, 
Government and press messages. I had occasion to refer at previous 
meetings to this branch of our traffic, which has shown a persistent 
reduction for some time, and although it may be dangerous to 
prophesy, I must say that I can seo no important indication of any 
sreat improvement in this direction in the near future. On the other 
запа, I am pleased to record a continued increase in our receipts from 
messages exchanged with India, Egypt and South America. Other 
branches of our traffic show but slight variations when compared with 
the corresponding half-vear. | 

Owing to the alteration in the datcs of making up our accounts, 
I think it willalso be more satisfactory to defer any detailed compari- 
son with regard to the expenditure side of the revenue account ; but 
I may inform you that the accounts under review contain no items of 
an extraordinary nature. Certain items of expenditure, such as salaries 
and wages, show a continued upward tendency in 5 of annual 
promotions and the necessary augmentation of the staff, but I am glad 
to say that the tolul expenses are considerably less on balance than 
they were for the half-year ended September 30, 1906, this being due 
to the fact that our repairing steamers have been exceptionally busy 
on work for foreign Governments and other companies, thereby re- 
ducing the charge in respect of maintenance of cables. During the 
half-vear our c. s. Britannia” has been specially overhauled, and 
to mect this expenditure £5,000 has been taken from the maintenance 
ships’ fund in accordance with our usual custom. 

I will now refer to an item in the balance sheet which the Board 
has considered advisable to deal with on the present occasion —1 allude 
to the investments in respect of reserve funds. As you are all aware, 
these investments have always appeared in our accounts at cost price, 
and full details have нме een shown under Abstract „PD,“ so 
that anyone could sec the amount of appreciation or depreciation each 
half-year by comparing the cost with the prices ruling. Although the 
market value has at times been in excess of cost, and at other times below 
cost, it has never becn our custom to make any corresponding adjust- 
ment of the figuresappearing in the balance sheet,and thisaction appears 
to have been approved by the general body of stockholders in the р 
It has always been the practice of the Board to invest our reserve ne 
in sceurities of the highest class, with the view of their being available 
from time to time when we may have to provide for expenditure out 
of the reserve funds. In consequence of the continued extraordinary 
fall in the market value of the stocks which we hold, in common м ith 
that of all other gilt-edged securities, we think that the time has н 
to make some provision in the accounts for fluctuations in the шш ко 
value of our investments. We have carefully considered the ets 
all its bearings, and are also anxious that there shall һе ая ] y 
of a misunderstanding on the part of any individual 91 80 он er Ta 
may not be able to appreciate the question so readily as : Foie а 
entry were made in jm accounts, and шлу think that 1 Eu 
amount of our available resources, they are, in fact, het E Pus 
ean be realised. Although there 1з every hope К саа if 
date the investments will improve in value, it may be esed Eo un: 
they will again reach the high pu ы Se Directors торой, ike 
Mis ^n S > years ago, As state : N 5 
eum ef 210,000 hits Ек been taken po at ve 
p А he figure appearing in the th ic oo 
шю a ß we hold. This, we think, will 


‘epresenting tv for writing down or 
ale rily meet the case, and avoid the necessity for writing d Dur 
EE E lue of our securities, which is unnecessary IN 


iting up the va à mc" ink it is only 
ud kely to lead to much misundei standing. I think it y 


case, and li 
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right to mention that various sums, amounting in the aggregate to 
about £65,000, bave been in former years, from time to time, credited 
to the reserve fund in respect of profits realised on sale of securities. 
Having referred to the question of depreciation of investments, I think 
it is an opportune time to again draw your attention to the great 
importance of reserve funds generally in connection with submarine 
cable enterprise. I think we may congratulate ourselves that our 
reserves now amount to £1,698,000. Looking through some of the 
earlier records of the proceedings of our general meetings, I find that it 
took some time,and not a little persuasion, on the part of the Directors to 
convince the general body of stockholders that it was a wise policy to 
accumulate large reserves. This policy was initiated by your first 
Chairman, the late Sir John Pender, and has always been unanimously 
and consistently supported by the Board. I think it has been proved, 
and generally if not universally accepted, that the success of this Com- 
pany is, in a large measure, attributable to the creation and building 
up of substantial reserves. 

I find that, since the incorporation of the Company, no less than 
£4,386,000 has, at one time and another, been applied out of the 

encral reserve fund towards the cost of cables, renewals, &c. This 

as enabled us to improve the carrying capacity of our system; and, by 
extending our service generally, we have been enabled to reply to actual 
competition, and to face with equanimity any threntened competition 
to which a successful undertaking such as ours is always liable. 
Besides, it enables us to keep our capital account and standing charzes 
within reasonable limits, so that, while paying a substantial and stable 
dividend to tbe ordinary stockholders, we have, at the same time, been 
able to consider the interests of our customers by making important 
reductions in the tariffs from time to time. You will readily see, there. 
fore, that the principle of maintaining substantial reserves renders the 
stability of the Company more secure, besides ensuring the real value 
of your holding in the Company, notwithstanding the present fall in 
the market price of your securities, which is the case with many 
other companies, and, in my opinion, is only of a temporary nature. 

With regard to the question of wireless telegraphy, you will no doubt 
have read the extract. from my remarks on this subject which I made 
at the general meeting of the Western Telegraph Company the other 
day. I have nothing further to say in connection with this matter. 
I now move— 

“ That the printed report and accounts of the Directors to June 30th, 
1907, submitted. to this meeting, be and are hereby received and approved.” 

The VICE-CHAIRMAN AND MANAGING DIRECTOR (Sir John 
Denison-Pender, K.C.M.G.) seconded the motion. 

Mr. NEWBY said he was at the meeting of the Western Telegraph 
Co. the other day, and appreciated the Chairman’s remarks with 
reference to the subject of wireless telegraphy, but he desired to know 
what the professors of wireless telegraphy said with regard to the 
distance they could travel in order to make their work profitable, and 
in such a way as to be understood by the people generally. He did not 
believe that wireless telegraphy would do the cable companies the 
damage some pcople scored ‘to think, but the Directors wero un- 
con aa right in making provision against all contingencies by 
writing down the investinents as they propose! to do. ` 

Mr. JOHN NEWTON aid that, while thoroughly appreciating what 
the Chairman had said with regard to possible loss оц investments, he 
regretted to see the large reduction which was proposed to be made 
for depreciation. He thought that the panic which had prevailed 
among the holders of gilt-edged securities would pass away before long, 
but meantime it had caused a good many banks and joint stock com- 
Бао to write down their securities. For example, they had written 

own their Consols from 93 to 85, with the consequence that the great 
mass of investors at once came to the conclusion that 85 was a fair price 
for Consols, and they would not pay any more, while a good many of 
them would not pay so much. The consequence of that was that, like a 

vod many other securities, Consols fell, and declined toa price of under 

1. He thought it was of no use to intensify the panic, as it were, 
by writing down gilt-edged securities. As regarded the Company, his 
view was that with a reserve fund of £1,700,000 for all contingencies 
the Directors might have kept the investments at the little inflation 
shown in comparison with actual value, and await the rebound which 
would take place. The prices of all their investments were specified, 
and it could be easily seen what the Company held ; and those who 
took the trouble to do so could form a very accurate conclusion as to 
the value of the securities held. In all probability the loss would never 
be realised, as it would not be necessary to sell the stocks. He 
had never himself felt alarmed at the fall in the price of gilt-edged 
securities because he bought them — as he supposed the Company did — 
for the interest which they een and he did not suppose that any- 
one of these securities would fail in its interest. 

The CHAIRMAN: With respect to wireless telegraphy, I do not 
think[that anyone who understands the subject has set a bound to the 
distance which the waves can travel through the cther. I have cer- 
tainly never myself pur any bound to the Тарса along which these 
waves can travel. I put all my views on the matter before the share- 
holders at the meeting of the Western Telegraph Co., and I have 
really nothing to add to what 1 then said. 1 pointed out on that 
occasion why I do not myself think that cable enterprises will find 
that wireless telegraphy is а serious competitor, and I do not 
think I сап add anything more on the subject. With reference 
to Mr. Newtons remarks, I appreciate. very much what he has 
anid, but we ure making provision for a possible loss should 
we he obliged to realise our securities for the sake of cable 
enterprises, ue we wanted to reulise £100,000 at the present 
moment out of our reserve fund, we should then have a loss 
on that of, say, 10 per cent. It would depend entirely on tho 
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selection we made. On some securities the loss would be more, 
on some it would be less; but say, for argument, that the 
loss would be 10 per cent. That we are now putting aside as a pro- 
vision, but we are only telling the shareholders that when we put 
forward the cost price of our investments it does not represent fairly 
what we could realise them at if we wanted to do so. It is a round 
sum, and designedly а round sum, in order to avoid any writing up 
or writing down from time to time, as the case may be. Supposing 
that the provision is more than is necessary, it only means that 
we have a larger amount of reserve than we tell the public, and 
my experience is that it is very much better for a man to Бе 
thought poorer than he really is than to be thought richer 
than he really is. (Laughter.) 1 am quite prepared to take that 
position on behalf of this Company, and I think it is a much sounder 
position than letting the public think that we are really richer than 
we are. Supposing we sold something and it showed a loss, it would 
оешу be debited to the general reserve fund, but the matter mast 

settled when tho time arrives. 

The resolution was then put to the meeting and carried unanimously, 

Resolutions were afterwards passed re-electing the retiring Directors, 
Sir Albert J. Leppoc Cappel and Mr. J. C. Denison-Pender, and the 
auditors, Messrs. Deloitte, Plender, Griftiths & Co., and Messrs. 
Welton, Jones & Co. 

A vote of thanks to the Chairman, the Directors, and the staff was 
proposed and seconded, which the CHAIRMAN briefly acknowledged, 
and the pruceedings then terminated. 


Eastern Extension Australasia & China Telegraph Co. 


(Ltd.) 


The sixty-eighth half-yearly ordinary general mactinz of this Com- 
pany was held on Wednesday, under the presidency of Sir Јонх 
WoL RE Barry, K. C. B. 

The GENERAL MANAGER and SECRETARY (Mr. Е. E. Hesse) 
read the notice calling the meeting and the report of the auditors. 

The CHAIRMAN said: Gentlemen, the gross receipts for the half. 
year under review amounted, in round numbers, to £304,000, or a few 
hundred pounds more than was earned in the corresponding period of 
1906. In the latter period, however, an exceptionally large profit was 
made on exchange, and if this were excluded from the comparison 
the receipts would show an increase of about £8,000, which is 
derived from the natural growth of traffic. The working and 
other expenses amounted, in round numbers, to £156,000 against 
£141,000 for the corresponding period of 1906, showing an increase of 
nearly £15,000. Of this £3,000 is due to increased cost of maintenance 
of hes £2,000 to additional cost of maintenance and renewals of 
instruments and electrical apparatus, and most of the balance is 
accounted for by the supplemental allowances which it was found neces- 
sary to make to the staff to meet the continual rise in exchange in the 
value of thedollarin the Straits Settlements and China, together with the 
exchange differencesaffecting the general expenditure in those countries 
due to the same cause. To appreciate the detrimental etfect which 
the rise in exchange had upon the European staff serving us in the Far 
East it is necessary to mention that theirsalaries and foreign service allow- 
ances were fixed in sterling and converted into currency ata rate regu- 
lated by the rate of exchange of the day. Consequently, when the value of 
the dollar rose from 1s. 9d. to 2s. 4d., and our staff, therefore, received 
about 8} dollars for each pound instead of nearly 111 dollars, while 
the purchasing power of the dollar had by no means increased corre- 
spondinglv with the rise in exchange, your Directors felt bound to 
graut suitable relief under such unfavourable circumstances. The 
growth generally of our working expenses and their increased ratio 
to gross receipts appear to be continuous and unavoidable. This 
is caused to some extent by the prosperity of the countries which 
we serve, as affecting the rate of exchange, but in a larger degree 
by the increased amount of work which we have to do for the same or 
less revenue. Consequently when reductions of tariff come up for con- 
sideration, it is necessary to bear in mind that any increase in the 
volume of traffic which may be expected from such reductions must by 
the fact of increase of volume add to the actual amount of the working 
expeases as well as to their ratio to the revenue earned. 

he net profit for the half-year was roundly £132,000, and after add- 
ing to it the credit balance of £17,344 brought forward from the 
previous half-year, there remained an available balance of roundly 
£152,000. The usual quarterly interim dividends of 2s. 6d. per share, 
or at the rate of 5 per cent. per annum, have been paid for the past 
half-year, leaving a balance of roundly £75,000 to be carried forward. 

During the past half-year some of our main line cables have been 
ыу renewed at a cost, after making allowance for the value of 
the picked-up cable, of 9, ö05, and this amount has been charged 
against the general reserve fund. Your Directors have also considered 
it advisable, in view of the continued heavy depreciation in the value of 
all gilt-edged securities, to debit the general reserve fund with £120,000 
аз а provision on account of investmeut fluctuations, which sum has 
been deducted from the cost of the investments. 

As the shareholders will have received along with the report а state- 
ment of the remarks 1 made a fortnight ago at a meeting of the 
Western Telegraph Co. in regard to the developments of wireless 
telegraphy it is unnecessary for me to further allude to the subject on 
the present occasion. I therefore move the adoption of the report and 
accounts, 

The MARQUESS of TWEEDDALE, K.T., seconded the motion, 
which was carried unanimously. : 

There being no questions asked, the resolution was carried unani- 
inously. 
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There being no further business, Mr. JOHN NEWTON proposed a 
vote of thanks to the Chairman, Directors and staff for the successful 
working of the Company in the past year, notwithstanding competi- 
tion. He said that so long as the shareholders received a return of 
7 per cent. he thought they would be perfectly satisfied. 

The motion was carried unanimously. 
The CHAIRMAN having replied, the proceedings terminated. 


West India and Panama Telegraph Co. 


The sixty-first ordinary general meeting of this Company was held 
on Wednesday, Mr. WALTER Bishop Kincsrorp presiding. 

The MANAGER and SECRETARY (Mr. R. T. Brown) read the 
notice calling the meeting and the Auditors’ report. 

The CHAIRMAN said: Gentlemen, the history of the half-year 
under report has been quite uneventful. The receipts are £43,832, 
against £36,999 for the corresponding period of 1906, being an 
increase of £6,833. Having regard to the field in which we 
carry on our business, the character of which is well known to the 
shareholders, I think we may regard this result as not unsatisfactory. 
Expenses are £4,348 more than those for the corresponding period, 
attributable to our having re-established telegraphic communication 
between Dominica and St. Lucia, which, you will remember, was in- 
terrupted by the terrible eruption of Mont Pelé, Martinique, in 1902. 
The reault of the half-year’s working is a profit of £13,804, to which 
have to be added the balance brought forward and interest on invest- 
ments, making a disposable total of £16,052. You will recollect that 
last half-year we were able to clear off the balance of the arrears of 
dividend on the First Preference Shares, and now we are enabled to 
recommend the payment, not only of tne full six months’ dividend on 
the First Preference Shares, but also £1 a share on account of accrued 
dividends on the Second Preference Shares. The Directors feel much 
satisfaction in being able to make this recommendation. You will be 
glad to hear that the traffic receipts are being fully maintained, those 
to the end of October being slightly in excess of those for the corre- 
sponding period of last year, and also that all our cables are in good 
working order. I now move the adoption of the report and accounts, 
and the declaration of the dividends recommended therein. 

а Н. HOLMES seconded the resolution, which was carried unaui- 
mously. 

A very hearty vote of thanks to the Chairman, the Directors and 
the staff at home and abroad brought the proceedings to a close. 


London Electrobus Co, (Ltd.) 


At the meeting held at the Hotel Cecil (London) on Wednesday 
the chairman (Mr. P. E. Beachcroft) said that the balance-sheet 
covered a period of 15 months, the delay in calling the shareholders 
together being mainly due to the criticisms which had been freely 
made regarding the company at its inception. At the time those 
criticisms were made both his colleagues and himself were asked why 
they continued to stand by the company, remarking that they had 
practically nothing to gain by continuing. The directors, how- 
dc possessed that pertinacity and obstinacy which was the 

tacteristic of the English гасе, and they determined to remain 
is the board and substantiate—as they felt they could do— 
Шы! и, contained in the prospectus ; and he thought 
i "s » e he had finished he would demonstrate to the shareholders 
first thi gures given in the prospectus were absolutely correct. The 
aude Ing the board did, after dealing with the many law suits 
» е other matters which arose at that unfortunate time, was 
Orivinall sufficient capital to replace that which had been withdrawn. 
Чг hee 126,000 shares were applied for by the public, but 
ae yt e whole of that capital was returned by the directors, 
кы 1 riny admitted that there was any real flaw in the pro- 
үтү ut because they refused to have as their constituents 
At 8 85 не were во eager to get out of the company. 

у frien ds 1 ч 46,000 shares had been issued, mainly subscribed for 
trobua ins e directors, who believed in the potentiality of the elec- 
pluck to со e "es exceedingly glad that those gentlemen who had the 
reward The orward to their assistance were going to renp their 
compan had patent question was eliminated altogether, and the 
to he A id f no liability now in respect of any consideration 
the capita] хи that patent; £20,000 was entirely eliminated from 
ог cash, and 105 being payable, no shares had been issued except 

e directors bad 000 deferred shares were retained for future service. 
bus could 0 mon a considerable amount in proving that the 
that they 1 ey professed to be able to do. It was found essential 
installation, and the уе à proper garage fitted with a complete electric 

ectric Constr Tn they ad now got with the assistance of the 

terations and th lon Co. They had spent a considerable sum in 
roviding accum ов of suitable premises, and particularly in 
mulator that th Lo galleries. lt was on the question of the accu- 
stated at the 115 urden of criticism was principally directed. It was 
accumulators О both in the Press and by so-called experts, that 

VY motor traf nos be successfully and commercially adapted to 
Nutable for light е; in fact, it was stated that they were only 
at present ni vehicles, such as were on the streets of London 
they were ор vehicles were useful, and, personally, he thought 
there was a М ae neds but it must be remembered that 
an accumulator 1 difference between an accumulator on a cab and 
and went good "pon an omnibus, The cab started from one place 
of energy was ness knows where, with the result that a large amount 
from one give wasted. On the other hand, the electrobus was started 
be at, once led int to another given point, апа, therefore, it could 

ated what amount of energy would be required, and, 


consequently, there would be no waste and no loss of power. The 
company was now working with batteries each consisting of 44 2-volt 
cells of 500 amp. hours capacity, and the mileage which those batteries 
could run, allowing for over 30 per cent. reserve, was equal to 36 miles. 
That was a most important and n material point. As a matter of fact 
the accumulators which they were now running were those of the 
Tudor and Gould companies, and he might say that those companies 
were entirely satisfied with the contracts which they had entered into 
with the Electrobus Company. A good deal of criticism was directed 
to the life of an accumulator, and he freely owned that that 
was a matter which had given the directors some concern, be- 
cause, after all, they were the pioneers in this country of the adop- 
tion of accumulators for heavy vehicles. The results which they had 
obtained from their experiments had gone to prove that the accumu- 
lators (if properly handled) had a very good life ; in other words, the 
loss or depreciation was infinitesimal compared with what was antici- 

ted at the start. They could, with their accumulators, run each 'bus 
our journeys from Victoria to Liverpool-street and back, which was 
nearly 36 miles; indeed, they had done five journeys, or over 40 miles. 
That was a matter which had given immense satisfaction to the board, 
because it absolutely refuted the adverse criticisms which had been 
made in respect to the use of accumulators for heavy traffic. He 
might say that the directors had in their contracts provided for such 
accumulators as might be required up to 50 or even 100 omnibuses at 
2d. per car-mile. 

That brought him to a consideration of the figures given in the pros- 
pectus. What he was going to say was not theory, but absolutely 
demonstrated fact, and, furthermore, it would be supported and corro- 
borated by a report from one of the most eminent authorities on elec- 
tric traction—viz.: Sir Douglas Fox & Partners. In the prospectus it 
was estimated that the total cost of running one 'bus 120 miles would 
be £4. 9s., which included VVV and conductors' wages, 
cost of tyres, current costs, upkeep of garage, insurance, maintenance 
and deprecintion. Dealing with the question of depreciation, which 
was an important factor, he did not wish to make any acrimonious com- 

risons with the petrol Биз, more especially asthe public, who were the 
best judges, had arrived at a verdict as to whetherthe petrol'bus was the 
"bus of the future for the street of London, with its six to seven millions 
inhabitants. He might point out that the depreciation in the electrobus 
was а great deal less than that of the petrol 'bus, the machinery of the for- 
mer being not nearly so complicated as that of the latter. Regarding the 
question of administration expenses, he would point out that they had 
only seven omnibuses running, and the shareholders would thoroughly 
understand that possessing a huge garage capable of accommodatin 
from 50 to 60 omnibuses the administration expenses must be out o 
all proportion to the expenditure on only seven "buses. He, therefore, 
admitted that, although at present their takings were considerably in 
excess of the actual expenditure, outside of administration expenses, 
they must not lose sight of that important fact. The figures which he 
had given them showed that the actual cost of running an omnibus was 
9d. per car-mile. At the inception of the company they were told that 
the actual cost of the accumulators alone would be over 10d. per car- 
mile; in fact, some even went so far as to say that the electrobus 
could not be run at less than 1s. 6d. per car-mile. But he was going 
to prove by actual figures, and they would be countersigned by Sir 
Douglas Fox, that the actual cost, including everything, was 94d. per 
car-mile, which was most satisfactory. Since July 15, up to the end 
of October, they were running at the beginning only from four to five 
omnibuses, and during the four months they carried 227,000 passen- 
gers. They ran 20,416 miles, and earned £1,172, ап average of 15 794. 
рег car-mile. The average number of passengers per car-mile was 
equal to 11:12d. and the average payment by each passenger was 1:23d. 
From Nov. 1 to Nov. 12, running with an additional bus, they had 
carried 43,000 passengers, or а total ot 270,000 passengers, an the 
had got an average rate for that, period of 12 days of just under 15d. 
per car-milerun. Assuming, however, that their expenses amounted to 
10d. and the receipts averaged 1s. 2d., that would be equivalent to 4d. 
per car-mile, and running 80 buses that would give them а profit of 
about £40,000 a year. According to the figures in the prospectus а 
190 miles run should have brought in £6; but, as a matter of 
fact, for July and August the takings were £6 10s. 9d. per 120 miles, 
for September they were £6. 18s. 11°16d., for October they were 
£7. 2s. 10d., and from Nov. 1to 11 they were £7. 8s. 10d. per 120 miles. 
If they allowed the cost to be 10d. per car-mile, and allowing, say 1s. 2d. 

г car-mile, that would give them a revenue of 4d. Sir Douglas Fox, in 
his report, put it that if they only accomplished 24,000 miles per annum 
which was equivalent to 8) miles per day working 300 days in the 
year, and, making allowances for depreciation, general expenses, &c., 


should make a net protit of £40,000. | 
s order to arrive at that stage ho (the chairman) confessed that it 
was necessary that they should get additional capital, for what they 
had done had been carried out on a very limited sum. They dens 
with a capital of £300,020, and although the public n Hx ес * е 
board with applications for shares, as he had said, tlie ( aide 15 
returned that money in consequence of the c p nd 1e 
compuny was subjected. It was, therefore, 1n the min 8 i ! ay 
tors that they should at once put themselves in a poo ^ о 
omnibuses, and, as an omnibus cost about £100, mo годин je p 
Two engineers had been sent over, at the request о : E 1115 . 
Omnibus Co., to look Мн their md pe И НЕ e и 
He would be sorry to have a repetition ot tie САР cor ш 

i > aus er t. of those omnibuses were now 1n the 
d c n again, Before concluding he irum 
ВЕ ifv to the kindness which they had received from the autho- 
Ae ed horities, from Sir Edward 


rities, and particularly from the police aut 
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Henrv downwards. The police authorities were very particular, and 
although they had given the directors exer facility, at the same time 
they had imposed stringent regulations. e would also like to bear 
testimony to the efficiency of the staff, and to the loyal manner in 
which they had worked under very disadvantageous circumstances. 

The report furnished by Sir Douglas Fox & Partners was as follows : 
« From the report and figures which are sent herewith, and which 
contain full details of the whole of our trials and the examination of 
the electrobus and the garage equipment, you will see that, estimating 
on 100 electrobuses, the working costs are 9%. per car-mile. This figure 
we have arrived at after making very careful calculations and allowing 
liberally for maintenance, renewals and depreciation. The same con- 
siderationsthat point to a low cost for maintenanceand renewals also lead 
to the conclusion that an electrobus should, without difficulty, be main- 
tained in fairly continuous commission. We can sec no analogy between 
the numerous and complicated working parts of the petrol omnibus, 
operating under adverse circumstances and subject to frequent ill 
usage, aud the comparatively few, substantial and simple parts of 
the electrobus equipment. We, therefore, consider it safe to estimate 
an annual mileage of 24,000 miles, equivalent to 80 miles per day for 
300 duys per year. When working in competition with other forms 
of passenger transportation the earning power of any vehicle is mea- 
sured (given the required density of traffic) mainly by its popularity 
with the travelling public. We found that the electrobus attained 
practically the same average speed as the mechanically-propelled 
vehicle, and accelerated smoothly and quickly from standstill to full 
speed. The freedom from smell, vibration, jerking action and driving 
noise the invariable characteristics of petrol omnibuses—are features 
which seem certain to recommend the electrobus as much to the public 
as to property owners and the authorities.” 

Mr. J. T. MescRAvE, in seconding the motion, snid that he honestly 
believed that the holding of the annual meeting of the London Elec- 
trobus Co. that day was an event that would live in the history of the 
development of London road traffic. 

A SHAREHOLDER asked if the shareholders would be given the first 
opportunity of subscribing for the unissued capital. 

he CHAIRMAN, in reply, said that the shareholders could rest assured 
that, во long as he and and his colleagues remained directors, nobody 
would have any preferential right over the shareholders. If share- 
holders did not come in on the basis finally agreed upon, they would 
not beable to complain hereafter if the board did accept an offer of 
assistance from some financial house. 


CASTNER KELLNER ALKALI СО. (LTD.)—The net profit for the year 
ended Sept. 30, after the usual expenditure in maintaining works, plant 
and machinery, was £116,754. 115. 5d., which, with £14,773. 6s. 1d. 
brought forward, makes £131,527. 17s. 6d. Debenture and other in- 
terest absorbed £9,697. 8s. 2d., and the interim dividend at rate of 
£8 per cent. for the six months ended March 31 £18,000, leaving 
£103,830. 9s. 4d. The directors recommend that £30,000 be placed to 
depreciation reserve, writing £15,910 off plant and machinery and 
£7,500 off suspense account, the payment of £36,000 in dividend for the 
six months ended Sept. 30, HALIN 12 per cent. for the year, and 
leaving £14,420. 9s. 4d. to be 9 forward. 


DRAKE& GORHAM (LTD.) At the meeting on Monday Mr. B. M. Drake 
expressed his regret that the directors were unable to declare a divi- 
dend this year. There had been a general stagnation in electrical 
business. ' Adverse factors other than those referred to in the report 
had been the high prices of copper, lead and rubber, and the compe- 
tition of other illuminants. The directors had turned their attention 
to the application of electricity as a means of transmitting power, 
and had done a good deal of pioneer work, the result of which was not 
yet apparent in the balance sheet. The work of the branches had been 
satisfactory, especially in Manchester, where business had increased. 
The directors had also turned their attention to the salo of motor cars. 
with satisfactory financial results. The work in hand included the 
lighting of part of Windsor Castle. Their sub-compauy which dealt 
with fittings had been a source of anxiety to the board, but he hoped 
that the extension of its sphere of operations, which was now bein 
made, would enable it to show better future results. The factory hac 
already been the means of introducing improvements in the company's 
switch gear and in developing a new conduit, system. Mr. Forbes, 
manager of the Manchester branch, was olected a director. 

VICTORIA FALLS POWER CO. (LTD.)—At an extraordinary meeting 
on Wednesday, Mr. H. Wilson Fox, who presided, referred to his 
recent visit to Johannesburg and to the Victoria Falls, and said that 
they had made progress with the preliminary work of negotiating 
contracts, &c. Powerful mining groups, with whom previously they 
had not been successful in negotiating contracts, were now daily 
approaching them and asking them when they would be ready to 
supply them with power. They had more work offered them than they 
could cope with from their existing stations. They had two stations 
which hid an output of slightly over 6,000 kw. They were turning 
away customers because they could not supply them with power. ‘That 
was a very satisfactory position, for they were making a working pro- 
fit of upwards of £80,000 и year. As soon as their large plant was at 
work they hoped to greatly exceed those profits. They had established 
very friendly relations with the Government of the Transvaal Their 
eminent electrical engineers had an opportunity of meeting personally 
and exchanging views with all the leading mining engineers and 
mechanical engineers on the Rand, The result was that they had 
been able to tind out what was wanted. In regard to the Falls, he 
had very good hope that within a comparatively short time they should 
have quite considerable demands for power for industries to be estab- 
lished close to the Falls, If во, that would be turning to account at 
an earlier period than they could have hoped another important asset. 


capital £2,000 in £10 shares, to adopt ш with J. H. 
and to carry on at Wolverhampton an 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 
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NEW COMPANIES. 
ELECTRIC STORES (WOLVERHAMPTON) (LTD.) (95,618.)—Reg. Nov. 9, 
hittaker, 
elsewhere the business of sup- 
pliers of electric light and power, electricians, engineers, manufac- 


turers of and dealers in electrical apparatus, &c. Reg. office, Royal 
London-buildings, Woverhampton. 


NORTHERN ENGINEERING & CONSTRUCTION CO. (LTD.) (95,550)— 
Reg. Nov. 5, capital £3,000 in £1 shares (60 founders’), to adopt an 


agreement with С. A. Esmarch and J. 8. Т. Walton, and to carry on 


їп Newcastle-on-Tyne and elsewhere the business of electricians, 


mechanical engineers, suppliers of electricity, manufacturers of and 
dealers in engineering g 


s, machinery, cranes, &c. First directors, 
H. Casper, C. A. Esmarch (chairman) and J. S. 'T. Walton, Reg. 


office, 17, Collingwood-strect, Newcastle-on Tyne. 


F. w. SMITH & CO. (1907) (LTD.) (95,563.) - Reg. Nov. 6, capital 


£5,000 in £1 shares, to carry on the business of electticians, electrical 
and mechanical engineers, suppliers of electricity, &c. F. W. Smith 
sole governing director, and may retain oftice for life. Reg. office, 55, 
Chapel-street, Southport. 


WADDLE PATENT FAN & ENGINEERING CO. (LTD.) (95,594.)—Reg. 
Nov. 7, capital £20,000 in £50 shares, to take over a business of same 
name, and to carry on the business of engineers, makers of ventilating 


fans and other machinery, electrical enginecrs, &c. First directors, 
A. J. H. Burn, W. W. Brodie and Н. D. Evans. Reg. office, Lina- 


more Works, Llanelly, 


STATUTORY RETURNS. 

BRITISH THOMSON-HOUSTON CO. (LTD.)—In return to Oct 24 capital 
is £800,000 in 40,000 ordinary and 40,000 4 per cent. cumulative pre- 
ference shares of £10 each, all of which have been taken up. £10 per 
share has been called up on 32,531 ordinary and 40,000 preterence and 


£725,310 has been received. £74,690 is considered as paid on 7,469 


ordinary. Mortgages and charges, £212,000. 

DICK, KERR & CO. (LTD.) Return to Oct 8 gives capital as £650,000 
in 350,000 preference and 300,000 ordinary shares of £1 each, of which 
305,000 preference and 260,000 ordinary have been taken up. £265,000 
has been received and £300,600 is considered as paid. Mortgages and 
charges, £276,880. 

ERNEST SCOTT & MOUNTAIN (LTD. )—The capital in return to Oct. 11 is 
£150,000 in 100,000 ordinary and 50,000 preferred ordinary shares of 
£1 each, of which 97,790 ordinary and 29, 800 preferred ordinary have 
been taken up. £1 per share has been old: up and paid on 75,790 
ordinary and 29,800 preferred ordinary. 422,000 is considered as paid 
on 22,000 ordinary. Mortgages and charges, £39,600 tirst mortgage 


debenture stock and £16,100 second debentures. 


HOUGHTON-LE-SPRING & DISTRICT ELECTRIC LIGHTING CO. (LTD.)— 
Return to Dec. 31, 1906 (filed Oct. 30, 1907) gives capital as £15,000 


in £1 shares, all of which have been taken up. £14,996 has been 


received. Mortgages and charges, nil. 
NALDER BROS. & THOMPSON (LTD.)—According to return to Oct. 16, 


capital is £22,500 in £1 shares (10,000 preference and 12,500 ordinary), 


of which 8,256 preference and 11,125 ordinar have been taken up. £1 
per share has been called up and paid on 8 256 preference and 1,125 
ordinary. £10,000 is considered as paid on 10,000 ordinary. Mortgages 


and charges, nil. 


MORTGAGES AND CHARGES. 

BRITANNIA ELECTRIC LAMP WORKS (1905) LTD. Particulars of 
£600 second debentures created by resolution of Oct. 18, 1907, have 
been filed pursuant to sec. 14 (4) of the Companies Act, 1900. Property 
charged : Company's undertaking and property, present and future, 
except uncalled or unissued capital. No trustees. 


——.—...—.—— 


CITY NOTES. 


MEMORANDA (Nov. 14).--Bank rate 7 per cent. (since Nov. 7, 1907) 
Price of silver 261:—27,5d. per oz. Consols 81; —€2 for money, 
8253 — 82, for account; 24 per cent. annuities 872-81. Consols 
Pay Day, Dec. 2; Stocks and Shares Continuation Days, Nov. 26 
and Dec. 11; Ticket Days, Nov. 27 and Dec. 15; Pay Day, Nov. 28 ; 
Mining Share carry-over Day, Nov. 25. 


CENTRAL ELECTRIC SUPPLY CO. (LTD.) — The 4 per cent. guaranteed 
debenture stock transfer books will he closed from 18th to 30th inst. 
inclusive, preparatory to payment of interest due Dec. l. 

PROVINCIAL TRAMWAYS CO. -The directors recommend a final 


ordinary dividend of 5s. per share, making 88. per share for year 
ended Sept. 30. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to a further issue of £118,758 44 per cent. secon 
debenture stock of the British Electric Traction Co. (Ltd. ^, апа 19.570 
£] fully paid 6 per cent. cumulative preference. shares of the South 
Metropolitan Electric Tramways & Lighting Co. (Ltd.). The committee 
have been asked to appoint a special settling day in 8,000 £1 fully paid 
preference shares (Nos. 800,001 to 808,000) of the Victoria Falls Power 
Co. (Ltd.), and to grant quotations to 800,000 £1 fully paid preference 
shares (Nos. 1 to 800,000) of the same company, and a further issue of 
27,840 £1 fully paid ordinary shaves of the Consolidated Signal Co. (Ltd. ). 


* 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


he corresponding | i 
period last year. 
Minus  deys Minus 2 days. 


MER Ее 
E 
g Inc. AGGREGATE. 
Line. E S No. of 7 qiu 
а No. of Inc. or 
— | weeks, Amount | Deo. (a) 
£ 2 2 £ 
Aberdeen Corporation 1209 | - 119 | 23 34,494 |- 1,519 
аео 239 | + 121 15 9,49 |- 3 
Anglo-Argentine ...... ... «« . 18,663 | + 1,212 | 45 | 751,363 |+ 71,952 
Ashton-ander-Lyne Cop. 375 + 38 33 13,219 |+ 1,306 
Ayr Corporation ... 181 | + 10 26 | 9,47 |— 182 
Sater St & Waterloo By... 2,810 + 70519 45,515 |+ 16,795 
а, 166 |+ 15 | 43 7,297 |+ 126 
— вне soosse oss oes 227 pm 12 | 43 11,331 |- 244 
Bath Electric Trams, Ltd... 629! — 13! 45 36,066 |- 1,610 
Birkenhead Corporation Е 1.019 + 38 E 6,445 |+ 216 
Birmingham » : ee 3 | 196,210 ; 
Birmingham & Ma... 813 EN 42 34,693 : 
Buckbum Corporation nose 1,0601 | + 139 | 832 36,903 | 2,81 
кїр Corporation ... 379 + 27 31 45,290 |- 1,378 
1 and Fleetwood ... 2359 | + 20] 6 2,5388 |} 101 
Blackp?St Anne’ s&Lytham oe | ee eae ase oe 
Bolton Corporation...... 7.205 + 189 | 32 74,185 |+ 4,489 
Bournemouth don. 1,463 + 63 431 58,135 | + 971 
Bradford Corporation. . . 4,14 248 32 | 151,506 |+ 3,827 
Brighton Corporation a 7716 - 2132 31,472 |- 2914 
Brisbane Trams ............... zs Te JT - ^ 
Bristol Trams & Carriage... 4,862 + 218 18 90,994 |- 218 
Buenos Ayres & Belgrano 4,903 | + 269 | 45 | 178,495 |+ 9,551 
Corporation 1,229 + 113 6 7,05 508 
Barton Corporation 251 - 22 83 9160 |. 446 
Bary Corporation ..........-- 1053!  .. 31 | 35.275 T 
Calcutta ‘Tramways Oo....... n46,984 | —n1,573 | 18 |6859,056 |+ m!5,015 
сатаа ет 119 | + 13 | 45 5540 |+ 141 
Ca Corpora. "eg n eee 16 43 3.777 ere = 
- 277 
Cant London Railway .. 3,975 | — 899 19 | 96308 |- 18,174 
Charing Huston & H'siead 3,010 u. 19 | 49,030 = 
ie mn в... 6868 + 37 | 444 32,659 |+ 1,319 
y London 3,345 | + 151 | 19 58,345 |p 8, 471 
City of Bi 2.862 Ы П 
Colchester m 193 1 5 Et 30 
Cork Electric Trams Co P А 
Croydon Corporation $ » T 
di sd & рі Trams 1 424 | - 3 43 | 20,098 |- 266 
н оп 9 182 — 19 32 7.870 — 1,081 
ere Railway 8 $9 | + 6| 19 2,747 |+ 237 
"ud TEE в 5,596 + 1,028 tle 133,380 + 30,142 
Dudley Stourbridge 7 — ‚998 - 16 
ers Corporation 6 1, 133 + 16 25 | 39,100 |+ 735 
t 90 32 29,782 112 
Rui Corporation... 8| 257 ͤ— 132 | 10551 + 638 
ds ран 6 317 35; 5 1,520 |+ 71 
imer. ioa L| 1.030 4+ 37 43 43,827 |+ 1,102 
боор Согро ! 9| 17,545 | + 1,022 | 23 | 410,903 |+ 11,0 
- 9 128 | + 9| 45 6,098 |- 30 
Gee Corporation... i 
Gnrerend —Northfleet...... 1 222 ; 3 Y 2 
От Northern & City Rly.. 9| 1 999 H Ee EM s 7 
е 9| 4800) 19 | 77,990 
1 O ag d gow 1 605 | + 43 29,575 |- 672 
l Tramways 1 "265 LIII aoe eee . 
e 4 3 13 13775 |- 631 
es ера Trams Co. 7 894 | ＋ 311 19 23,422 |+ 1,788 
Воб 08 э, $9,010 | -$1187| 4 | $35,471 " 
те Б . ' 
Hall н 105 + n 82 53,000 |t 2,560 
Ilford Di 503 | + 6 32 18.809 | 4,067 
х Det Connel т" id 9 113 + — 3| a2 | 1540 |- 621 
th Co unci] .. 7 134 ＋ 11 32 4,719 |+ 262 
. 9| 326 — 31 38 13,726 |- 1,037 
D о 10 78) {6 23200 |+ 11 
1 Co ove 43 5,290 
| єў, поша с 1 163; + 25 19 3,212 |+ 235 
Катод Corporation | 95 + 8 43 5.309 l|- 108 
CC Mis Mi - 1 25 4435 |- 104 
i rima Оо. Oo, 7| 1,301 4 4% 45 | 51078 |+ “4,107 
йш. 6 1.23 + 20 45 | 67,355 |+ 13,129 
а . 2 60 . | 43 j Ti j- 630 
icester Corporation 395 + 461 | 31 | £06,014 |+ 8,572 
Leith Corporation ^. 7 9| 20310, + 75! 19 | 41,952 |- 310 
Liverpool jue s T 9 103 + 2| 32 3,823 | + #1 
Literpoat Со 9| 1409 + 1% 45 | 30316 |+ 1,713 
*Lo Tporation 0 2 Р: ' ' 
ndon County Counei] : 11056 + 588 14 | 482,367 |+ 8,017 
United ., 2| 31,654 + 6,749 | 31 | 979,185 |+ 162,562 
lovestolt : 5.778 ＋ 631 | {45 | 295,014 |+ 13,668 
tone Corporation ""' 179 — 2 6 1,109 |- 17 
" Conon... 9| m8 .. | 32 | 47 d 
Mersey Railway |. 9 | 14.623, + 898 33 | 481,368 |+ 34,603 
Merthyr., e 9| 1,875 + 105 19 34,842 |+ 2.437 
en Dit air; 1 217 + 16 13 9,187 |+ 453 
М.а Elec, Trams 9| 6911 + 201 19 | 103,718 |- 437 
К dun dere. : E. t 1,519 43 | 203.875 |+ 5,818 
" 2 43 15,53 |- j 
Rer Tyne Cg 9 139 = 2 132 4.799 — 2 
eet Mn.) ., ү e + о: | 32 | 132,302 |+ 680 
рюп (; + 51132 2,630 : 
sd тит в 397 | = 9 132 14,258 t STU 
рази t p Poratio n. 0 vn T | аз 26,168 — 2,258 
Perth W J Corporation 9231 133 33 64,909 E 4,071 
eua #-А.) Elec, ‘Trams 6 137 | = 9| 25 4,298 |+ 75 
метрогоор. 8| L3sl|- 55] 45 | egs: |- 2,19 
mau District С Coun. 1 114 + 14 43 5,601 - 153 
Potteries een 9 1.670 | + 136 | 32 | i338 |- 1,555 
Beit Corporation 1.59 + 19 | 43 | 8172 |+ 2,235 
betham C ran e js + 5 9 
Both Corporation КЫ ove tee eee . 
Set Coronan M0) ge 82 | oram] je 3,202 
on .., us 43 10,075 — БИП 
del. e 4531 | + 208 32 151.952 l+ 4,266 
= on.. 52 * 3 43 2.611 64 
З гаш... 5,627 + 314 | 3 94,6 8.616 
ams . . 4 3 | 194,611 + 8, 
а) These 810, 647 | + $3,220 6 | $56; 6°8 H $213 


& Plus 2 days. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


3 
Inc. AGGREGATE. 
Line. Fer g or Dec 
a No. of Ine. or 
L 1 Amount. | Des. (a) 
* £ £ „ = 
Southampton Nov. 6 992 | + 90 | * Т 
Southend Corporation. „ 6 31|+ 14| 32 14,420 73 
South Metropolitan .........| Oct. 30 749 | + 382 43 | 85,294 + 9,011 
Southport Tr&mways...... | „ 30 224 — — 1| 43 | 13336 '- 653 
Bouth Staffs. Nov. ] 908 | + 132] 43 39,169 + 2,721 
Btalyb'dge,Hyde,&c.Jt.Bd | — .. zs н — T m ' 
Oct. 27 1,507 | - 51 | | 
Sunderland Corporation Nov. 3 1,255 | - 63/738 | 45,088 ;— 180 
„ 10 2,188] — 109 | 
Sunderland and oes „ 0 453 + 55 | 45 91,060 + 2,999 
Swansea Trams . Oct. 30 885 | + 74 43 40,360 + 3,984 
Swindon Corporation . .. Nov. 6 155 + 1 es 
Taunton ......... — Oct. 30 43 | + 3| 43 | 10,933 |- 120 
Tynemouth and District. „ 3x 151 | + 2 43 10,952 | = 179 
eside Trams Co Nov. 6 409 | + 34} 45 20,981 + 919 
Victoria, Elec. Supply Co. of Oct. 6 767 | + 10 5 4,824 + 187 
Wallasey District Council... Nov. 9 747 | + 16 | 33 27,933 + 741 
Walsall Oorporation ......... o,» 9 656 | + 34 | 45 | 93,399 + 100 
Warrington Corporation... „„ 7 377 + 14 | 33 12,219 + 463 
West Ham Co ара — ИЕТ 7 2.273 + 24е 32 75,323 |+ 1,456 
Weaton-super- . . ... Oct. 30 44 | - 4| 43 6,879 -= 383 
Wolverhampton Co. — ! Nov. 1 460 | + 8 | 43 20,015 T 1,091 
ae e бодри. E | 03. 6 829 + ls ! 16 13,824 ' iG 
+ Worcester ... Р s | 272 | + 23 43 12.549 - 175 
Wrexham ........................ ii 1 99 | + 1 43 4,613 -= el 
Yorkshire W. R. Trams » 10 1,168 | + 65 | 45 52,575 РА 
Yorkshire Woollen District. „, 1 915 + 24 43 40.887 “ 891 


(a) These comparisons are with the corresponding period last усаг. * Partly 
electrical. 


COLONIAL AND FOREIGN INVESTMENTS. 


m | LABI Price КАТЕ Х| DiVI- | BUSINESS 
E | DIVI- NAME. Wod., | YIELD- | DEND | WEEK TO 
wc DEND Nov. 13. Ер. Due. | Nov. 13. 
ELECTRIC RAILWAYS, ligh- Low 
TRAMWAYS, &c. £ s. d. est. | est 
5| .. Anglo-Argoutine 6% Сит. Ist Pref.) 53—8 5 0 0 Ap, Oct 6 5 
5 Do. 10% Non- cum. 2nd Pref....... 71—78 6 11 0|Ja,Jul| Tr 7 
St. 6% | Do. Permanent 6% Deb. Stock. . 123 —151 | 4 11 6 | Ju, Dec 1253 128 
St. 5% | Auckland Elec. Trams. 561 Deb. 
(red.) 108 —105 4 13 0 | Ja, Jul 10 
b, 2/0 | Brisbane ‘Electric Trams. | 
Ord. Q4. 8—3} 3 4 0| May. 3 
5 2/6 | Do. 6 per Cent. Gum. Pref. ...... Я 48—45 5 2 6 | Му, NT. 
St. 445 Do. 4} per Cent. Db. Prov. Сегіз. 96 —100 | 4 10 0 Ja, Jul. oe 
St. 7% | British Columbia El. Ry. Df, Ord. | 128 —133 | 417 6 | Mr, Bpt 13) 12) 
Bt. 6% | Do. Pref. Ord. Stock 12 115] 4 6 0| My, Nv| e| ~. 
St. 57 Do. 5% Cum. Perp. Pref. Stock.. 101 —106 4 15 0| Ja, Jul | o| + 
40 447 Do. 43 per Cent. 186 Mort. Debs. 98 —101 | 4 9 0 Ap. Осе! » » 
100| 437 | Do. Vancouver Power Debs. ...... 102 —104 4 6 6 da, Jul 
5| 3/0 Buenos Ayres & Belgrano Ord... 48-48 |8 4 6 Ap, Oct +) - 
5| 3/0 Do. 6 per Cent. A Cum. Pref @—5%4 |514 0 Ab, Oct 442 
Б 3/0 Do. ee ITI a 4 —54 5 14 0 April.. ae | vis 
St. 5% | Do. b per Cent. Debs, ...... 105 —115 | 4 7 0|Ja, Jul | + 
St. 5% Do. 6 per Cent. 2nd Debs. (red. ) 103 —105 4 15 3 Ja, Jul = a 
St. 6% | Buenos Ayres Elec. Trams. (1901) 
Ltd. .. 99—97 |5 8 0 Ja, Jul — 
10 Buenos Ayres Grand National 55 
per Cent, Pref. Debs, ............... 99 —103 6 7 0 | Ja, Jul oe 
1X8 Do. 6 per Cent. 1st Deb. Bonds.“ 98 —103 | 507 6 Ap. Oct ·- | > 
6 8/6 | Calcutta Tramways (1 to мид). 68—73 5 11 6[Mr, Spt. 
100% 26 Do. 6 per Cent. Cum. Pref. ... 5 — 411 0 Ja, Jul «+ | -** 
1| 44% | a 49% Ist Deb. Stock (red.) .. 10) —)00$ | 4 6 6|Ja, Jul z 
Bi.) .. e Electric Tram Shares ......... Е id «s .. - 
| 5% "^ ombo Tr. & Ltg. 5% lst Mt. Db. 93 —07 5 2 6 | Му, Nv . — 
l| 6% | Havana Elec. Ry. Con. Mt. 5% 
$1,000 50 year Coup. Віз. ........ 83-9) 5 11 0 Fb, Augg . 
12| 5% Kalgoorlie Klec. Trams. 5 per Cent, | 
* A" Deb. Stock . — . 89 —98 | 5 6 8|Js,Jul| „ | ~ 
{| 6% | Do. 6 per Cent. e B" Ditto ..... 74 —78 |714 0 | Ja, Jul | 75 T 
5| 1/0 | Lisbon Elec. Trams. Ord, ............ ic (4 9 O July . ve 
10| 0,7; Do. брег Cent. Cum. Pref. -$ 5 7 0 Ja, Jul] * oe 
8t.| 6% Do. 6 per Cent. Reg. Mort. Deb. 92-97 | 6 2 в | Ја, Jul .. 
St.| 6% | Madras Elec. Trams. 5% Deb. Stk. 96 —$9 5 1 о J, Jul ve 
St. 44% | Montreal St. Ry. Bterling “ рег | 
Cent. Debs. (1922)... 101 —103 4 7 6 | Fb, Aug 1023 | .. 
St. 6% | Perth E. Trams. Ist Mt. Db. Stock 100 — 104 4 16 0 !Ја, Jul . 
..| $z | Sao Paulo Tramway, Light & Power 
Co. $100 Stock . 05-1) 7 6 6 . |UT . 
e| 5% | Do. Б per Cent. ist Mt. 500 Db, 195—985 5 6 6 Ju, Dee 93 : 


| 
ELECTRICITY SUPPLY. | | 


5 8/0 Adelaide Elec. S'ply Co. 6% Cu. Рг. 41i-5 600 
10 4/83 Bombay E. B. & T. 67; Cm. Pf. ES pd. 74-8 | : 0 3 
6 6 


0 
St. 44% Do. 4] per Cent. Deb. ad (red.)) 94 —9J 13 
6 5/3 Calcutta Elec. Supply Ord. (1 te 
e RIGID). es VV. 6 -7 1 6 Al. Oct Gj = 
2/3 Po. (80,001 ter 10,00% . “i 63-63 i o s 


Elec. Ltg. & Trac. Co. of Aust, 6 
per Cent. Cum, Pref. 


28 8 8 291-91 23 Fh, Aus“. 
St. 6% po. b per Cent, Deb Steck.. 8 ees 


55:98 5 11 6 Ja, Jul| .. 


St. 57 Elec. Supply Co. of Victoria 5 per 
5А Cent, 1: Mort. Deb. St 2 94 - 96 | 5 4 0 Ja, Jul " 
. 6Y | Indian Elec. Sup. & Trac. Co. “Deb. 
Ж ^ St. Rd. Prov. Certs. „| 101—164 5 15 6 Ja, Jul 
c) Kalgoorlie Elec. Power. & ‘Lig. n" 
Poe per Cent, Cum, Pref. .... 2 1 8 9 0 Ap, Oct 
9 Madras Е. 5. Corp. 6 per "Cent. 
Bie be Constn. Deb. St. E ‘ 92 —95 Б 5 0 Ap, Oct 
1 0/6 River Plate Electricity "Co. Ord. ... scu 312 0 April.. 
1 122 Do. брег Cent. nou- -Cum. Pref.. 1-1 6 00 Мау... œ sj. 
Bt 6x Do. 5 per Cent. Deb. Stock. 95—98 6 2 0 Ja, Jul zm 
b 3/0 Rosario Elec. Co. 64 Pref. (1.20.00 0)  4j—5j 514 0 Ар, Ос .. T 
ч Р 5 
кын Sent. d. VVV 99 —1015 419 0 Ја, Jul 100} 100 


en made for accrued interest but not 


1а, llc ance has be 
Аа mei { Ex Dividend, 


culatin the 
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ELECTRICAL | COMPANIES’ SHARE LIST. 


Ы | TE 
;DIVI- Price. | RATE ае ра 
Ят DIED NAME. | Wed., YIEL Ж | Diy DIVIDEND | , | BUSINESS | pi | LAST — CODE 
| Nov. 13. T E. Бы TO | E ОТУТ. | N | Price КАТЕ У 7 [Posner 
1 ELECTRICITY SUPPLY. | kien 97 DEND ARE Ned. | EATE % | prvipemp | BUSINESS 
1 | Bournemouth & Poole Elec, Sup. От Г 2 s. d. А ШИГ, Nov. 13. Ер E. БЕК TO 
Me D perce бш р. Ord... 0—10) 4 48 3 | Mar, Sept, | ELECTRIC MANUFACTURING, а Е | Nov. 15 
8t. sr Do 47 "г, сат Second Pref. .. оС 103 | 6 15 8 Feb, Aug 2 Ж E 0,7] LR Electricity он yir | "TP E в.а | High-Low - 
е pes !j 9566656 — 5. z D a 
b 240, Boemie Kent) l. Lt, & Power Bhore 111020 4 7 6| Jan. Jule 10, . M02) Bate 5 Un A-R Og est. | est, 
St. 4]? t Do. Do, & Power Shares 44-14 5 7 0 | Apri July 1019 li 17} D cock & Wilcox Ord... — Rd 800 April; tor) frd es 
5 46 Frompton & Ке 1 e uH за ЕТТ 3—30 612 6| April, 9 
Š 36 , Do. 7per Eensington Elec. Sup. Ord.; 7-8 6 50 mold abd 2 Ин 5 3/0 ре oper Cent. & Helsby Cables Ord. 1—15 316 9 et 31 111 
6 ДЕ FFT 775 416 . | L| St 44i те Pref. .... ao { 3 0 July, Feb 
b 2/3 | 1 diese Cen ‘End & City)E "Sup. Co: jum ин 5 " 6 | June, Dec » a i^ «t Brive ithe VVV 101 --106, 6 Г 6 Тар, 347. - : 
Bt 4% Do. 4 per ent, Pref. | 5 11 0 Feb Aug | 44! .. .. | British Westingh st Mt. DD. 85—89 6 an, July .. a 
„ 4 рег Cent. Deb. fa 31 518 0 F ! . St. 4Y D ghouse 6 per Cent. Pref... | 1 0 | Mar, Sept га 
b 9/3 | No. chy U d e Stock (red.). 98 —99 4 eb, Aug | inn . o. 4 per Cent. Mort. Deb. Bt 8—1 ee Feb, E la aA ee 
b 2/0 Chelsea E] ndertaking 44% Cm. Prf | 31—7 | Н 1 0 Jon, Juy) j | 2 .. | Bruch Electrica] Епріпеегі ock ...... 55 - C 6 8 0 1 Aug 
st. 44% *-Do. 4i ectric Supply Ord. . 3 Á 16 0 | Jan, July | .Do. 6 per Cent. Pre пр... mass | an, July 60 |59 
rper Gout De Piok cai —4 Б =. St f. non-C - M 
X, $9. “cay of tendon не мөр On КЕННЕ e =| E h g фе eieaa ын i ка ЕИ НЕ 
А o. er Cent. € r 9) |6 6 0 , e- es b Call e Bock: ar, Se E ed 
St. 57 | Do. 5p um, Pref, ...... 10 Feb, Aug | 93! 0. !СаЙепдег'в Cable Con. Ord. ... 0...1.. 67 —70 |6 9 6 Jan, — е 
St. 43% у Cent. Deb. Stock red.). sei i= —114 6 4 6 Jan, Jul ui „ 6 2/6 Го. N er Cent. C sees 949-10 7 an, July  .. 
3 : Lae —104 4 0 у St. 407 р um. Pref. . 3 6 Jan, Jal ii 
6 47 C per Cent. 2nd Deb, Stock 9 | June, Dec a EN R o. er Cent. 51-53 4 Уеа 
HET V E E MEI ee, a g E | | 
4/0 um. P | ril, Oct| .. a о "DAN n —17 2 з 
10 60 „ Elec. Papp od. " ЕҢ 581 Abril „ JE Chains (Ship) TELAM (red. i. AE 4 3 0 May, Nov oll (5 
ві. 437 Po. 4 nt. Cum. Pref. . . Feb, Ang @ 6 Í, Do. 6 per Cent. Cum. Pref. . . I 1 719 0 Mark. . | 
St. ү, + Do. a2 Deb, Stock (all paid) (red.). | 0—10] 511 6 Mar, f iodi 3, / * Crompton & Co. (N a 11,4 farch ..| .. 
A econd red.)... 1:6 —1(9 е oe | ee | 100 \ o. (Nos. 1 to f (00311. 41 5 10 А i 
Б 20 „„ a arra Ta July ЛИЧ 20 Dick, Ker 4 Co. О. i pae rdi а Jan, July " ii 
| . 5 рег Cent o. Ur 43 -t 5.5 Y ee | oe 5e о. Ord. ..... T 0 | Jan, July i 
Bt. 4)Y o. 5 per Cent. Cum. Pref. 0 | April, Oct | 44 % Do. 6 per Cent. — 22-4 2 N 
ist Deb. St "тозо етевөзо вө» 94 —Е 4 13 0 ae St. 44% | D en Cum. Pref... l * 6 18 0 Sept Ыы 
5 40 185 zh ock (red).......... сб — 99 4 Mar, Sept 2 E РА о. 4j per Cent. Deb. St E 1 1 —14 416 0 8 те 35 
b 5/0 ' Кешеп ric Lighting Ord, . . ... үл 2 (411 0 Feb, Aug . 2/6 (Edison & Swan United о 101 —104 4 6 6 тер" eee Sea 
5 % gton & Knightsbridge Ord......... 6 7 6 April, Oet . 5 4/2 it Do. (45 paid „A“ bh.) (Es pd.) 4—1 Jan, July í 
st. 47 m b ымы; Ist Pref. ................ 617 : 1 0| Feb, Aug | .. | ИТ 555 4% | Do. 4 per Coat Mort. Deb. 8 : = E 0 0 | reb, Aug е 
St. 4% Kensingtn. AA ee (red. she 95 —98 4 2 0 мшу E | т | Бае CER na ре T : 27 —90 415 0 | June Dee | e | ai 
1 bg ott os ee | 3/0 son у ү i 
9 24$ 155 Domne Station) 4Y Deb. ЕГ f8 102 8 | 2 s ро, ore е e ——— dl 1 улов буо» 
в 4% | De п pee Cent Tia. Ord. „| Ho 7 ie ipod шы к six | Do. 4j per cent. let Mort. Deb. (гей) 20 fi 6 Ne L| 
4 4% Do. 5er Co A 31 аг, Sepft .. 9 M 110 ‘onstruct —81 5 11 t or | oe 
H 24 Me ODE iiu ECHO BUE. oe . W- n | í б ^ 1275 vent 44 34 : gt. 770 Do И per YU. Сиш, Bre А I ae ee d Jan, 79 "à AT 
A о. 4 НЕСЕ r D y an МР Un 76 er ent. е Paveerecvcaces -— ia J | Д e 
ny m i} per Cent Deb Stock s i ИСЕЧЕ. Serene XU ы ыша rar үөр: e 
. „ Do ck Ist ort. 14—107 4 uly | 45, .. E | per Cent. Ist A Deb = 517 9 ' Jun | Dec A ML 
100. 43% Midland паре Сеш: Mrt. Deb. Stock ‚ 4 0 | June, Dec ‚а k. £/0 | Henley Ia а.......... 83 —97 e, | oo | oe 
са lec. Corp. ft (red.) f8 = 91 317 0 oe 2S0 5, 2 |W egraph Works Ord... | ] 4 7 O Mar, Sept 
10 57 = Newcast! rp.for P. D. lat Mort. Db. 94-' Jen, July |... of) 23 Го. | per Cent. Pref. — 104-14 6 10 6 F р = 
100 43%. Do. асри, Elec. Lighting Oid... ó -ffà*Y, 411 0 June Dec | c ee Et. 44x lo. ep efs „г РОТИ b—b) 4 eb Aung 
LA —fà 410 une, 12 Jac po 1 і per Cent, 1st Mort. Deb. 8 2 0 Feb, Au 
b 8% | Newcastle Е Cent. Deb. .... . К 081 | 0 | Feb, Aug | o India Ru ber, Gutta Perch tock 106 —107 4 8 NM кзы? 
Б 57 е, e Elec. Supply Ord. pu ; -1'0 $1021 | Jan, July .. e 1c 47 Do. 4 per Cent. D hs 8, Зе, нр 144—154 6 9 | Feb Sept 107 is 
100 47 per Cent, non Cum. Pref. . | 165 5 18 6 Feb, Au .. MA 1 1/93 Richardson ebs. (red.). e. 06 —9 0 eb, Aug Ve " 
j gare | e Ac C MS g e Me gef H” 
44%! Do. 4j ec. np: d ni an, July Bk 1 er Cent. Perp. De ә 42-4 6 8 0 M „ 
10 % | Nottin er Cent. Deb. * | "s Mar, Au S 5° ee il а Pid rp. Deb. Stock. 0 91 — 7 ay Nor 
| EI SECUN | 7—9 411 „Aug ч uits Ord. ......... 412 6 Jan, July | 
5 9/6 | Oxf g Hi ectric Ord.. — b = | 0 | Jan, Jul E Lc. 6 per Cent. NT 1l , 5 РА T 
„ Ec cu с 04-14 819 O | March - d d E % ijo ‘Yeleeraph „Сем. Сиш. f intens В Е Е 
6 50 Bl James & ball Mall’ Stock £5 -97 4 o March ;.| ..| ; || А o. 4 per Cent Deb. Bonds (1900) .. 27 20 | 518 6 Mar, July | - 
5 8/6 р all Elec. Ord... > (4 9 6 Jon, Jul 1 3/0 | Vickers, Son 8 (1909) .. {94—102 шу pom 
Leni m ms Ыш Cent. P 118 6 Yis] e | ‚ Sons & Maxim, Ltd., Ord. j 817 6 | Јар, Jul 
St. 34% er Cent. IM posce 6 -7 5 5 0 Feb, Aug d I St 0/6 Го. 6 rer Cent. non- Cum. P fi — 112-9344 7 7 0 | ? y 9; б, 
80 475 cba e ЖЕ 85 | t6 —11 3 Ка о тев, Au | as sol St. is is yoke Cent. non-Cum. Preferred | jp 411 6 55 | Pra 13} 
‚боо o. - u 5s i - $ per —]U9 | el dyr 
0/6 gouih 1 ошоп Blestric Bock Gr. site n 5 6˙ 0 pm i id ч NP 10 x 3 vl Core ead Make Del Go) 1044—1000 $ 16 8 | June, Dec 10 lod 
108» Do 7 per Gent. Com. k & Power Ori, VV Willans'& Robison e „ 
ILE e Бр e Че фит бшм AOA o | Jam July | 
b 2/6 Urban йене Sa Red.... g9 —108 4 E ле ‘Aug MR DUM 4A | Do. 4 per Cent. Ist Mort. mc ub or 8 0 o | Apr, Oct Mans 
"a 26 | Do. Брег Cent. pad Ord. i 12-2} 11 15 0 | April Ос | .. | .. | . ..... 75 —80 5 0 | Мау, Nor 5 
-44% Do. 43 per Cent. it Mert Dek moves’ MSE e кдр Get оа Гуй, С TELEGRAPHS. | i i 
Е 507 Westminster Elec, Sup. (on Debes M Z0 11d e , „ | 
| | Do, 4% рег Cent. Cum. Pref. сее 4 M o. B Oy Mar, Sept TEES pr 15 105 Poss 5 per Cent. D Debs. - (тей) „ = Јаве, Рес 
(ЧИТИ RAILWAYS, TRAMWAY: zm det 4 му e DNase P pecan шшш Bse | BAT o | June, Dec! fi - 
Bt. 4% | Baker Bt, зас | ре Шо: Deferred 2... . ae 1 6 мудам td i 
е е б а "T . 
i 4% » Beth Bie. а Waterloo aY Perp. 06.60. £8 -c3 "TE | St 4 75 Commercial d renum 1—14 ИЕ 
0/6, 6 C eee eer . 4 4 h- | an, Jul | i a SuLmarine О . — 8 411 In у je 194. 
st. 47 Do. per Cent. Cum. Pref... $i | 11 6 8 3 Apri 12212 „ 10 10% Do. Pref r a 6 0 In, Ap, Jy, O 874 | t4 
Bt. : P. Ohm A MM ре. Stock 13 15 7 0 Jan 0 e eee, m| 6—7, T o3 0jFebAug (i 
v & Mid (red.) 9] —9; | Jan, J * rect Spanish —— 151-1 
10 9 "i |! Rristol ыдын Trams 4} Ist Db. Bu a oe | 414 9 April DA "d b b 417 Do. 10 per Cent, Cui йазган 91—16 8 13 6 Feb, Aug 
во 48 | Do, Cum. Pref. fully peich. si H 144 6.3 03 у July | età | 48 20 40 40 De есш 5 Fre „8-1, 514 0 | Ари, Oct Өй 
. Do pai ) EF А 0 Feb, A 0 4 Direct Unit d S v Oetóaves ** 100-1039 | ee oe 
10 o. lm ег Cent. Debs. 00ain. — 9—9} 46 6 ug os .. {100 44% Direct ed Statee Cable .. n 190. 7 3 шу s 
20 г i | рїш сено їй di үк | 2 2H 818 5 Feb, Aug | .. E 95/0 | Eier Ordinary Cable 442 Ек. Db. ird.) 100 —102 v? : 0 др) 3 i 
" Ро, um. Pre en 1 | v. a *: 2 St. 17/ Шо. 23 рег Cent. Pref. Stock ... "— — | e se 
Bt. siz t Do. theron Perpetual ређе... 447, 12 00 une, Dec H Y | St. 4% Tw. er Cent. Mort. Stock . pen 55 2770 5 181 
Sd 47 | e Londyn Ordinary Stock. — 14 —72 i " 3 j April, Oct 9:4 B | 81 d | rend 'Xtension . „ S. k. (red. ty —10z | 8 18 0 | Me NU ж toj 
л ` с "f. , 
„„ Poche E. Blk. m $ -57 550 FN 29 ba M don 42 Eastern K B. Afr Deb. Stock . Кыыл | 519 0 eb de uj 
ico x Do. 4 per cent, Debs VAR BRE EET E — 40 E 414 0 | Feb, ari 960 | {44 | 26 4% t Do. 4% : 8. African 4% Mort. Deb.]W9 93—100 ' 155 S reb. АЦЕ єз! = 
t. it Charing X.Zusto Ann td P. 101 1 413 0 Feb * 411 * t 10 50 Ә.М. (ct Copenba ub. Debs. (red.) . t8)- 100. 4 0 0 May NA 983 | 98 
5 96 Wity of Birmingha pP DUSR Pici ke Jan, sur d uis Halifax & Beim dade inate Bo ed 29 —32 | ао 
100 Ly 4 | Do. 4 per Се, ET Trams. 55 Сш. Pref | 4 — 73 5 2 0 Jun, , July 014 101 } 25 12,6 Indo- European... а45Х lst Mt. Db sired), 99 —101 6 5 0 Т "m 
St. 232 City & South n 5 Mort. Debs......... Е: 5 2 6 April Oc КЕ» - 1106 a0 ' Mackay Compani Ce 3 5 7 E May NS iei 
вове bX | Do. Брег Сеш. оп Biy. Соп! Ord... 44 о 2 1 0 April! Get | edo 100 8 Lo. D CIEL яры ommon .... UR is 6j PAAR, ке 5 
81. By . Bo. (1890)... erp. Pref. (1800) . 116 —11 4 4 0 Feb, Aug „ % SETIEN. Meiccni в Wireless Teleg. d „„ 613 0 JaA pd WEM 
57 E E F =, | Feb | А acific & E Е 13 | ' E oe 
Bt. iZ + Do. 4 MULA. Per: 8 E ne оа un) | jo 4/0 | West 5 оцат гей.) 5 Агы s d 
0 6/0 , Dubli erpetual Debs. | —116 4 6 0 Feb, g 134 | „2 13 M ` 'elegraph Shares .. 4 0 о June, Dec, . = 
10 % To. g nited Trams, (1896) Ltd, Ord... 100-1085 317 6 1 AUR T a 140 47 De Сошо America "| 8 —103 3 10 0 Inne, Dee 
3 — Ё „ Шо. 4 fer Cent. Debe. шушо. — | €* oo 
100% gierten ш e ow Js dedan bebe , i-e d o 0 % ра 
gi! 4% 0. Northern. Piccadit X Pre orbi) Сил! F i ено о рт 0 0| Siny, Nor Й 
« 4% Do. $perC y & Brompton Ord. 6 — m Feb, A E + ]6 .. Do. брег C е rel, . —— 74174 | Pu UE bad — 
ft, 4j Начи "n & а eah Stock Purus 76 7 | Б 24 0 Feb, UE "P ae | 140 5% ] * Do. b per C 2nd F eua 71—84 | 1 и 0 um Nov | Ы oo 
16 o% f Hn exin Trama ес 5 dt 97 2% 50 0 don, "jus торо: qs. 0 Western! poene Debs. l DY m 418 0 Jen July = 
st. абу : Do. E per Cen rst „ —.— 1 212 7 11 0 Apu, Oct | SM te | 4% о. 4 Jer Cent. Deb. Stock (red.). . 5 8 6 Мв, 13 119 
6 зт. 0; q d4 Per Cent. Deba, ber Trat 24-13 15 9 0 Mar, d Жыш MN TELEPKONES ке ыыы go ont 
EU у | Do. 4 per Cent. Deb. oe ee i ‚413 9 Jan, July | A p | 47 Am ° | | | 
10 . dh о каше Prior Lien Db. Б. 92 -" 5 12 6 Tae Ў epi. » 1,00 4 per Cent, Bo d CUM : 
10 67% Pigs end Вайк 4 —97 an, July | . . St. 5% Angl t [UB stie ive es —91 | 
PECES ee ee Lm TIE E 
16 50 , london ‘ait ent Deb. . ia " -8 6 5 Feb. AUK s ei Г A 0/9: Monte Video Telephone Ord. i. sums 61—74 6 10 6 Aur e 
St. 4x Do. 4 per Cent 181 5% Cum. Pref.. -b57 412 00 Jan, J ie | iR ws ч 92 t Do. 5 рег Cent. Pref. . : зө 1% b 13 i N мк АЙ 
э eie e e » Brock юса 418 6 Zan. Ju. 1 DER. Der micas Btock . 1004 b0 o| May Nov s: husi 
. ез о 3 per Cent. Р Pes оооло 8 9 | 0 Jan, J ee ee , ^ А е Stock... ——— зе та» 6 Zion E 11 6 Fel "A , t Фе 
1; M erp. Pref. . —4 uly | =i nj 10 % Lo а ua vb, Aug 1678 105} 
Т Марына , c etu lg M ESU T наос ЕНН г 
St. 447 o. 4jrer peat aie ref. х ўв T. | imi E WI 5 2/6 Do. 5 per Cent. non-Cu UR 10 —12 5 b 0 MU AS Mis e 
d.. | New Cen. Ike "a Deb. Stock . . 10-18 570 Feb, A el ү, + St. A Po. рез Stock 34 Се, rd Pref. . 54-63 415 ae ri 
1 4% Potteries El et. 6 per Cent. Cum. DES 98 —95 418 9 nes Aug | : St. 4 Lo. 4 pe Cent. ibs vent. бу - 90 18 0 Feb, Aug б, 53 
VVV 1-1 B 0 Jam, Ју эң e] IE torenta! .. Stock (red.) . 100 — 102 засор ер 
St. 42. Do. 4 Яз ем Cum. Prei... ve-ys 7 2 0 4 ig luu БОКУ А, Do. 6 per Cent. Cum. Ё . Ii 11 51 0 Jan, July 101 | + 
T uu n Met. Ehe. n Stock . 2 95 m 618 0| Feb, фа „ 85 43 wae 4 per Cent, Red. ia Stock . . Ims | 4 16 0 2 „ 
42 . 4 в. GZ Cm. Pre! x 411 ede . 44% Telephone C t 9u — 1 | god 
0 t | Sunderland but Elce Trn ba K oT 5T о м , K 3 UM United Riv er Pu. ins Stc red. j 16 —101 49 0 | je Jais пл 
п 18.57) — 81 $4 MM 1 ТК ee „| + 
. орно (Wit) Riet En Sein ЕЕ ШЕННЕ ШИ е уута быгы пш ОҢ ЇЙ ү 
ee 8 ` C. Aram = 42 i u 8 1 une ' өө rr) 
КРИ Yn CH ET INL CAPACI 4 % а 1 IMVESTMENT, аг. | 
` * е ме — = arch ,. ec 
колеш tke acts в eed ВБ ке | .. | .. 10 20 Globe 1 6x Сш: Fret 84—-4 . | 
" 5 FT 0 Ја hp 22 | J 10 a VVV „ 1 
е ore: 6 8 a, U 0 ЫП 
д Submarine Cables Trust (Gert). 12 —124 ! 4 16 з ра 45.7.0 12 
)... Dm . 124 „Ap, J. j 13] 
—127 | 4 14 8 April, Oct 1% 
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have more than once expressed the opinion that commer- 
cial wireless telegraphy across the Atlantic had not yet been 
accomplished. There is an enormous difference between the 
transmission of an occasional message and the rapid and 
exact transmission required in commercial business. We 
were, therefore, of the opinion that the opening of a com- 
mercial service at something like half the rate charged by 
the cable companies was impossible at the present time, 
and that no work of a kind to justify such a service had 
been accomplished. But we had no direct evidence {о 
give in support of our views, for the simple reason that 
the technical Press have been given no opportunity of 
gaining information on the subject. 


— — 


IN our present issue, however, we publish a communica- 
tion from Prof. R. A. FESSENDEN which fully confirms our 
views. The detailed account which he gives of the signal- 
ling between Clifden and Glace Bay at once shows how 
exceedingly extravagant are the claims that have been 
made. In giving publicity to this communication we wish 
to define our position by saying that our complaint is not 
agaiust Mr. MARCONI, but against the Marconi Company. 
We welcome every scientific and legitimate advance made 
by Mr. Marconi, aud we hope that his past achievements 
will be crowned by a successful solution of the difficulties 
with which he is now contending ; but, on the other hand, 
we feel that much harm has been done, alike to submarine 
cable companies and to wireless telegraphy itself, by the 
extravagant claims which have been made broadcast 
in the Press, and which the public are. unable to 
appraise at their true value. Claims of this kind, which 
cannot be substantiated within a reasonable time, can only 
do the most serious injury. The public live in daily ex- 
pectation of a commercial service, in place of which they 
receive promises that are not fulfilled, until finally they 
will come to the conclusion that wireless telegraphy is а 
Not only will the Marconi Company suffer by the 
public coming to such a conclusion, but also all other 
workers їп the field of wireless telegraphy. Those con- 
nected with the electrical industry know the enormous 
harm that was caused by statements of this kind in the 
early days of electric lighting. and it took many years for the 
industry to recover from the check which it then received. 
It is our desire that wireless telegraphy shall not suffer in 
a similar way that makes us welcome the communication 
fram Prof. FESSENDEN, though in other ways we regret 

that such a communication should be necessary. 


farce. 


— аа e 


— — 


194 THE ELECTRICIAN, NOVEMBER 22, 1907. 


The Institution of Electrical Engineers. 

THE Council of the Institution are to be congratulated 
on the step which they have just taken, and which was 
announced by Dr. GLAZEBROOK at the last meeting, to 
further “link up” the Local Sections with the central body. 
In the past, Papers read at Local Sections, although equally 
as good as those read in London and sometimes better, ap- 
peared to take an inferior place, owing to the fact. that they 
were read at a Local Section. They did not actually do so, 
no doubt, but there might be that general sort of impres- 
sion. In future, however, there will be no reason for 
such an impression to exist, for all Papers submitted to 
Local Sections are to be sent to the Institution in Lon- 
don, where they will be dealt with by a general Papers 
and Editing Committee,” on which the Local Sections will 
be represented. This Committee will draw up a pro- 
gramme for the Institution from such Papers as аге 
received, and Papers that have hitherto been read at Local 
Sections will in future stand a very good chance of being 
read in London. This does not mean that the Local 
Section from which such a Paper comes will be debarred 
from hearing it, because the Paper may, if desired, be read 
simultaneously (that is, during the same week) in London 
and at the Local Section. In this way important Papers 
will receive the attention which they deserve, and we may 
expect a really adequate discussion to result. 

Electrical Power for Textile Factories. 

THE Paper read recently by Mr. W. B. WooDHOUSE before 
the Bradford Engineering Society, an abstract of which ap- 
pears elsewhere, summarises briefly, but clearly, the various 
advantages of electrical driving in textile mills. The 
author rightly emphasises the fact that the full advan- 
tages of electric driving can only be attained by a carefully 
designed installation. The mill owner is apt not to appre- 
ciate that the mere substitution of a motor for the original 
prime mover is insufficient, and that it is necessary to go in 
for group driving, or even for the individual drive, for the 
best results. He is apt to overlook the fact that 50 per 
cent. of the power is being wasted in friction, and he is 
likely to obtain a wrong impression of the cost of electric 
driving from estimates based on the indicated horse-power 
of the existing steam engine. The advantages of taking 
current from a public supply are very well summarised by 
Mr. WoopHoUsE, who places cheap power last on the list, 
although this is the question mostly considered by the 
manufacturers; but Mr. WooDHOoUsE rightly shows that 
this point may easily be outweighed by other considera- 
tions, so that the manufacturers can profitably pay a higher 
price per unit for a public supply than the cost of genera- 
tion by a private installation. 

London Electric Supply. 

NOTICES have been issued of intention to promote two 
Bills dealing with electricity supply in London during 
the forthcoming Parliamentary Session. One of these is 
promoted by the existing supply companies in London, 
but it differs essentially from that put forward by the 
same promoters last Session. Provision is now made 
for a joint Committee, to which not only representatives 
from the London County Council, but also from the 

other local authorities in London, may be admitted. A 


standing arbitrator is to be appointed who will settle 
differences between this Committee and the bodies re- 
presented thereon. The area over which supply will 
be given by this Committee will consist of the Adminis- 
trative County of London, as well as of considerable 
districts in Essex, Kent, Surrey and Middlesex, in- 
cluding West Ham, Walthamsiow, Bromley and Becken- 
ham, Croydon, Richmond and Wimbledon. The Com- 
mittee's undertaking is to be exempted from the purchase 
provisions of the Electric Lighting Acts, and clauses are 
to be inserted in the Bill permitting the sale of their 
undertakings by the electricity supply companies and 
those local authorities supplying electricity within the 
County of London. The Bill will contain provisions as 
to the transfer of the existing stations to the control 
of the Committee, and power is to be given to any exist- 
ing company or local authority to supply energy outside 
as well as within their area of supply. It will be seen 
that the scheme is ambitious, and it appears almost as 
if the lion and the lamb are about to lie down together, 
and that the somewhat absurd antagonism between com- 
panies and municipalities is to come to an end. If a com- 
bined scheme of electricity supply results, something re- 
markable will indeed have been achieved, but we fear it 
will come as a shock to the present Government. 
— 

Improvements in Metallic Filament Lamps. 

ALTHOUGH we must regard the Tantalum and Osram 
lamps as successful types of the metallic filament lamp 
for circuits of 100 to 130 volts pressure, electrical engi- 
neers are still awaiting the advent of such a lamp suitable 
for higher pressures, so that the system of running lamps 
in series may be avoided. No doubt progress is being 
made in this direction, though not with that rapidity which 
was evident a year or two ago. As will be seen from a 
short article by Mr. L. H. WALTER, which we publish else- 
where, a patent has been granted to the British Thomson- 
Houston Co. for a method of increasing the resistance of 
the Tantalum filament by treatment with nitrogen. By 
this means the filament is presumably converted from а 
pure metal into a nitride, more or less,so that very consider- 
able changes would be expected in all its physical properties, 
and not merely in conductivity alone. That this is so ina 
marked degree has been found by Mr. WALTER; so much so, 
that he is inclined to the opinion that the filament 15 ren- 
dered too brittle hy the process to he suitable for use in 
a lamp. Possibly the British Thomson-Houston Со. are 
able to control the effect sufticiently to avoid excessive 
brittleness, in which case we may look forward to a high- 
voltage lamp suitable for standard pressures. A modifica- 
tion, which may also he of some importance, has been 
suggested hy Messrs. Siemens & Halske, who propose to 
employ a metal filament in series with a carbon filament 
in the same bulb. By so doing the full advantage of the 
metallic filament, as regards efficiency, would not be 
obtained, but an efficiency of, say, 2 watts per candle 
might be expected. As pointed out by Mr. WALTER there 
would be the further advantage that the high resistance of 
a carbon filament when cold would counteract the low 
resistance of the metallic filament, and thus current- 
rushes, which may have some effect in shortening the life 
of a metallic filament, would be avoided. 
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Society.—It is announced that the third annual 
erhibition of electrical, optical and other physical apparatus 
vil be held at the Royal College of Science, South Kensington, 
on Friday evening, December 13th, from 7 p.m. to 10 p.m. 


Street Lighting in the City of London.—The Oliver Arc 
lamp Co. have called our attention to the fact that our article 
describing the experimental lighting in Cannon-street gives the 
impression that the Gilbert lamp is the only one being used in 
the City experiments. They point out that Oriflamme ” 
lamps are being used by both the Charing Cross, West End 
& City Company and the City of London Company for this 
purpose. 

Institution of Mechanical Engineers.—At a meeting of this 
Institution held on Friday November 15, a Paper was read by Mr. 
E J. Way dealing with the“ Labour-saving Appliances at the 
Mines of the New Kleinfontein Co., Transvaal.” During the 
late Boor War the plant of this company was destroyed by a 
Commando, and when it was rebuilt the replacement of coloured 
labour by the most up-to-date labour-saving appliances was 
determined on. The author describes very fully the different 
types of conveying plant, all of which are electrically driven, 
and gives comparative tables showing the actual saving in 
labour realised by their use. The Paper only gives meagre 
details of the electrical work. 


Wireless Telegraph Notes.—In a report recently issued it is 
stated that the wireless telegraph service between Trinidad 
and Tobago, opened to the public " at the beginning of 1906, 
continues to work satisfactorily. The report proceeds: The 
total cost of the installation, which is duplicated, was £1,865, 
and the total estimated cost of the working during 1907-8 was 
2943, of which salaries. of operators, messengers and clerks 
ieorb £681, and maintenance, repairs, oil, spares, &c., £262. 
The substance of the public news messages is transmitted daily 
to Tobago, and increasing use is being made of the system for 
private and official telegrams. The total number of telegrams 
d to and fro between Trinidad and Tobago during 
uL the first year of working, was 407, besides daily news 
ж дшн Communications with ships of war lying in 
F ur at Barbadoes and Grenada were also held, and several 

egrams were exchanged with other vessels within a radius 
of 250 miles from Trinidad.” 
oe Agency announces that the Marconi wireless 

ion at Siasconset, U. S.A., has been destroyed by fire. 


The Hydrogen Spark-gap in Wireless Telegraphy.—In an 
RE the Physikalische. Zeitschrift, No. 19, Oct. 1, 1907, 
ы Schmidt gives details of his measurements of the re- 
ети ати obtained at a receiving station when the sparks 
Previo i ing station are produced in air and in hydrogen. 
h M published laboratory experiments by the same 
ерак ao decidedly that whereas with sparks in air it 
i Ris e icult to produce in successive attempts oscillations 
erperimen i under what were apparently identical 
5 „ yet, with the sparks in hydrogen, the 

| ipu made on different occasions were very concor- 
pared „ of these benefits the author has com- 
1 r conditions approaching those of actual telegraphy 
5 es curves of his apparatus, when air and hydrogen 

в ЖА 13 were employed. Resonance curves are given for 
the dam i circuits, and show, contrary to expectation, that 
of жер. both closed and open circuits with spark-gaps 
vide а : 10 mm. is much greater in hydrogen than in 
de dol p eric pressure. The logarithmic decrements in 
in the open и were 0:5 for hydrogen and 0:3 for air, and 
cuit о “h lating circuit 0-9 and 0:3. The radiating cir- 
tically and i of 10 wires 20 metres in length, held ver- 
$ metres from ug: apart, plus & similar horizontal harp 
tion 350 met e ground. Measurements at a receiving sta- 

res distant, show, in addition, that hydrogen yields 


ects conside : : 

higher une feebler than does air, as well as appreciably 

Garachico Verr Date of Interruption. 
Grand Са neriffe— Santa Cruz dela Pa ma July 12, 1906 
Brest RT Lanzarote ...... Sep. 18, 1906 
Fae—-Bushirg "nmt mem July 22, 1907 


CC Oct. 31, 1907 


Royal Society.— Among the Papers read before the Royal 


Society at their meeting yesterday was one by Messrs. F. E. 
Smith, T. Mather, F.R.S., and Dr. T. M. Lowry “Оп the 
Silver Voltameter "; by Mr. F. E. Smith * On the Normal 
Weston Cadmium Cell”; by Dr. F. D. Chattaway, F. R. S., 
“On a Method of Depositing Copper upon Glass from 
Aqueous Solutions in a Thin Brilliantly Reflecting Film, and 
thus Producing a Copper Mirror” ; and by Dr. C. V. Drysdale 
г. ‘Luminous Efficiency and the Mechanical Equivalent of 
ight.” 


Institution of Electrical Engineers.—On the recommenda- 


tion of the Papers and Editing Committee, the Council has 
accepted for publication all the Papers given below. The 
programme for the London meetings will be as follows: 
1907.—November 28th, Dr. R. Pohl (from Leeds Local 
Section), Design of Turbo-Generators »; December 5th, Mr. 
J. Pigg (from Newcastle Local Section), Automatic Cab 
Signalling on Locomotives »; December 19th, Mr. Н. Hen- 
derson (from Newcastle Local Section), “ Electric Power in 
Railway Goods Warehouses.” 1908.—January 9th, Mr. 
J. F. C. Snell, “ Cost of Electrical Power for Industrial Pur- 
poses”; January 23rd, Dr. R. Goldschmidt, Standard Per- 
formances and Limits of Electrical Machines.” The Local 
Section Papers so far accepted are as follows: Birmingham— 
Mr. V. A. Fynn, “Torque Conditions in Alternating-current 
Motors” ; Mr. Т. Н. Barlow, “ The Heat Conductivity of Iron 
Stampings.” Leeds—Mr. W. H. F. Murdoch, Magnetic 
Testing of Iron.“ Newcastle Messers. T. W. Wall and S. P. 
Smith, * Experimental Determination of Losses in Pole Shoes." 


Franco-British Exhibition, 1908. — Considerable progress 


has been made with the constructional work of this exhibition, 
which is to open at Shepherd's Bush in May next. Several 
of the buildings have already been erected,although the majority 
are as yet in skeleton form. Yesterday afternoon the repre- 
sentatives of the British and French Press were invited by the 
Duke of Argyll and the Executive committee to inspect the 
buildings in the Exhibition grounds, which cover about 140 
acres. Altogether nearly 400 guests were present at the 
luncheon which followed. After the loyal toasts of His 


Majesty the King and the President of the French Republic 
had been honoured, Mr. T. P. O'Connor, M. P., pro- 
posed the toast of “Success to the Franco-British Exhibi- 
tion,” remarking that although the Governments of the 
two countries were debarred by precedent from offering finan- 
cial assistance to the Exhibition, yet other public bodies had 
taken the matter up; thus the municipality of Paris had 
voted £12,000 towards the expenses. He said that the 
Exhibition would be the largest and most important which 
had ever been held in London. Among the many hundreds 
of applicants for space we notice the names, in the engineering 
section, of Messrs. W. Н. Allen, Son & Co., Mather & Platt, 
С. A. Parsons & Co., Vickers, Sons & Maxim and the 


Westinghouse Company. 


Traction in the Simplon Tunnel.— We understand from 
Messrs. Brown, Boveri & Co. (Ltd.) that the statement Im 
L’Eclairaye Electrique, to which we referred in our issue of the 
Ist inst. (р. 104), to the effect that steam locomotives are to be 
used temporarily for the service through the Simplon Tunnel, 
is incorrect. There is no question of insufficient power on 


motive is 9°5 sq. metres, 
of the tunnel. To overcome the 


only to overcome t 
to allow of an increase in the weig 
some 50 per cent. above that stipulated by the 
Railways. The hot, moist air 1n the tunnel eae 
a damaging effect on the insulation of the motors, DU | Е 
remedied some 17 months ago, and since that i . 
trouble has been encountered in this respect. е 

are still being drawn by electric. 
the exception of the two night trains, 
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tives are employed, the object of this being to bring the latter 
out of the locomotive shed at Brigue to Iselle, in order to 
handle the trains between the latter place and Domodossola, 
the train service on this section of the line being also under 
the control of the Federal Railways. There appears to bea 
general consensus of opinion that tho employment of electric 
driving was the right thing, and there is no intention what- 


ever of substituting steam locomotives, the fumes of which, in 


spite.of smoke-consuming devices, would be a great incon- 
venience to both passengera and employés alike. 


Birmingham Local Section of the Institution of Electrical 
Engineers.—The opening meeting of this section was held on 
Wednesday last at the University, Edgbaston, when Prof. G. 
Kapp, the newly elected chairman, delivered his opening 
address. After thanking the members present for the honour 
they had conferred upon him, he said that in a manufacturing 
district, such as Birmingham, the election as chairman of 
one who had only an indirect connection with the industry, 
showed that the part science played was appreciated, and that 
an interest was taken in technical education. He, therefore, 
proposed to deal with this question, not in its general aspect, 
but with special reference to the Birmingham district. While 
fully conscious of the help which the manufacturers had 
already given in equipping the laboratories of the Univer- 
sity, he wished to enlist their aid still further. He 
wished them to allow students to work in their shops 
during vacation time. There was, of course, nothing 
new in this suggestion; it was the well-known “ sand- 
wich system," whose most formidable obstacle was the 
„premium pupil system." Under the present manufacturing 
conditions it was impossible that (ће “ premium ” system could 
be a success, and а remedy was the introduction of workshop 
courses into the University curriculum. The author con- 
sidered that workshop courses were not sufficient to supply the 
practical side of technical education, and to obtain an appre- 
ciation of the value of organisation it was necessary for the 
student to spend a certain time in actual engineering works. 
He, therefore, suggested that the leading electrical manufac- 
turers of the district should give students the necessary facili- 
ties in their works during the summer vacation. He thought 
that each student should attend the same works each vacation, 
with, perhaps, a finishing term of six months after the fourth 
year. This system was also advantageous to the University 
itself, for in a measure it counteracted the natural tendency to 
lay more stress on the scientific as distinguished from the 
purely practical side of the work. 


Internationa! Electrotechnical Commission.—The prelimi- 
nary meeting of the above Commission was held in London 
in June, 1906, at which delegates from some 14 countries 
were present. The Right Hon. Lord Kelvin, P.C., O.M., was 
elected the tirst President, and Col. R. E. Crompton, C.B., 
honorary secretary of the Commission. A set of proposed 
rules, relating to the general organisation of the Commission, 
was drawn up and adopted subject to ratification by the 
authorities who had appointed the delegates. These rules 
have been practically accepted by all countries, and there is, 
therefore, little doubt of their being finally adopted at the 
first meeting of the Council, which, we understand, is likely to 
be held next summer. Broadly speaking, the rules are based 
upon all countries being on an equal footing, with equal 
taxation and equal voting power; they also provide for 
the manner in which the recommendations are to be arrived 
at, and place the affairs of the (Commission and tho 
method of carrying out its objects in the hands of a 
representativo Council, consisting of the President of the 
Commission, the presidents of the local committees, who are 
vice-presidents of the Commission ex-officio, one delegate from 
each of the local committees and the honorary secretary. The 
general objects of the Commission are set forth in the follow- 
ing resolution, adopted by the Chamber of Government Dele- 
1905 at the Electrical Congress held at St. Louis in September, 


That steps should be taken to secure the co-operation of the tech- 
nical societies of the world by the appointment of a representative 
commission to consider the question of the standardisation of the 
nomenclature and ratings of electrical apparatus and machinery. 


We understand that up to the present time local committees 
have been appointed in Austria, Belgium, Denmark, Eng. 
land, France, Germany, Hungary, Mexico, Sweden and the 
United States, апа that the question of appointing a local com- 
mittee is also being considered in Australia, Canada, Japan, 
New Zealand, Russia, South Africa and Switzerland. Ina 
movement of this nature progress must necessarily be slow, but 
the fact that so many countries have already appointed local 
committees is not only very gratifying, but shows the interest 
taken in electrical standardisation throughout the world. 
From the commencement the Institution of Electrical Engi- 
neers (Great Britain) has taken a very prominent part in the 
matter, and not only have they defrayed the preliminary ex- 
penses, but have most generously granted a substantial loan to 
the Commission in order that no financial difficulties should 
hamper the work of organisation during the first year, which 
action has been much appreciated by all concerned. The suc- 
cess with which the movement is meeting on all sides will not, 
however, necessitate any great inroads being made into the funds 
placed at the disposal of the honorary secretary by the Council 
of the Institution. At the end of last year the British Local 
Committee appointed a sub-committee on nomenclature, under 
the chairmanship of Mr. A. P. Trotter, the electrical adviser to 
the Board of Trade. This sub-committee is now engaged in 
drawing up a list of terms, with their explanations, in general 
use in the electrical industry, and the Council of the Commis- 
sion, we understand, will most probably publish a Glossary of 
Electrotechnical Terms in English and French, the languages 
in which it has been decided all reports of the Commission 
are to be published. Under nomenclature is to be included 
the question of symbols, which will be taken up at a future date. 
When the local committees in the different countries have 
settled down to work, the British Local Committee, we under- 
stand, will appoint a sub-committee on electrical machinery and 
apparatus, to consider in particular what matters can be 
brought to the notice of the Commission with a view to pos 
sible international agreement. The British Local Committee is 
working in conjunction with the local committees of those 
countries taking part in the labours of the Commission, and 
the secretaries of the local committees are kept ам courant 
through the medium of the central office now established in 
London at 28, Victoria-street, Westminster, the secretarial 
work being in charge of Mr. C. Lo Maistre, A.M.Inst.C.E., the 
acting secretary to the Commission, to whom all inquiries 
should be addressed. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, November 22nd (to-day). 
Puvsicar ЅостЕТҮ. 
ó p.m. Meeting in the Physics Laboratory, Royal College of 
Science, Imperial Institute-road, South Kensington. Agenda: 
** On Singing Sand from New England,” by Mr. S. Skinner ; 
Exhibition of a Micromanometer, by Mr. L. Bairstow ; A 
Diabolo Experiment,” by Mr. C. V. Boys; Exhibition of a 
Суто сове Inlustrating Brennan's Mono- rail, by Prof. H. A. 
ilson. 
SATURDAY. November 23га. 
JUNIOR INSTITUTION OF ENGINEERS. 
10 a.m. Visit to the Royal Arsenal, Woolwich. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
11:30 a.m. Visit to the Printing Works of the Daily Telegraph. 
MONDAY, November 25th. 
LEEDS SECTION OF THE INSTITUTION UF ELECTRICAL ENGINEERS. 
7:15 p.m. меп at the University, St.George's-square, Sheffield. 
1 


" Notes on Magnetic Testing of Iron," by Mr. W. H. F. 
Murdock. 
SOCIETY OF ARTS. 
5 p.m. Meeting at John-street, Adelphi, W. C. First Cantor 


Lecture on ** The Theory of the Microscope," by Mr. Conrad 
Beck. 
TUESDAY, November 26th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting in the Physical Laboratory, University of 
Manchester. ** Further Remarks on the Electrical Operation 
of Textile Factories,” by Mr. Н. W. Wilson. 
‘THURSDAY, November 28th. 
THE INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Meeting at the Institution of Civil Engineers, Great 


George-street. Paper on ‘The Development of Turbo- 
Generators,” by Dr. R. Pohl. 
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of the magnetic field M, and upon the speed М. This 


ELECTRIC CRANES.” 


BY H. H. BROUGHTON. 


(Continued from page 122). 


Summary —The author here deals with the important question of 
the brakes necessary in connection with crane motors. These may be 
either electric or mechanical, although the latter are not now much in 
we. Brake-releasing electromagnets are then dealt with and a descrip- 

io is given of the one made by the Helios Elektricitäts Aktiengesell- 
дай. The author concludes with a description of the solenoid rake 


rade by Messrs. Siemens Bros. 

(2) Brakes —4 vital detail in a modern crane is the 
brake gear. It is necessary to have a powerful, quick- 
acting and reliable brake, in order to check the descent and 
10 hold the load. Again, at the present time, derricking, 
slewing, traversing and travelling speeds are reaching such 
a high value as to make it absolutely imperative to fit 
беш brakes on all the motions so as to allow the opera- 
tors confidently to work the cranes at their utmost speeds 
and capacities. 

As the question of braking is one of the most important 
which the designer has to face, we propose to consider the 
subject at some length, giving descriptions of gears which, 
by their extended application, may be said to have been 
tund suitable for the purpose. 

Brakes depending for their action, directly or indirectly, 
цеп an electric current may be divided into two groups— 
її, dectrie or rheostatic brakes, and mechanical brakes 
with electro-magnetic release. Purely mechanical brakes, 
depending for their action upon the load, wire-cord hand 
brakes and foot brakes, are now seldom fitted unless specially 
called for, but we shall show how these may be applied in 
a later section of the article. | 
Aen electric or rheostatic brake depends for its action upon 
the fact that if mechanical energy is put into the motor 
| will generate current under certain conditions. The 
Da T always flow through the field windings in 
xd ш irection, whether the machine runs as a gene- 
N йн this condition is not fulfilled the residual 
ак Es n field will be destroyed and the polarity 
ie a oad depending from the hook acts as a driv- 

g force, when the gearing is released, causing the arma- 


ture to т : : 
to rotate. The motor, in this case, works as a gene- 


ims us + connections have been altered in a suitable 
eee cun kg potential energy of the load 
le Варга : и For this purpose the motor must 
йы ыы by means of resistances in which the 
ЧЫ т. ergy produced by the generator —l. e., the motor 
reducing thi " generator—is transformed into heat. By 
totis окы: the brake action will be increased, 
d P ssible to increase or decrease the brake action 
RU i з may be required. The effect of this brake 
The! readily be understood from the following :— 
the torque T available at the periphery of th matur 
ater whether che mach: perpar: y of the armature, 
itor к: ie machine is running as a motor or a 
viz, of the m. Ы the action of two magnetic fields, 
nai he be eles y and the field of the armature Mz. 
pressed by the equation :— 
(1) 


Toc M, x М». 


In seri 
Tleg-w 
same аа wound motors М, and М, are produced by the 
ent C, so that in this case 


(2) 


This 
$ rela ME | 
of the ЗА Е is only correct when the density 
is, when th ic field is proportionate to the current; that 
is j Current is small. 
. itor i З 
EMF, oe to run as a generator, the induced 
юрт : 
bericht. All rights of reproduction are reserved. 


Т= K. C' approximately. 


— d 
———— ———_——————— 
—— d 


may be expressed by the equation 

E= KI NX Mi XN. (3) 
where Ку is а constant. 
| Before the magnetic saturation of the field is reached 
it is correct to replace equation (3) by 


E-K,xCxN (4) 
as с=Ё 
R (5) 


It is obvious that С can be altered by altering the resis- 
tance R. Substituting the value of C, given in equation 
(5), in equation (4) we have 


E 
R=K,N (6) 


From equation (6) we see that when lowering the load, 
and thereby running the motor as a generator, it is possible 
to control the speed of the generator by varying the resis- 
tance with which the motor 1s short-circuited, the larger 
resistance giving the higher speed. Therefore, we have 
means at our disposal for lowering the load at any speed 


at the commencement of the lowering 
iting sections of 
is impossible to 
means of the 
rent will be generated when the 


To bring the load to rest, and hold it 
rectly on the haulage 


required; quickly 
period, and slower later on, by short-circu 
the resistance. It will be seen that it 
stop the load and retain it in any position by 
electric brake, as no cur 
armature is at rest. 
in position,a mechanical brakeacting dit 
vear has to be provided. This brake has not to stop the 
falling weight, but only to brake the gear at a time when 
the load is nearly at rest. The braking force, applied by 
means of a spring or weight, is neutralised by means of an 
electromagnet, and as soon as the current in the electro- 
magnet is cut off, intentionally or otherwise, the mechanical 
brake comes into action. 

The construction of the prake-releasing electromagnet 
will be understood from Figs. 4 and ð and the following ele- 
mentary description. | 

The magnet cousists of a well-designed magnetic 6757 
consisting of a ventilated circular cast-iron shell, С, with 
inwardly projecting wrought-iron pole piece, P, and а soft- 
iron plunger, A, attached to a rod, Kt, for connecting to the 
brake lever and the spring ^. The lower end of the shell 
ed out to receive the thin brass bush B, through 
A thin brass dise D is attached 


The magnet winding consists of 
d on a suitable 


tic cireult- 


casting 1s bor 
which the plunger passes. 
to the top of the plunger. c ma; 
a highly insulated. hollow coil, W, woun 
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former contained within the outer iron shell. Connections 
to the winding are made through two holes, H, bushed with 
rubber. By packing the plunger sufficiently tightly a 
cushioning effect is obtained, and the time element intro- 
duced into the action of the spring diminishes the severe 
strains induced by a sudden application of the brake. 

Fig. 6 shows the magnet applied for releasing a band 
brake, and other arrangements will be described later. 

The electromagnets were originally wound for connecting 
in series with the motor, and this arrangement worked well, 
as the starting current of the motor was always sufficient 
to ensure the action of the magnet. The system was used 
with perfect success as long as the slow-speed cranes, with 
cast gearing and worm reduction, were in use, and, moreover, 
the worse the gearing was, the better the system worked. 

Nowadays, with all the latest improvements in the multi- 
motor crane, the gearing is so perfect that it not only allows 
the load to descend, unless controlled by the motor, but is 


Besides the one mentioned above, there is another resis- 
tance placed in parallel with the magnet winding in order 
to prevent the high E. M. F. of self-induction, which ensues 
at switching off, from damaging the windings. The makers 
claim for this type of brake-releasing magnet a very small 
consumption of energy, only about 250 watts being required 
after switching-in is coinplete. 

In а number of very high-speed cranes, designed by the 
author, these solenoid brakes operated from the controller, 
together with the electric brake, have been provided on 
each motion, and the barbarous mechanical brake rejected. 


Resistance 


actually put in motion by the load alone. There must, 2. 
therefore, come a time when the motor current is zero ; at ЕЕ Magnet 
this instant, a series-wound brake-releasing electromagnet Sd Winding 
would cause a sudden and inconvenient stopping of the E 


gear, and the use of such a winding has, therefore, become 
impracticable. 


LI 
Fic. 7. 


Other forms of solenoid brake are shown in the following 
figures, and a brief description of each will suffice. 

Referring to Figs. 8 and 9, which show Messrs. Siemens 
Bros.’ C.B. solenoid brake, it will be seen that the construc- 
tion is characterised by its simplicity, compactness, ease of 
fixing and adjustment. The combination consists of a 
brake-wheel, bored to suit the motor spindle, and of two 
steel shoes pivoted to a bracket firmly fixed to the motor or 
bogie fraine. The top shoe carries a solenoid magnet and 
a system of levers by which the motion of the magnet 
plunger, when attracted, is caused to remove the pressure 
of the shoes from the brake wheel. The shoes are pressed 
against the drum by the compression spring, the plunger 


Fic. 6. 


Some makers use magnets provided with two windings, 
а series and a shant. Both windings are in use when the 
motor is first energised, and they give the pull required to 
draw in the core. The shunt winding is then cut out of 
circuit by means of suitable contacts in the controller, and 
the core is held in position hy the series coil alone. This 
considerably reduces the amount of energy required by the 
solenoid. 

The shunt-wound brake-releasing electromagnet (Fig. 7) 
introduced by the late Helios Elektricitiits Aktiengesell- 
schaft is one of the best designs which has appeared up to 
the present, and, as there are several novel points in the 
design, further description may be of interest. The chief 
feature in the construction is the employment of a small 
switch, attached to the magnet, which short-circuits a resis- 
tance, placed in series with the magnet windings, as long as 
the magnet is inoperative. When the magnet is brought 
mto use, the switch is opened in tlie last part of the stroke 
movement and the resistance inserted in the circuit, so that 
the current in the magnet winding is greatly reduced. 

The use of this switch is based on the well-known fact 
that the exciting eurrent required by an electromagnet to 
retain its load is far smaller than that required to attract 
the same load from a distance. 


Р (Fig. 8) being drawn out by the movement of the lon 
arm of the cranked lever. When the solenoid is energise 
the plunger is drawn in, and the short arm of the lever | 
forced down till the lower brake shoe clears the drum, an 
the boss T bears against the screw S. The further move 
ment of the plunger then lifts the upper brake shoe fron 
the drum, and the motor armature is free to rotate. Th 
bell-crank lever swings on a single pivot on the upper brak 
arm, and is inclined at an angle which can be adjusted b 
the screw Si, which passes through the short arm into 
boss on the long arm. The bolt through the spring 
fastened to the lower brake arm and passes through а hol 
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aA 


p 


in the upper, which is slotted out to allow for the lateral 
movement of the bolt. The upper end of the long arnı of 
the bell-crank lever is U-shaped, to allow the plunger to 
move in a straight line, while the lever moves in a circular 
ме. The plunger head is hollowed out to fit over the 
conical pole piece of the electromagnet, so that the air-gap 
remains fairly constant throughout the plunger travel. 
koth brake shoes are faced with hornbeam, sawn to shape, 


Fic. 9. 


and are quickly replaceable. The wear of the blocks is 
taken up hy the single-locked screw 5, which adjusts the 
angle between the two levers. By making this adjustment 
the travel of the plunger is kept constant, regardless of the 
кө of Wear of the shoes. A stop on the supporting 
ч " keeps the shoes clear of the wheel when the brake 
D» "i a position. The brake wheel is so constructed 
f 1е heat generated by the friction of the rubbing sur- 

ces 15 rapidly carried away by the air, ensuring a cool 


Fic. 10. 


shaft а а 

steady a MEA to the bearings. Smooth and 

ofthe compressed le brake is secured by the damping effect 
ag alr or partial vacuum in the space between 

pole piece. In addition the spring 

as the magnetic pull inereases, so that 

kept practically constant. 


e brake ; 
» The : ү set up as follows :— 
. е ra Le h 1 ы . 
ibo being iut 3 : TE 72 . 
Fig. 8), but with th the position shown in the diagram | 372 per cent 
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the nuts N removed, the screw 5 in | in microhms per 


bracket В, bearing against the boss Т, should be turned 
until the lower wood brake shoe is just clear of the wheel. 
The lock nut L should then be tightened up. 

(b) The plunger P should be pushed in by hand as far as it 
will go,and by tightening or loosening the screw S, the upper 
wood brake shoe should be made to just clear the top of the 
wheel. The screw S, should then be locked by the nut. 

(с) The nuts N should be replaced and the tension of the 
spring adjusted so that the maximum load of the crane is 
brought to а stop quickly when lowering. 

The brakes may be either shunt or series wound, and may 
be used for pressures up to 600 volts. If shunt wound, a 
parallel resistance is supplied to take the inductive discharge 
on breaking circuit, the brake being adjusted to lift off when 
the solenoid is connected across the mains. 

Fig. 9 shows the complete brake unmounted, and the 
compact arrangement of the brake ‘fitted on a crane motor 
is well shown in Fig. 10. 

(To:be continued.) 


THE TANTALUM LAMP WITH HIGH RESISTANCE 
FILAMENT. 
BY L. H. WALTER, M.A. 


One of the difficulties in connection with the tantalum 
lamp, even more than in the case of other metallic filament 
lamps, has been the production of a filament suitable for 
burning on a 200 or 220 volt circuit. This is due to the com- 
paratively low specific resistance of the pure metal The 
blament of the 110 volt lamp averages something like 65 cm. 
in length, and has, as is well known, а resistance of about 50 
to 60 ohms when cold. This length of wire is easily stowed 
away in the bulb owing to the peculiar method of suspension 
adopted ; but the lowest obtainable candle-power at the proper 
efficiency is 25 hefners at this voltage. | 

The British Thomson-Houston Co. have lately been па 
a patent оп a method (communicated by the General Electric 
Co. of America) by which the resistance of the tantalum 
filament can be raised to nearly four times its original 
value (British Patent No. 21,511 of 1906). The procedure 
described is very simple, and the results obtained seem at 
first sight to open the way to the high voltage tantalum lamp. 
It consists merely in heating the filament, by passing a current 
through it for 15 minutes in an atmosphere of nitrogen at а 
pressure of 15 mm. of mercury. The resistance of a filament 
which, before treatment, was 65 ohms is stated by this means 
to be increased to 240 ohms cold, an increase of 370 per cent. 

The advantages of а higher resistance filament are obvious, 
in that a shorter length of wire can be employed for the same 
voltage, and a shorter length than at present even for double 
the voltage ; or a wire of larger cross-section can be used, thus 
adding.to the. mechanical strength of the lamp. No further 
particulars have been made public as yet, but in view of the 
importance of the subject the following may be of interest. 

'The writer having been engaged on a matter which required 
a metal having the chemical and mechanical properties of pure 
ductile tantalum, but for which a higher specific resistance was 
desirable, had an ordinary 100 volt tantalum: lamp treated in 
the above manner with a view to investigating the physical 
properties of the filament so obtained ; and, since the results 
may be of interest to others engaged in this line of work, he 
ventures to publish them, incomplete and fragmentary though 
they are. | а 

The lamp was unsealed and a current of nitrogen pe 
through the bulb. The nitrogen was prepared by the p 88 
phorus method, special care being taken that no E 
present. The pressure of the nitrogen atmosphere us 5 
reduced to 15 mm. and the current kept on the lamp. © 
minutes. The filament, which before treatment had a bes: 15 

f 51 ohms (cold), was found to measure 190 ohms cold a er 
n i f istivity being thus, roughly, 
treatment; the increase of resistivily е ТАМ 
The specific resistance of the treate 
cubic centimetre is hence about 44. 
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Unfortunately, the pressure of other work has prevented 
the writer from having electrical tests made on lamps built up 
with filaments so treated, but, as before mentioned, the point 
to be investigated was the mechanical behaviour of the filament. 
The lamp bulb was accordingly opened and the filament ex- 
amined. To the naked eye there was apparently little 
change, except that the metallic lustre of the filament was 
diminished. 

On endeavouring to take out the wire, however, it was found 
that, in place of this being strong, flexible and springy as in new 
untreated lamps, it was so brittle that it was impossible to get 
pieces more than about an inch, and generally much less, in 
length ; while the tensile strength was very small indeed com- 
pared with von Bolton’s value of 150 kg. to 160 kg. per square 
millimetre for the untreated filament.* The mechanical pro- 
perties of the filament had thus been fundamentally altered. 
A special electrical property possessed by pure tantalum 
(which will be referred to later elsewhere), in which the metal’s 
behaviour resembles that of iron, was also found not to be ob- 
servable with the treated filament. A microscopic examination 
of pieces of untreated and treated filaments (not etched), for 
which the writer is partly indebted to Mr. F. Rogers, shows 
the following mechanical differences :— 


Untreated filament. Treated filameut. 


( Metalliclustre, uniform ( Bright and dull irre- 
Appearance of surface surface {gular patches. 
Appearance of fracture Fine granular Coarsely crystalline. 


It seems probable, therefore, that, while for certain purposes 
the possibility of obtaining a higher resistance metal filament 
from drawn wire of high melting point may be of con- 
siderable utility, the process described does not appear to fur- 
nish results which are of value for the incandescent lamp 
industry as yet—that is, unless a further process has been 
evolved by which the nitrogen-treated filaments can be brought 
back to the ductile state. For, in the writer's opinion, it is 
precisely the ductile yet springy nature of the tantalum fila- 
ment which has enabled it to maintain its place in spite of 
newer rivals of higher “theoretical ” efficiency, if such a term 
can be allowed ; the “practical” efficiency, which takes cost 


‚ into question, must take into account a reducing factor which 


is introduced owing to the fragility of the filament, and the 
value of which varies inversely as that fragility. In this view 
support is found in the conclusions of Morris, Stroude and Ellis, { 
* that further developments, it was hoped, would take place 
in lamps of the tungsten class in which some sacrifice of effi- 
ciency should be made in order to overcome, if possible, the 
brittleness of the filaments which is their chief drawback.” 
Tantalum filaments of the ordinary kind, on the other hand, 
only reach a state where the brittleness is getting pronounced 
by the end of their normal useful life, when used on direct- 
current circuits. 

Finally, the writer cannot help thinking that insufficient 
attention has been paid to the proposal of Siemens & Halske 
(Patent No. 9,109 of 1906) to employ a high efficiency metal 
filament in series with a carbon filament in the same bulb. A 
very high resistance lamp can in this way be obtained with 
only a short length of metal wire; the efficiency can still be 
very considerable—especially if a “ metallised " filament be 
used in place of the ordinary carbon one; and, what it is 
believed has not previously been pointed out, the combination 
of positive and negative temperature coefficients would permit 
(with proper proportioning) the attainment of a lamp taking 
practically the same current at the start as when hot. This 
point should specially commend such a lamp to central station 
engineers, while the arrangement would probably hinder such 
disintegration of the metal filament as is due to the sudden ex- 
pansion under large currents at starting. А still simpler way 
of arriving at the каше result, where 200 volts or over is the 
supply voltage, is to employ, in place of two tantalum (or 
other metallic filament) lamps in series, one carbon (“ metal- 
lised preferably) and one metal filament lamp in series in the 


special fittings now made for the tantalum lamps on high 
voltage circuits. 


At itachrin für Elektrochemie, Vol. XL, p. 45, 1905. 
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А REGULAR WIRELESS TELEGRAPH SERVICE 
BETWEEN AMERICA AND EUROPE. 
COMMUNICATION FROM PROF. R. A. FESSENDEN. 


Summary.—The Author deals with the inaccurate statements which 
have recently appeared in the press as to what has been accomplished 
in transatlantic wireless telegraphy, and gives reasons why wireless 
telegraphy hitherto has failed to come into extended commercial use. 


It may be questioned whether any one cause has had so 
injurious an effect upon the development of wireless tele- 
graphy as the publication, not only in the daily Press, but in 
technical papers as well, of almost innumerable incorrect, mis- 
leading, and often absolutely false statements in regard to the 
results obtained. 

The correction of such misstatements by an individual is a 
peculiarly unpleasant undertaking, for the reason that the action 
is almost certain to be misconstrued. On the other haud, the 
fact that such statements have been allowed to go unchallenged 
has led to perhaps even more regrettable misconstruction. 
In most cases this duty lies in the hands of the technical 
journals, and in the great majority of cases it is well and 
judicially done. In cases, however, where the technical 
journals have not the information at their disposal on which to 
base a decision, the duty must devolve upon the individual. 

Such publications injuriously affect the development of 
wireless telegraphy in two ways. In the first place, it has 
resulted in tens of thousands of individuals in straightened 
circumstances losing their savings, and has brought the whole 
business into disrepute with the public. In the second place, 
the exposure of these exaggerated and misleading statements 
has resulted in a general incredulity, which has hindered the 
development of the art; first, by the fact that the various 
Governments have underestimated the real possibilities of the 
art, and have been led thereby to make such stringent regu- 
lations in regard to its operation as to practically suppress 
commercial working; and, secondly, by causing the officials 
of the various cable and telegraph companies, who would, if 
they understood the true situation, be the very first to warmly 
welcome and assist in the introduction of wireless working, to 
discredit it, to the future injury of their own stockholders. ` 

For this reason, therefore—i.e., the injury inflicted upon the 
development of the art, and upon those companies engaged in 
its legitimate exploitation—I desire to correct a number of 
misstatements contained in an article entitled“ Regular Wire- 
less Service between America and Europe,” which appeared in 
a recent number of a well-known technical journal. 


1. The statement that on Friday, October 18th, 14,000 
words were transmitted «across the Atlantic is incorrect. 
decimal point has been misplaced, the correct number being 
approximately 1,400. At 5:17 of that date Glace Bay sent 
message No. 31, as follows :— 

Xs (atmospheric disturbances) here. Stand by ten thirty to-morrow. 
Gd. nite. 

Up to 12:23 p.m. Clifden had sent 17 messages, but after that 
did not come through very well, and at 2:39 Glace Bay 
directed Clifden as follows :— 

Try 50 words and repeat it twice. Хз bad. 


And after Clifden had sent another message at 2:50, Glace Bay 
instructed Clifden to keep back its messages and take Glace 
Bay’s. 

The length of the messages varied from 88 words, No. 90, 
addressed to the Morning Leader, London, to six words in 
No. 21, as follows:— 

Plenarily London. By wireless answer. McCawley. 

A number of these messages, of course, were not commercial ; 
for example, No. 27, as follows :— 

Keep back Hearsts messages and take our. Important. 

Several messages were sent in foreign languages; for ex- 
ample, an Italian one from Clifden at 9:20 and а 50 words 
message sent in French, No. 29, at 3:28, as follows :— 


Cdn. Cdn. Here French Sp. No. 29, 50 words. New York to 
Matin, Paris, Dans nouvelle depeche sur faits ayant provoque envol 
escadre et impression Washington conceruant envoi correspondant 
Sun dit ou demande dans certains milieux pourquoi Government 
cherche cacher publics Americain European fait bien connu du Japan 
que envoi Hotte est advertissment pour Japan montera que поч“ 
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n'avons pas peur et sommes prets combattre partout 3. 5. Sp. Sp. 
Import. nU 

(lace Bay commenced sending this at 3:28 p.m., and after send- 
ing it twice Clifden at 3:52 called up as follows :— 


v. V. V. after Japan 2722 


when Glace Bay repeated the latter part of the message, finally 
concluding at 4:01 p.m. 

3. The statement that the work was “ admittedly excellent.” 
The general character of the work is partly shown by the 
above extracts. The transmission varied very considerably. 
The best work noted was on October 19th, when at 2:55 p.m. 
the following message was sent by Clifden :— 

Marconi. Congratulate Го warmly оп successful transmission of 
wireless telegrams across the Atlantic.—Sidney Buxton. 

It was sent twice, from 2:55 to 3:05, and the following reply 
was sent twice by Glace Bay, from 3:09 to 3:17. 

To Post Master General, London. By wireless across the Atlantic 
Ithank you most sincerely for your kind telegram just received by 
same medium.— Marconi, 

This message and ita reply took 22 minutes and contained 
88 words, exclusive of the service words, or 54 including theae. 

Quite a number of messages had to be repeated half-a-dozen 


ormore times; for example, message No. 21 on October 18th, 
as follows :— 


To Louisvient, London. 1 interviewed Vancouver. Said 
couldn't understand opposition Japanese believed many respects equal 
whites Reaffirmed promise tastest Pacific service. Ca. Hamilton. 


This was repeated from 11 a.m. to 11:45 a.m. i 
оК pe 45 a.m., before Clifden 

Messages Nos. 25 and 26, containing 50 words, to Lusaient 
and Heybourne and Croft, took from 11:58 to 12:34. Message 
No. 81, containing 52 words, to Express, London, took from 
140 to 5:26. All the above messages were on October 18th. 

On the 17th inst. a message to The Times, London, from a 
кшш who stated that he had crossed over with Marconi on 
m 80 Paul“ in 1901, was sent six times at 1:20, 1:56, 1:60, 
Ж 32 and 3:39. Another 14 word message inquiring 
about the weather, signed Regan, of the Associated Press, to 


MeCollins, 24, Old Jewry, London, was sent six times between 


$38 pm. and 6:47 p. m. 


i m statement that 20 words per minute or 1,200 per 
iom E e sent. The actual rate was three words per minute, 
ЫШ Кир» as original messages, seven words per 
m Ro Нр тан rate of operation may be seen by the fol- 
to Ко. 8 work on October 14th, when messages began 
October 99 ү (ац exceptionally unfavourable example), and 
th (an exceptionally favourable example) :— 
f Я October 14th, 
Lone гае Bay says: No. 13, Gb. to Cdn. Hall, care Expanse, 
nery to continuous e dre through suddenly subjecting machi- 
day service only of, say 1260 пааша conduct first few weeks 
А, | as arranged теша 9900 Ag. Meroe Clifden. Number 
226 1 y à rate of seven words per minute between 
M5 Glace Bar 8—Glace Bay repeats message again twice. 
Glace Bay те 2 repeats above message once moro. 4:15 — 
repeats the ш. atsabove message once more. 4:56—Glace Bay 
“through ПД. from commencement down to the words 
Kd it and enly subjecting” three times, and Clifden 
and asked for some information. 
October 29th. 
п says: (Calls Gb several times, Rd. Td. О.К. Rd. 


what number of A prepared to increase press service. —Hall. To 
per diam are you prepared to increase press 


pause, „ Says: О.К. RI. Hd. Sd. hnr. 9 Gb.—Hall, 
London, ive hundred words per day each way must not 
util my return.—Marconi. Nil. Nil. (4:02 ) 

ithe b S TOM Calls Gb. U. send it 
3 reatly isn’t it greatly. Greatly. Rd. Rd. 
m. —G lace Ba Con. (4.07'. 

h. Sd. Hnr, iih Nr: 5. 3. 3. Cdn. 7 Greatly 7 Greatly O.K. 


: Ten.Gb. 47.—To Bamadyne, Grand Hotel, 

understand hos. ae telegram, sorry meeting aie yet fixed do not 

% messages eee silent on wireless as we have been sending 

nicle, Standar ut to Mail, Morning Leader, Telegraph, Chro- 

Marconi 2/3; ond others also the other way for American 
1, 5/ N. N. N. N. G. : (4:20 p.m.) 


Rd. Nothing here yet. 


Can. 
Nr. AA. GB. Entwistle. 
for particulars. 


here. Gone it is. 


Cdn. 
wrong and losing sensitiveness through apparently becoming too con- 
ductive for oscil 

sibs sometimes restores sensitiveness. Please ask Woodward keep 
shar 


Cdn. 
ing too. О.К. Non Non sang on wat. 5. 


changed to one f. 
italics to show that it was probably a mistake. 


- — West Strand. To Marconi. To what number of 


4:24 p.m.—Clifden says: Makes few V’s. Calls Gb. О.К. Rd. Rd. 

Nothing here yet. G.G.G.G. Cdn. (4:25 p.m.). 

4:30 p.m.—Glace Bay says: Sd. Hnr. Nr. Eleven. To. Entwistle. 

nform Solari he must apply to me for particulars. Marconi. 
Cdn. Inform Solari he must apply to me 

Marconi. N.N. 3. (4:35 p.m.) 

4:37 p.m.—Clifden says: Gb. Gb. Gb. OK. Rd. Rd. Rd. Nothing 

Cd. (4:38 p.m.) 

4:42 p.m.—Glace Bay says: О.К. Sd. Hnr. 12. Gb. To. Entwistle. 

ve noticed here on several occasions J’arves suddenly going 

tions this often cause of weak signals find reducing 

lookout. Marconi. (4:48 p.m.) 

4:53. p.m—Clifden says: Calls Gb. OK. Rd. Rd. Becoming G. G. G. 

(4:54 p.m.) 

4:57 p.m. — Glace Bay says: ? ? ? Becoming too conductive? Becom- 

(4:59 p.m.) 
05 p.m.—Clifden says: OK. Rd. Rd. Rd. Tnks. Tnks. (5:04 p.m.) 


5:15 p.m.— Neither sending. 


The messages given above, both from Glace Bay (Nova 


Scotia) and Clifden (Ireland), were received by two operators 
at Brant Rock, Massachusetts. Some were also received by 
the National Signalling Co.’s New York operator, and some 
were received at the Brant Rock station on the automatic 
recorder used at that station when operating at rates of 250 
words per minute and upwards. The messages were taken 
down exactly as received, including spelling. 


Clifden was spelt with two f’s the first few days, and later 
Where two f’s were sent the word is in 
Similarly, 
“ Varves” should probably be Valves.” | 

No method of secret sending was used either at Glace Bay 
or Clifden. Although there are more than a dozen wireless 
stations in the neighbourhood of Brant Rock, owing to the 
superior arrangements for cutting out interforence and atmo- 
spheric disturbances, the messages from Clifden were, it will 
be seen from the above, apparently received better at Brant 
Rock than at Glace Bay. Glace Bay and Clifden have uot 
exactly the same wave-length, and the shape of the wave 
would not be considered up to date, being much broader than 
is advisable for cutting out interference and atmospheric dis- 
turbances. The wave used at Clifden is slightly the better. 

It will be seen from the above that the statements made by 
some technical papers to the effect that commercial wireless 
telegraphy has been inaugurated across the Atiantic are pre- 
mature. This of itself would, perhaps, not be of so much im- 
portance but for the injurious effect which such premature 
statements have on the real development of the art. After the 
publication by the National Electric Signalling Oo. (The Flec- 
trician, July 26, 1907, and Electrical Review, s rp ded 6, 
1907), of the fact that the daylight absorption could be over- 
come by the use of frequencies lower than 90,000, and that 
communication had been maintained by the N ational Electric 
Signalling Co. across the Atlantic from north to south — f. e. 
from Massachusetts to the West Indies (a distance of 1,700 
miles, or within a few per cent. of that from Newfoundland to 
Ireland), for three months during daylight, and at the rate of 
25 words per minute ; and the statement that this discovery 
meant that wireless telegraphy across the Atlantic from east 
to west was merely a question of licences, it was evident that 
one of the chief difficulties had been removed, and the fact 
that Sig. Marconi has been able to transmit messages over this 
distance through using a frequency of 7 0,000 per second is an 
interesting confirmation of this discovery. 

Aside entirely from the question whether the apparatus and 
methods at present in use at the Glace Bay and Clifden 
stations, from the long wave and local condenser circuit used 
for sending to the valves used for receiving, were not invented 
and patented by other inventors in the wireless field, it must, 
I think, be admitted that there is at the present time no 
operation which can properly be called commercial in the 
game sense in which we speak of the commercial working of 
cables. While the boldness of the Marconi Company nu E 
this claim may possibly be admired, it cannot fail n ave ч 
injurious effect upon the development of wireless telegraphy 
mJ i mbered that working at the 
in general, and it must be remen 

i f the year is particularly easy, for the atmo- 
pron ub at f the chief difficulties in 
spheric disturbances which form one o 
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wireless operations during 
entirely disappeared by the end of September. The system as 


at present installed is not capable of commercial operation and 
is very far behind the times in the following respects :- — 


1. Slow Speed.— Wireless messages were transmitted across 
the Atlantic nearly two years ago in the presence of indepen- 
dent experts at the rate of 25 words per minute at night time, 
and from Massachusetts to the West Indies at the same rate, 
in daylight, in the spring and summer of the present year. 
Even assuming that the speed of the Glace Bay and Clifden 
stations can be raised from the present seven words per 
minute up to 20, a speed of 250 words per minute per wire- 
less circuit has been reached at other trans-Atlantic stations. 
Using 12 circuits per tower, which has been done, though not 
all simultaneously on account of lack of apparatus; this would 
be equivalent to more than 30 trans-Atlantic cables working 
at а rate of 80 words per minute. 


9. Lack of Secrecy.— While it is true that anyone familiar 
with Morse can read telegraph messages by going into a tele- 
graph station, or can read messages passing over а wire from a 
loop in an adjoining field, and that secrecy has not been found 
in practice to be a very important feature in regular telegraph 
work; and while the most important messages would be sent 
in code, it is, nevertheless, preferable that wireless stations 
should use a system of secret sending such as the “ scissor ” 
method, or some similar device, which would at least not force 
the messages upon the attention of other stations. 

Of course, if messages are sent at a high speed, say 250 or 
400 words per minute, this of itself renders it very difficult to 
tap messages, and in practical working may be sufficient ; but 
at least one of these methods should be used. 


3. Liability to Interference. — W hile it is true that wire tele- 
graphy and telephone lines may be interfered with maliciously, 
and while undoubtedly malicious interference with wireless 


systems would be dealt with by the Courts in the same way 


as wire lines, it is, nevertheles, advisable that wireless stations 
should not be liable to unintentional interference, and prefer- 
ably that they should be protected against malicious interfer- 
ence. There are a number of ways in which this can be done, 
as was shown, for example, by the U.S. Navy official tests 
some years ago at New York, where it was found impossible to 


produce interference with a station 226 yards away from the: 


receiving station, and some such method should be used. 


4. Atmospheric Disturbances.—Means should be provided for 
protecting wireless stations from atmospheric disturbances to 
at least the same extent as cablesare. A cable can operate up 
to within a half-hour of the arrival of a lightning storm, and 


some of the well-known means for achieving this protection. 


should be used for wireless stations. If it is not done, opera- 
tion becomes impossible in the summer months, as with long- 


distance stations there is always some thunderstorm within 
the radius of operation. 


5. Facilities for Distributing Messages.—Wireless companies 
intending entering the field of commercial cable work must be 
prepared to deliver their own messages. This means that the 
system must be capable of operating economically and reliably 
over land. Fortunately, the matter of land opcration in con- 
nection with cable work is not so important as has been 
claimed, for the reason that investigation has shown that 70 
per cent. of all cable messages in the United States come from 
10 large cities. Any wireless company, therefore, which did 
not have a system capable of working over land (though, in 
parenthesis, it should be said that such systems are in exis 
tence) would have no difficulty in putting down trunk lines 
and getting sufficiont inter-city business to pay for their main- 
tenance, and leave the cable distributing business clear profit, 
since in inter-city business the capital invested in lines per 
message per year is much smaller than that in the case of 
feeders. The question of making arrangements with tele- 
phone companies for distributing messages is one which might 
be taken up if desired, though the inter-city messages and the 
cable messages will probably always constitute the cream of 
the business. 

In what has been said above it should be clearly understood 
that there is no intention of reflecting upon the officers of the 


tho summer months have almost 
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Marconi Company. Unfortunately, these officers have doubt- 
less been unable to control as fully as they would have liked 
to have done the various exaggerated statements which have 
appeared in the Press. The writer has gone to considerable 
personal inconvenience in avoiding interfering in any way with 
the experiments at Glace Bay and Clifden. For example, 
when on October 15th the following message was received at 
2:48 p.m. :— | 
No. 14. Ms. GB.: To Hall, care Expanse, London.—I propose 
commencing service for transmission and reception Turan Clifden 
working hours eleven a.m. to eleven p.m. G.M. telegraph if al right.— 
Marconi, . 
instructions were at once given to the operators at the Brant 
Rock station not to do any experimental sending work during 
the balance of that week, and to use the non-interfering system 
or wireless telephone for all communication with New York. 
5. The Historical Statements are in many Instances not Correct.— 
It is not a fact that D’s were received in Newfoundland be- 
tween 8 p.m.and 6 p.m. in December, 1901, from Poldhu, using 
a single untuned wire 400 ft. high. The fact that a coherer 
can be made to give a series of clicks of any desired number 
when connected to an antenna and there is a wind blowing has 
been known to wireless experimenters for some time. Doubt- 
less Sig. Marconi at the time considered that he was receiving 
S's, but from the above examples of the difficulty in reading 
messages using 250 H.P., and with enormous capacities and 
receivers more sensitive even than the magnetic receiver, and 


| with tuned circuits, as at present used at Glace Bay and 


Clifden, anyone can form an opinion for himself whether 
messages were received with 10 kw. energy, а single untuned 
wire 400 ft. high and a carbon coherer. It. is also not correct 
that the Anglo-American Cable Co. prevented the continuance 


of these experiments. I have no acquaintance or relations with 


the officers of the Anglo-American Cable Co., and no rela- 
tions and but slight acquaintance with the officers of any other 
cable company ; but shortly after this statement was made the 
Anglo-American Company published the correspondence on 
the matter, from which it would appear that they had merely 
entered a formal protest against the infringement of their 
monopoly as regards commercial working, and, according to 
correspondence as published, they specifically went on to state 
that they had no objection to Sig. Marconi carrying on any 
scientific experiments that he wished. As this correspondence 
was pablished and has never been controverted, it may, I think, 
be taken as correct. | 

With reference to the transmission of the message from the 
President to King Edward in January, 1908, the fact that 
this message after its receipt at Holland House was trans- 
mitted by cable has been common knowledge for some time. 
Four different explanations have been given at different times 
as to why no return message was sent in view of the statement 
that Poldhu was in communication with Wellfleet and acknow- 
ledged recetving the message, but the following cablegram will 
show that Sig. Marconi cannot be held in any way responsible 
for such statements :— | 


Ко.СВ 20 Cable Message. А-А. No. 31 
Check 23 W. U. Telegraph Co. Sent 6:36 P. 
Wellfleet, Mass. ] ——19 1905 

1 54 p.m. . 
Wellfleet, Mass. Expanse, Ldn.—President's message to King 
despatched successfully from Cape Cod to Poldhu direct and also via 


Capebreton you may publish text immediately.— Marconi. 

It will be noted that the cablegram makes no mention what- 
ever of any communication from Poldhu, and that Sig. Marconi 
cables the London Office of the Marconi Company the very 
necessary information that the message had been “ despatched,” 
so that the text could be published as having been received. 

The question has several times been raised as to why wireless 
telegraphy has not come into commercial use, and it may be well 
to give the answer here. The reason is that upto the present 
time it has been absolutely impossible for any wireless company 
outside of the Marconi Company to obtain permits for com 
mercial operation. The following brief statement of some of 
the attempts which have been made by one company to obtain 
permits will explain the situation in the clearest way :— 

1. Application made for working in Great Britain. Granted 
through the kindness of the Postmaster-General a few months ago, 


too late, however, to permit of the erection of stations this year. 
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position admirably and had never failed in the due discharge 
of the duties of the chair. They owed him their sincerest 
thanks for the way in which he had worked during the past 
session. 

The vote having been seconded by Mr. W. M. Mordey and 
carried with enthusiasm, 

Dr. R. T. Glazebrook returned thanks for the cordial way 
in which the vote had been proposed and passed. The work 
he had been able to carry through during his presidency was 
only made possible by the cordial support of all the officiale of 
the Institution. As to the meetings of the Institution, he 
would refer to the new procedure which had been arranged. 
One new rule was as to the reading of Papers before the 
Institution. Hitherto the Local Sections and the Institution 
had acted without any very close co-operation. The question 
of working together for the benefit of all the members of the 
Institution had been carefully considered during the past year, 
with the result that the plan of procedure in dealing with 
ар had been modified so as to strengthen the Institution 
and to obtain for each member some of the value of each indi- 
vidual Paper. In the past the Papers had been first read in 
the Local Sections, and then sent on to London to come before 
the Papers Committee of the Council. That procedure would 


9, Newfoundland : Rejected on account of exclusive lieence given 
Marconi for 10 years. 

3 Sable Island: Applied for in 1902. Later allowed to Marconi. 

4 Bermuda: Applied for at various times since 1902, backed by 
petitions signed by principal merchants. Up to date refused. 

5. Jamaica and other West Indian Islands : Refused 

6 Cuba: Granted on condition that company should purchase 
land and erect station, and that after this had been done the tolls for 
messages and taxes would be determined by Cuban Government. 

1, France: No reply. 

8. Spain: No reply. 

9, Australia and New Zealand : Refused. 

10. Brazil: Stations construeted and operated successfully ex- 
perimentally, but permit for commercial working refused. 

The above brief statement of the results of some of the appli- 
cations made for permits to operate commercially will explain 
sufficiently and completely why wireless telegraphy is not 
at the present time in commercial operation. As to the reason 
why it has been impossible to obtain these permits, I consider 
that this is due primarily if not entirely to the publication of 
exaggerated and untrue reports as to results obtained. From 
a business point of view it may be good policy for a company 
to consistently represent that it has accomplished results 
before it has actually done so, and to trust that the fact will 
not be discovered until after its possible rivals have actually 
obtained the results and their apparatus and methods are at its 
disposal. Unfortunately this has led to a general incredulity 
in regard to the possibilities of the whole art, and under the 
circumstances, however oppressive and detrimental to the pro- 
gress of the art we may feel the restrictions to be which have 
been proposed by the various Governments, we cannot rightly 
blame the responsible officials for their attitude. What we 
must hope for is a severe censorship on the part of the various 
technical journals in regard to statements of results obtained, 
so that in time a knowledge of the real state of the art may be 
at the disposal of the various Government officials concerned. 

! If the present note, which has been written with great re- 
uL. shall have any influence in bringing about this result 

e writer will feel that it has not been written in vain. 


Brant Rock, Mass., Nov. 4. REGINALD A. FESSENDEN. 


lished, consisting of representatives of all the Local Sections, 
as well as representatives of the Council, and every Paper pro- 
posed to be read before the Institution or before one of the 
meetings of Local Sections would come before the Committee, 
who would select from all these Papers those which could be 
read at a general meeting in London. These Papers and all 
other Papers would be open for all Local Sections to select 
from for their own programme, An endeavour would be 
made to read Papers at the Local Sections and London simul- 
taneously, so that it would be possible {о collect together the 
whole of the discussion focussed round any point of real 
interest. He was confident that in that way their work would 
be strengthened, that it would be made more useful, and that 
the valuable work which was being done in the Local Sections 
would become known more thoroughly than was now possible. 
He was glad to recognise the way in which the Local Sections 
were coming forward to co-operate in this work, and when the 
new list of Papers had been read they would agree that the 
new arrangement would lead to results of real value. Arrange- 
ments had also been made that all Papers which were read 
before the Institution should be read in abstract and that the 
abstract should be handed in to the secretary some time before 
the meeting, so that the officers and president should have the 
opportunity of going through it and realising thoroughly what 
the points were that were coming up for discussion, and so 
arrange more thoroughly the order of the discussion. These 
two points would, he thought, tend to the advancement of the 
Institution. 


————À 


THE DIELECTRIC STRENGTH OF INSULATING 
MATERIALS AND THE GRADING OF CABLES. 


Кы 1 opening meeting of the 1907-8 session of the Institu- 
a of Electrical Engineers on Thursday, November 14th, the 
anng president, Dr. R. T. Glazebrook, having awarded the 


prizes and premiums for the past i i 
communication from Lord ве | possion; read the following 


Dran G | _ Mother well, Largs, November 9, 1907. 
the Шы K. —I wish I could be with you and our comrades of 
forry I am not Жүр on the 14th. Will you tell them how very 

e work of el be present at the opening meeting of the session. 
matvellously кн engineers throughout the world has grown 
also in коршта: year to year, not only in practical importance, but 
the nines scientific interest. From the time, in the middle of 

е electric tel ашу, when their profession had its beginning with 
electrical ар over land and under sea, workers of all grades оѓ 
investigation, whic” have ke % closely in touch with purely scientific 
labours. The w k has, indeed, been largely advanced by their 

carried out е present seasion of the Institution will surely 
and valuable oc ie lines which have made its meetings so interesting 
of Tel er since 1872, when it came into existence as the Society 

Give the : engineers. ` 
Work, both in th Ins of the Institution my best wishes for all their 
and tell them that ноп and in carrying out its practical objects ; 
sion, and that i оре to be with them before the end of the present 
great kindness j NE e meantime I thank them warmly for their 
ttuly, n allowing me to be their president.— Yours very 


Mr. C P KELVIN. 
taken the "hu arks, in the absence of the President, having 
of regret that, eee that the first step ought to be to pass a vote 


at evening, ы e elvin was unable to be present with them 


Mr. Alexander Russell then read his Paper on “The Di. 
electric Strength of Insulating Materials and the си of 
Cables,” which we gave in abstract in our last issue. The 
following is an abstract of the discussion which followed :— 


DISCUSSION. 

Dr. J. A. FLEMINd, in opening the discussion, said they were to be 
congratulated on having at the openin meeting such an interesting 
Paper. The dielectric was mostly considered, as Mr. Russell had done, 
as aninsulator, but there was another point of view, and that was the 
consideration of the dielectric as a means of storing energy, un which 
case the dielectric strength became very important. In that саке 
the energy storage was rather a nuisance than otherwise, but in с 
case of condensers the energy storage was another matter. In the di- 
electric a certain amount of energy could be stored, and this energy 
was entirely. proportional to the volume. "The storage energy ү air 
was seen if an air condenser was considered consisting of two p e 
1 metre square, 1 cm. apart, and taking Mr. m 3 ү е 
3:8 kilovolts, as the dielectrie strength of air. T 7 о of 
this condenser was about 8 6 mfd., charged to 38,000 d ts t i 
energy equalled 0°64 joules stored up in 10,000 cub.em. 9 о 1 1 
per cubie metre of air. Worked out on any otlier size condense s 


"Me : А M ss K=7°0, dielectric 

ness of Lady Kelvi tender their sincere Sy mpathy at the ill- | came to n aei ee Nd Me 0 ее 
$ : " К hi ilovolts, ве н : 

he Vote of re vin and best, wishes for her 8р eedy күр ае of this condenser was 143 mfd. and the energy stored equalled 


j - or cubic 
sub. cm., or 12,500 joules, or 9,125 ft.-lb. per cu 
1 ike cae of ebonite K =, D.S. 400, condenser 
1 em. thick; the capacity of this was уйу mfd., and 


r. 8 Sret was then carried unanimously.) 


retirin n T nompson then proposed a vote of thanks to the 
5 President, Dr. Glazebrook, who, he said, had filled the 


125 joules in 10,0 
metre of glass. 
1 metre square, 


now be altered. A strong Papers Committee had been estab-. 
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the energy sto 141 joules per 10,000 cub. cm., or 14,100 joules, 
equal 0 9,275 feb, Por cubic metre of ebonite. Taking mica 
or micanite K=6, D.S.=600, the capacity of this would be 
approx. 385 mfd., ene 90,000 joules, or 65,000 ft. -Ib. per cubic 
metre of mica. Comparing the cost of a dielectric for a given storage, 
say of 1,000 joules, the necessary amount of ebonite would cost £70, of 
micanite £15, of glass £4, and of air nothing. The dielectric strength 
of air was enormously increased by compression. At 15 atmospheres 
it had a dielectric strength of about 60 kilovolts per centimetre, or 
equal to that of many oils. Electricians had not exhausted the 
poseibilities of compressed air as & dielectric either for transformers, 
switches or cables. A matter to which Mr. Russell had not alluded was 
the proper factor of safety in dielectrics. In the азе of glass, he 
(the speaker) had found that it was not safe to до more than one-third 
of the way to the breaking-down point. Another matter was the 
effect of age on dielectric strength. Glass seemed to age with rapid 
oscillations, and when much used, as a high-frequency dielectric, fell 
considerably in dielectric strength. 

Mr. G. H. Nishrr said that, unfortunately, he had to disagree with 
Mr. Russell in many of his conclusions. He did not propose to cross 
swords with the author matbematically, but he was a critic of Mr. 
Russell’s premises, and sceptic as to his conclusions. A really wonder- 
ful mathematical structure had been produced in the Paper, but no 
attempt had beeu made to justify the assumption on which it was 
built, viz., that the behaviour cf air or gas under high olectric stress 
was comparable to that of a solid dielectric under similar conditions. 
Не (the speaker) was strongly inclined to the opinion th ıt no such effect 
had been observed as a partial burning, where a layer of air had been 
entirely absent. He emphasised the need for a fluid impregnation in 
extra high-tension paper cables, not only to fill up all interstices to the 
exclusion of air, but to follow the conductor when bent, and prevent 
separation between it and the dielectric. He did not agree with 
Mr. Russell's remarks as to the injury caused by too high pressure 
tests. If a cable were taken, which, for example, had been pre- 
determined would break down in two hours at а pressure of 20,000 
volts, and the pened of test was interrupted, a diminished insulation 
resistance would be found, and if the pressure was applied again after 
only a short time the cable would break down at the end of the 
balance of the two hours’ test. But if the cable were allowed to rest 
for 24 hours the original insulation test would be obtained, and the 
cable would be again in a condition to stand a two hours’ test. He 
mentioned that the test pressure should be in excess of that required 
to break down an air-gap equal in thickness to that of the insulation, 
otherwise it is useless as an indication of cracks or broken insulation. 
As to the influence of the size of the conductor, Mr. Russell had quoted 
Mr. Jona, whose experiment had consisted of the testing for disrup- 
tive voltages of two single-core cables of different diameters, but each 
wound with the same thickness (1:4 cm.) of paper insulation, one core 
being 0°1 em. in diameter and the other 29cm. diameter. The former 
conductor had broken down at 40 kilovolts and the latter at 75 to 80 
kilovolts. Не (the speaker) thought this could be readily explained 
by mechanical reasons. It was impossible, he thought, to wind such 
a thin wire with half an inch radial thickness of paper without break- 
ing the paper. He quoted an experiment, їп which similar 7/16 and 
57/16 cables were used, showing exactly opposite results to those of 
Mr. Jona, the smaller conductor standing the higher pressure. As to 
the grading of cable, the author had quoted Mr. O'Gorman. Unfor- 
tunately, Mr. O'Gormau's theory, like many other purely mathematical 
deductions, had the decimal point in the wrong place, judging it from 
the practical standpoint. As to Mr. Jona’s graded cable, which was 
referred to in the Paper, this cable was built up roughly of two-thirds 
rubber and one-third paper; the insulation of this cable would cost £700 
per mile, whereas the cost of ordinary insulation would be about £130 
per mile, and the latter would stand the same test. He thought cable 
makers had some cause for complaint, inasmuch as thev were usually 
not informed as to the actual circumstances under which their cable 
would be worked. He knew of one case in which cable which was 
specified for 6,000 volts was supplied, and subsequently he had dis- 
covered that a pressure of us much as 18,000 volts waa momentarily put 
on this cable because of resonance. It did not break down, but if it 
had he was sure the manufacturer would have received a claim for 
damages. He thought the cable makers in England provided an 
ample margin of safety, and this accounted for the general success of 
British networks of cables 

Mr. W. Н. PATCHELL said the Paper was notable inasmuch as it had 
enabled them to sce in that room a cable maker. As regards graded 
cables, the problem of the transmission of current at 20,000 volts 
pressure over the Niagara Falls system was got over entirel by the 
nid of ed cables. He had obtained a sample of those cables, and 
although he had shown these samples to manufacturers here he had 
heard nothing of the matter commercially. 

Mr. M. O’Gorman said it was six or seven years since the subject 
dealt with in the Paper was broached in England, and since that time 
practically nothing whatever had been done. They were told to-day, 
and almost in the same words, that the British cables were the best. 
There was а very important scientific point which it was necessary to 
accept with a certain amount of taith, and that was the question of 
stress and strain of dielectrics in relation to potential gradient. One 
Was accustomed to say that the stress was the name given to tho 
potential gradient. If it was only а name, they could, Ou call 
it anything they liked. Was there any proof to show that the force 
upon a small point bore any relation to the mechanical tearing asunder 
of the complete cable? In air they had a certain law between stress 
and potentiul аро as regards most substances there was no very 
clear proof of that straight-l' зө law which governed Mr. Russell's Paper. 


The difficulty of gett:ng perfectly smooth surfaces was such that they 
had not yet proof of anysstraight-line law as between ient and stress. 
Accepting the straight-line law as the best, Mr. Whitehead and be had 
taken the trouble to go straight through all Mr. Russell’s work, and had 
separately and individually arrived at the same conclusions as Mr. 
Russell, and he would submit his proof for publication in the Journal, 
As to the question of production cost, reducing the size of the cable 
did not particularly reduce the cost, but there were economies in the 
materials used in laying such cables. As to Mr. Nisbett’s interesting 
experiments showing that if a cable were subjected to very high pres- 
sure its insulation Fell very rapidly, but after a rest would recover, 
this was explained, he thought, by the fact that small quantities of 
water collected at the points of greatest stress, but these dispersed 
again through the dielectric if the cable was given a rest. Any second 
breakdown would, however, occur at or near the original place. 

Mr. G. Н. NisBETT remarked that if Mr. O'Gorman had said oil 
instead of water, he would be nearer the truth. 

Mr. A. CAMPBELL said he proposed to deal with only two points. 
The first was the question of nomenclature. Mr. Russell's dielectric 
coefficient meant the same as specific induction capacity or dielectric 
constant. All these terms seemed objectionable. Specific induction 
capacity was very clumsy, dielectric constant was colourless, and so was 
dielectric coefficient. He would suggest that Mr. Oliver Heaviside's 
clear nomenclature should be adopted, using the word permittivity. 
As to the practical question of the testing of isotropic solids for dielec- 
tric strength, Mr. Russell's suggestion аз to embedding spherical elec- 
trodes in the insulating material was very easy with plastic solids, but 
not at all easy to apply to solids such аз mica or similar material. He 
suggested that the difficulty might, be got over by the application of 
auxiliary insulating material of about the same permittivity, as shown 
in the diagram herewith. This would help to give a suitable dis- 
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tribution of potential fall between the two spheres, so far as it depended 
on permittivity. He would like to ask, if one was treating with good 
insulating material, to what relative extent the stress was modified by 
the resistivity of the material as compared with the permittivity. 

Mr. E. J. Watson said that the application of high pressures toa 
cablo would have a harmful effect although a fault might not actually 
occur. 

Mr. C. C. PATERsoN said he would like to ask Mr. Russell how he 
would proceed if he had sheets of insulating material to test. It was 
very desirable that they should have some specific method of testing 
insulating sheets on the same basis as one could test the dielectric 
strength of oils. He asked Mr. Russell to what extent he thought it 
possible to calculate the effect on the breakdown voltage of using flat 
electrodes with hemispherically rounded edges. Possibly large spheres 
which only touched the sheet at a single place would give truer resulta. 
If neither of these methods would do, he suggested allowing the flat 
electrodes to overlap the circular piece of sheet to be tested, and 
stopping the possibility of arcing across at the edges by pressing the 
specimen against the centre of a flat ring of high-grade rubber. 

The CHAIRMAN (Mr. Sparks) said there was in his opinion a great 
росе difficulty in the grading of cables, as insulating materials 

ad different qualities. From the user's point of view the most impor- 
tant point was that of the cable lasting over long periods. He saw an 
objection to the use of more than one insulating material. His experi- 
ence with rubber and paper insulated cables hail heen different from that 
shown in one part of Mr. Russell's Paper. As to the use of cable of 
amall diameter, taking small rubber-covered concentric cables, bis 
experience of 17 miles of that cable in use for the last 11 years with 
2,000 volts, pressure 50 cycles, had been that 32 faults developed in 
the cable. This was very serious and had led to the abandonment of 
that size of cable. Next size, 0°15 sy. in. conductor, in use 50 years, 
had shown only three faults. Forty-nine miles of another cable, also 
rubber covered, 0:15 cross-section, diameter 0:5 in., dielectric 0°14 in., 
working at 6,000 volts the greater part of last-year and at 2,000 volts 
for the previous 4 years, had developed no faults at all. As to paper- 


insulated cables, he had had experience with 200 miles of these work- 


ing at 2,000 volts, but had had no failure at all of the cable itself, only 
fuults occurring at the joints. The cable makers had put on the mar- 
ket cables with a sufficiently high factor of safety. He was not a cable 
maker, but he felt considerable sympathy with them. He was sure 
that they spent a great deal of time and a large amount of money on 
the improvement of cables. In this matter he was sure England was 
not behind. 

Mr. E. Jona (communicated) said he found quoted in the Paper the 
opinion of the American Institute of Electrical Engineers (which 
seemed to be shared by the author) that: A given setting of the 
spark-gap is a measure of one definite voltage, and, as its operation 
depends upon the maximum value of the voltage wave, it is inter- 
dependent of wave-form, aud is a limit on the maximum stress to 
which the insulation is subjected.” Further reference was to be 
found with the same opinion where the amplitude factor was dealt with. 
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Now, he should like to ask if this opinion had been arrived at by con- 
clusive experimenta, and, if so, by whom and when, or was it instead 
merely theoretical? Should such experiments te lacking he would 
much hesitate to accept such opinion. Mr. Russell propounded the 
theory that in a cable in which a was too small and less than b/e, 
when subject to high tension, the dielectric began to char near the 
copper, and that the discharge took place only when the radius of the 
charred dielectric was less than b/e. He referred concerning this to 
one of his (the speak er s) experiments, and, reckoning the results on the 
basis of this theory, found that they agreed sufficiently with the theory 
itself. It was а skilful hypothesis to which he had himself occasion to 


allude in the past, but he did not know if it perfectly answered to the 
truth. In the thesis referred to, if the eable was tested for several 
hours to the highest possible tension without reaching the break- 


down point, the dielectric near the conductor ought to be charred to 
a great extent, and then, measuring the capacity of the cable before 
and after the test at high tension, one ought to find that such capa- 
city was increased after the test. Now this did not occur, or at 
leat. did not occur always. It was true that this experiment was not 
totally conclusive for various reasons: nevertheless, it was an instruc- 
tiveexperiment. In his Paperat the St. Louis Congress he had described 
an experiment of this kind. He had been engaged for over 10 years in 
this matter, and his present conclusion was that, unfortunately, the 
experiment was most difficult and often gave results which were not in 
accord, owing, perhaps, to the non-homogeneity of the ‘dielectrics, and 
that the theories based solely on the gradient of the potential were 
deficient. Such theories were partially true, but they did not represent 
the whole truth. He wished to correct a remark made by Mr. 
Russell, that “ Jona's experiments indicate that the dielectric strengths 
of paper-insulated cables do not vary much when the range of tem- 
perature does not exceed 60°C ; they are probably slightly less at 
the high temperatures.” He found tea that they were perhaps 
slightly са at very "ond temperatures. He also noted a printing 
e compound of a e of ru d 

ol sulphar it рон 2 i in : bber ; instead of 0:02 per cent. 
Mr. F. J. O. Howe (communicated) considered that the extreme in 
шш cable design was found in the case of the testing leads 
тп high-voltage transformers and cable tanks at a cable works. 
еге те voltage was necessarily three or four times that of а com- 
E cable, while tho current, was extremely small. As far as the 
eor n was concerned, some small size, say pz, would be chosen as 
le €, but this had the disadvantage of requiring 7 in. (radial) of 
a г, 80 that а hollow conductor had to be resorted to. For such a 
а е опе Ee he tempted to adopt dielectric stresses of the same 
iit is used by Mr. Jona for his 100,000 volt cable—viz., ap- 
1 8 е 1 9,000 volts per millimetre for rubber and 6,000 volts per 
is 1 iy i paper. However, such values were not allowable for 
Д, x E Fixing on a reasonable safety factor (two to 
“ibs Th i ж work with 6,000 volta (R.M.S.) per millimetre for 
ая Yi ollowing were the dimensions and materials of a high- 
Phillips We e manufactured 3ome time ago by Messrs Johnson & 
salis n T 8 and in use in their cable works for voltages up to 50,000 
core 0:55 in | or for occasional work up to 70,000 volts :—Fibrous 
rubber 1°75 i poen lead tube 0:65 іп. diameter, tape, compound, 
steel wires т tape, lead 1:95 in. diameter, jute, galvanised 
iunilatíon abt 15 radius for conductor = a =0°325 in., radius for 
al M in in. therefore b[e- 0:322 in. against а —0:325. Any 
wali of the conductor (keeping the overall diameter constant) 


mean an increase of the dielectric stress. 


Pointed out that for the most The author had 


shoul economical cable the value of “а” 
жм re, to that of "d" In the above case a=0-99d. In con- 
insulation Inve е author's theory on the breakdown of the innermost 
details of cable ten. badly designed cables, he (Mr. Howe! submitted 

е tests carried out with high pressures some time ago, 


Which showed that 
there was no charri i : 
point where the fault i ud arring of the insulation, except at 


Dr. C. C. i 
юше а communicated) said that a matter which had 
in connection with f r. Russells Paper had come under his notice 
tal transformers uses intended to protect small instrument poten- 
lo deter: on the high tension side, These thin fuses seemed 


ete . 
which erige and this was probably due to discharges into the air 
At 3,750 


volts Ne an i to the small diameter of the wire. 
imum Xlential c With a distance between phases of 1 ft., the 
Would be 285 000 gradient in the neighbourhood of the fuse wire 
dielectric stron 0 8 per centimetre, which was much above the 
mechanically de T Thus a discharge occurred which in time 
cuit, The farticu ger the thin wire and would cause it to break cir- 
testing, especiall du ih of Mr. Jona’s 150 kilovolt cable wore in- 
э i a lead tube d it advantageous to encase the inner 
reelain ling ; secure as s е. Тһе cas 
св line insulators would be е а smooth surface. The case of 


ally fixed to pi ; 

electric str to pins having а screw thread cut upon them. 

| ess in the porcela | 
е thread must be 


analogous to this, in that they were 
‚5. The 
ee in кееш! of the sharp tops 
„on any of the . 27680. At would be interesting to know 
15 en found Tb, xtremely high voltage transmission lines, it 
reads, had been of sharp ЖЕМ Sader on the pins, such as screw 
Sülatore. appreciable effect on the durability of the in- 


Mr. J, Т.М 
the dielectric, anoth communicated) remarked that instead of grading 
even distribut ег possible method of obtaining an approximately 
0 one вц © potential gradient in the insulation of a cable 
tra hig tension ве! some two years ago at acourse of lectures 
slternating-current t bles. It could most easily be applied in the case 
transmissions. To the best of his belief it was 
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novel. The plan was to insert one or two wrappings of conducting 


layers (such as thin copper tape, or thin lead sheathing) so that the 


dielectric of the cable was divided into two or three equal parte. These 
conducting sheaths were then connected to suitable tapping points on 
the transformer supplying the cable, thus maintaining these shenths at 
the desired intermediate potentials. 

Мг. А. W. Азнтох (communicated) remarked that in the Paper the 
author had treated the subject mainly from the mathematical stand. 
point, and his conclusions with regard to gaseous dielectrics were 
supported by experimental evidence. With regard to solid dielectrics, 
however, and more especially with cables, the agreement between 
electrostatic 9 and experimental results did not appear to be 
very close. From breakdown tests on single dielectric rubber cables 
he(Mr. Ashton) had come to the conclusion that the potential gradient 


as calculated from the formula = 


log bja 
instead of being constant On the other hand, the ratio V t (¢=thick- 
ness of dielectric: decreased as ¢ increased, but not to the extent shown 
by theory. Actual results on pure vulcanised rubber showed Rmax, 
—400,000 volts per centimetre for h/a 1:4 and 550,000 for 0% 2 7. 
Similarly for rubber cables the potential gradient for disruption appa- 
rently increased as b/a increased. ^ Those results were obtained by break. 
down tests in which the pressure had been raised as quickly as possible 
until the cable had broken down. The results obtained by Jona on the two 
paper cables of equal thickness but different diameters were in agree- 
ment with those given above. Thus, Rmax. was 78,000 volts per cen- 
timetre for bja =? and 238,000 volts per centimetre for b/a = 28. The 
author considered chis to indicate the breaking down of the inner 
layers at about one third of the ultimate breakdown pressure in a 
manner similar to that in which the ‘‘ electrostatic corona " was formed 
in gases. That effect could only take place in cables which had 
bja >27, and as a similar variation in Rmax, was obtained with cables 
for which b/a «277, it was evident that this theory rested on a very 
slender foundation as far as this 5 was concerned. Coming 
to the result obtained by Jona on the graded cable, it was doubtful if 
this was any better than what had been obtained in the case of the 
Helsby patent cable without any attempt at grading. In this type of 
cable the inner and outer layers consisted of a material which was 
practically unattacked by the gases produced in a gas discharge. The 
three internal layers were vulcanised rubber, and the dielectric con- 
stant increased outwards from the copper, the dielectric strength being 
practically the same for all three layers. This cable was different in 
size to the Jona “graded” cable, and a strict comparison between 
them was difficult. The speaker, however, showed that, reduced to the 
same basis, the Jona cable had stood 45,000 volts continuously and 
60,000 for four hours, whilst the Helsby cables had stood 60,000 volts 
for eight hours without breaking down and 120,000 for one minute, a 
result even better than the Jona cable, and one which was obtained 
not by simply ignoring, but actually defying the electrostatic theory. 


increased as b/a increased, 
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NEW HIGH-TENSION INSULATORS AND LINE 
CONSTRUCTION. 


Considerable attention is being paid in America at the present 
time to the subject of the insulation of high-tension transmission 
lines, and several Papers have been read deseribing new forms of 
insulators of a suspended type which are stated to be more satis- 
factory than the usual pin and petticoat form. At the Annual Con- 
vention of the American Institute of Electrical Engineers Mr. H. W. 
Buck described a method of line construction which had been de- 
veloped by Mr. E. M. Hewlett and himself, and which was considered 
to be asafer method of operating extra high-tension lines than with 
the usual construction. d 

The author showed (see Fig. 1) a design for a 100,000 volt two circuit 
line which is soon to be constructed for transmitting 50,000 H.P. 
165 miles. The spans in this case will range from 500 ft. to 1,000 ft. 
in length. Here tbe line is suspended below the cross-arm on most 
of the towers. The lines wil] be dead-ended with jumper connec- 
tions, as shown, at angles and on tangents, at about every fifth 
tower. This dead-ending will be for the purpose of stoppicg any 
creeping of conductors on the line as a whole, to check the trans- 
mission of longitudinal waves along the conductors due to wind, and 
on curves to take the side stress of the conductor due to change in 
direction. In this installation the lines will not be triangulated, but 
at suitable intervals along the lines the conductors will be trans- 
p^sed so as to balance up effects of mutual static and magnetic a 
duction. Fig. 2 shows а method of assembling the insulators for 
suspension under а cross arm. 


The advantages of this construction, which might be termed 


« geries unit insulation," over the pin and petticoat type are sum, 
1 by the author as follows: (ч) With the standard type is 
pin insulator now used the difficulties of construction ds у 
rapidly at the higher voltages. ‘The cost of insulator oe given 
margin of safety 5 оак 1 S i pea а ree 
increase in voltage i series 
„ of Шо: increases only in direct кореп о 
che іпегезве in voltage, the only change being in the number о 
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units in series, and there is practically no limit to the degree of 
insulation obtainable. (b) The stresses are directly applied to the 
oross- arm; this cheapens the construction of the tower. (c) The 
insulation can be increased indefinitely by adding dises in series 
without increasing the space occupied on the tower. (d) Where 
each span is dead-ended, all faces of the insulating units are exposed 
to the cleansing action of the rain, so that dirt cannot accumulate 
thereon. This arrangement also prevents the dripping water from 
forming electrical communication between units as occurs from one 
petticoat to another in the pin type of insulator. (e) A standard 
insulating unit can be adopted for all voltages, the only variation 
being in the number linked in series. (F) If any insulating unit 
becomes damaged or completely shattered, the insulation of the 
remainder is not affected. The damaged unit can be replaced 
without the necessity of renewing the whole. (g) If a tower is 
directly struck by lightning the cross-arms will be likely to take the 
discharge, since they are above the lines, whereas in the pin type of 
insulator the line is usually the highest point. (Л) In long-span 
installations, where the conductor at each end of the span is tied 
fast to an insulator mounted on a pin, experience has shown that 
crystallisation is apt to take place in the conductor at the tie, due to 
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Sketch showing lines 
attached to towers 
to prevent creeping 
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its rigidity at that point and the vibrations in the span. This fre- 
quently results in breakage of the conductor. The flexible connec- 
tion between conductor and cross-arm afforded by the series of 
insulators should reduce this tendency to crystallisation, and should 
therefore permit spans of any length to be used without further pre- 
cautions against this action. 

The author states that long acrial spans under wind pressure take 
& permanent and steady deflection throughout the span, proportional 
to the average wind velocity along the span, and no indications have 
been observed of swinging to and fro, and the towers shown are 
designed so that the conductor can safcly be deflected by the wind 
about 60 deg. on either side of the neutral position. The insulator 
which gives the best results electrically and mechanically is stated 
in the Paper to be the link type developed by Mr. Hewlett * and 
having the grooved or fish-tail periphery, as seen in Fig. 2. Four 
of these in series are sufficient for 100,000 volt operation with a 


ТА Puper was read at the sumo Convent) : : "m 
ing these insulators. vention by Mr. Hewlett describ 


liberal factor of safety. A very important element in this construc- 
tion is, of course, the methods of fastening the insulating units 
together and attaching them to the line and cross- arms, and several 


methods have already been worked out, but further experience in 


practical line construction and operation under this system will 
demonstrate the best methods of installation and attachment. 

We notice from recent issues of our American contemporaries 
that the Locke Insulator Mfg. Co. have placed on the market a 
suspension type of insulator designed for high-voltage transmission. 
Fig. 8 gives an idea of the method of using these insulators, which 
are said to have a breaking strain of from 10,000 Ib. to 12,000 Ib. 
Each of the insulators is tested to 90,000 volts for five minutes 
before being sent out. 


Fio. 2. 


At the annual convention in September of the Canadian Electrical 
Association, Mr. C. E. Delafield read a Paper on High- Tension 
Insulators from an Engineering and Commercial Standpoint," in 
which the author first considered the importance of high voltages 
for economical transmission of power, and then dealt with the 
design of insulators, The following is an abstract of the latter part 
of the Paper, which appeared in the Electrical Review (New York). 

Up to the present time the commonly accepted form of insulator 
is what is known as the pin type, meaning by that an insulator 
having for its resting place a pin embedded in, or fastened to, a cross- 
arm, this pin being of wood or metal. Present practice has demon- 
strated that wood can be safely accepted for insulator pins up to 
25,000 or 30,000 volts. Beyond that it is advisable, for mechanical 


Fia, 3. 


reasons, to use malleable iron, but the so-called pin type of insulator 
has reached such dimensions, in the endeavour to meet the require- 
ments for higher voltages, that it seems to be the consensus of 
opinion of the leading high-tension engineers that this type of in- 
sulator has reached the limit of good line construction. Not only 
is it а difficult matter, from а mechanical standpoint, to find a pin 
that will take the necessary stress incident to ап insulator of this 
large size and weight, but the problem of manufacture, from the 
standpoint of the pottery, is one that is exceedingly difficult, so that 
apparently it is necessary to make a radical departure from the 
present practice, and it їз the belief of the writer, and also of other 
ocn aet а suspended form of insulator will be the type which 
e used. 
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The suspended type of insulator would have the advantage that 
ample arcing distance could be provided without making the insu- 
lator top heavy and difficult to manufacture. It should be во 
designed that arcing cannot occur until the voltage is sufficient to 
rapture the air and cause the current to arc from end to end, this 
feature being of great importance where the insulators are mounted 
on steel towers, which is conceded to be the best engineering prac- 
tice. On high-voltage lines where steel towers are used the pin 
type of insulator for 100,000 volts, or higher, would seemingly be 
almost an impossibility, owing to the size necessary to take care of 
the surges and other line disturbances and owing to the fact that 
the earth potential is carried into the head of the insulator by the 
steel pin and through the metal towers. 

In designing a porcelain insulator for this class of work, it should 
be borne in mind that cemented parts, if any, should be under com- 
pression and not under tension. There should be as few still air 

as possible to avoid the accumulation of dust, insects, &c., 
and there should be nothing but porcelain, well vitrified, between 
the points of opposite potential, Engineers are now at work along 
these lines, and it is only a question of a short time before the 
pmo ped will be evolved for these higher tensions — if it 

no у come to pass. 

In this Paper the writer only aims at discussing the qualities of 
porcelain insulators, as it is now generally conceded that porcelain 
is superior to glass for the manufacture of high-tension insulators, 
and, in fact, supersedes glass wherever the question of cost is not 
a paramount problem. In the designing of an insulator for any 
given voltage, and especially for the bigher voltages, there 
are three considerations of primary importance: (1) Electrical 
design, (2) mechanical strength, and (8) quality of the material, 
In the electrical design consideration must be taken of the 
dielectric strength of the adjacent air, and the potential gradient 
must be made as gradual as possible from line wire to earth. For 
instance, in two insulators of the same general design and different 
manufacture, the one having the greatest electrostatic capacity, and, 
therefore, the greatest electrostatic field, will suffer from brush dis- 
charge and arcing over sooner than one having less electrostatic 
capacity, and, therefore, less electrostatic field. 

Due care must be exercised in the manufacture of porcelain in- 
sulators to secure the necessary dielectric strength between the tie 
wire or top groove and the point inside the insulator, which is in 
closest proximity to the head of the pin, providing that pin is made 
of iron, which is usually the case in voltages in excess of 80,000. 
Хо dependence must be placed on the pin and cross-arm for addi- 
tional insulating qualities, and all insulators, whether of porcelain 
or glass, should be tested with approximately three times the full 
line voltage brought to the inside of the insulator head. Cheapness 

n often considered as of chief importance, but experience 

кар the necessity of a reasonable factor of safety. 
i d ра у ai the electrical design, it is necessary in the 
ЭК кеди: о at the factor of safety be sufficiently large ; 
niii. insulator designed to carry 50,000 volts should 

a dry test of approximately 150,000 volts, thus giving a fair 

tor of safety to enable it to withstand the possible surge s ltage 
caused by short circuits, &c. This 90 1 и tion h Ё ited the 
Pin type of insulator to approximately 60,000 volts line натру E 
to secure a factor of safety of three, it would be necessary to build 
an insulator of mammoth roportions and uncertain b Чу havin 
рн а is almost prohibitive to pin work. This, 1 shows 
higher у method of securing a proper factor of safety on the 

a E. yr would be to use а suspended type of insulator. 

n in xd composition of а high-tension porcelain insulator. 
ching clay, riy оороо "4 certain proportions of English ball, 
tome feldspar and pi 10 т ay, commonly called Tennessee, and 
Proper mechanic М 2. e clay forms the body and gives the 
uartz is rength, while the function of the feldspar and 


! eic id а hiis thoroughly permeate all the parts of 


jected to М а thoroughly vitreous mass when sub- 
various ringa heat. This mixture, having gone through the 


cloth of grinding, is forced through a filter of copper or silk 
t ш to remove all impurities, and is ien. ormed in 
1t is to be used ia and designs suitable for the purpose for which 
amount of moin placed in the drying room. After a sufficient 
ipped in Шол been removed in this way the insulators 
room, after whi che th solution, and are again placed in the drying 
168% approximatin 21 are placed in the kilns and subjected to а 
m order that a 8 2,700°Е. It is necessary to glaze the insulator 
the desired xr re glassy surface may be obtained, as well as 
le Proper amount of r in baking, the insulator is not subjected to 
Vitrified. If on , eat the body of the clay will not be thoroughly 
much heat the od e other hand, the insulator is subjected to too 
all insulators Y of the clay will be porous. A certain number 
tests, one Ме ma from the kilns are subjected to two elec- 

the porcelai y test to determine the dielectric strength of 
88 near] у, and the other a precipitation test to determine 


гу as рова! : ‹ 
climatic conditions” the action of the insulator under most severe 


GENERAL CONSIDERATIONS OF THE DEVELOPMENT 
AND POSSIBILITIES OF SINGLE-PHASE MOTORS 
FOR RAILWAY WORK.“ 


BY A. HEYLAND. 


* 

Summary.—The author takes the view that no appreciable progress 
can be looked for in the application of single-phase commutator motors 
to railway work. Certain new combinations are, therefore, described, 
which permit the use of simple single-phase induction motors supplied 
with slip-ring rotors, but without commutators, and for these systems 
the author claims results far superior, both electrically and economic- 
ally, to those given bv commutator motors. 


The results which, up to the present time, have been obtained 
from the two classes of single-phase alternating current commutator 
motors—1.e., from the series motor and from the compensated re- 
pulsion motor—may be taken as about equal, when judged from a 
purely practical standpoint. 

Certainly the most important of these results is that, as far as our 
present knowledge of these machines enables us to see, we have 
already attained to as much as is attainable, and that both these 
motors, when running at their normal speed, work satisfactorily for 
traction purposes. Owing to the large commutator which has to be 
provided in both cases, commutation gives no trouble either with 
the series or with the compensated repulsion motor, when the 
machines are running at full speed. 

The weak point common to all alternating-current commutator 
motors arises from the commutation difficulties at starting, for, theo- 
retically, it is impossible to neutralise the short-circuit pressure at 
starting, induced under the brushes by the transformer action of 
the pulsating field. If we could obtain the same commutating 
conditions at starting which prevail when the machine is running 
normally, the commutator of an alternating-current motor would 
be scarcely larger than that of a continuous-current motor. 
Actually, however, starting difficulties compel us to use a large 
number of commutator segments, narrow brushes, low terminal 
pressure and the well-known large dimensions for the commutator. 

Again, the necessity of using low pressures and large wattless 
currents at starting requires the controller to b» designed for heavy 
eurrents, whilst in addition to this we have the extra weight and 
cost of the transformers. 


(a) The Series Motor.—The alternating-current series commu- 
tator motor in its action works, a priori, simply as an imperfect 
low pressure direct-current motor. Its origin was due to the need 
of a railway motor for single-phase currents, since no successful 
means were found of providing the single-phase induction motor 
with a large starting torque. The above-mentioned difficulties at 
the brushes, arising from the pulsating field, made it impossible for 
this solution, in its simplicity, to be considered ideal. 


(b) The Compensated Repulsion Motor.—This machine possesses 
the properties of an induction motor when running, and those of 
an imperfect direct-current motor when starting. By this means 
it was hoped to avoid commutation of the current, except at low 
speeds, whilst a high-pressure current could be led to the stator, 
when the machine was working under normal conditions. 


(c) Comparison between the Two Motors.—Apart from commuta- 
tion difficulties, the dimensions of the alternating-current motors 
have to be larger than those of the direct-current motors, because 
the power in a single phase system is supplied by pulsations. 
Neglecting the losses caused by these periodic variations of the flux, 
the maximum torque of an alternating-current motor is five-sevenths 
that of a continuous-current motor of the same size, if we assume 
the same heating in both cases and a sine wave for the alternating 
current. Roughly speaking, therefore, we may say the torque of an 
alternating-current motor is two-thirds that of a direct-current 
mator, so that, apart from the larger commutator required by the 
alternating current machine, this machine must also be some 50 per 
cent. larger than a direct - current machine ot the same output. 

The iron losses in а compensated repulsion motor are the same 
as in an induction motor; whilst, in а series motor, they equal 
those in а direct-current motor of five-fourths the output. But 
since the iron losses of the latter occur principally in the rotor— 
i.c,, in the less massive part—and in the repulsion motor they are 
practically confined to the stator, the more massive part, the total 
losses at full load will be about the same in the two cases—especially 
if we take account of the пе due to x gecond set of brushes 

exciting the compensated repulsion motor. 
o pic 5 io 5 it would appear that the compen- 
sated repulsion motor when working at or near synchronism, i 
superior Owing, however, to the very ingenious Оп о 
auxiliary poles on the series motor, due to Richter, Behn-Hschen- 

* Abstract of a lecture delivered at the fifteenth annual gathering of 
the ** Verband Deutscher Elektrotechniker.” 
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burg and Latour, this erp seems to have been overcome; во 
that both types can be held as being equal as regards 5 

In each case the transformers must be able to take the total 
power required for starting, and the only practical difference would 
seem to lie in the fact that, under similar conditions, the frequency 
for the repulsion motor does not need to be so low as that for the 
series motor, so that the transformers can be made lighter in the 
former case than in the latter. On the other hand, the low fre- 
quency gives the series motor great commutation advantages at 
starting. 

All these points are physical properties of the two types of com- 
mutator motors, and cannot be overcome by any improvement. 

Hence, the solution of single-phase railway motors must not be 
sought for in either the series motor or the compensated repulsion 
motor, for, in the first place, both these machines possess the 
characteristics of a low-pressure motor, and, secondly, of an imper- 
fect low-pressure motor, since the difficulties of commutation at 
atarting cannot be solved by any other means than those hitherto 
attempted. | | 

The ideal motor, of course, would be one to which the high- 
pressure current could be led directly, thus doing away with 
transformers. Such a motor would be of normal size, without 
commutator and having compensated phase displacement both 
during starting and running. 


(d) Combined Systems.—Although these ideals are unattainable in 
either of the alternating-current commutator motors already dis- 
cussed, there is, however, a method by which the ordinary single- 


phase slip-ring induction motor (without commutator) may be made to 
yield several times its normal torque and also a much larger starting 


torque than a commutator motor of like dimensions. This method 
consists of connecting an excited motor running light in parallel 
with the rotor circuit of the single-phase motor. This is best done 


in conjunction with two motors connected in cascade—the auxiliary 


motor (or excited motor running light) being connected between 
the primary and the secondary motor Such a sys‘em may be 
called an ‘extended cascade arrangement.“ 

In the case of two three-phase motors joined in cascade, such an 
auxiliary motor would suffice to neutralise the action of the leakage 


in the primary motor, to compensate the phase pee and 
y raising the starting 


to produce the field of the rotor, there 
torque to any required value. 


This arrangement exerts a quite peculiar action when the main 
motor is single-phase, because the auxiliary motor produces an ad- 
justable field at 90 deg. to the main winding in the secondary arma- 
ture of the primary motor, in the same way as the exciting current 


supplied through the exciting brushes to the rotor of a compensated 


commutator motor. On the other hand, in the secondary motor an 
adjustable rotary field is produced, so that this motor runs up as а 
rotary field motor. (The cascade connections are three-phase.) 
If, then, we now connect the primary motor directly to the single- 
phase mains, the transformer will no longer be required, and this 
machine acts both as a motor and as transformer to the secondary 
motor. The total weight of the motors (including the auxiliary 


motor) will not be greater than that of two alternating-current 


commutator motors of like power. 


For the auxiliary motor an asynchronous commutator motor (е.7., 
Görges motor) could be used. The motor is run up to speed on no- 
load and has only to work under the most favourable conditions for 
such a commutator motor. Further, it has the advantage of being 
self-exciting and, at the same time, of compensating and regulating 
the primary motor. To reverse the direction of motion, it is only 
necessary to reverse one of the phases on the low-pressure side.— 
i.e., between the auxiliary motor and the cascade connections—so 
that the auxiliary motor can be left running in the same direction, 
independently of the direction of motion of the train. 

There are various arrangements—some of which are quite new— 
for grouping such a cascade system of single-phase motors.* 

The chief advantages claimed for these systems are : — 


1. Single-phase induction motor installation, with small or com- 
pensated phase displacement. 


2. Allthe advantages of field regulation at starting. 


8. Weight and cost of the two motors plus auxiliary motors less 
than that of single-phase commutator motors. 


4. Avoidance of transformers and complicated controllers. 


5. Starting current i: a pure watt (or even leading) current ; 
furthermore, it is but afraction of that required by alternating-cur- 
rent commutator motors. 


* The author describes two of these arrangements at length—viz. :— 
(a) Combined system with field regulation. (Б Combined system with 
field and frequency regulation. It is almost impossible to summarise 
even the main features of these proposals, and a lengthy description 
would occupy too much space. It is a pity that no experimental results 
were given, in which case these new and ingenious arrangements might 


have been compared with the commutator motors which they are hoped 
to supersede.— Ер. E. 
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ELECTRIC POWER APPLIED TO TEXTILE 
FACTORIES.* 


BY W. B. WOODHOUSE. 


In all parts of the world where textile manufacture is carried on, 
there has been in the last few years а rapid spread of the use of 
electric power for mill driving, but, comparatively speaking, the Eng- 
lish manufacturers have lagged behind in its adoption. The develop- 
ments in the design of textile machinery to suit electrical driving 
have, on the statements of the English makers, been practically 
confined to their foreign trade. It is to be hoped that the next few 
years will see this reproach removed. з | 

Owing to the electrical motor being a high- peed machine, textile 
machinery is likely to undergo a change of design 1n the direction of 
an increased speed of the driving shaft, which change of speed should 
in spinning machinery result in an improvement. The general ad- 
vantages of electrical driving are well known and the subject is too 
wide to be treated as a whole in the extent of this Paper. It is pro- 
posed to consider only the following special points: (1) Nature of the 
textile load as affecting the method of driving, (2) advantages of the 
individual drive, (3) economical use of capital, (4) effect of speed on 
output, (5) public supply versus private lant. | ‚ 

1. Inconsidering this matter we are first met with the point thata 
very large proportion of textile machines are required to be run ata 
constant speed, and it is for this reason that the most suitable type of 
motor is the alternating-current induction motor. This motor haa 
other advantages over the direct-current motor, simplicity and 
lower first cost being the greatest, The adoption of direct current 
except in special cases is to be strongly deprecated, In dealing with 
the estimation of the power required to drive textile machinery eleo- 
trically and with the annual running cost, the engineer has met with 
considerable difficulty owing to the practical difficulty which the mill 
owner had in estimating his power other than as indicated horse. 
power. The power costs in a mechanically driven mill are calcu- 
lated on the basis of the cost of an indicated horse-power-hour and 
the load has been assumed to be a steady one or nearly so. This has 
led in many cases to а serious overestimation of the cost of the elec- 
tric drive. The load on textile machinery is in no case absolutely 
steady and in the case of looms and mules is of an extremely variable 
nature; moreover, the power taken to drive the machines varies 
throughout the day and according to the weather. The author gives 
curves showing the varying load at a mill throughout the day. 

2. A disadvantage of the collective mechanical driving of various 
classes of machinery from an engine which is not generally appre: 
ciated is that of the reflection of speed irregularities from one class 
of machine to another; for example, the variable load due to mules 
causes в variation of speed not only on the mule countershaft but 
throughout the whole mill, so that the carding machines or spinning 
frames in another department suffer a variation of speed which 
tends to decrease the uniformity and quantity of the rove or thread 
they produce, whereas in the individual drive each particular opera- 
tion is independent of any other. ue 

The first important advantage of the individual drive is the 
elimination of belts, gearing and shafting. This represents а con- 
siderable reduction in the power required to drive the machinery. 
In a number of mills tested by the author the loss of power in engine 
and shafting, bearings, belts, &c., amounted to from 80 to 50 per 
cent. of the total indicated by the engine. Tests of various mills 
have shown that the power taken to drive 100 ft. of shafting run- 
ning light amounts to 1 unit per hour on an average. Ina Paper 
before this society, read by Mr. Н. A. Jones, in 1905, particulars of 
tests were given showing that with belt driving the loss amoun 
to 5 per cent. per belt, and with rope driving 6:6 per cent. All 
these losses of power are difficult to check with the ‘mechanical 
drive, and they all increase with age. The no-load “ friction ' card 
of an engine does not give the true power, ав both bearing and 
belting losses are greater as the load increases, due to the extra pull. 

The second great advantage is in the freedom from limitations 88 
to the position of machines which is imposed by the nature of the 
mechanical drive. Machines can be arranged with only one object 
in view—namely, the economical handling of the products of manu- 
facture. Such processes as rag-grinding and willeying can be per- 
formed in outlying sheds removed from the main buildings. Wash- 
ing, dyeing and milling can be carried on in a position in which the 
steam and moisture are not conveyed to other parts of the mill. 
Every odd corner of а site can be utilised. The removal of shafting 
and belts admits more light and removes a principal cause of dust 
and dirt. The silk manufacturers in Switzerland and Italy, where 
the weaving is carried on electrically, consider this a potent reason. 
Also the power costs of each department can be accurately deter- 
mined, and a check kept on the efficient working of the machines 
and their minders. 

3. In the matter of capital cost the electrical drive effects con- 


Abstract of a Paper read before the Bradford Engineering Society, 


| November 4, 1907. 
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in construction, due to the lessened weight of shafting, and the fol- 
lowing reduetions may be taken as results to be expected: Reduc- 
tion in cost of building, 10 per cent.; reduction in cost of shafting, 
60 per cent.; reduction in cost of belting and ropes, 66 per cent. 
Where the electric power is taken from a publie supply there is a 
further reduction in that the cost of the engine, boilers, chimney 
and buildings, mill, dam, &e , is avoided. Manufacturers who have 
converted existing mills to the electric drive, taking a public supply, 
have, in many cases, paid the greater part of the cost of conversion 
out of the money realised from the shafting, pulleys, &c., removed. 
The reduction in the amount of capital spent on machinery which 
is not directly productive, such as steam engines, shafting, &c., has 
an important effect on the return on the capital expended in a mill. 

4, The most important claim that can be made for electric driving 
from a public supply is that of increased output due to steadiness 
of speed. In the case of the Yorkshire Electric Power Co.'s supply 
by three-phase alternating current, the induction motors run within 
2 рег cent. of synchronism at all loads, the speed of any motor on 
the system being absolutely determined by the speed of the power- 
station turbines. Diagrams are given by the author showing the 
speed fluctuation in actual cases before and after converting to elec- 
trical driving, and an estimate of the saving is also given in an 
assumed case, 

5. The advantages of a public supply may be summarised as: 
(l) Reduction in capital expenditure or an equivalent increase in 
pnm with the same expenditure; (2) steadier speed at all 
oads due to the larger generating sets employed by the power com- 
pany ; (8) рее security of supply due to the provision of spare 
plant by the power company; (4) freedom from the necessity to 
watch the coal market and keep in touch with the improvements in 
steam plant ; (5) freedom to make extensions or alterations and to 
run overtime in any or all departments at a cost proportionate to 
the power used—the heavy cost of running overtime in one depart- 
ment of a mechanically driven mill is avoided ; (5) capital is ex- 
pended on motors having a high efficiency which does not decrease 
with аде; expenditure on steam plant is on machinery which not 
— depreciates in value, but decreases in efficiency; (7) cheaper 

er, 

The question of cost is put last, as although the public supply can 
be, and is, given cheaper in many cases than the cost of power in 
isolated plants, yet the great advantages of increased output per 
machine and increased productive machinery per pound of capital 
outweigh the power costs considerably, and if these be taken into 
ue the price which the manufacturer can afford to pay for the 
* lie supply is much higher than that at which it can be 

ught. The power costsin textile manufacture are usually a small 
Proportion of the total costs of production and their importance 
compared with-increase of output is small. Where capital has to be 

ton а new mill there can be no doubt as to the advantage of 

e publie supply, and manufacturers whose mills are alread y 
May peed cannot afford to be left behind in this matter. 
onl be p be particularly noted that the advantages indicated can 
е zi reis when the electrical installation is designed by 
electrical oroughly familiar with the problem. Early experiences of 

driving were in some cases unsatisfactory for this reason. 


— —— ͤög— 


ON A STANDARD OF MUTUAL INDUCTANCE.* 


BY ALBERT CAMPBELL, B.A. 


an it is sometimes convenient to derive a standard of 
cedure is M from the standard unit of resistance, this pro- 
been itself pairs at illogical, seeing that the unit of resistance has 
calculated from only determined by the aid of mutual inductances 
thus for the dien Ө dimension of the coils or other conductors used ; 
whose value 1g m accuracy it is desirable to revert to a standard 
tions, бап be determined solely from the geometrical dimen- 


The auth : | 
ign for ahs aat „ considered the most suitable 


Practi ey 
e зар Conditions.—The most important conditions governing 
a piste that the standard must be— 
permanent ac y caleulable from the geometrical dimensions; (b) as 
i „Ав possible; and (c) of a value sufficiently largo to give 


sensitivi | 
mentioned abea en used in comparison methods such as those 


ы — these, it was d 
Ow 
vii Штепее of edd а 


o e the value approximately 0:01 henry. 
desirable о ачу Out some of the above бошай, it is clearly 

for all e distance from the primary cireuit to the secondary 
Yenience, let points, be relatively as great as possible. For con- 
ed us call the circuit with the smaller number ( of turns 


* 
Abstract of а Ра per read before the Royal society. 


the primary, the secondary having n, turns, and let M be the mutual 
inductance in millihenries. Since M, for a given geometrical dis- 
position of the circuits, is proportional to пт, a little consideration 
showed that for M=10 millihenries it would be desirable to make 
n,n, of the order of 100,000. Now it seems to be generally recog- 
nised that, for a coil whose dimensions have to be accurately 
measured, the satisfactory construction is of bare wire wound in an 
accurate screw-cut on a marble cylinder. Ifthe above conditions 
be kept in mind, it is out of the question, with nim,=100,000, to 
attempt to construct both the primary and secondary circuits of 
single-layer coils. 

As will be shown later, the solution of the problem consists in 
making the primary an accurately measured single-layer coil or 
coils, while the secondary is a many-layered coil, so designed that its 
dimensions and position do not require to be very accurately deter- 
mined. The possibility of such a design and the method of carry- 
ing it out were found by an examination of the manner in which M 
varies with the dimensions and positions of the primary and second- 
ary coils. 

I proceed to give some of the more interesting results of this 
examination. 

Variation of M with Dimensions and Positions of the Coils.— First, 
let us consider the simple case of two circular coaxial coils with 


m (millihenries), 


b (centimetres). 


Fic. 1. 


А =10 сш. лул=100,000, 


winding of negligible section, assuming for convenience of calcula- 
tion п == 100,000. Let their radii be A anda, and let b be the 


distance between their centres. im 
Let k=2/Aa//(A+a)'== sin y, and / = cos y. 
Then* (in henries) 


/ MNP. 478, 1б 
М = – 47пп Aa | ( = i) FE, j 10*5. ; (1) 
where Е and F, are complete elliptic integrals to modulus x. 
Since dE; lg EM 
di. M. T 
ee de E, F) 
dk i 
it can be shown that 3 
ОМ а а. — !9a(F; Ei) +(А – (%) Е, 10 b. (2) 
ба MAT FU і | 


rd Rayleigh's tablet 
tables,’ were calcu- 
10 cin.), and 


From equation (1), mainly by the help of Lo 
and in some cases by Nagaoka's formula and 
lated sets of values of M for в fixed value of А (viz., 
'aryl з of a and b. У. 
в dn calculations the families of curves shown in F LM 
and 9 were drawn. Each curve in Fig. 1 coresponde to А . 
value of a, and in Fig. 2 to a constant value б ay с рана 
that in Fig. 1 M із always maximum (and cM z ) 2 ficum 
b=0, while in Fig. 2 the maximum value ост ee 95 n 
value of « (not zero) for each curve. Thus w еп 2s laete: 
used, 6 should either be zero or relatively E Whe в zero, 
АМ ĉa is zero only when «a A or the coils coincide ; 


when b is rela- 
i 'ery {у in order 
tively large the whole construction has to be very bulk; in o 


С м Maxwell's “ Electricity and Magnetism," Vol. IL, $ 701 
+ Ibid., 2nd edition. 


+ Tokyo Sag, “ Butsu. Kiji-gaiyo," Vol. II., No. 17. 
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to obtain a large enough M. Accordingly the case of two coils is 
not sufficient for our purpose. 

If, however, the primary consists of two equal coils arranged 
with the secondary between them as in Fig. 3, all three being 
coaxial, М ie a maximum for axial displacements when 5, —5;. 

If, then, for any desired value of b (bi- bz) we choose from the 


m (millihenries). 


5 10 15 20 25 
@ (centimetres). 
Fic, 2. 
A=10cm ming 100,000. 


proper curve in Fig. 2 the value of a which makes M a maximum, 
the mutual inductance thus obtained varies only very slightly for 
small variations of а or small axial displacements of the centre 
coil ; in fact, we have placed the secondary coilin such а position 
Ps all round its mean circumference the field due to the primary 
coils is zero. 


Fic. 3. 


If b be chosen of such a value that the corresponding curve ia 
Fig. 2 is reasonably flat at its highest point, then the mutual induc- 
tance per turn will be practically constant over the whole section of а 
secondary coil whose axial and radial depths are both small; and 
the secondary may consist of a many-layered coil whose dimen- 
sions and position nead not be known with any high accuracy. By 
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doing this we throw all the burden of accuracy on i 
1 L the two primar 
Sen 155 5 we have assumed to be mere Ога. Clearly ihoa 
mae гер асе Ьу single-layer coils of accurately known dimen- 
1 = relative position, and so we must extend the above 
dein gation to the more complicated case where the primary con- 
8 Е two coaxial helixes, of equal and finite length, with the 
econdary coil midway between them, as in Fig. 4. Here at the 


points P and R (and all round the mean circumference of ROP) 
the field due to the two primaries should be zero, the component 
lines of force due to the upper and lower helixes being tang ential to 
one another, and in opposite directions as shown. 

Helix and Circle.—Several cases of the system shown in Fig. 4 
were investigated by means of the curves of Fig. 2. The mutual 
inductance between the helix LN and the circle RP was taken as 


approximately* 
4(M,+4M,+ Mj), 


where Mi, M, and M, refer to circles at the ends and middle of the 
helix ; a similar approximation to 0M/da was also made and a series 
of curves were drawn. The M and the 0M/da curves for the раг. 
ticular dimensions which proved satisfactory are shown in Fig. б. 
The relative dimensions (Fig. 4) are: HN=A=10,0OH=5, OK=10 
and OP= 14:60, this last being the value of a for which 0M/0a = 0. 

It wil be noticed that near the value a 14:60, M shows very 
little variation with a. (I should mention that the values for M 
shown in Fig. 5 for а single helix and a circle are the same for the 
two helixes and circle provided the total number of primary turns 
be kept constant.) 

After the proper relative dimensions had been found by the above 
method it was thought desirable to check the results by means of 
the much more laborious accurate formula of Viriamu Jones t 

It was found that an axial displacement of 0:85 сш. of the 
secondary from the mid position reduced M by less than 1 in 10,000. 
It will be seen that, with the above proportions, if the radius of the 
secondary coil is 14:6 cm., we may make it a coil of many layers and 
of appeciable cross-section. If, for example, the cross-section be 
05cm. x 05cm., then the maximum variation from the mean 
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centimetres. 
Fic. 5. 
A=10 cm. 7,n5-100,000. 


value, over the whole section, of the inductance per turn will be 
the same within a few parts in 1,000, and thus we can with perfect 
safety obtain an accurate result by using a method of averaging, 
such as by the Purkiss formula used by Lord Rayleigh.t 

A standard of the design described above is at present being con- 
structed at the National | Physical Laboratory. In this the two 
primary helixes are of bare wire (75 turns each) wound on one 
marble cylinder of 30 cm. diameter, while the secondary coil consists 
of 488 turns in a channel of 1 sq. cm. section with a mean diameter 
и 48:8 cm., the nominal value, therefore, being close to 10 milli- 

enries. 


PHYSICAL SOCIETY. 


At the шө held on November 8th, in the Physics Laboratory 
of the Royal College of Science, Dr. C. Chree, F. R. S., Vice-Presi- 
dent, in the chair, Mr. J. M. Gordon was elected a Fellow of the 
Society. 

Dr. FLEMING, in opening the discussion on Mr. Campbell's Paper 
“On the Use of Variable Mutual Inductances,” asked the author how 
his method compared in accuracy with the Carey Foster method, . 
using a commutator to add up the impulses. He had frequently 
measured mutual inductance by determining the self-inductances of 
the primary and secondary joined in series, with the windings firat 
helping each other and then opposing each other. He asked if the 
author's methods were мале when dealing with the high fre- 
quencies used in wireless telegraphy. 


* Merrifield, ‘‘B.A. Report, 1880. 


+ Roy. Soc. Proe., p. 192, December 9, 1897. 
t Maxwell’s Electricity and Magnetism,” Vol. II., р. 350, 8rd edition. 
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Vr. A. RUSSELL agreed with the author in thinking that mutual 
"ante was sometimes easier to calculate and easier to measure 


A NEW SELENIUM PHOTOMETER.* 


rial inductance. The variable mutual inductance standard BIR 
ws very compact, and would be a great acquisition to a pay sical | There are three principal sources of error which have to be con- 
hteratory. In calculating self-inductance the variable current-density | sidered in photometric work. The first is due to defects in the ap- 


over the cross-section of the wire sometimes brought in serious difti- 
culties. The measurement of self-inductance in these cases might pos- 
bly be made by Mr. Campbell’s method, but the limitations introduced 
into his formulæ by the assumption that the back E.M.F. was propor- 
tional to the rate at which the total current was changing wou d have 
to he considered. | | 

Mr. CAMPBELL, in reply to Dr. Fleming. said the methods of measur- 
ing mutual inductance described in the Paper were more convenient 
and direct reading than that of Carey Foster, although they were not 
wabeolute. They were of higher accuracy than the difterence-method, 
in which the primary and secondary were put in series and their 
combined self-inductance measured oth with the windings helping 
and opposing. In reply to Dr. Fleming and Mr. Russell, the met ods 
of measurement described were not intended, in general, for uso with 
high frequencies of the order of those used in wave telegraphy, where 
resonance methods appear to be the only ones available. Mr. Campbell 
mentioned that the correction for the small inductance of the rheostat 
in method (Bi could be got rid of by making the rheostat of constant 
inductance, this being attained by running а manganin and a copper 
vire side by side with a travelling contact across them, the current 
эше by the copper at one end and leaving by the manganin at the 
other. 


A Paper 


"Опа Freehand Graphic Way of Determining Stream Surfaces 
and Equipotentials " 


was read by Mr. L. F. RicHaRpsoN. The Paper shows that where 
an securacy of 1 to 3 per cent. of the range is sufficient, solutions of 


the equation 
eV EV OV о 


QG 0% 0 


may be obtained by drawing equipotentials and sections of stream 
surfaces, and amending them freehand until the chequers which 
they form take the appropriate shape at each point of the field. The 
method can only be applied in certain types of symmetry, ав where 
V is constant along each line of one or other of the following families 
of lines: (i) parallel straight lines, (ii.) circles with their centres on 
acommon axis and their planes normal to this axis, (iii.) radii from 
a point, (iv.) the normals common to the two surfaces of a thin shell 
sini shape, and (v.) a certain family of screw threads. It is 
: tful whether there are any other possible types. Within these 
M symmetry tho freehand method far surpasses analytical 
гу тае in its adaptability to boundaries and boundary conditions 
His ш ыы shape which сап be drawn on paper. It possesses the 
i s t dirmi of being tolerably rapid and free from the danger 
ef ge mon It can, no doubt, be extended to deal with con- 
The е 5 р on position, оп the potential or on the force. 
mishien, pes that it may be of use to designers of electric 
i аа Мы said that electricians had often to draw lines of force 
Шаа Тн й they had little more than their intuition to guide 
iod the edi ues of many of the variables were only known roughly, 
10 0 dhe lors curves were not simple geometrical figures. They 
improve thei de welcome the Paper, as it would enable them to 
space could in iagrams. The problem of the flow in two-dimensional 
taie h prof. f cases be satisfactorily solved by 5 
ever, that е : Y Shaw’s method. The author had shown, how- 
classes of prob phical method could be applied usefully to certain 
problems in three dimensions which it would be extremely 


aratus, the second to the relative sensibility of the human eye, and 
the third to the differing results obtained by different observers when 
the colours vary. All these defects seem to have been overcome 
by the construction of an accurate selenium photometer, which was 
put on the market а short time ago by the Elektromechanischen 
Werkstatte of Mainz. 

The principal characteristic of the new photometer is an arrange- 
ment whereby the selenium cell is alternately illuminated by the 
standard lamp and by the lamp under test. To obtain this result 
the selenium cell is given an oscillating movement, and passes 
directly from one light to the other I. e., not through a space lighted 
by a third source. A very simple electrical connection is possible, 
the cell being joined in series with a battery and milliammeter. 
Fig. 1 is a sketch of the gencral arrangement: I and i are the two 
sources of light, which are fixed on the photometer bench ; b and c 
are two mirrors, which reflect the rays of the two lamps in the samo 
direction, so that the oscillating selenium cell is successively lighted 
by the two lamps. When the two illuminations are equal there is 
no alteration of current in the circuit, and tho pointer remains sta- 
tionary. Ifthe two illuminations are unequal, the pointer vibrates 
in proportion to the difference of illumination. By moving the 
photometer box or one of the lampsa balance can be obtained in the 
ordinary way. The milliammeter used is calibrated to 6 milliam- 
peres, but only the values between four and six or five and six are 
marked on the scale. The greater part of the scale is suppressed, 
for it is found that more accurate meásurements can be mado than 
when the whole scale is divided. 

If a zero is preferred to a deflection method there are a large 
number of electrical connections which give this result. One of the 
simplest arrangements is ав follows:—The selenium cell 
is connected in series with a battery and the primary of а 
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transformer, whose secondary winding is connected to an alter- 
nating-current galvanometer. When the current ceases to vary in 
the secondary current becomes zero. The instrument, 
shows а deflection when the two illuminations are 
different, the deflection being proportional to this difference. As 

i the pointer is at zero, the sensitive- 
ness of the instrument can be made as greatas desired. This method 
may at present only come into use for scientific work, although the 
simple arrangement described above is about 10 times as sensitive 
as the apparatus now used. 


dificult t 1 
nes d күра by any other method * The speaker had fou nd кж —ү—ү—— 
where Мі etermining the “chequer ratio” in electrical problems 


Mr "Y а ot the field was unlimited. 
toa helix безде) asked if the author’s method would be applicable 
The inn nite length carrying a current. 
de en de remarked that in the method described much 
Re demon d . аза een 
: ply г. be id hi 
apply to the case of a helix ot ух Pa a his method would not 


: А Paper by Dr. J, Morrow, 
the Lateral Vibration of Bars, supported at Two Points 


Electric Locomotives for Mining Work.—The Engineering 
and Mining Journal describes two electric mining locomotives 
which possess some interesting features. These are built for a 
gauge of 3 ft. 8 in., the driving wheels are of cast iron with 
chilled tread, and measure 28 in. in diameter. The wheel base 
is 3 ft. The length of the engine is approximately 12 ft.; the 
height, exclusive of the trolley, is З ft. 6 in, and the width 
4 ft. 5 ip. The total weight is about 12,000 Ib. The locomotive 18 
ped with two motors, each of 15 H.P. capacity and designed 


with One End Overhanging,” equip 
миа Tead by the Secret 0 volts. They are 0 rated by one controller. The gather- 
at some oth cretary, When a bar, supported at one end and E E у 5 1 ne taro of the design, is 


ler point in its length. vib : 
е expr 8 length. vibrates under its own mass ouly, 
considerable eon which the frequency can be determined is of 
the ratio of the mi ity . When different values are assumed for 
P в, the expreaaion anging length to the distance between the sup- 
epending on this n еи to a customary form with a coefficient 
tit figures for a n 1255 In the Paper this coefficient is given to 
T er of different ratios from zero to unity. The 
on to more than санета approximate values cannot be relied 
Temarkable ace о figures, and that Chree’s simplo formula gives 


urac for : + E : 
? ian cases in which the overhanging length is 


operated by one motor and driven by means of bevel gearing; 


The reel is arranged to carry 300 ft. of 2 in. wire cable. It 15 


laced at the rear end of the locomotive, and the cable p pai. 
out between guiding rollers. The general equipment inc u о 
a hand brake, sand boxes with spouts for all wheels, gong anc 
electric headlights front and back. The top порае із ош 
able, so that all parts cf the locomotive are readily accessible. 


* Abstracted from the Schw 
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eiserische E lektrotechnische ZeitschriJt. 
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PRACTICE v. THEORY. 

There is seldom such direct conflict between theory and 
practice as was evident last week at the Institution of 
Electrical Engineers during the discussion on Mr. RUSSELL'S 
Paper concerning the Dielectric Strength of Insulating 
Materials and the Grading of Cables. We need scarcely 
say that a certain disagreement of this kind often occurs 
owing to the omission of essential considerations in 
theoretical treatment. It is not always possible to take 
such considerations into account. None the less, however, 
theoretical treatment is valuable. Such treatment 1s, we 
think, more difficult in cable problems than in the case of 
many others. The cable manufacturer belongs essentially 


to a secretive race, and, therefore, anyone who is not con- 
cerned with cable manufacture, and yet takes up the 
theoretical consideration of the subject, lays himself open 
to attack from directions which are not always easily 
foreseen. 
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Mr. RussELL in his Paper calls attention, among other 
points, to the most suitable proportions in concentric 
cables and to the very considerable differences which may 
arise between the effects of direct and alternating currents 
on апу given cable, and he emphasises the economic impor- 
tance of grading the insulation. The subject of grading is 
by no means new. It has been advocated by Mr. Mervyn 
O'Gorman, and it has been actually carried into effect by 
Mr. Jona. Mr. O'GonMAN speaks with some authority on 
the subject, and he has shown that considerable savings 
are possible, though we are inclined to the view that any 
savings, apart from the cost of the cable itself, would be 
immaterial. Possibly a little bitumen might be saved if it 
were worth while to make the troughing smaller, and a 
little less labour might be required ; but such savings 
would be a small proportion of the whole cost. Mr. Jona 
also is well qualified to speak on the subject since he is 
actively concerned with cable making, and he has shown 
that such cables can be produced, capable of giving very 
good results on test; but we believe that such cables are 
not more than tentatively on the market. Mr. NISBETT, on 
the other hand, who speaks from large experience, expressed 
his unqualitied disagreement with the conclusions reached 
by Mr. RussELL. He was strongly opposed to gradings on 
the score of experience, and he mentioned that in a par- 


ticular case the insulation, if graded, would cost £700 per 


mile as against £130 if carried out in the ordinary way. 


This, however, is a very special case, and we doubt if these 
Proportions would be put forward hy Mr. NrsBETT for the 


ordinary cables in commercial use. 
Unfortunately, cable making is a matter almost purely 


of experience. Theory may make suggestions, but cannot 
do anything more in such a case, This is partly due to the 


fact that very large factors of safety, namely from 10 to 20, 


must be allowed. The dielectric, generally speaking, is 
apt not to be as uniform as is demanded by theory, and, 


lurther, the use to which the cable is put may be varied 


very much from the specified requirements. <A large factor 
however, is not a hav to improvement. If a 


of safety, 


percentage Saving is possible through some more suitable 


а . e 
mangement, this saving may be effected and the same 


factor of safety may 


yet be maintained. Unfortunately, 


theory is apt to disregard the very important matter of 


s vi complicated ü dielectric is made, the 
edd | id P. ikely to be. Indiarubber has some ex- 
eit qualities, but we think that most engineers would 
м aea no in and more paper for the insulation, 
Similarly Mu. amount of rubber and less paper. 
i Ый ie we; there is not much point in drawing 
currents, The ween cables for direct and alternating 
under norma] i 1 to which such cables are subjected 
ing to whether ae ms по doubt, be different г 
we think that it a E m or LT 
hot, аз a rule, break d j 2 M e : 5 
abnormal rus 5 own under normal w orking, but under 
are always em ан aud such extra high pressures 
do not wish to 5 A ий character. хае NE 
"E this kind are 15 | ora moment that theoretical Ра pers 
they are to M of value. On the contrary, we think 
those who n i. warmly ; and we ошу wish that 
Would t emselves Bt о practical production of cables 
? up the theoretical side more keenly. 
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The Mechanical Design and Construction of Commutators. By 
‚ LrviGsTONE. (London: ‘The Electrician” Printing and 
Publishing Co.) 90 pp. 6s. net. 

This treatise constitutes a very welcomo addition to tho 
already available list of treatises relating to the design and 
construction of dynamos, for the most important element of 
the continuous-current dynamo is the commutator, and it is a 
regrettable fact that sufficient care is seldom applied to the 


, design of this important organ. 


Livingstone's book is replete with useful information on this 
subject, and the entire treatment is so obviously based on the 
results of wide experience that there is little doubt but that 
this book will constitute the standard reference book on com- 
mutator construction. 

On p. 20 the author mentions that he has “ frequently seen 
it stated that the bars should not be less than 0'2 in. thick for 
mechanical reasons, but in no case have the reasons been given. 
There may be particular cases where 0 2 in. really is the mini- 
mum thickness which can be employed, but that does not 
justify the sweeping statement that bars should not be less 
than 0-2 іп. thick. The only mechanical considerations which 
really limit the thickness of the bar are: first, the method of 
manufacturing bars, and, second, the method of connecting the 
armature winding to the commutator. For instance, I have 
known the following sizes of bar to be used :— 

0:140 in. mean thickness in a commutator 30 in. diameter by 9 in. long. 


0:125 in. " уз A 19 in. К lin. „, 
0°105in. vi e vi 15 in. » Shin. „ 
0:098 in. 35 х 8 in. 2 jin. ,, 


all without the slightest trouble." | 
The significance of this statement is far-reaching. Many 
times have competent designers been thwarted in their efforts 
to introduce common sense into dynamo design by the objec- 
tion that it was impracticable to employ segments of any such 
small thicknesses as those quoted in the above list. It should 
be perfectly obvious that the subdivision of the winding into 
a minimum number of turns per segment is an effective means 
of improving commutation, and this frequently entails thin 
commutator segments. In other instances the use of thin 
commutator segments permits of avoiding high peripheral 
speeds, and thus contributes materially to good commutation. 
However, the senseless objections to which allusion has been 
made, are gradually being overcome, and for several years past 
the tendency towards the use of thin commutator segments, 
where appropriate, has been fairly widespread and is extending. 
On p. 27 it is pointed out that the successful running of a 
commutator depends on the workmanship quite as much as on 
the design. Designers will welcome the author's strong stand 
on this point, for it is a very common experience that a 
machine which, with careful workmanship, is of such a design 
that it could not possibly be inferior with respect to commu- 
tation, is so wretchedly constructed as to give unsatisfactory 
commutating results. Attention in the shop to the innumer- 
able little details, so clearly set forth in the present book, 
should go a great way toward enabling manufacturers to reap 
greater benefit from carefully-prepared designs. When the 
responsible designer, in a case where the commutation is 
unsatisfactory, attributes the result to faults in the ш 
ship, the manufacturer, quite naturally, feels a little doubtfu 
whether these criticisms of tho workmanship are entirely sin- 
cere. There would appear to be no more effective way of 
remedying this state of affairs than the slow but sure educa- 
tional influence which a book such as the one before us will 
in the shop. M 
us p. 80 is e a well-illustrated description of и gern 
ram type of commutator press supplied by the W 15 M lraulic 
Engineering Co. for use in the construction of sma ring- 
| s. Th thor points out that the work 
type commutators. ie author poi e бап 
done with presses of this type is exceeding!y а 
that the commutators turned out are very truly ci | 15 
‘reular, in fact, than can be obtained by presses of the 
peep nage i large commutators, how- 
type having radial rams. For very larg * 
ever, resort must be made to massive assembling Jigs, 
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radial pressure is usually provided by a large number of 
screws passing through a massive onter ring and pressing ona 
subdivided inner ring. Assembling jigs of this type are 
described, and the precautions necessary to obtain a truly 
circular commutator by means of them, are set forth in detail. 

The advent of high-speed commutating dynamos has, how- 
ever, brought with it the *shrink-ring " type of commutator ; 
for the older and more common V' ring-type commutators 
do not suffice for other than moderate speeds. The design of 
shrink-ring commutators is well handled. The single objection 
to which attention is drawn is that, in this type, there is no 
moans of tightening up the rings when once the commutator 
is completed. For this reason a commutator of the shrink- 
ring construction should be made very rigid. It appears 
highly probable that shrink-ring commutators will be found 
preferable for a much wider field than that of high-speed 
dynamos, where alone they are at present extensively used. 
The type possesses a considerable number of advantages, and 
there should be no occasion for surprise were the next few 
years to witness the quite general application of the shrink- 
ring construction to commutators of all sizes and speeds. 

n p. 50 attention is drawn to the great importance of 
carefully balancing high-speed commutators. It is pointed 
out that the slightest vibration at high speed, will cause a 
large amount of sparking, so that the commutator must be 
accurately balanced. In cases where the balancing is inaccurate, 
the inevitable sparking may be due exclusively to mechanical 
causes, and no amount of attention to the electromagnetic de- 
sign can secure immunity from sparking under such circum- 
stances. A very interesting shrink-ring type of commutator 
designed by the author is illustrated in Fig. 26 on p. 54, and 
if it is not protected by patents, it ought soon to be widely 
employed. The author condemns the subdivision of end rings 
into sections with a view to being able to take out certain of 
the commutator segments without disturbing the whole com- 
mutator. He is of opinion that this entails a “big sacrifice of 
strength for a doubtful advantage." This is certainly the case. 
Many commutators have been constructed in this way from 
time to time, but it is only in rare instances that the feature 
has been found of any advantage in the subsequent handling of 
the machines in which it has been incorporated. As the author 
points out, it is often preferable, should it become necessary 
to renew any of the segments, to send the whole armature back 
to the makers, for they haveall the necessary appliances for such 
work, and fully understand the construction. N othing," says 
the author, “ will shorten the life of a commutator more than un- 
skilful tinkering with it." In discussing a number of very 
unsatisfactory types of commutator, illustrations of which are 
given, tho author lays emphasis upon the disadvantages of the 
various complications incorporated in a number of these 
designs, and concludes that the simplest construction of com- 
mutator is usually the best." In some of these designs an 
attempt 18 mado to save copper by special shapes of segment ; 
it is pointed out that in most of these instances “the cost of 
cutting out, the copper more than counterbalances the saving 
in material." 

On p. 57 is illustrated а commutator in which the means 
adopted for ventilating its interior, and at the same time pro- 
viding an air path to the armature, affords an example by 
which many manufacturers of small motors might well profit. 
The author is not of opinion that the -shaped section of 
segment invented by Burke, and employed quite widely in the 
motors of certain large firms, possesses advantages sufficient to 
justify the additional cost. He is of opinion that while the 
use of such a section certainly does prevent buckling, and while 
it certainly does prevent any individual bar from being die- 
placed by a blow from a hammer on the outside of the com- 
mutator, any further advantages are more imaginary than real, 
since the stresses due to centrifugal force, to initial tension and 
to expansion, are just the same as in a commutator with the 
ordinary section of bar. The <-shaped bars are, he states 
slightly more expensive, and the cost of building a commutator 
with them is greater than when the ordinary type of bar is used. 

The concluding chapter, entitled “ Hints on Design, is particu- 
larly valuable. It contains a table of approximate dimensions 
for “Ү” ring type commutators of diameters ranging from 6 in. 


to 90 in., and of lengths ranging from 3in. to 20in. As the 
author points out, the dimonsions given in these tables should 
be regarded as preliminary, and the designs should be 
checked by the methods given in the book. 

The scope of the book is rigorously confined to the design 
of the commutator. It is to be regretted that its scope could 
not have been extended to a very slight amount to include the 
subject of the design and construction of the end connections 
from the commutator segments to the winding, for the author's 
opinion of the various alternative methods employed for these 
connections would have been of much value. 

Н. M. НовАнт. 
The Testing of Alternating Current Machines in Laboratories 
and Test oms. By CHARLES KINzBRUNNER. Vol. I. General 
Tests: Transformers: Alternators.” (London: Harper & Bros.) 
4s. 6d. net. 

This book is intended by the author for the laboratory and 
the test-room. It is divided into three parts: General tests, 
transformers and alternators, the larger portion of the book 
being occupied by the “general tests," resistance measure- 
ments, starters and regulators, instruments, slip and power- 
factor measurements. 

The first chapter contains very general remarks on the 
necessity of tidiness in connecting up machinery, and other 
points which are quite useful for a young student to bear in 
mind. The treatise on “starters” is surprisingly incomplete. 
We may reprint the whole of The Starting of Synchronous 
Motors in this review: Synchronous motors are not self- 
starting, and must, therefore, be started mechanically ; these 
motors are frequently coupled to continuous-current gene- 
rators, and are then started by running the continuous-current 
generator as motor, the energy being supplied either by accu- 
mulators or from the excitation generators.” It would have 
been better not to mention anything at all on this subject. 
The same remark applies more or less to the rest of this chapter. 
The description of instruments is illustrated by numerous 
reprints of photographs and diagrams. A whole section has 
been devoted to resistance measurement, and in separate divi- 
sions some hints are given as to how to measure the resis- 
tance if it takes the shape of a winding in transformers, 
generators or motors. 

Chapters on measurement of power-factor, slip and iron 
testing follow. The transformer portion tells us how to take 
the no-load test, how to load a transformer and how to find 
the drop. The author desires to put the transformer on load 
with the proper power-factor, &c.,and for this purpose, whilst 
in actual practice the “short-circuit test ” is utilised, the latter 
test is quoted as the test to determine the magnetic stray field, 
a test not of very great practical importance.” We do not 
learn how to use this test for determining the voltage drop. 

In the alternator part a treatise has been attempted on volt- 
age drop. It is, however, so incomplete that even modest 
requirements will not be satisfied. A very curious miscon- 
céption occurs on page 123. In Fig. 24 the author gives the 
no-load characteristic of an alternator (volts as function of the 
exciting current) in the form of two curves, one for ascending 
and one for descending exciting current, and we learn that 
the distance between these two curves (a sort of hysteresis 
loop) indicates the quality of the material employed. The 
author forgets that this distance is chiefly influenced by the 
material of the magnets, which may have excellent qualities (per- 
meability is all we want) and still show a considerable difference 
between ascending and descending characteristic curves. 


Diagr ams of Connections for Storage Batteries. (London: The 
ч 


dor Accumulator Co.) 58. 

This book has been prepared in order to provide assistance 
for those who have to deal with questions involving the use 
of storage batteries. It consists principally of 18 diagrams of 
connections with explanatory notes, giving the connections 
necessary for most of the arrangements in which storage 
batteries are used. Thus diagrams of connections— printed 
in blue, red and black ink, and of such a size that they can be 
understood at a glance—are given for generating stations 
where (1) the main generators are raised in voltage for charg- 
ing the batteries, (2) hand-regulated boosters are used, (8) 
automatic reversible boosters are used, and (4) for traction 
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иш. Tables are also given for calculating the number of 
gels required, number of regulating cells and booster output, 
de. The general arrangement of the book is very good, and 
the diagrams are remarkably clear. 


rhe Blectric Tramcar Handbook. By W. A. AcsEw. 4th 
edition. Revised and enlarged. (London: H. Alabaster, Gate- 


house & Co.) 1907. 28. 6d. net. 

On the title-page of this useful little handbook appears 
the statement that it is intended for motormen, inspectors and 
depot workers. There is no doubt that a careful study of it by 
such tramway employés would result in a considerable saving in 
curentandin repairsand maintenance accounts of most tramway 
undertakings, and, if the rules contained in Chapter VI. were 
arefully observed and the causes of breakdownsin Chapter VII. 
studied, the majority of tramway accidents would never occur. 
The causes of a trolley frequently leaving the wire might, how- 
ever, be increased in number. Chapter I. deals with the 
dementary theory of the electric circuit, and the statement is 
made that "series winding is employed for tramcar motors on 
кош of the necessity of obtaining a strong effort from the 
notors to start the car and climb gradients ”; these properties, 
however, can be obtained from a shunt-wound motor if neces- 
шу. In Chapter II. the different systems of electric 
traction are described. Fig. 11, representing a mechanical 
{tog for swivelling trolleys, shows a top view only, and is 
uot at all clear without a description, which should be 
included. Cars, trucks, motors, trolleys, switches, &c., are 
described and illustrated in Chapter III.; but it is difficult to 
ме what object is served by the plain outside views of car 
withes. In the description of car lighting the circuits are 
wid to be controlled by “ snap-switches," rather an unusual 
wm. Chapter IV., on controllers, comprises about one-third 
ofthe book, and the subject is dealt with very fully, useful 
grams of connections being given for practically all types of 
coutrollers in use, but very few motormen will be able to 
understand these, although they should prove very useful to 
р foremen. In this, the fourth, edition, the latest type of 
oo regenerative controller is described, and also a 
ыз m meter. In Chapter V. are described the various 
ied rakes in use. Chapters VI. and VII. have already 

à е erred to. : In the latter chapter a car is referred to as 

е grounded” in the sense of being оп a dirty rail, and, 

pe insulated from the ground: whilst on the same 
ma bay frequently elsewhere, circuits are referred to as 
double * 3 meaning, of course, “earths.” The 

: е, of the word is likely to prove confusing, and 
is wall t u e ground ” should not be used where what 
very rel 1 an "earth " is meant. The handbook seems 

e and generally free from printer’s errors. 
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RESEARCHES ON UNDAMPED OSCILLATIONS.* 


js BY S. EISENSTEIN. 
With the а рог commenced investigation of the unstable arc 
and frequency of the Osei lab а method of increasing the energy 
The essential diff o oscillations obtained by Duddell's arrangement. 
more stable does ty is that the greater the supply of energy, the 
acing oscillatio, ЫТ become, and, therefore, the less capable 

Ю some extent oy ns. The author has found that this difficulty may 
ure, in which е 9rcome by using an arc in а gas at very high 
ecreasing its МИ. à much higher voltage may be applied with- 
ler is also an dd vity. In addition to the increase in energy 
The king of zas Used баве of frequency under these circumstances. 
which ren FER : 188 matter of indifference so long as it is not one 
Ul because the elect, 895 of itself; oxygen, for instance, is unsuit- 
ке only obtainable for gef burn so rapidly that the satisfactory results 
On the other X very en ments afta the arc has been struck. 
Ty suitable. t number of gases appear to be almost 
рев the m oh 8h for each there is a рати: pressure which 
"ще the lowest pre Ydrogen and its compounds, for instance, 
Pose at considerably pie While other gases may only serve the 
aan 50 atmospher Y higher pressures. Thus by using carbonic 
Me with an are on] var ront of 5 amperes at 600 volts may be 
Ja fraction of a millimetre in length. Though 


в Abstrac 
ted from the Elektrotechnische Z eitschri/t. 


г 


the pressure required in this case ishigher than in many others, car- 
bonic acid has the advantage of being procurable commercially in 
steel tubes at the proper pressure. There are other methods of main- 
taining the instability of the arc, such as the superposition of a mag- 
netic field, employed by Poulsen and Ruhmer, but in this case the 
true Duddell phenomenon is not obtained, since the action of the 
electromagnet causes forced vibrations in the oscillating circuit. It 
would seem advantageous to place the electromagnet in a separate 
circuit, since, otherwise, the arc keeps moving and at each alteration 
of its length the frequency is also changed. 

А simple air blast will assist in the production of the Duddell 
phenomenon; it must, however, be directed coaxially with the 
electrodes and not across them, or the arc will not remain in one 
position. The air-blast also serves to cool one of the electrodes and 
thus favours the production of oscillatory currents. Hard carbons, 
of as small diameter as possible, have been found most suitable, 
while with high voltages pure graphite has given good results, As 
Thomson, Poulsen and Hahnemann have shown, the positive elec- 
trode is best made of metal, the most suitable form being that of 
a hollow cylinder kept cool by water circulating through it. A 


І | 3) 
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metal with high melting point and large thermal conductivity, such 
as silver or copper, is evidently the best. | 

The author’s experiments show that loose coupling and small 
damping are essential to the production of а sine wave in the oscil- 
lator, and that, therefore, the direct couplings used by the Telefunken 
system and the Marconi Company, and the close coupling employed 
by Poulsen, are unfavourable to the production of an oscillation of 
great energy and simple wave form. ИШЕ 

A method of controlling the oscillating circuit for the purpose of 
wireless telephony is shown in the figure, which differs from those 
already in use in that the microphone current is in opposition to 
the field-magnet current of the dynamo. This arrangement is 
found to be more sensitive and to give better articulation than when 
the current is flowing the other way. This arrangement may, of 
course, be used for telegraphy by simply substituting a key for the 
microphone, Excellent resulte have been obtained with this appa- 
ratus in the laboratory, and the research will now be extended to 

eat distances at the stations of Kiew and Schmerinka, which are 


Situated 280 km. apart, in South Russia. 
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NEW OIRCUITS FOR THE GENERATION OF HIGH- 


FREQUENCY OSCILLATIONS.* i 
| e THE SUB METER SYSTEM FOR SMALL TWO-RATE 
The well-known disposition of Duddell's singing аго for producing CONSUMERS. 


high-frequency oscillations is not applicable in high-tension con- 
tinuous-current circuits, partly because of the short-circuiting of the 
dynamo by the aro, and partly because the necessary presence of 
solf-inductance in the condenser-inductance circuit hinders the rapid 
charge and discharge of the condenser. To avoid these defects, the 
author proposes the circuits shown in Figs. 1 and 2. Both are 
eharacterised by the fact that а condenser of very great capacity is 
associated with the much smaller condenser across the spark-gap. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sim: Some time ago I described in your journal a meter of 
the mercury electrolytic type of very small size and cheap con- 
struction, and suggested that lighting consumers should be 
offered current for heating and cooking at a cheap rate, the 
current being taken from the lighting circuit and metered on a 
small meter installed at the wall plug. Many engineers who 
would have objected to hour-counters and other approximate 
methods of sub-metering have taken up the suggestion, for an 
error on the sub-meter, of course, affects the expensive lighting 
units. 

How to adapt this system to demand indicator consumers is 
a problem as yet not satisfactorily solved. But on two-rate 
systems the case is simple. It is only necessary to deduct the 
units registered on the sub-meter from those registered on the 
low-rate dial of the main meter, charging, say, H (high rate) 
and L (low-rate) pence per unit for lighting and P pence for 
power. It is easy to show that the effect of this is to charge 
for lighting at H and L pence per unit, and for power оп а 
two-rate system with a high rate of H+P--L and a low-rate 
P. In words: If the difference between high and low rates for 
power is equal to the difference between the corresponding 
rates for lighting, single-rate sub-meters are sufficient. 

It ів, of course, easy to show that a two rate system is far 
from ideally fair; its only raison d'étre is the hope that it will 
discourage the peak demand. In effect, it discourages the peak 
consumption, which is not quite the same thing. The truth 
of the matter is that people will not grope in the dark at the 
time of the peak, and no system of charging seriously diminishes 
its eminence, though some tend to fill in the valleys. Th 
public, however, find no particular use for electric light during 
daylight, or at the time when they prefer to be in bed. В; 
this line of argument is usually demonstrated the superiorit. 
of the demand system, which tends to send the unprofitabl 
consumer to gas or paraffin. This controversy is threadbare t 
the last degree, and my object is not to nauseate the reader 
like a man who sings an anciont and feeble comic song, but t 
point out that the case of power consumption by private it 
dividuals is not at all on all fours with the lighting case. 

Imagining a very general use of electric heating and cookin 
(for which we are all praying fervently), it is probable that 
two-rate system of charging for it would have a very powert! 
effect upon the hours of consumption, which, coupled with tt 
differences in people's habits, would result probably in at lea 
a 16-hour steady load, and even in a valley at the period | 
high rate. And it is not by any means certain that the ve 
low rates at which power is now being offered to flat-ra 
lighting consumers will provo profitable. If this is found to 
the case, а two-rate or demand system will become inevitab 
and I have shown that the first involves but one two-ra 
me ter, however many sub- meters be used. 

But the demand system, if a time switch be used to cut 0 
the indicator during the day, is undeniably perfect from ¢ 
profit-making standpoint. It will be distinctly difficult to 
plain to the public, when once its attention is aroused b) 
widespread use of heating and cooking appliances, how 1t con 
about that current tapped off the same mains for lighting 18 
much more expensive than that for heating; and how ' 
machinery at the station manages to feel the difference. It 
just imaginable that this difficulty may be found to excecd t 
of explaining the demand system, for the supply authority \ 
have to clear its character from a charge of exploiting the с 


sumer.—1 am, &с., 
Brighton, Nov. 18. H. STAFFORD HATFIELD 


To Antenna 
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The large condenser K is charged directly from the dynamo D 
through one or two impedances, S, on one or other of the 
leads. These impedances might, however, serve without self- 
inductance—that is, might be mere resistances. In the arrange- 
ment of Fig. 1 the large condenser K, which has а capacity 
at least five times as great as the oscillatory condenser ©, 
receives a charging current limited by the presence of the impe- 
dances 8. The spark-gap, which is shunted by the condenser C, 
produces the discharge of this condenser as soon as the sparking 
potential is reached. Then the condenser C re-charges itself through 
the self-induction L (there may be one on each spark-gap lead, or 
only one on one of the leads). The rapidity of this charging depends 


Ета. 2. 


on the proper period of oscillation of the circuit abCdeKa, and is 
partly determined by the E.M.F. disposable at the terminals of the 
condenser K. On íhe other hand, the impedances S prevent the 
osciltions of the oscillating circuit from making themselves felt in 
the dynamo. The presence of the condenser K contributes to this 
result because the natural period of the circuit DaKeD is longer the 
greater the capacity of K. By using big inductance in В this period 
may be made аз long as we please, апа by adding to the resistance 
such oscillations are easily damped out. In the arrangement shown 
in Fig. 2 the formation of an arc is completely avoided because there 
is no direct communication between the dynamo and the spark-gap. 
The circuit abCdeKa is in effect cut by one or more condensers c. 


Fic. 3. 


The self-inductance L may be all on one lead or may be divided. 
Fig. 3 shows а symmetrical arrangement constructed from the same 
point of view. 

It is to be remarked that the above arrangements are self-regu- 
ating, since, if the discharges at the gap are too energetic they 
lower the mean potential of the condenser K and tend thus to 
dwindle; while if they become too feeble the potential at the ter- 
minals of the condenser K will rise and tend to strengthen the dis- 
charges. To assist regularity of action it is advantageous to have 
non-volatile metals at the spark-gap: metals like tungsten, molyb- 
denum, titanium, or their alloys with iron or copper. 


SENSITIVENESS OF PHOTOMETERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


* Paper read at the August meeting of the French Association for Sin : I note in your last issue Mr. Edgcumbe's criticism 


пе шве пси of Science. Abstracted from L'Eclairage Electrique, | ™Y article on the above subject. It is perfectly Sue ( 
o. 38, Tome LII. by moving the comparison box through a gradually dimin 


| 
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ing distance on either side of the position at which it eventually | recently patented a mica disc valve, which is of considerable interest. 
comes to rest, an intrinsically insensitive screen may be mado | It is usually operated in connection with a Béclére mercury break, 


to give fair results. I venture to think, however, that the ee 15 capable of adaption to any other break. | 
results thus obtained can never be so close as those obtained e Béclre mercury break is shown in Fig. 1, in which the 


cally sensitive screen brought up to posi Коң of balance spindle is driven by the two arms shown, which are successively 


н T à attracted to the iron core of the induction coil. In principle it i 
slowly. The to-and-fro movement with carriages of ordinary | the same as other jet mercury breaks, but an шок of ом. 
construction and weight is of necessity во much greater than 


у дав ог һуйгодеп {аКев Ше place of spirit or paraffin. A bladder of 
the movement necessary to show a decided want of balance on 


gas can be fitted on to the tap seen in Fig. 1, and will last for 
the screen that the chances of the screen being finally stopped several days. The successful action of this break seems to depend 
vithin the limits of apparent perfect balance are remote. 


on several factors: ( 1) The high speed at which it can be run owing 
Mr. Edgeumbe says that the flicker photometer comes out to the absence of spirit or oil over the mercury; (2) the small aro 
for lights of the same colour inferior to the others. This is 


that is obtained between metals in coal-gas or hydrogen ; (8) the 
doubtless a slip, as it is inferior to only two of the others, and 


increased pressure of the gas above that of tho atmosphere. 
this is with lights of really identical colour only. With half & 
watt per candle-power between the two lights, I don’t think that 
any practical photometrist would get such close results with 
any equality photometer as with one of my flickers. Half a 
watt per candle difference between the two lights is quite of 
common occurrence when carbcn lamps alone are being dealt 
with, во would say that for carbon lamps even a good flicker 
photometer is advisable when close readings are the first con- 
sideration. 

I regret that I have not had an opportunity to try the 
Whitman flicker as made by Mr. Edgcumbe's firm. I believe 
that if carefully made, however, it would be more sensitive 
than the Simmance Abady, and perhaps as sensitive as my own. 

I quite realise that what Mr. Edgcumbe says is true about a 
photometrist being naturally biassed in favour of the par- 
ticular apparatus he has been accustomed to, and I should like 
to see my tests repeated by someone else, with а bias in a 
diferent direction to my own.—I am, &c., 

Westminster, Nov. 18, LANCELOT W. WILD. 


SMOKE PREVENTION. 
TO THE EDITOR OF THE ELECTRICIAN. 
Po may interest, your readers to know that the method 
i oke prevention mentioned by Sir A. B. W. Kennedy at 
e meeting of the Association of Engineers-in-Charge, reported 


Fio. 2.-—-Mica Disc VALVE. 


Most people have a very erroneous idea of the current actually 
broken. Supposing a coil works with a mean current of 3 amperes 
on a 200 volt circuit, the actual current broken is about 30 amperes. 
The contacts occupy about one-fifth of the circle swept by the re- 
volving jet of mercury. This would make the current 15 amperes, 
if uniform in strength, but it actually rises from zero to а Maximum 
which we may take at double the mean. 

It is well known that the current at make " (reverse or closing 
current), that flows through the X-ray tube the wrong way, is a 
great source of trouble. It spoils the tubes as well as the radio- 
graphs. Valve vacuum tubes or point-and-plate spark-gaps are used 
to suppress it. The former are good in theory, but have the faults 
of all vacuum tubes of altering in vacuum and being fragile and en- 


P. 
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мү a of November 15tb, may be seen in use at the M a N o 

н oa Siemens Bros. & Co. at Charlton, where Я as) 

' : ears ago at the suggesti í — »,= д-т | 

tigned.—L am, i g ggestion of the under жшк ТА; BO ive 
| v Gl =Й, > 


Woolwich, Noy. 18. F. Jacob, M. Inst. C. E. 


IMPROVEMENTS IN INDUCTION COILS. 


A year or two a 
"adi : go we commented brief jointless- i 
wind : : y оп а jointiess section 
90 н coils and transformers, in which the coils were 
at dises, of one-wire thickness, each of the discs being 
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Fro. 3. INDUCTION Соп, FITTED WITH Décrire MERCURY BREAK AND 


Disc VALVE. 


pensive to maintain in order. The latter interpose а resistance not 
only to the make," when it is wanted, but to the bre:k when 1t 1s 
not. The mica dise valve is an improved form of spark-gap. It 
consists of a revolving mica disc (sec Fig. 2) fixed to tho break 
spindle, and is interposed in the gecondary circuit through the X-ray 
tube at the moment of make, and prevents апу current passing, but 
a little later, when the disc has moved further round, allows the 


through a hole in the mica without appre- 
break current to flow g ех лн 


Fic. 1l.—B£cLkne Мепссву Break. 


Compres " 
Pressed between waxed sheets of paper. With this method 


there is on] 
Dot requi y à small P.D. between adjacent wires, and joints are 


ired. In an ordi i j iti f the disc at“ 

ol these dises со ordinary 12 in. coil there would be about 900 ciable loss. In Fig. 2 the position ot 4 3 

ibili compressed i i ; і how the position at “ make.” The resistance 
m bor Ee ышы The vie i кюй an ш de d A а equal to ad in. air-gap, while that to the break 


with low tubes, working from high- 
th the best recent practice, 18 Very 


F 


revolving hori of the wires shifting. The wire is wound on a 


, Patented Bye Tat table. This method of winding coils was | is not}in. The effect, especially 


I. Leslie Miller, of 93, Hatton-garden, E.C., who has voltage circuits, in accordance wi 


, 


218 


THE ELECTRICIAN, NOVEMBER 22, 1907. 


marked. Fig. 8 shows the disc as fitted to an induction coil. All 
adjustment when it is once properly fixed is unnecessary, whereas 
only a low-resistance vacuum valve tube can be used for a low- 
resistance X-ray tube, and a plate and-point gap is noisy if open, 
and ceases to be effective if the air be allowed to become ionised. 
It might be thought that the reverse oscillations due to the con- 
denser action at the break would get through the mica disc valve, 
and there is no doubt some do, but not enough to show any reverse 
current in au ordinary Gehrke vacuum oscilloscope (ondoscope) or 
on an X-ray tube. | 

We are informed by Mr. Miller, who has supplied us with the par- 
ticulars here given, that five heavy discharge 15 in. coils so fitted up 
are on order for the newly built St. Bartholomew's Hospital out- 
patient department. Such coils, worked as shown, send 8 to 5 
milliamperes through an average X-ray tube of the heavy dis- 
charge type. 


REGENERATION OF POWER WITH SINGLE-PHASE | 


ELECTRIC RAILWAY MOTORS.* 


BY W. COOPER. 


The conditions neceseary in order that an electric motor may 
operate successfully in regenerating or restoring power to the supply 
circuit are: (1) The counter pressure generated by the motor must 
be greater than the impressed pressure of the supply circuit. (2) 
The value of this excess counter pressure must be under control and 
maintained in suitable relation to the impressed pressure. (8) 
There must be at the time other power-consuming devices connected 
to the supply circuit. There is no difficulty in producing the first 
condition; the second is the one that is difficult to ful6l. There are 
two methods of regulating the counter to the impressed pressure ; 
one is to increase the counter pressure and the other to reduce tho 
impressed.  Practically all variable-speed railway motors are of 
so-called series туре, and as this type of motor is the only ons having 
the proper characteristics for general railway work it alone will be 
considered. 

The author shows that a motor to operate successfully as a regene- 
rator of power must have the following characteristics : (1) It must 
be capable of operating through a wide range of variation between 
field and armature current, and (2) It must bo provided with some 
means of producing a shunt characteristic. The first characteristic 
exists to the fullest extent in & motor having somo means of com- 
pensating for armature reaction, as well asa moans of maintaining 
a constant commutating condition. This characteristic also exists 
to a limited extent in a motor having either one of these functions. 
The second characteristic is not so easily provided. In the direct- 
current motor it can be obtained by providing the motor with both 
a shunt and series winding, either of which has sufficient capacity 
to operate the machine either as a shunt-wound generator or as a 
series motor. Another method of furnishing theshunt characteristic is 
to provide a means of separately exciting the motor field independent 
of the line or motor voltage. There are several ways of doing this. 
In the case of four. motor equipments, one method is to use one 
motor ag а generator to excite the other three motors which will 
operate as generators, being connected to tho supply circuit. 
Storage batteries may also be used to excite the fields, but this 
arrangement has its disadvantages in being complicated. 

The great difficulty encountered in operating direct-current 
motors as regenerators of power is that the impressed pressure is 
а constant, and the means at hand for meeting it aro very limited. 
As the ordinary series motor will not permit of any very great 
variation of armature current with a constant field, and as only a 
very limited number of combinations of the motors is possible, the 
range through which an equipment can be operated regeneratively 
is, under the most favourable conditions, very limited. 

In the single-phase alternating-current motor of tho series type 
these necessary characteristics are inherent. It is provided with o 
compensating winding to neutralise the armature reaction, and also 
has Preventive leads between commutator and armature windings, 
which assist in commutation. This construction yields the first 
characteristic; the second is easily obtained in connection with the 
transformer used in the voltage control of the motor by using one 
of the motors of the equipment as an exciter for the others. Ву 
providing the transformer with suitable voltage taps the value of 
the field current of the exciter may be varied through a wide range, 
as well as the generated voltage of the restored power. In this re- 
spect theconditions are very much more favourable than in the case 
of the direct-current motor, in which the only variations that can 
possibly be made aro in the serics-parallel combinations of the 
motors that are being used as generators. 

The arrangement of the motors and their connections are shown 
diagrammatically in Fig. 1. Assume the car or locomotive upon 
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which the motors are mounted to be in motion, the armatures 
turning at a corresponding specd. If the field of the first machine 
be connected to the transformer, an alternating E.M.F. will be 
generated by its armature, the value of which will be directly pro- 
portional to the speed. If the field of the other motor be 
connected to the exciter armature, an alternating current will 
pass through it and the second armature will in turn generate 
an alternating E.M.F., the value of which varies about as the 
square of the speed—the excitation of the first machine remain- 
ing constant. The E.M.F. generated by the second armature 
will bear a very close phase-relation with the E. M. F. of the 
transformer, for the reason that the current in the field circuit 
connected to the transformer lags approximately 90 deg., as does 
the current in the field circuit of the second machine. This 
combination throws the generated E.M F. of the second machine 
approximately 180 deg. behind the transformer E.M.F., or, by ге. 
versing the connections, in the same phase relation. Theimpedance 
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of the armature circuit will cause the current to lag as the load is 

‘increased, and the author shows that, by shifting the phase relation 
of the generated E. M.F. to the line E.M.F. there is no difficulty in 
restoring power with a single-phase commutator-type motor at 
practically 100 per cent. power factor, the machine operating as a 
non-syncbronous alternating-current generator. 

It is evident that one of the motors of the equipment must be set 
aside for use as an exciter for the others, or a separate motor-gene- 
rator set must be provided. If a separate source of excitation is 
provided, all the motors can be used to the fullest extent for regene- 

ration of power, in which case the total capacity for regeneration 
will be increased over the capacity of the machines as motors by the 
‘increase in the power factor. If the regenerative function is to be 
used for braking in making frequent stops, it might be desirable to 
supply the separate excitation; but in ordinary running it is 
unnecessary, as the remaining motors, if the equipment consists of 
three ог more motors, wiel have ample capacity to do the work. 
Switching apparatus must be provided to connect the motors in the 


Fic. 2.—Fov& Motor Equipment ARRANGED FOR REGENERATION 
IN ADDITION TO REGULAR Motor CONTROL. 


proper relation, and for furnishing and controlling the field current 
of the machine used as an exciter. Fig. 2 shows diagrammatically 
the main currents and connections for a four-motor equipment 
arranged for regeneration in addition to the regular motor-control. 
Аз shown, 54 switches are required of the motor-current capacity, 
and 16 of one-fourth that capacity, the amount of additional арра- 
ratus required is, however, insignificant compared with the result 
accomplished. 

As shown by the curves in Fig. З the three motors of a four- motor 
equipment acting as generators restoring energy to the line will let 
в train down a 2 per cent. grade at any speed from 9 miles per hour 
to 30 miles per hour, that the motors have capacity to haul up the 
samo grade at any speed up to 18:5 miles per hour. This is for 
continuous duty. At maximum duty for short periode the capacity 
is increased about 60 per cent. Between 9 miles per hour and 30 

| miles per hour there аге 40 operating speeds, the gradations from 


one to the other being such that at no time will there be any varia- 
tion exceeding 10 per cent. in torque. This necessitates, of course, 
a ratber large number of switches being used, but it seems to be a 
very desirable condition to fulfil in heavy freight traffic. 

Efficiency of this system of regeneration.—The efficiency of the 
system when the motors are operating as generators and restoring 
energy to the supply circuit 1s about the same as the efficiency 
when operating as motors, there being perhaps a slight advantage 
in the case of the generator, due to the improved power-factor con- 
ditions. However, the actual saving in power house output can 
never be А very large percentage, especially in the case of a level 
track and long runs, using the regenerative function only for braking. 

The value of this system of regeneration is not to be found so 
much in the saving of power as in the saving in wear and tear and 
the ability to operate over a wide range of speed, as well as the com- 
parative safety of operation owing to one armature always being in 
series with its field. The three-phase system is the only other one 
in which the regenerative function has been developed to any extent, 
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ma we that in this system the impressed voltage is changed 
ii. it to the generated voltage, while in the direct-current or 
The в sere system there is but one impressed voltage available. 
ate | m of regenerating power here described has been used in 
sik ошону to give a dead load condition under a wide 
the’ ee Numerous stand tests have also been made, so that 
and there 15 0 ba motors under the conditions is well established, 
tor i no doubt about the scheme doing all that is claimed 
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THE ECONOMIC DISTRIBUTION OF ELECTRIC 
POWER FROM BLAST FURNACES.* 


T BY B. Н. THWAITE. 
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removed or reduced, will tend to confine the advantages of applica- 
tion to firms of immense financial resources. Few British joint- 
stock administrators would be permitted by their shareholders to 
risk the investment. But if it can be shown that for some iron- 
making concerns it will be possible to reduce the capital invcstment 
to the amount necessary to provide the equipment of the new rolls 
with electric motors, as distinct from the electric generators, and 
that such an investment will be financially well justified, the objec- 
tion standing in the way of such electrification will be removed. 
The author's proposal, first suggested in 1894 and 1898, and 
repeated at different timos since, would secure & substantial reduc- 
Чоп of the expenditure of а complete electric equipment of an iron 
and steel works, so as to cover all power demands. The plan pro- 
posed is to pool the waste furnace gases from all the furnaces of an 
iron-making district independently of the ownership of such fur- 
naces. The energy (electrically transformed) of the different 
furnaces would be transmitted to a central distributing and trans- 
forming station, in which the current would be transformed to the 
voltage to satisfy different customers. Of course, there may be 
cases where the furnaces are so concentrated as to justify the 
delivery of the furnace gases to a pooling or central station for con- 
version into electrical energy, but usually it would be found to be 
more practical to transform the ‘gas into electrical energy on the 
site of the ironworks, for transmission to a distributing central 
station. The first call on this power would, of course, be the satis- 
faction of the internal demands of the iron and steel works, the 
balance of power remaining being available for external distribution 
over а wide area, the pooling programme proposed being provided 
by a separate and distinctive joint-stock electric power organisa- 
tion. An appropriate field of demand for an all-the-year supply 
would be the satisfaction of the electric energy requirements of the 
many profitable electrochemical and electrofusion proces:es, such 
as the production of high-class steel from selected scrap, special 
alloys, such as ferro-silicon and ferro-titanium, ferro-chromium, 
best ies the production of carbides (silicon and calcium). In the 
selection of the customers it would be advisable to secure the class 
of demand for operations such as mine pumping, electrolytic and 
like processes, on which the supply could be turned on or off when. 
ever available, so that the distribution of the current could be 
arranged to fill up any gaps in the demand. Besides removing the 
many smoke-stack polluters of the atmosphere, the additional profit 
would increase the stability of the iron industry of this country. 
As an example of the kind of power demands that would be found 
in an average field of industrial operation surrounding ironworks, 
exclusive of the municipal and rural demands for current for 
lighting and tramway power purposes, the following is given to 
represent а German district for which the pooling system was first 


outlined by the author :— | 
Electric horse-power. 


For the coal mines in the district . ‚500 
Chemical (metallurgical) requirements ... 2,500 
Electrochemical requirements s 
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Works and town electric lighting 


Another and important argument in favour of tho pooling policy 
is the fact that some 4,000 kw. to 5,000 kw. of energy is the mini. 
mum demand of many of the most desirable of the electrochemical 
and other operations, so that in & single works, without а оар 
reorganisation of the plant, it would be impossible to жанка 
output of electric energy ; whereas, by the pooling of the availa 15 
power from several works, this power would be obtained with К 
change from existing conditions, Of course, the power available 
entirely depends upon the extent the gas engine displaces the steam 
engine to satisfy the internal power demands of the works. 


The policy of pooling furnace gases is the basis of an act of 
Parliament e the Royal Assent last year, and applies 
in an area some 400 sq. miles in extent, including in the area шоду 
furnaces belonging to separate firms. It is very likely that t dis 
are iron-making districts where it would not be necessary to inc 
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harnessed to the furnace-gas cleaning plant, produces gas of more 
or less exactly the composition of furnace gas. The combustible 
portion of a typical example of this gas is chemically constituted as 
follows: Carbon monoxide, 32:4 per cent.; marsh gas, 0:4 per cent.; 
hydrogen, 1:6 per cent. . 

The cost of this apparatus is small, because the cleaning plant 
and associated gas mains are those installed for the furnace gas. 
Such a generator would be available within three hours' notice, and 
{һе simplicity of the apparatus makes the question of depreciation 
during stand-by periods of little or no economic importance. The 
fluid slag from this generator can be readily converted into slag 
wool. This furnace type of gas generator, designed by the author, 
is being adopted by one of the most important of continental iron 
firms to compensate for the vagaries of furnace output, and is also 
to be used in the above-mentioned parliamentary proposition. It 
was illustrated on p. 262 of the Journal of the Iron and Steel 
Institute, 1906, No. III. 

As the author pointed out in 1897, few iron-making countries can 
benefit to the extent available to British ironmasters, because of the 
geographic advantages possessed by Great Britain, and because of 
the fact that British manufacturing industries are so well concen- 
trated geographically as to permit electric energy to be distributed 
under the most advantageous conditions, assuming always that the 
policy of the British Government is as beneficent in its attitude to 
the iron and steel industry as other governments are. 


THE RADIATION FROM AND THE MELTING POINTS 
OF PALLADIUM AND PLATINUM.* 


BY C. W. WAIDNER AND G. K. BURGESS. 


The scale to which all measurements of temperature are now 
referred is that of the gas thermometer. The present upper limit of 
the gas scale is about 1,200 deg.—i.e., where the limit of reasonably 
certain accuracy is 5 deg. With facilities that are now attainable 
this limit could, perhaps, be raised some 800 or 400deg. For the 
range of temperatures above 1,500 deg. the scale must be based, for 
the present at least, on extrapolation by means of the radiation 
laws, which have some theoretical support, and can bo tested within 
the range of the gas scale. In the practical establishment and use 
of the scale it is convenient to have certain easily reproducible fixed 
points. Two standard temperatures of reference that have been 
made the basis of numerous investigations are the melting points of 
palladium and platinum. The best determinations of these melting 
points have differed by some 70 deg. within the past two years, and 
the true values may still be regardel as uncertain by 40 deg. In 
the present Paper are described the results of experiments on the 
melting points of these metals, as determined by several different 
methods, and in particular the results obtained by the application 
of the Wien equation giving the relation between the absolute tem- 
perature of a black-body and the intensity of any monochromatic 
radiation. 

The first part of the Paper is devoted to a description of the cali- 
bration of the optical pyrometer and accessories used in the investi- 
gation. The observations on the monochromatic radiation from 
palladium and platinum strips, using red, green and blue light, 
give results in very close agreement when applied to the determina- 
tion of melting points. These optical determinations also agree 
with the more exact optical measurements made on the melting 
points of the metals placed within an irridium tube furnace which 
approximates a black-body. The values of the melting points as 
determined by the usual thermoelectric method are some 45 deg. 
lower than those found by the two optical methods. 

The values of the melting points were also determined by the 
thermoelectric method as follows :— 


Pulladium.—The wire method, frequently used in the calibration 
of thermocouples at the melting points of silver and gold, was used 
in these determinations. A short length (3 mm. to 6 mm.) of palla. 
dium wire was fused between the platinum and the platinum- 
rhodium or platinum-iridium wires of the thermocouple, The 
couple was mounted with this junction near the centre of an electric 
furnace. The heating current through the furnace was then in- 
creased, slowly raising the temperature, while readings of the 
E.M.F. of the couple were taken rapidly on the potentiometer until 
the palladium connecting link melted. Suitable commutator 
switches, designed to reduce stray thermal E. M. F.s to a minimum, 
permitted the reversal of the potentiometer current and the con- 
nections of the couple during the heating. The furnaces used in 
this work were modified Herirus resistance furnaces, with porcelain 
tubes, about 20 mm. internal diameter, wound over а length of about 
25 em. with platinum ribbon about 20 inm. wide and 0:007 mm. thick. 

P, arious methods of mounting the couple were tricd. In some 
: the carlier experiments the couple was stretched through the 
furnace in a horizontal position, without, however, being in contact 
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with its walls; in others, the wires of the couples were run through 
Berlin porcelain tubes (2 mm. internal, 4 mm. external diameter), 
On account of the unavoidable slight differences in temperature 
between the two ends of the short palladium wire, a vertical ar. 
rangement of the furnace, shown herewith, was used in the later 
experiments. This mounting also eliminated the possible effect of 
tension on the wire. 

At these high temperatures porcelain begins to soften, and also 
becomes conducting, so that care must be taken to eliminate the 
effect of any leakage of the heating current to the thermocouple 
circuit. Some preliminary experiments, made in a small porcelain 
tube furnace 5mm. internal diameter with the wires of the couple 
resting on the porcelain, gave quite discordant results due to this cause. 

Five thermocouples were used in this determination of the melt- 
ing point of palladium. The couples were calibrated at the freezing 
points of pure zinc (419deg.), antimony (630:5 ер.) and copper 
(1,084 deg.) in а reducing atmosphere. The metals were contained 
in graphite crucibles, 16:5 cm. high and about 200 cubic cm. capacity, 
thus insuring ample depth of immersion, The surface of the metal 
was covered with powdered graphite to prevent oxidation. The cali- 
brations were carried out in both gas and electric furnaces, and at 
the beginning and after the conclusion of this work. Before cali. 

bration the wires of the couples were 
ү, explored for homogeneity by passing 
them step by step through a short electric 
furnace made of small-bore porcelain 
tubing, the wires being in circuit with a 
sensitive D’Arsonval galvanometer. The 
wires were thoroughly annealed electri- 
cally at white heat previous to calibra- 
tion. In all measurements with thermo- 
couples the cold junctions were kept at 
0?C. The measurements of the E.M.F. 
of the thermocouples were made with a 
Leeds and Northrup type K potentiometer, 
modified by the addition of two shunts, 
so that the range was extended from 1:6 to 
0:000001 volt. 

The mean of 85 observations gave 
1,580:2 deg. as the melting point of 
шш the deviation from the mean 

eing very slight. 

Platinum.— Each of the optical deter- 
minations of the melting point of platinum 
carried out in the iridium furnace was 
accompanied by a thermoelectric deter- 
mination. For the couples in which one 
wire was pure platinum, the E.M.F. was 
observed at the instant the platinum wire 
FURNACE FOR PaLLApiuM melted. For those couples which were 

MELTING Point. made of a 10 and of a 20 per cent. alloy 

of rbodium with platinum, the wire 

method already described for palladium was used. For the experi- 

ments with the iridium, iridium-ruthenium couples an indicator 

circuit, consisting of two platinum-rhodium wires joined by a short 

connecting link of pure platinum placed very near the junction of 

the thermocouple, served to define the instant of melting of the 

platinum by tho interruption of an electric circuit. The mean of a 

large number of thermoelectric observations recorded in the Paper 
gives 1,718:5 deg.’as the melting point of platinum. 

The results obtained by thermoelectric methods give con- 
siderably lower temperatures than those obtained by the other 
methods recorded in the Paper, and the final values decided on by 
the authors are 1,546 and 1,753 deg. respectively for palladium and 
platinum. The widely varying results obtained recently by different 
experimenters makes further experiments desirable. 


ON THE DETERMINATION OF THE MEAN HORI- 
ZONTAL INTENSITY OF INCANDESCENT LAMPS.* 


БҮ E. P. HYDE AND F. E. CADY. 


In a Paper On the Determination of the Mean Horizontal In- 
tensity of Incandescent Lamps by tho Rotating Lamp Method," 
published several months ago, f tho authors, after reviewing briefly 
the various niethods employed in the determination of mean hori- 
zontal intensity, described an investigation of the possible orrors 
due to distortion of the filament and to flicker, when the rotatin 
lamp method is adopted. This method is the one in almost universa 
usein the United States. The apparatus used by the authors is shown 
in Fig. 1. The following series of measurements was made on lamps 
of different types: (a) Mirrors rotating at speed sufficient to eliminate 
flicker, lamp at rest; (b) mirrors rotating at 180 revs. per min., 
lamp at rest; (c) mirrors at rest, lamp rotating at 180 reve. ner 
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шл; (d) mirrors at rest, lamp rotating at 500 or 600 revs. per min. 
А comparison of (а) and (b) showed the effect of flicker separated 
from that of distortion of the filament; a comparison of (a) and (c) 
the combined error due to flicker and bending at 180 revs. per min.; 
a comparison of (b) and (с) the effect of bending at 180 revs. per 
min; and a comparison of (a) and (d) the effect of bending at 500 
or 600 revs. per min. 

Recently another Paper * on the same subject has been published 
by Uppenborn in Munich. The results given in the latter Paper are 
at variance with those obtained at the Bureau of Standards, and 
have, moreover, been quoted in the United States as discrediting 
the determination of mean horizontal intensity by the rotating lamp 
method, so that it seemed desirable to obtain further data. 

In Uppenborn's investigation the lamps were measured for actual 
mean horizontal candle-power by taking the mean of 86 readings 
made every 10 deg. in the horizontal plane, and subsequently by 
the rotating lamp method. А comparison of the results indicated 
that the values obtained by the rotating lamp method were uni- 
formly too low, the amount of the error ranging from 3:8 to 9:9 per 
cent. Uppenborn attributed the errors to the distortion of the fila- 
ment on rotation; bit since the experiments at the Bureau had 


Fig. 1. VIII Cal. Serio or Rorarixe. MIRRORS THRoUGIL AXIS 
OF ROTATION. 
y bis Case an error much over 1 per cent due to this cause, 
meth od esirable to make some further experiments by a different 
tigated, and using lamps of other types than those previously inves- 
x flay messtrements were first made on some of the same types 
method iae in order to check the results obtained by the former 
method in wi the rotating mirrors, with those obtained by the new 
can be m Which the lamp is placed in a universal lampholder which 
first lam 5 different angles, and which also can be rotated. The 
lamp. thi, udied was a 110 volt 16 c.p. oval anchored filament 
i 8 was first rotated at about 420 revs. per min., and read- 


Fo ird Then measurements were made every 10 deg. in 
Was rotated plane with the lamp stationary, and finally the lamp 


value 1, the а at 420 revs. per min. If we call the first rotating 
e Point-to ле value of mean horizontal intensity obtained by 
quent rotation Q3 method is 1:002, and the value found on subse- 
two methods, th 999. In other words, the results obtained by the 
to within 0-9 кон е of rotation being 420 revs. per min., agree 
Mental error, per cent , which is within the range of ехрег1- 
ihce i : 

would not erp {уре of lamp the filament is well supported, one 
double flame ih lar large errors as for some other types, such as the 
ender loo nt lamp, in which the filament consists of two long, 
Denoting ha unsupported except at the leading-in wires. 
at the begin the value of mean horizontal condle power obtained 
ng at а speed of 350 revs. per min., the value found by 
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the point-to-point method every 10 deg. is 1:005, and the value ob- 
tained at the end at a speed of 350 revs. per min. is 0:909. This 
decrease of 0'5 per cent. at a speed of 350 revs. per min. is in very 
good agreement with that obtained in the previous investigation 
using the rotating mirror method. The mean of a number of deter- 
minations using this method indicated a decrease of 0 9 per cent. at 
a speed of 500 or 600 revs. per min. Another lamp of the double 
filament type gave the following results: Mean horizontal intensity 
at 180 revs. per niin., 1 at the beginning of the set of measurements, 
1:008 in the middle of the set, and 0:998 at the end; by the point - 
to-point method 1:002, or an average decrease of 0:2 per cent., which 
also agrees with the values previously obtained for this type of lamp. 


Having shown that the error at a speed of 180 revs. per min. for 
this typeof filament is negligibly small, the two lamps were mounted 
successively in the rotator and the speed was increased until the 
filaments touched the bulb, in order to see how large a decrease in 
mean horizontal intensity could be obtained with this type of lamp, 
and what the speed must be in order to accomplish this maximum 
reduction. A table is given in the Paper, and from this it is seen 
that the maximum decrease in mean horizontal intensity obtained 
under any condition was about 5 per cent., when, at a speed of 
150 or 800 revs. per min., the two loops of the filament were each 
separately touching the bulb, one at one side and one at the other. 
In no case did the decrease amount to more than 1'5 per cent. во 
long as the filament did not touch the bulb. 

The results are not surprising when we consider the effect of a 
contact of the filament with the bulb. On touching the bulb the 
filament is cooled, and so a decrease in candle.power is to be ex- 
pected. Moreover, the amount of the cooling, and, consequently, 
the decrease in candle-power, depends upon whether the filament 
touches in only one point, or whether it lies against tho glass for 
an appreciable part of its length, so that the decrease in candlo- 
power is not always the same when a filament touches the bulb. 
Independent evidence of the cooling of the filament and the conse- 
quent decrease in candle-power is afforded by а study of the current 
values. 

It was thought that the double filament lamp would probably 
show a greater decrease in mean horizontal candle-power due to 
bending than any other type of lamp made in the United States. 
The two loops of which the filament is composed are long and 
slender, and, being unsupported, are susceptible to centrifugal forces. 
Moreover, the candle-power in the direction of the tip is very small, 
and, consequently, the decrease in the effective length of the sides 
of the loop on rotation is not compensated to any extent by the tip. 
A lamp having a relatively large tip candle-power would not be 
expected to show as much decrease in mean horizontal candle-power 
due to bending as a lamp with а small tip candle-power. But 
although the double filament lamp seemed to the writers to repre- 
sent one of the worst cases for high-speed rotation, since the large 
errors found by Uppenborn were obtained with filaments having а 
turn in them somewhat similar to the common oval anchored fila- 
ment, it was thought desirable to make some tests with lamps of 
this type, and particulars are given in the Paper. | 

From the data given in the Paper, it is seen that the maximum 
error observed, due to a bending of the filament, was not in any case 
greater than 1:5 per cent., provided the filament did not touch the 
bulb, even though tbe filament was bent so as almost to touch the 
bulb. The speed of rotation necessary to force the filament against 
the bulb was not less than 600 revs. per min. except in one special 
case, and for most common types of lamps the speed would be much 
higher than 600 revs. per min., and it is probable that for some 
types а rupture of the filament would occur before the filament 
would touch the bulb. | 

As explained in the original Paper referred to above, the difference 
between the value of mean horizontal intensity obtained by the point- 
to-point method and that obtained by the rotating lamp method may 
be ascribed to two possible causes—the effect of bendin of the fila- 
ment on rotation and the effect of the flicker on the a ility of the 
eye to estimate correctly the true mean values. In the method used 
at the Bureau in the original investigation these two elements could 
be separated, but in the method used for the present experiments, 
as also in the method of Uppenborn, both elements were present, 
and the resultant effect was obtained. Since in the experiments 
at the Bureau the flicker, with the types of lamps studied and at the 
high speeds used, was always practically climinated, the conclusions 
in regard to bending at ae high р л by comparison 

1 int-to-point values, should be correct. | 
ш oe EE tho two etfects of bending and flicker and 
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ill not yield correct quantitative results, and in „ 
effoct of flicker will fail to show, even 1n а qualitative way, the ues 
important element. Thus in Sa Muy C diront Spe A 
zontal 3 ГМ, corresponding to a decrease in 
lise 1$ шасе : i 80115 on candle- power, or 
mean horizontal intensity овоа p 5 | 15 1 1 о) 
intensity In tie ше, Е ч there is no definite constant 
Although this is true in a general way, 
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relation between the changes in mean horizontal and end-on candle- 
ower. 

One effect of a fluctuating illumination producing the sensation of 
flicker is a diminished sensibility in making a photometric setting. 
This is the element which Uppenborn investigated. There is 
another and more important element, however, which he failed to 
observe. Not only is the sensibility decreased, but the mean read- 
ing may itself be in error by several per cent. As shown inthe pre- 
vious Paper on this subject, some observers ascribe too high a candle- 
power value to a flickering light, others too low a value, and some- 
times every individual setting of one observer may be entirely with- 
out the range of the individual settings of another observer. A large 
number of readings will reduce the probable error due merely to 
lack of sensibility, but will not correct for the erroneous judgment 
of the point of balance of a flickering light. 

For many of the common types of lamps in use in the United 
States the error due to flicker at a speed of 300 or 400 revs. per min. 
is probably not very great with most experienced observers; and 
since the error due to bending is quite small at these speeds the 
rotating lamp method is convenient and reliable in commercial 
testing. For the photometry of lamps having an annoying flicker, 
or for the more accurate measurement of lamps with a moderate 
flicker, the simple expedient of employing an auxiliary mirror, as 
described in detail in the former Paper referred to above, will be 
found very satisfactory. 


— — —MM—————ÓÓ—M— — 


ALTERNATING-CURRENT WATT-HOUR METERS. 


We have recently received from Siemens Bros. Dynamo Works 
(Ltd.) pamphlets describing their alternating-current watt-hour 
meters. These are of the induction type, on the Ferraris prin- 
ciple, and contain only one moving part— viz., an aluminium disc 
driven by induction currents. In connection with these meters, a 
recent improvement, which is of considerable interest, consists of а 
patent magneto vibrating footstep bearing, which has been adopted 
to reduce friction to a minimum. The arrangement will be under- 
stood from the diagram herewith. When an alternating current is 


MON ETO Fon VipRATING FoorsrEP BEARING ror SPINDLE A. 


sent through the coil U, the armature J, being in an alternatin 

magnetic field, will vibrate. This vibration is e to the 
flat spring D, and thence to the jewel bearing and spindle A. It 
will be readily seen that the action is similar to tapping an instru- 
ment to get the highest accuracy of the reading. By this means 
the meter is enabled to start with a very small current, and the 
friction being reduced to a minimum, the readings will be extremely 


accurate on light load. Special i . 
shunt ой pecial precautions are taken to prevent 


...... GPE a ES PETES 


THE USE OF BARRETTERS. 


A barretter, or bolometer as it is sometimes termed, is an instru- 
ment for measuring small alternating or fluctuating currents. It 
consists of а conducting wire or filament, which has a high tem- 
perature coefficient and а sinall mass, so that small currents will 
ap reciably raise its temperature, and thus alter its resistance. In 
Is en s instrument, a view of which is given in Fig. 1, a fine carbon 
amp filament is used, with which the greatest variations of resistance 
occur with small currents. "These instruments are now coming into 
ысымдары: use for measurements of the capacity, inductance and 
п resistance of telegraphic and telephonic apparatus, and in 
: cases where alternating currents of small amplitude and high 
A dueney have to be measured. Messrs. Cohen and Shepherd in 
Met -apor read last session before the Institution of Electrical 
gineers, an abstract of which appeared in The Electrician, 


May 10 and 17, 1907, described several uses to which such an 
instrument could be put. 

Fig. 1 gives the general appearance of Cohen’s barretter, which is 
designed for working with an ordinary resistance box and moving 
coil galvanometer on the null method, whilst Fig. 2 shows the con- 
nections necessary. A source of alternating current, such as a sine 
wave alternator, is connected to two branch circuits, in one of which 


Fic. 1. -CoirzN's BARRETTER 


a variable resistance box, A, is inserted. The other arm has the 
apparatus or line to be measured inserted at D. The barretters 
are connected through adjustable resistances and batteries to the 
galvanometer, which can be of any pattern (preferably a reflecting 
moving-coil galvanometer of average sensibility). The shunts are 
arranged so that their combined resistance with the barretters can 


be varied from 10 ohms upwards. Four-volt batteries, either small 


accumulators or dry cells, give the best results. 

The barretters are first balanced in resistance by the adjustable 
resistances until the galvanometer indicates no deflection. The 
alternating current is then applied, the circuit being through the 


Adjustable 
Resistance 


Fic. 2. —DIAGRAM OF CONNECTIONS. 


condensers and the barretters. This current is stopped from 
passing from one branch into the other via the galvanometer by the 
four choking coils. When the resistance box in A is adjusted so that 
no deflection is indicated on the galvanometer, then the resistance 
unplugged in A, after making allowance for the impedance of the 
shunted barretter circuits, represents the impedance of B, and if 
the two barretters are not exactly similar, a second reading can be 
taken with A and B reversed by means of the throw-over switch 


and the mean taken. Variations in barretter resistance caused by 


* 
CABLES OR OTHER APPARATUS 
TO BE MEASURED 


Fic. 3. —DfiAGRAM oF CONNECTIONS. 


temperature changes have no effect on this arrangement, as the 
barretters are fixed close together and compensate each other. 
In a case where the instrument is being used for measuring 1n" 
ductance, let R be the balancing resistance unplugged from the 
box, and r the total resistance of barretter and shunt, and No the 
effective resistance of the apparatus measured (includes true resis: 
tance and iron losses). Then 1? = I -2r(R - Ro), where I is the im 
p edance, provided that the impedance of the circuit on the galvano- 


M 
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meter side of the barretter is high enough to be negligible and both 
circuits are fed with the same voltage. It is evident that if r is 
mall enough, В is the true impedance. Otherwise by varying T 
and taking two readings, it is possible to eliminate I and obtain R,. 
Thence the impedance and inductance can be obtained. The same 
applies where a condenser is being tested. 

When a deflectional method is adopted, only one barretter is 
actually used, the other being merely left in the circuit to balance 
the one used, both for atmospheric temperature variations and for 
resistance. One of the barretters is inserted in the circuit in which 
the value of the current strength is required, and the change in its 
resistance due to this current causes the galvanometer to deflect. 
The instrument then becomes practically а hot-wire ammeter. 

By joining up the box, as shown in Fig. 3, allowances for telephone 
apparatus can be obtained directly in terms of a standard telephone 
cable, and by this method efficient workshop tests of such apparatus 
asinduction coils, transmitters and receivers can be carried out ina 
rapid and efficient manner. For such tests it is not necessary to 
use в sine-Wave alternator as the source of current, but a buzzer 
giving a steady note is the most satisfactory. 

We are indebted to Mr. R. W. Paul, of New Southgate, the manu- 
facturer of Cohen’s barretter, for the particulars given above. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Governing Body of Northampton Polytechnic Institute, 
London, E.C., invite applications for the appointment of assistant 
junior demonstrator in the electrical engineering laboratories, Full 
time. Salary £80 per annum. Forms of application (which should 
be returned by 10 a.m. Nov. 26) from the principal (Dr. R. Mulli- 
neux Walmsley). See also an advertisement. 

Sydney (N.S.W.) Municipal Council invite applications for the 
position of city electrical engineer. Commencing salary, £900 per 
annum, payable monthly. The engagement to be for one year certain, 
and, if continued, to be terminable at three monthe' notice. £100 
allowed for travelling expenses to Australia, and the person ap- 
pointed will be required to take up his duties at the end of March, 
1908. Information regarding the Sydney electricity works may be 
obtained from Messrs. Preece & Cardew, 8, Queen Anne's-gate, 
Westminster, London, S. W. Applications to the town clerk (Mr. 
Thomas H. Nesbitt), Town Hall, Sydney, by Jan. 16. 


A firm of electrical engineers require an experienced commercial 
manager, capable of taking charge of the incandescent lamp depart- 
ment. See an advertisement. 

There is а vacancy for a pupil without premium in a company's 
central station (d.c.) in the south-western area of London. See an 
advertisement. 

The Musselburgh and District Electric Light & Traction Co. 
require an assistant engineer. Salary £99. Applications by Nov. 28 
to Mr. Thos. Hunter, Musselburgh. 

Applications are invited by 30th inst. for the position of head of 
the Physics Department at the South-Western Polytechnic, Chelsea, 
London, S. W. Commencing salary £250. 


E g᷑—᷑᷑——;—?!ꝑDꝑ е ———ññ 


LEGAL INTELLIGENCE. 


— — 


Sharrock v. Stoker. 


ae Assizes on Monday this case came before Mr. Justice 
n г and а special jury. The action was for damages for slander. 

"a ant, who was the elective auditor of Wigan, made a speech in 

* 1 it was alleged that he imputed to Ald. Sharrock dishonourable 
i eis conduct in his capacity as chairman of the Wigan Elec- 
d Lig t nee Tramways committee. Defendant pleaded that the 
а | ORIS ained of had not the menge to them by plain- 
ыза! 1 were uttered on a privileged occasion and without 
ТН d they жеге fair comment on а matter of public interest, 

Ur. Ho У жеге true in substance and in fact. 

du qs ies K.C., said plaintiff, who raised himself from the 
April, 1906 БО poison was interested in the Orrell Colliery. In 

Тико, plaintiff was elected chairman of the Electric Lighting and 
1 50 55 . and he found that the committee had been com- 
Ше =) schemes, one of which he stopped, which involved the 
i R a expenditure that ultimately caused a heavy loss on 
auditor) pa аше Then it was that defendant (the elective 
1 5 2 attack plaintiff. The slander was spoken at a public 
Won ded Vigan on July 22, 1907, when defendant proposed a reso- 
and 0 that the meeting had no confidence in the chairman 
and man of the Tramways and Electric Lighting committee, 
the Trim: mg their resignation. '' So long as these two men are on 
hea falus reris d defendant declared, ‘‘they are bound to 
үш this ОКАП 0 Eu in his speech challenged a transaction be- 
меене coal be iery Co. and the Council for the supply of four 
had told lies t meet an urgent necessity, and alleged thu plaintiff 

The 3 aidict for oli t an | 
for which judgment bt оа PR аш awarded £100 damages, 


Mr. L. Southerns, Blackburn, bas been appointed assistant lec- 
turer and demonstrator of electrical engineering at Huddersfield 
Technical College. 

Mr. W. Frisby, assistant borough electrical engineer, has been 
appointed teacher of electricity at the Albert School of Science and 
Art, Colchester. 


Aberdeen. —The gas and electricity undertakings have now been 
placed under separate committees, and Mr. Gray has been appointed 
convener of the Electric Light committee. 


Argentina.—The “ Review of the River Plate,” says the Minister 
for Public Works has cancelled the decree of September, 1906, 
authorising the transfer by Mr. C. B. Madero to Mr. M. Leeber of 
the concession for a tramway from the Riachuelo to Lanus or Ban- 
field. The transfer is now authorised to Buenos Aires West-South- 
West Tramway Co. 

Australasia.—The chairman of the Victorian Railway Commis- 
sioners (Mr. Tait) submitted to tho Legislative Assembly early in 
October his report on the question of the electrification of the 
Melbourne suburban railways. Ho is in favour of the conversion 
of the Flinders street, St. Kilda and Port Melbourne lines as an 
experiment, and, in the event of this proposal being carried out, 
suggests that the power house which would supply current for 


Re Brockie-Pell Arc Lamp (Ltd.) 


On Tuesday Mr. Justi i d al lv the Brighton electric tramwa and 
у Mr. Justice Park 163 à these lines could also supply the Prig 0 у 

E for a compulsory order for ee windin 1 Tul 5 n so enable the Eleternwick power house to be abandoned. The 

E rs Бор ockie- Fell consulting engineer (Mr. C. H Merz) is to prepare drawings, 


: .), or, in the alternative, f "isi ` 
r. C „) or, in th ative, for а supervision order. 
if his Күү petitioners, said they had д arrived at terms 
tary windin р ould sanction them. The petition was after а volun- 
shortly balers oe the chief ground of prejudice alleged was that, 
company to two SN ing up, debentures for £600 were issued by the 
incurred on behalf 1 directors to secure a liability which they had 
these directors had b the era he | by a guarantee to the bank, and 
tors in the windit ven ER receivers and also voluntary liqui- 
approval of the C ag up. It had now been arranged, subject to the 
Messers. Hy. WIE that, with the consent of these two directors 
made, that Henr дыы D. Watson), a supervision order should be 
should be appoint d Clellan, who represented unsecured creditors, 
and Watson sho i an additional liquidator, and that Messrs. Warner 
held other deen release the debentures so issued to them-—they 
to their claim to ures which were not attacked —without prejudice 
the petition sh rank as unsecured creditors, and that the costs of 
18 PE S pelo suber Шеше | 
settlement веш erved that it was an exceptional case, but the 
reasonable, and made order accordingly. 


specifications, &c., for the complete equipment of the St. Kilda 
and Port Melbourne lines, and drawings and estimates for the 
equipment of the Newport workshops tor electric driving. For 
this work Mr. Merz is to receive £2,000 and travelling ond 
living expenses, not exceeding £350. If tenders for the work 
are invited before Dec. 31, 1909, Mr. Merz 18 to analyse them, 
for which he will ‘receive 0:75 per cent. upon the amounts 0 the 
tenders recommended for acceptance or upon his estimate of the 
cost, whichever may be the lower sum, and if the tenders are 
June 1, 1910, he will receive a further 0°75 per cent. 
d settling the contracts. In the event of the wor 

1, 1910, he will re- 
| per cent. on the cost of the work for arranging for 


the testing and inspection of material, the pr 
representative during the progress of the work e t 
months after the lines commence working electrical у. 

The working of the St. Kilda-Brighton electric | 
the Victorian Railway Department, resulted in a de £7, 


[4 
. year ended June last. Г | 
9 5 as £9,550, working expenses. £7, 51. 


Ta i 
Jlor v. United Electric & Power Supply Co. (Ltd) In the 


Chance 'enrs revenue w А 
; : year 5 : : пас Е ap . : 
Caney ee eee Peer eee Lagi s. eee e evel tht aunt required 
i тег an Ji . interes it will be remembere a асе : | 
formed in 190 manager of defendant company, which was interest, nt 0 sheds in March which de stroyed the sheds and 17 cal 
hoar 5 415,200, of which £9,9241. 25. 2l 


Manchester, 1 = supply electric light and power, with offices in 
present consis ав stated that the company’s principal assets at 


name in Port ted of land and plant at a town with an unpronounceable 
ugal Liberty was given, 


ies, the damage amounting to 10, 2 4 
ыл ж puted at June 30. This expenditure had been debited 
И es i he net 1-55 for the year (including cap tal 


to working account, making t 
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sm 
rges) £9,782. 1,030,242 passengers were carried, the average fare 
Tain 221d The councils which ишме the line have received 
an assurance that they will not incur any financial responsibility 
through the fire. | | . 
The diréctors of the Pionecr Tin Mining Co., which owns rich 
mines at Bradshaw's Creek (Tasmania), propose to adopt electric 
power in order to enlarge the scope of their operations. It is pro- 
posed to utilise the waters of the Frome river in generating current 
The cost of the scheme, including generating plant, motors, trans- 
mission line (4 miles), &c., is estimated at £27,000. m 
Mr. G. Weymouth has prepared an estimate for a municipal 
electricity supply scheme for Korumburra, Victoria. He proposes 
to give а direct-current supply at 230 volts and to charge 6d. per 
unit. The estimated revenue is £350 per annum. With metallic 
filament lamps for series lighting and five arc lamps the public 
lighting will cost £180 per annum. Operating cost“, interest and 
sinking fund (on capital of £1,986) would amount to £475. 


Aylesbury.—The Board of Trade have refused to extend the 
period of the electric lighting order, granted in 1906 to the Mutual 
Electric Supply Co. 


Bell Telephones in the United States.—It is announced that 
henceforth the telephones and other apparatus made by the Western 
Electric Co. will be for sale to all buyers. Hitherto it has been im- 
possible in the United States for an individual or an association of 
individuals to secure Bell telephones for personal use. A monopoly 
of the general selling trade has been held by a number of so-called 
“ independent" manufacturing companies, who, in order to create 
& market for their goods, have, naturally, been active in promoting 
independent operating companies. 

Difficulty in keeping pace with the rapid growth of the Bell system 
is said to have been responsible for the attitude of exclusivenees main- 
tained until now by ће Western Co., rather than fear that any inde- 

ndent organisation would be able to use Bell apparatus against Bell 
Interests. In the following statistics of the number of instruments of 
subscribers of companies affiliated with the American Telephone & 
Telegraph Co. the receiver and transmitter are counted separately, во 
that there are in the Bell system about half as many telephone stations 
as instruments:-- 

1897..... 919,121 | 1901. 2,525,606 | 1904...... 4,487,564 
1:98...... 1,124,816 | 1902...... 5,150,320 | 1905...... 5,698,258 
1899...... 1,589,101 | 1903...... 3,779,517 | 1906.. .. 7,107,836 
1990...... 1,952,412 

The demand for telephone service still continues brisk throughout 

the United States, but as a means of executing the new policy of the 
American Telephone & Telegraph Cc. important additions have been 
completed at the Chicago factory of the Western Co., thereby enabling 
the company to enter the general market. In this plan (we are in- 
formed) there is involved drawing a sharp distinction henceforth be- 
tween selling service and selling apparatus. The rental system which 
has prevailed among the licensees of the American Telephone & Tele- 
graph Co. has tended somewhat to obscure the issue, though it has 
ееп beneficial to the companies themselves. The present company 
has aiso been in the position of selling long-distance service to all the 
other branches of the system. Meantime the Western Co. has for 
years been disposing of instruments and other apparatus abroad and, 
to a limited extent, of some of its supplies in this country. The general 
sale of instruments in the Umted States is, however, new. The 
Western Co., as our readers are aware, has for some years maintained 
factories und warehouses in Montreal, Antwerp, Berlin, London, Paris, 
Tokio, St. Petersburg, Vienna and Milan. 


Bermondsey (London).—The Council are recommended to apply 
to the L.C.C. for sanction to borrow £2,154 for extending the feeder 
cable in Lower-road to Redriff-road. | 

The Electricity committee have adopted the suggestion of the 
borough electrical engineer (Mr. W. E. J. Heenan) to keep a suffi. 


cient stock of lamps on hand to supply customers, the charge to be 
added to the quarterly accounts. 


_ Birmingham.— The reproach that the town hall is insufficiently 
lighted can no longer be made. On 13th inst., for the Conservative 
delegates' reception and banquet to Mr. A. J. Balfour, the hall was 
lighted throughout with “Osram” lamps, installed by Mr. O. C. 
Knight, of Edmund.street, Birmingham. 


Brass Casting.— Under sec. 79 of the Factory and Workshop 
Act, 1901, the Home Secretary issued а notice on June 14 last of 
his intention to make regulations in regard to the process of casting 
brass or any alloy of copper and zinc. Objections having been 
raised to the draft regulations, an inquiry will be held at the Coun- 
cil Chamber, Birmingham, on Monday, Dee. 16, by Mr. Wm. Wills, 
the commissioner appointed to inquire into the objections. Copies 
of the objections can be obtained by objectors (at 28. 6d. per copy) 


from the Treasury Solicitor, Room 276, Royal C f 1 
London, W.C. d ; Royal Courts of Justice, 


China.—The goods imported into China in 1906 includcd elec- 
trical materials and fittings to the value of £150,484 (compared 
with £72,418 in 1905) and machinery and fittings of all kinds 
amounted to £943,009 (against £802,763). 


Clitheroe.—The Council have obtained an extension for 12 months 
of their electric lighting order. 


Colwyn Bay.—It is proposed to lay electric lighting mains to 
Old Colwyn. m | 

Croydon.—Ald. Trumble, J.P., апа Councillor J. Anthony 
Trythall have been re-elected chairman and vice chairman respee- 
tively of the Tramways committee for the ensuing year. 


Dundee — Recently a contract was let to the Brush Comp ny for 
the supply of six new electric cars, kut the question was again con- 
sidered by the Council on Tuesday, owing to complaints that the 
company were not complying with the Corporation’s standing orders 
by paying the standard rate of wages. 

It was stated that the company hid offered to submit their pay 
sheets to the Tramway committee, but the latter recommended the 
Council that the pay shects be not examined, and that the next lowest 
offer be accepted. 

Mr. A. SPEED moved the disapproval of this recommendation, and 
said the conditions obtaining in the establishment which had made 
the lowest offer were the same as those in other shops, except that 
they employed non-unionists as well as unionists. 

Bailie Бох seconded, апа after discussion it was agreed by 19 votes 
to 5 that the contract be given to Milnes, Voss & Co., whose tender 
was £210 more than that of the Brush Company. 


Electric Lighting and Traction Notices.—The following further 
notices of intention to apply for provisional electric light and tram- 
way orders and bills have been given :— 

Southampton Corporation, for order making special provision for 
supply of electricity to consumers having separate supply and for re- 
fusing supply to consumers whose payments are in arrears, to require 
consumers to give notice before quitting premises supplied with cur- 
rent, &c. 

Broadston (Ltd.), for an order for Fleetwood to hire, sell and let 
dynumos, motore, &c., and to enter into agreements for the purchase 
of che undertaking of the Fleetwood & District Electric Light & Power 
Synd., &c. 

ald Manor Estate (Ltd.), for an order to supply electrical energy 
in Саду, Cheshire, to sell and let on hire motors, fittings, &c., and to 
exempt generating plant from liability to distress. 

Woking Electric Supply Co., for an order to extend their area of 
supply in Staines, Egham, Chertsey, Epsom and Guildford. 

Llandudno Pier Co., for order to construct und maintain a pier tram- 
way, to generate, sell and deal in electrical energy, &c. 

In the bill of the Great. Eastern. Railway Co. power is sought to 
supplv electrical energy, in bulk or otherwise, from the company's 
works at Parkstone or elsewhere, to the tenants of the company and 
the occupiers connected by sidings with or adjoining, or in the vicinity 
of any railways of or leased to or worked by the company, and to any 
local or sanitary authority or company authorised to supply energy, 
to enter into agreements regarding same, &c. 

Birkenhead Corporation, for order to construct additional tram- 
ways, &е. | 
` Draycott Gas Co and Southwell District Gas Co. are promoting bills 
for (inter alia) power to apply for electric lighting orders. 


Emsworth.—The Council have appointed a committee to con- 
sider the question of electricity supply. It is probable that an 
arrangement will be made with Portsmouth Corporation for a 
supply in bulk. 


` Bpsom.— The income of the Electricity department for the past 
half-year was £1,910. 10s. 4d., and the expenditure 1,175. 8s. 1d. 


Exhibitions.—All information with regard to the forth - 
‘coming international exhibition of the applications of elec- 
tricity at Marseilles can be obtained from M. Jauffret (the English 
representative), 77, Fleet-street, London, E. C., the temporary offices 
of the exhibition. The exhibition, which will be open from April 19 
to Oct. 81, 1908, will comprise the following principal sections, which 
will be further subdivided into classes :— 

1. Trarsmission and distribution of electrical energy. 

2. Application of electricity to industries in general. 

5. Applications of electricity in domestic industries. 

4. Applications to domestic economy. 

5. Applications to public and private lighting. 

6. Applications to heating and ventilation. 

7. Applications to machinery for lifting aud manipulation. 

8. Applications to mines and quarries. 

9. Applications to traction. 

10. Applications to agriculturo. 

11. 1 to naval and military engineering. 

Electro-chemistry, clectro-metallurgy and the allied sciences. 

15. Telegraphy and telephony. 

14. Medical electricity. 

15. Electrical instrumenta. 

16. Raw materials und manufactures used in electrical industries. 

17. Practical and theoretical teaching of the science of electricity. 

The report by Sir Alexander Hosie (acting commercial attaché to 
H.M. Legation at Peking) on the foreign trade of China for 1906 
states that it is proposed to hold an international exhibition at 
Shanghai in 1909, and Sir Alexander is convinced that such an 
exhibition, if properly organised, will do much to increase the 
foreign trade of the country, which is clamouring for machinery to 
start as well as to oxpand industrial undertakinga. 

An international exhibition of electrical machinery and apparatus 
used in agriculture and industry will be held at Lyons (France) 


ZA 
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from Jane 1 to 30, 1908, under the auspices of the Lyons Society of 
Agriculture, Science and Industries. Applications for space to 80, 
Qui St. Antoine, Lyons, before Feb. 15. Regulations, form of 
application for space, &c., may be obtained at the Board of Trade, 
73, Basingball-etreet, London, E.C. А 

Fulham (London).—Some time ago the Council contracted with 

Messrs, Westwood & Wright for a condensing pipe, sump and river 
work at the generating station for £4,314. | 

The work had been in hand for three months, when the borough 
destrical engineer (Мг. A. J. Fuller) found that about £1,127 worth 
ab the work could be dispensed with, and in accordance with his 
powers he struck out this part of the contract. The contractors 
aimed to be allowed 25 per cent. of the value of the work omitted, on 
the ground that provision was made for exccuting the whole contract. 
They asked to be paid £306. 16s. to cover their trade charges and 
probt, which they said would have been included in their estimate on 
the Letions carried out, if they had known that serious deductions 
were likely to be made. The Law and Parliamentary committee 
recommend a settlement of the claim by the payment of £105. 

Gravesend.—The Council have acquired a site for a sub-station 
near the Rosherville station. 

Grimsby. —The Electricity committee are doing their utmost to 
encourage the use of electricity for cooking and heating, and arrange- 
ments are being made for exhibiting the latest types of electric 
radiators, heating irons, kettles, &c. 

Halifar.—The Corporation recently asked the Board of Trade to 
nominate a mechanical engineer and an electrical engineer to in- 
quire into the structural form of the Halifax tramcars and types of 
bakes. The Board have replied that they wish to preserve their 
impartiality, and suggest that the Corporation should approach the 
аа, of Electrical Engineers and Mechanical Engineers or 
ua Association, with a view to the nomination of the two 
Чен. = вв Council have instructed Messrs. Handcock & 

yis to prepare a report on electricity supply. 
ое а Tramways.—A through service of electric 
11 ween Hastings and Bexhill was inaugurated last week. 

г passengers have had to change at the Marina. 

б piede Isleworth.—The Council have applied for sanction 
baro 5 of £2,500 for mains and house services, and to а 

In future Шол avers be pend , 

Sally on thë аррте E. о be calculated on consumers accounts an: 
in any case ni the e consumption for the previous 12 months, and 
ide Шш, е, he discount so calculated is greater than the total 

Revie iscounts allowed the consumer is to be given credit. 

ck e er hs Parish Council have informed Mr. 
mitted by due they will consider any complete scheme sub- 
rowning has eus e supply of electricity in the district. Mr. 
erection of a Pes y submitted a draft scheme which includes the 

Той S ven station at an estimated cost of about £1,500. 

M device 2 Electricity and Lighting committee recommend 
enable them t Toe in the Council’s Parliamentary Bill to 
io exempt es к and let on hire electric light fittings, &c., and 
consumers to е from distress or seizure in execution; t9 compel 
supply in ec e notice to the Council before moving; to refuse 
where с disant cases; to allow discount; to make provision 
мощів; to bo as separate supply ; to alter date for filing annual 
court of summ rrow additional capital; to recover charges in а 
take supply rane jurisdiction ; to extend area of supply and to 
ings for lightin шеке authorities; to attach brackets to build- 

In regard I o lay mains in streets not dedicated to public, &c. 
tions are takin i tramways to be laid in Cranbrook-road negotia- 
Traction Co d р 105 with the Traction Corpn., the Dolter Electric 
0, ав to the t inci: Steel Co. and the G. B.“ Surface Contac! 
the surface-contact 1 5 which they would construct the line on 

dia — А | А 
the . 5 ſor Kashmir (Sir Francis Voun husband) on 
employed in dee recent launching of a large electric redger to be 
pal objects of is ee the river Jhelum, which is one of the princi- 
regarding the sch electric supply scheme, recently gave information 
Kashmir Valley ie TOT supplying electric light and power in the 
expected thay. iR т Francis stated that the Durbar confidently 
ing by August ne "d ydro-electrio plant ready to commence work- 
the Srinagar li n About 20,000 н.р. would be generated, of which 
It was intende] vend would only require about one-thirtieth part. 

Vide motive pow de the silk factory (the largest in the world), 
fedging fleet which or various other factories. and operate the 

000 acres of E would improve navigation, enable about 

? constant dange phe ee to be reclaimed, and do away with 
zulting engineer at the flood which at present existed. The con- 
‚ 100686. — At th е original scheme is Major Lorbiniere. 

"on on the Met е adjourned inquest on the victims of the colli- 
on Oct. 26, the tropolitan Railway at West Hampstead, London, 
the accident ua T after deliberating for over an hour, found that 
man, Hollis. H N by the culpable negligence of the signal- 
intimated that bail 8 was then formally arrested, but the coroner 
two others of £95 80 ld be allowed in а personal surety of £50 and 


recommended that the 
Norwood to the Crystal 


and Highgate was opened for traffic on Monday. 
to the Middlesex Council's line at Highgate it is 
travel by tramway from Aldgate, Bloomsbury or the City to High 
Barnet at а total cost of 6d. 
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Japanese Telegraphs in China.—A Reuter's telegram states the 


Japanese have established telegraph lines and offices at Yingkow 
and several other places south of that place. They have connected 
their lines with the railway telegraph to Dalny, thus effecting com- 
munication with the submarine cables to Japan and the rest of the 
world. Messages are accepted for ‘all parts of the world. China 
has protested, but without avail. 
between China and Japan in regard to the South Manchurian Rail- 

way telegraph. P 


Negotiations are proceeding 


Linthwaite.—A canvass is being made of this district to ascertain 


the probable demand for electrical energy. Should there be evidence 
of a demand Huddersfield Corporation will supply electricity in bulk. 


London County Council.—On Taesday a loan of £920,000 was 
granted to Stepney for electric lighting. 
Harrow-roud and Paddington Tranucitys. It was recommended 


that statutory notice be served on the Metropolitan Electric Tramways 
(Ltd.) for the purchase of the portion of t 

dington tramways in 
2 mile route.—Postponed. 


е Harrow- round and Pad- 
the County of London, about 12 mile out of a 


School Lamps.—The Education committee reported that the Stores 


committee had considered the question of the supply of Nernst lamps 
to schools, and had submitted an arc lamp which they thou ht would 
be more suitable in certain cases. 
Agreed. 


They recommended its a option.— 
Proposed Tramways to Crystal Palacc.—The Highways committee 
roposal to construct a tramway from West 
alace be rescinded.— Agreed. 


L.C.C. Tramways.—The electric tramway between Highbury 
By changing on 
now possible to 


Marylebone (London).—In connection with the reoganisation 


of the staff of the electricity undertaking and the inter-relation of 
the several departments, the Electric Supply committee recommend 
that the engineer and manager (Mr. F. A. Wilkinson) 
far as possible, be relieved of the office routine in order that he may 
be free to give full attention to the larger questions of efficiency of 
supply and growth of the business, and that the electrical accountant 


should, as 


(Мг. E. J. J ennings) should have control of the office routine and 
clerical staff. Mr. Jennings’ title is to be altered to that of “ secre- 
tary and accountant of the electricity department," and his salary is 
to be increased from £800 to £350 per annum. 

The committee have, after consultation with the engineers, fixed 
the maximum salaries to be attained in the various grades of the de- 


partment as follows:— | 
Generating Stub ion. Assistant station superintendent, #5 per week; 


shift engineer, £5; boiler-house superintendent, £3. 10s.; switch- 
men, Es. 10s. ; sub. station attendants, £2; drivers, £2. £s. ; stokers, 
£2. 10s. ; volt regulators, 18s. 8d. ; fitters, £2. 5s. 

Mains Department. — Mains superintendent's assistants, £4; meter 
superintendent, £4 ; assistant meter supesintendent, £2. 10s. ; meter 
testers, £2 ; meter readers, £1. 155. ; wiremen, £2; jointers, £2. 78. 6d. ; 
box inspectors, £1. 12s. 6d.; general foreman, £2. 158. 6d. ; store- 
keeper and timekeeper, £3. 

Medina.—An Imperial Turkish Irade has been issued ordering 


the establishment of electric lighting in the Sanctuary of the Prophet 
at Medina. 

Metropolitan District Railway.—it is reported that, as the 
Westinghouse system of automatic signalling on the main line of this 
railway has been working successfully, the directors propose, from 
the beginning of 1908, to inaugurate a new two-minute service. The 
directors are also making experiments in the running of express 
trains. For some time past morning expresses have been running 
from western stations to the City, and recently an evening train 
has been put on from the Mansion House at 5:44. After stopping 
at all stations to Victoria this has become express to West Kensing- 
ton. Yesterday (Thursday) another train, leaving at 5:14, was 
introduced, express from Victoria to Hammersmith. About six 
minutes are saved on each journey in this way, and it is hoped that 
by putting on these trains—more are to follow —new traflic from 
Ealing and Harrow and Hounslow, as well as West Kensington and 
Hammersmith, will be secured. 

ill Lighting. New electric lighting plant has been put in at 
err Mill, thros, by Thos. Barton & Co., of Blackburn. 


Monmouth. —In reference to the recent L. G. Pods; 
ported in The Electrician for Nov. 8) Mr. Arth 
borough electrical engineer, desires us to S 
refers to work done at the commencement of tl 
four or five years prior to the date of his appointment. 

I. S. Distin, district 
i ry.— The death has occurred of Mr. II. ? 
На 4 Exeter for the National Telephone Co., and formerly 
of Swansea. Mr. Distin was only 87 years of age. 
i ondon).—The Metropolitan Electric Tramways 
8 e 9 9 ш power to construct а tramway along 


5 in continuation of existing lines from Amberley-road 


to Edgwaie-road. 
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Presentation.— The staff of the Metropolitan Electric Supply Co. 
met on Friday evening last to wish Mr. A. W. Wilson, who has 
been a member of the mains department for the past 18 years, the 
best of luck on his leaving to take up а position with the British 
Insulated & Helsby Cables. Mr. E. Cunliffe Owen, C.M.G., the 
respected secretary of the company, presided, and during а very 
enjoyable evening presented Mr. Wilson with а gold cigarette case 

as в small memento of his long service and great friendship with 
the staff. 


Rochdale.— The Council have decided to insert clauses in their 
bill in Parliament to enable them to supply electricity outside the 
borough and to make provision as to the management of the Roch- 
dale technical school, &c. 


Roof Covers for Tramcars.—The Highways committee reported 
to the London County Council on Tuesday that by an agreement, 
dated Teb. 13, 1905, the Council agreed to pay G. C. Milnes, Voss 
& Co. £4. 10s. (or such less sum as should be charged by the 
licensees to sub-licensees under the Magrini patent) for every eloe- 
tric car roof cover manufactured by or on behalf of the Council during 
five years from the date of the licence. 

The licensees applied for the payment of, and subsequently com- 
menced an action to recover, royalties in respect of roof covers manu- 
iactured by the Council itself as well as 300 electric roof-covered cars 
recently supplied to the Council by Hurst, Nelson & Co., but questions 
having arisen as to the validity of the patent, the Council contested 
the claim. Thecommittee have been in negotiation with the licensees, 
and as the result are prepared to agree to the settlement of the action 
and the termination of the licence, subject to certain condtions, 
including payment by the Council of £2,250 and the taxed costs of the 
action. 

St. Pancras (London).—Mr. H. W. Ingram has been elected 
chairman and Mr. A. J. Thomas deputy-chairman of the Electricity 
committee for the ensuing year. 

The appointment of Mr. A. Blanks, as canvasser and consumers’ 
adviser to the St. Pancras electricity undertaking, is to be continued 
for two years at £170 per annum, and a commission of 1s. for every 
1,000 units sold to private consumers beyond the number sold the pre- 
vious year, with an allowance of 10s. per week for expenses. 


Sheffield.—Councillor Bennett has been elected chairman of the 
Electrie Lighting committee. 


Southampton.—For the half-year ended Sept. 30 the traffic re- 
ceipts of the tramways were £28,258. (11:837d. per car-mile). The 
car mileage was 572,834, and 5,367,540 passengers were carried. 
The total receipts per car-mile work out at 12:246d. After paying 
expenses the available balance for depreciation and renewals was 
£5,521, an increase of £2,320 on the corresponding half-year of 1906. 


Southend.—On the recommendation of the Law and Parliamen- 
tary committee, the Council have decided to settle the litigation 
with the Estates Company in regard to the alleged nuisance caused 
by the electricity generating station. The terms of settlement are 
as follows :— 

The Corporation are to purchase the frechold of eight houses for 
£5,150, this sum to include all damages claimed by plaintiffs. The Cor- 
poration are to do away with the present cooling tower, and to erect а 
new evaporative condenser and cooler. The Corporation are to con- 
tinue to use Welsh smokeless coal, or other coal of such nature and 
quality as will not cause soot or smoke in objectionable quantities to 
be emitted from the chimney shaft. 'The Corporation are not to 


erect a refuse destructor on any part of the land oceupied by the 
generating station. 


Springfield (co. Durham).—The Board of Trade have extended 
the electric lighting order for 12 montha. 


Stepney (London).—In future, places of worship in this district 
are to be supplied with electric current at 6d. per unit for the first 
80 hours’ use of the maximum demand during the winter months 
and for the first 20 hours’ use in the summer months, and 0°94. per 


unit for all further consumption in each month ; or, alternatively, 
8d. and 14 per unit. І 


Stoke Newington (London).—On Tuesday the Council received 
a joint report from the Electric Light and Public Health com- 
mittees on the proposal to erect a refuse destructor. 

The two committees jointly recommended that a joint refuse de- 
structor and electricity station be provided. The contract between 
the Council and the North Metropolitan Electric Power Supply Co. 
permits the Council to use all energy that it may generate at its refuse 
destructor. : 


The report and recommendation were referred back until next 
meeting. 


Suicide.— We regret to learn that Mr. Andrew Wilks, electrical 
engineer to the Auckland (N.Z.) Tramways Co., committed suicide 
on Oct, 15 last by shooting himself through the head with a revolver. 


Surbiton.—The adjourned inquiry into the application of the 


Council for sanction to borrow £20,000 for extensions of the elec- 
tricity undertaking was resumed. 


ee the former occasion it was explained that the Council, having 
obtained sanction to a loan of £50,000, entered into an agreement in 


was a question of linking up. 
thought the revenue satisfactory for a scheme that had been in opera- 
tion four years. 
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1902 with the Callenders Cable & Construction Co. for working and 
maintaining the undertaking, the company guaranteeing the sinking 
fund and interest. £2,602. 15s. 2d. was expended beyond the loan. 
The inspector (Mr. H. Ross HooPER) pointed out that mains were 
laid in a good many roads where there were few consumers. In one 
road £381 had been spent, and there were only two consumers ; in 


another £253 had been spent, and there was only one consumer. 


The consulting engineer (Mr. STEVENSON) said in several cases it 
'There were now 380 consumers. He 


The clerk to the Council (Mr. F. J. BELL) said it was fivst intended 


to borrow £20,000, but the estimate had been reduced to £14.002, and 
they would leave the question of the amount to the Inspector. 


The INSPECTOR examined the details of the proposed extensions, and 


when the question of spending over £2,000 for new plant, &c., was 
referred to, Mr. RoBB pointed out that the undertaking was providing 
a bulk supply for a neighbouring company at Twickenham and Ted- 
dington, and so far as he could see there was no power to give a bulk 
supply. 


Mr. BELL said the point had been raised before. 
The inquiry was adjourned. 


Telephone Rates.—The National Telephone Co. have drawn up 


a Memorandum in reply to the recent memorial and resolution of 
the Association of Chambers of Commerce of the United Kingdom 
on telephone rates. (This resolution was given in The Electrician 
for Sept. 27.) 


The Memorandum states that both the resolution and the memorial 


lead the company to believe that the Association, in discussing the 
subject of telephone rates, cannot have had before it the full informa- 
tion necessary to enable a just conclusion to be arrived at. A state- 
ment is made in the resolution that the new tariff abolishes the in- 
clusive rates in force and entails an increased cost for the telephone 
on the majority of users.” 


From statistics which have been compiled 
it is found that if the measured rates were applied generally to exist- 
ing subscribers, the majority of such subscribers would pay a smaller 


sum per annum than they would pay under the inclusive tariff. The 
minority would be the larger users who are now getting their service 
for less than cost and at the expense of the small users. 
the new tariff the Memorandum states that the company is continuing 
the inclusive rate to such of its existing subscribers as desire to con- 
tinue their present installations. 
on the company, in that large users will still obtain their service for 
less than it costs the company to provide it, whilst the deficiency on 
these subscribers will not be made good by the small users coming on at 
the measured rates. Before adopting the new tariff, however, the com- 
pany made an exhaustive study of the whole subject of telephone rates, 
and, in conjunction with the Postmaster-General, sent u special de- 
putation to the United States, where the introduction of the 
measured rates has resulted in a large telephonic development. 
The principle on which the measured rates are based is that the sub- 
scriber should be asked to pay a minimum annual subscription, suffi- 
cient to cover the annual cost of the installation and a certain number 
of calls, additional calls being sold at a price sufficient to pay for the 
cost of opore ng them, and upon the usual business princip 

larger the num 

found in America that on the adoption of such tariffs the development 
of the telephone system advanced by leaps and bounds, and as the 
number of subscribers increased the service became more efticient and 
of very much greater use to everyone. 


In adopting 


This entails considerable hardship 


e that the 
er purchased the cheaper the rate per call. It was 


The Memorandum sets out lengthy extracts from a special report of 


a committee appointed in New York to inquire into the question, and 
which recommended the adoption of this reform. The principal points 
raisedin the resolution of the Chambers and the Memorial are dealt with 
seriatim. In regard to the reference made bythe memorialists to the case 
of the Hull municipal telephone service, the Memorandum states: The 
present position at Hull, so far as it can be called satiafactory, is due 


in large measure to the fact that the Corporation subscribers, under 


an agreement, between the Corporation and the company for laying 


underground wires in the streets, have intercommunication with the 


company’s local subscribers, who very largely outnumber those of the 


Corporation. The result is that the Corporation service is largely 
carried on by the use of the company’s plant.” 


It is pointed out that the measured rate tariff does not apply to 
London. 


Temporary Lighting.— Roger Dawson (Ltd.) have carried out a 
very large temporary electric light installation (including complete 
generating plant, with steam engine) at the Duke of Orleans’ estate 
at Wood Norton, Worcestershire, in connection with the wedding 
of Princess Louise of France and Prince Charles of Bourbon, whic 
took place on 16th inst. Over 300 men were employed nigbt and 
day erecting a chapel, banqueting hall, kitchens, &c., and into these 
temporary buildings the firm put upwards of 500 lights. A part of 
the extensive grounds was also illuminated, eight projectors 
being used for this purpose and for flooding the courtyard between 
the Duke's house and the temporary buildings. 


Wolfram.—The Portuguese ‘Diario do Governo" contains 
decrees granting to the Sociedade Anonyma das Minas de Wolfram 
de Braga concessions for the working of the Fonte da Junqueira, the 
Lameira, the Cháo de Travassos and the Mato das Fontellas wolfram 


| (or tungsten) mines in the District of Braga. 


\\ 
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Woolwich.—As West Ham Corporation have no authority to 
supply electricity in bulk to North Woolwich, Woolwich Council 
have decided, at the instance of West Ham, to petition the Board of 
Trade to re-introduce the 1906 Supply of Electricity Bill which 
would confer the necessary powers. 

In the event of the L.C.C. not proceeding with the extension of 
the tramways to Abbey Wood at an early date, the Council will sup- 
port proposals by Erith Council to obtain powers to construct a 
tramway. 

Football Notes.—Although sending their strongest available 
team to Herne Hill the G. E. C. football club were beaten (five goals 
to one) by Holliday Athletic. It was a good game, in which the 
half backs and backs of the winners scored well. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Pelfast Harbour Commissioners are prepared to receive tenders 
for the construction of a double line of electric tramway (permanent 
way, electric masts, cables, wiring, lamps, бс.) on the co. Down 
side of the harbour. Copies of specification, &c., from the harbour 
engineer (Mr. W. Redfern Kelly, M.Inst.C.E.). Tenders to the 
secretary (Mr. W. A. Currie), Harbour Offices, Belfast, by Dec. 28. 
See also an advertisement. 


Rawtenstall Corporation invite tenders for supply, delivery and 
laying in the borough of lighting (h. and Lt.) cables and tramway 
cables, conduits and accessories, trenching, &c. Tenders to the town 
clerk (Mr. Jas. Whalley), municipal offices, Rawtenstall, by Nov. 29. 

Portsmouth Corporation want tenders by 10 a.m. Nov. 27 for 
supply of electric light fittings for the free library at the Technical 
Institute. Further information from Mr. G. E. Smith, 145, Victoria- 
toad North, Southsea. 


The directors of the North-Eastern Railway are prepared to re- 
eth tenders for stores duriag the 6 or 12 months from Jan. 1, 1908, 
1 vase араа, telegraph wire and line stores. 

e se . R. 

Friday, Nov 29. eretary (Mr. R. F. Dunnell), York, by 9 a.m. 
йа Asylums Board require tenders (by 10 a.m. 
Fane ) ы 1 5 e ш and telephone systems at Gore 
near Dartford. Speci i : 
Offices, Erb aut EC. r pecifications from the Board’s 

15 хы North of Scotland Railway Co. want tenders by 10 a.m. 
lighting or 6 (or 12) months’ supply of stores, including electric 
en materials, ironmongery, tools, oils, &c. Forms of tender 

я beds Superintendent, 80, Guild-street, Aberdeen. 

Eia eee oration want tenders by noon Nov. 26 for 
Fetch ас Tom 1 of tender from Mr. E. E. 
» 1, John street, i, London, W. C., ’ 
Cute, Soh ck die n C., or the Town Clerk 
uty Bros. (Bournville, Birming / i 
| А , gham) require tenders for 
ye 19 electrical goods, &c. Applications for forms of tender by 
Pontypridd Council w 
| ant tenders by Dec. 2 f ly of 
i y Dec or su of a 
Hamel coking stoker. Specification from the Engineer and 
ager, 

The Lightin i ; 

g. committee of the city of Дат) D k t 
te yo rhus (Denmark) wan 
ҮА МУ of a 600 н.р, turbo-generator. endure by 10 a. m. 
of contract 6 lysningsvesens Kontor, Aarhus, where conditions 
Speciation fe be ше at ME of 20 kr. (about £1. 2s. 3d.). 

wn I, GC. may be seen itish 
Trade, 73, Basinghall street, 1 5 E е firms at the Board of 


The “ Madri " 
Soci gus Gazette of Nov. 1 contains an application by the 
struction of rain. Nueva Montafia for a concession for the con- 
der to Astil ectric tramway to join the existing way from San- 
and the ч быа” with {һе town of Santander, in Pena Castillo, 
Ibañez Carre e" of Nov. 5 contains an application by Don Luis 
ras for а concession for the construction of an electric 


way fi ; 
e la Minas cu to Pueblo Nuevo Del Mar and the Playas 


dates is allowed fo Caro and Arenas. One month from the above 
orks, Madrid, о t 5 at the Directorate · General of Public 


applicati i 
more favourable to the соо for these concessions, on terms 


enders are invi И 
struction of шы y the Spanish Government for (a) the con- 


the worki national telephone system with France and for 
ов све inter-urban service of the North-East; (b) the 
and (d) the South inte g of the North-West, (c) the South-East 
e Registro de la Dee пап services. Tenders will be received at 
Jan. 8, 1908 оа General de Correos у Telegrafos, Madrid, 
respectively. Denoaite’ 18, Dec. 26 and Jan. 11 for «, b, c and d 
Ме required for the sits of about £4,211, £6,357, £5,077 and £5,281 
tion ig e tour contracts respectively. Local repr« seata- 
ther particulars are given in the Madrid 


TENDERS RECEIVED AND ACCEPTED. 


Woolwich (London) Council received the following tenders for 
supplying and laying additional feeder cable :— 

V. T. Henley's Co. (accepted), £414. 10s. ; St. Helen’s Cable & 
Rubber Co., £434; Siemens Bros. & Co., £429. 1Cs. d.: W. T. Glover 
& Co., £425. 8з.; Johnson & Phillips, £422; Callender's Co., £420; 
Western Electric Co, £419. 16s. 6d. 

Woolwich (London) Council have also accepted the tender of 
Steavenson & Co. at £77 for ironwork required in the reconstruction of 
boiler house roof at Woolwich works, and that of the Oliver Arc Lamp 
(Ltd.) for supplying 10,000 pairs arc lamp cerbons at £70. 10s. 


Bermondsey (London) Council have received the following tenders 
a supply of 2,350 yds. of 2 by 2 by 1 sq. in. I. t. triple-concentric 
cable :— 

Johnson & Phillips (prov. accepted), £1,026. 158. 108.; Siemens 
Bros. & Co, £1,055. 10s; British Insulated & Helsby Cables, 
£1,046. 16s.; Callender's Co., £1,045. 10s.; W. T. Henley's Co., 
£1,045; W. T. Glover & Co., EI, C40. 5s. 

Stepney (London) Council have provisionally accepted the tender 
of Baxter & Caunter for supply of rubber cable at £269. 8s. 8d. 
W. T. Glover & Co. tendered at £328. 168. 114.; W. T. Henley's 
Co. at £328. 17s.; and the India Rubber Co. at £337. 5s. 3d. 

The contract for the electrification of the Moscow tramways has 
been secured by Bruce Peebles & Co. The value of the contract, 
which was secured in competition with the leading German firms, 
is stated to be about £2,000,000. 

Gravesend Council have provisionally accepted the tender of the 
Western Electric Co. for cables and street works at 43, 449. 17s. 6d. 
The com pany’s tender was the lowest submitted. 

The tender of W. H. Grigg has been accepted for erecting the 
electricity generating station buildings at the Admiralty Pier exten- 
sion, Dover. | 

Shoreditch (London) Council have accepted the tender of G. & J. 
Weir at £110 for a boiler feed pump. 

Bristol Corporation have accepted the tender of P. Jolin & Co. for 
wiring the Merry wood schools at £206. 

Tunstall Council have accepted the tender of C. Pullan ſor wiring 
the Town Hall at L243. 

Haslingden Council have accepted the tender of Thermit (Ltd.) 
for joint welding and for copper rail bonds. 

Chagford Council have let the contract for public lighting for 
another year to the Chagford & Devon Electric Light Co. 

London County Council have extended the contract with Heenan 
& Froude so as to include a further car traverser at £735. 

Maidstone Council have accepted the tender of Johnson & Phillips 
for fireproof cable at £104. 6s. 8d. 

Grimsby Corporation have accepted the tender of Bertram 
Thomas for the erection of additional switchboard panels at £299. 5s. 


BUSINESS NOTICES. 

The three telephone numbers of W. T. Henley's Telegraph Works 
C., Blomfield-street, London, E. C, have been consolidated, and 
only one number need be called for—494 London Wall (3 lines). 
The G.P.O. number will rema in as before—3596 Central. 


The partnership hitherto subsisting between Messrs. Wm. R. 
Laidlaw and Wm. C. Laidler, carrying on business as electrical 
engineers, at Pink Bank-lane, Longsight, Manchester, under the 
style of Laidlaw, Laidler & Co., has been dissolved by mutual con- 
sent ав from Nov. 16. Debts by Mr. Laidler, who continues under 
the style of Laidler & Co., at the same address. 

Mr. W. H. Trentham, consulting engineer, informs us that he 
has taken into partnership Mr. A. E. Heming, recently construc- 
tional engineer to Marconi's Wireless Telegraph Co. The title and 
address of the firm will be Trentham & Heming, 89, Victoria- 
street, Westminster. Telephone 1,048 Vietoria. 


BANKRUPTCIES, LIQUIDATIONS, &c. 7 
An application for the discharge of Samuel Henry and James 
Edgar Thompson (trading as Thompson Bros. & Co.), electricians, 
6, East-street and 6, Devon-terrace, Plymouth, will be heard on 
Dec. 11 at the Guildhall, Plymouth. | | 
Claims against Andrew Matson, electrical engincer, 
wick-terrace, Stockton-on-Tees, by Nov. 30 to Mr. J. R. 
8, Albert-road, Middlesbrough. ; 
F. Gittins, official receiver, 35, Victoria street, Liverpool, 
and ME. Wm. MacConnal, 22, Lord-street, Liverpool (with a coni 
mittee of inspection) have been appointed liquidators of Patent 
Exploitation (Ltd.). | | T 
The Pioneer Gas, Electric Light & Power Co. of South Africa 
(Ltd.) is being wound up voluntarily. ТЭУ 
39, Que oria-streef, 
ing will be held on Dec. 16 at 139, Queen ic reet 
Ne ur to receive an account of the winding-up of the N. 5. 


Electric Storage Co. (Ltd.). 


10, Hard- 
Stubbs, 
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Sale by Auction.—Messrs. J. & R. Edmiston have been in- 
structed to sell on Dec. 18 and 19, at Kirkland Works, Leven, Fife- 
shiro, N.B., the machinery and effects of the Scottish Cyanide Co. 
(Ltd.) (in liquidation), comprising four sets of Willans triple-expan- 
sion engines with eight Mather & Platt 1.-t. alternators, two Korting 
ejector condensers, 15 electric furnaces, two Dowson gas producers 
with blowers, five benches, two regenerative gas retorts, 10 Lanca- 
shire boilers, two Green ec onomisers, circular and other vats, John- 
son's filter presses, Linde refrigerating plant, &c. Catalogues from 
the auctioneers, 7, West Nile-street, Glasgow. 
ment. 

Agents Wanted.—An old-established German firm of electric 
cable and wire makers advertise for agents for the United Kingdom. 


Wireless Telegraphy E3say.—In our advertising columns will 
be found particulars of an interesting essay-writing competition 
promoted in connection with the Dorset Field Club. The Cecil“ 
medal of solid silver, and a prize of £5 in books or instruments, 
will be awarded to the writer of the best paper оп “ Wireless Tele- 
graphy.” Candidates must be between 18 and 30, and either have 
been born in Dorset or have lived there for 12 months.  Par- 
ticulars may be obtained of Mr. Н. Pouncy, * Dorset County 
Chronicle " Office, Dorchester. 


CATALOGUES, &c. 


“ Victor? Arc Lampa.—The latest publication by the Electric & 
Ordnance Accassories Co. deals with the standard, miniature and 
flame patterns of the Victor Arc Lamp. The particulars and 
gencral data are very well assembled and the diagrams are clearly 
reproduced. We understand that the construction of the lamps is 
greatly simplified, and there is practically only one moving part, 
which is contained in a solid tube. The energy consumed is stated 
by the makers at 12 watts per candle. We gave a description of 
the Victor Flame Lamp in Ths Electrician “ Industrial Supple- 
ment " published with our last issue. 

Low-tension Switch Gear.—List No. 6,011 of the Union Electric 
Co. describés and prices the company’s low-tension switches and 
fuses for pressures up to 550 volts and currents up to 6,000 smperes. 
Tho knife switches illustrated are made up single, double and triple 
poled, according to customer's requirements. 


i Geekoduct."—' The General Electric Co. send us their list C 1,206, 
giving prices and full particulars of““ Geekoduct." Accompanying 
this is also C 1,215, which contains full details of Sherardised 
© Geekoduct,” this being a specially-treated form of conduit, which 
is claimed to be non-corrosive. 

Electromedical Apparatus,—Section О of the General Electric 
Сов main catalogue deals with electromedical apparatus, and is 
bound up in & tasty cover imprinted with a striking design. The 
catalogue is replete with information on the subject of electro- 
medical apparatus generally, including induction coils, constant- 
current batteries, cautery and electrolysis apparatus, as well as 
X-ray equipments. 

Electric Pulley Blocks.—Messra. S. Н. Heywood & Co., Reddish, 
near Stockport, are issuing а sheet giving illustrated particulars of 
their chain-type electric pulley blocks, which can be fixed in any 
position where a lift is required and take up about the same amount 
of head-room as an ordinary hand block. The advantages claimed 
for these electric blocks are that they are practically fool proof, 
reliable, and can be worked by unskilled labour, allow quick speeds 
of lift, electric brakes and over-winding and over-lowering switch 
are fitted, and all gears are machine-cut. 


Osram Lamps.—A very attractive show card is distributed to the 
trade by the Genoral Electric Co. for the purpose of popularising 
the Osram Lamp. The general colour effect is a combination of 
green and white, and the result produced is striking, The card is 
surmounted by a figure of a full-size Osram lamp, boldly flanked by 
the words ‘Cheaper than gas.” The company must be compli- 
inented on the production of a show card which should effectively 
further the object in view. 


Incandescent Lamps. We have received a pamphlet giving prices 
and particulars of the Royal Glow Lamp, which 15 кеса by 
the Bryant Trading Synd., Horsell-road, Highbury, London, N. 
The Leeds and district representative of the Bryant Synd. is Mr. E. 
Moorhouse, A. M. I. E. E., Brooklea, Horsforth, Leeds. 


Exports of Electrical Goods and Apparatus.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including 49 machinery, which 
is not separately speciſied) from Nov. 13 to 19, with the ports of 
destination :— 

Africa-- Alexandria, £64: Cupe Town, £435; Delagoa Bay, £71; 
Durban, £1,152 and 30 tons iron telegraph poles ; East London, £14 ; 
Mombasa, £81 ; Port Said, £227 ; Port Sudan, £21 ; Suez, £485 (includ- 
ing Є69 pe material) Argentina —Buenos Ayres, £1,141. Aus- 
tralasie—Auckland, £1,586; Brisbane, 41,078; "Fremantle, £101; 
Lyttelton, £9 ; Melbourne, £2,116 ; Otago, £244 ; Perth, £134 ; Sydney, 
£7,573 (including £1,505 telegraph material) ; Wellington, £51. Bel- 
gium —Brussela, £10 ; Ostend, 435. Brazil — Rio Janeiro, £196; Santos, 


See also an advertise- 
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£66 (including £30 telegraph material). Canada—Halifax, £17. Chili 
—Antofagasta, £16. China —Shanghai, £47. Germany —Bremen, £13 ; 
Cologne, £255 ; Stettin, £197.  Gibraltar—£52 (telegraph material). 
Holand—Amsterdam, £305. Hong Kong—£161. India Bombay, 
£1,496 ; Calcutta, £1,069; Madras, £1,512. Italy—Salerno, £70. 
Japan—Hiogo, £128 ; Kobe, £408 ; Tokyo, £925 ; Yokohama, £2,824. 
Malta—£35. North Atlantic—£2,009 (telegraph cable), Russi, 
Riga, £171; St. Petersburg, £26. Spain—Valencia, £30. Straits 
Settlements—Singapore, £263. Sweden—Gothenburg, £26. Syra— £30 
(telegraph material). U.S.A.—Boston, £350. West Indies St. Lucia, 
£56 e material); St. Vincent, £10 (telegraph material). 
Total £29,576, against £31,942 in the corresponding week last year 
(Nov. 14 to 20). 


— ee en a 


PATENT RECORD. 
SPECIFICATIONS PUBLISHED. 


* 1906 SPECIFICATIONS. 


14,804 GRaHAM. Telephonic exchange switchboards. 

15,945 PRIN OLE. Brakes for tramways and railways. 

16,357 ELEKTRIZITAT3 А.-С. LAUMEYER & Co. Direct current dynamo - 
machines. (Date applied for, 20/7/05.) 

17,669 SIEMENS Bros. DYNAMO Works.  (Siemens-Schuckertwerke- 
Ges.) Shaft bearings for rotary pumps. 

18,901 Pavuixe. Electric furnaces. 

19,398 B.T.-H. Со. (G.E. Co., U.S.) Refractory conductors. 

19,709 Bastian & CaLvert. Sealing conductors through vitreous 
material. 

20,056 Perret. Electrically measuring height or pressure of fluids at 
a distance. (Date applied for, 9/9/05.) 

20,145 МлсІмрок & McGLvsx. Reversible rotary turbine engine. 

21,290 Jounson & TrrLEv. Insulating composition for filling material 
for conduits. 

21,505 B.T.-H. Co. (G. E. Co., U.S.) Conductors of refractory metal, 
for use аз incandescing bodies. 

21,509 B. T.-H. Со. (С.Е. Co., U.S.) 
tory metals. 

21,510 B. T.-H. Co. (G. E. Co., U.S.) Electrodes for arc lamps and 
making same. 

21,601 Brooks & Reap. Fittings for electrical conduits. 

21,623 Kitser. Receiving devices for telegraphs. 

22,002 WHEATLEY & Lark. Deposition of white metallic alloys by 
electrolysis. 

22,107 CaBor. Space telegraphy. (Date applied for, 18/11 05.) 

22,113 SELECT TELEPHONE Mru. Co. & Bruce. Party line telephone 
systems. 

22,217 Krizik. Electric motor controlling apparatus. 

22,218 Ккк. Controllers for currents ot high tension. 

22,489 Јонхѕох & PHILLIPS & TUBBS. Electric arc lamps. 

22,547 Јов. Batteries. 

22,911 Bastian & CALVERT. 
material. 

22,911А BASTIAN & CALVERT. Sealing conductors through glass. (Date 
upplied for, 16/10/06.) 

22,944 Austin Motor Co. & AUSTIN. Electric ignition apparatus. 

23,094 BROWN. Surface contact system of traction. 

23.251 BROWN. Submarine cable telegraphy. Р 

23,250 FELTEN & GUILLEAUME-LAHMEYERWERKE A..G. Construction 
and application of direct-current motors. (Date applied for, 
19/10,05.) 

23,385 Kitsee, Telegraphy. 

23,389 VAN BUSKIRK. Бесс switch operating appa atus. 

93,467 Pye. Electrical and clockwork advertising novelties. 

23,519 Jacoms. Telephone circuits. 

93,854 Ricuter & Haser. Instrument for measuring and gauging 
arc lamps, carbons and the like. | 

23,982 Ferrik. Regulation of the period or inductance of high-fre- 
quency circuits. 

24,161 & 24,162 FAIRWEATHER. (Brown Hoisting Machinery Co.) 
Masts for wireless telegraphy. 

24,163 FAIRWEATHER. (Brown Hoisting Machinery Co.) Insulators 
for tension guys for wireless telegraphy. 

24,234 B.T.-H. Co. (С.Е. Co., U. S.) Puritication of tantalum. 

21,390 хох & Борук. Ears for sus ending trollzy wires. 

24,727 Bevis & MITCHELL. Electric bells. 

24,814 Dake. Turbines. (Date applied for, 29,11,05.) 

24,985 Cowrtkn-ConEs, Electrolytic deposition of metals. 

95,319 8стгох, Surroy, & Munvy. Fire alarma. 

25,988 JonaxNET. Electro-mechanical transmission devices. 
applied for, 4/12/( 5.1 

26,523 Lake. (Hadlock & Glover.) Lamps for magnetic compasses. 

26.538 CREEPY. Winding dynamo-machines with semi-closed slots. 

26,663 Osmond. Terminal connections for conductors. 

26.996 Strope & Wuite. Electrical connection devices. . 

26,9534 Justice. (Orswell Igniter Co.) Vibratory controlling devices 
for induction coils. Date applied for, 21/11,06.) Р 

26,989 ALLGEMEINE ELEKTRICITATS-GES, Protective devices fer electric 
installations. (Date applied for, 28/11;05.) Р 

26,995 LrirNER. Brush rocking gear for dynamo-electric machines. 

27,112 Frieeker. Starting and regulating motors. 

27,171 JaNssoN. Turbines. 

47,303 B.T.-H. Co. (G.E. Co., U. S.) Gearing for motors. 


Electric conductors of refrac- 


Sealing conductors through vitreous 


(Date 


\\ 
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11,917 Rocuiinc, SohOEN AWA & RobENHAUSER. Electrodes for resis- 
tance furnaces. 

11,952 Сплвтекѕ & Jox ES. Electrical fuse. 

12,050 Sremens Bros. Dynamo Works & Kross. Dynamo-electric 
machines and motors. ` 

12,053 SIEMENS-SCHUCKERTWERKE GES. Ventilating dynamoelectric 
generators, motors and the like. (Date applied for, 31/5/06.) 

12,090 ALLGEMEINE ELEKTRICITATS GES. Alternating - current com- 
mutating machines. (Date applied for, 25/5/06.) 

12,223 GIRDLESTONE & THORKELIN. Arc lamps. 

12,389 YARNELL. Wireless telegraphy. 

13,062 oo Photometer for testing luminous power of electric 
amps. 

13,265 ALLGEMEINE ELEKTRICITATS Ges. Controlling alternating 
current motors. (Date applied for, 8/6/06.) 

13,278 Larsson. Electric circuit-breaker. (Date applied for, 7/6/06.) 

13,349 Siemens Bros. & Co. (Siemens & Halske А.-С.) Electrica 
signalling installations constantly fed with current. 

13,563 FAIRWEATHER. (Friendly.) Apparatus for fault location on 
conductors. 

13,943 Рнпллрѕ & HUTCHINS. Insulation of conductors and com- 
pounds therefor. 

13,986 Happay.  (Bergmann-Elektricitáts- Worke A.-G.) Metallic 
filaments. 

14,426 HEN XINd. Testing apparatus for fusible cutouts. 

14,657 ScuüaBE. Electromagnetic appliances for playing musical 
instruments. 

14,756 ZIEGENBERG, Secondary batteries. (Date applied for, 10/8/06.) 

14,762 ZIEGENBERG. Secondary batteries, (Date applied for, 11/8/06.) 

15,292 DopwELL. Railway and tramway points, switches and signals. 

15,338 GEB. SIEMENS & Co. Electrodes for searchlights. (Date ap- 

lied for, 17/12/06.) 

15,551 Наррлх. (Bergmann Elektricitäts Werke A.-G. Alternating- 

current electricity meters, 


9.192 Deacon. Core grid for direct and alternating current machines. 

98.321 Iu ox, Fixe & IMESON. Trolley: wire clip. 

98,369 THORPE. Electric time switches. 

9867] B.T.-H. Co. (A.E.G.) Signalling systems and apparatus. 

3,615 Кпвсвх. (Georgiade.) Electrically-operated railway coupling 
apparatus. . 

9.657 СкётЕлсх. Are lamps. (Date applied for, 30/12/05. ) 

1907 SPECIFICATIONS. 

M9 Hacker. Bonding or temporarily repairing fractured railway 
rails. (Date applied for, 2/2/06.) . 

393 Frorrkls. Electric switch operating mechanism for railways. 

453 Epwarbs. Controllers for trolley poles of electric cars. 

640 Ricuakpsox, Cooke, & Sorru DURHAM STEEL AND IRON 
Co. Liquid electrica) controllers. 

817 Веххетт. Apparatus for illustrating mechanically the laws 
go:erning the oscillation and deflection of magnetic needles 
and for certain mechanical experiments. 

865 SCHAAKE. Electromagnetic brakes. 

987 Mancox & Максохгз WIRELESS TELEGRAPH Co. Receivers 
for wireless telegraphy. 

1006 Woop & LaxcasuiRg Dynamo & Motor Co. Brush-holders. 

1,098 ш Co. (G.E.Co., U.S.) Supply conductors of electric 
railways. 

1,395 Lake. (Clark.) Insulators for conductors. 

1855 B.T..H. Co. & Woopsripce. Alternating-current distribution 
systems. 

2499 SMENS Bros. & Co. (Siemens & Halske А.-С.) Automatic 
ше exchanges with electromagnetically controlled se- 
ecting devices. 

2752 Vox ZwErGBERGK. Controllers for electric hoists or elevators. 
(Date applied for, 28/11/06.) 

3,067 Winrg. Printing telegraphs, 

3,381 Охтеквеко & HELMLE. High- tension magneto-electric ignitio 
apparatus. 

4046 FELTEN & GUILLEACME-LAHMEYERWERKE] А.-С. Electrical 
10200 % and controlling installations. (Date applied for, 

4,175 ШО Producing a desired distribution of magnetic flux 
in motors, generators and other apparatus. 3 

4419 Eres. Holders for incandesccnt lamps. 

1 Desskx & Drsskk. Conduit for underground conductors. 

m Spencer. Suspending arc lamps. 

' E Combined portable telephone and telegraph in- 

ent. 

5,364 Eisexsters. Producing electrical oscillations. 

5,548 Siemens Bros. & Co. & FERREIRA. Electrically operating and 

Б гош semaphore signals. i 

800 Еквех, Dynamo-electric machines with commutating field 

й Pa (Date ee for, 16/1/07.) 

6,300 Du Space te egraphy. (Date applied for, 4/4/06.) — 

6790 с LEY. Indicating when conductors are in live condition. 

120 ко: „ apparatus. 

Ma AGNALL, Arc lamps. 

110 85 Les. Lincoln Electric Co.) Electrical batteries dry cells. 

; ALPETERSAUMR-IuptsTRUE-GEs, Arc furnaces for the electrical 

1 Kun у Js (onie a pplied for, 6/7/06. ) 

7815 Tnowpsox с гісаПу lighting and SUE SAID gas burners. 

ON. (Ges. für drahtlose Telegraphie.) Producing un- 

8359 Baan bed electric oscillations by the flame are. D 

| А. (Hoskins.) Electric resistance element. 

petrus d Бараа Co. (Rosenthal) Oscilla- 
4 - 

9,637 Cuguiscug Равы ее the durability of 
Ri 995705 electrodes in aqueous solutions. (Date 

9796 Mun, r 00 

т 9 Wireless telegraphy. 

1000 Gy A к A.-G.) Means for locking switch boxes. 

10,126 Tuostas, 5 dnte ККЕ 1 i 

| apparatus. (Dato electrica istri ution by vapour electric 

10,136 UNTERBERG & Hera. lu ЕЛАНА і 
ignition a MLE. Interrupter for magneto-electric 

10481 Вікуваг aoe (Dated applied for, 11/8/06.) 

phone г Wurrr. Single line intercommunication tele- 

10514 Ronen зу stems. 

10,518 Lus. N & Kratz. Electrical contacts. 

10, Locke. "I Magnet boxes and armatures of magnets therein. 

10,709 Bice сооп for high potential conductors. 

10827 Snare Electromagnetic brakes, (Date applied for, 185.06.) 
Ges.) E ROS. Dynamo Works. (Siemens Schuckertwerke 

1,078 Woonma lectric driving of machinery. 
troli N, Kenney X Varyey. Thermostatic circuit-con- 

11,178 H rolling apparatus 

! ADDA : 
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COMPANIES’ MEETINGS AND REPORTS. 


— Áü 


Amazon Telegraph Co. (Ltd.) 


The thirteenth ordinary meeting was held on Tuesday, Mr. GEORGE 
KEITH, presiding. А 

The SECRETARY (Mr. Edmund Petley) read the notice convening 
the meeting, and the auditors’ report. 

The CHAIRMAN said : The accounts show А considerable improve- 
ment in the Company’s business when compared with those presen 
last year. There is an increase of revenue and a decrease of expen- 
diture, which, as far as it goes, is very satisfactory. The improvement 
shown is the result of the better state of the rubber trade on the Amazon. 
The traffic receipts amount to £66,204, an increase for the bun 
of £2,355, which has been produced by au increase of а out 
8 per cent. on the ordinary traffic. There has also been a similar 
increase in the official correspondeuce, but a decrease in press 
words. I may, however, point out that the receipts have not 
increased proportionally to the traffic owing to the loss due to the 
currency equivalent of our gold rates having been fixed during the 
first half of the year on a falling exchange. The cables as a whole 
have worked well and earned the full subsidy, and the gross revenue 
comes out at £83,815, showing an increase for the year of £2,682. 

The lower exchange ruling during the year has reduced the ster- 
ling equivalent of the local expenditure, which is paid in Bra- 
zilian currency. Expenses at stations are less as also the cost 
attending the maintcnance of the cables, which includes the 
miscellaneous expenses incurred in carrying out some special sur- 
veys. The number of repairs required by the cables have also been 
less, and there is a satisfactory decrense in message porterage for Ке. 
ing up the communication when the cables were down and un 
repair. On the other hand, the recovery of the cable replaced by the 
repairs has not been so successful. Unfortunately, a part of the original 
cable still working became interrupted which could not be recovered 
and some 20 miles of it had to be abandoned and re-laid, which has in- 
creased the amount of cable used for repairs during tho year. Altogether 
the total working expenses amount to £48,075, a decrease for the yent 
of £2,409. The debenture charges for interest and redemption гаа 
unchanged, and after providing for these, as well as the wot ing 
expenses, there is a surplus for the year of £8,728, which goes 
educe the revenue deficit. . 
и As regards the present year, as far as it has gone, ш Е 
receipts show а considerable increase, but much Череп s on 
rubber crop which has just commenced to come down riy er. TE 

A resolution approving the report and accounts was carriec | E 
and the retiring director, Mr. C. W. Parish, having DE 


X. (Bergmann-Elektricitii T v 
‘ ricitüts-w . G. ening | mously T : | E don ie e 
11,270 tote filaments in glow шр werke A 0 Fasten e еей апа the retiring auditors re-appointed, ш \ ote of thanks to 
HRHART. Turbines, (Date applied for, 16/5/05.) the Chairman and Directors terminated the proceedings. 
, D E 


, BAN ANN Indi Й 

ANN, icating apparatus for electricity meters. (Date 

11475 и ныз 895 16 5/06.) i Md | BRITIS ted at the meeting 
JN OCHUCKERTWERKE GES. Operati 4ces for switches | Horne-Payne stated at the ЕО рр » to recommend 

п connection with бал. neng dev Ко һеч congratulate themselves on two points—they м d 1 po t 8 

1.50 or, 16/6 6.) Bayete: api creased dividend, which placed the deferred or« ум Per 
lL l Tcpog 0 a er cclif і the preferred ordinary on а 6 per cent. basis, апе Unt? 
1,716 SIEMENS & пе when money Was 


37 ELECTRIC RAILWAY CO. | Mr. R. M. 
H COLUMBIA ELECTRIC RAILWAY CO. (LTD.) І d 


last week that the company co 


[тайпа electric vehicular traffic. 8 per cent, anc 4 financial stringency, 


ALSKE A.-G : s fr ent of unparallele | пе, СОЕ 
али anti оне A, Manufaeturg of a etis mass from eig teren toron almost аву tome BY ышт К oie 
"^ (General Acoustic Co.) r рол transmitters. the company was able to show cash and othe l 
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extent of over £180,000. The directors had already adopted in & 
general way а compreheusive scheme of extensions spread over the 


next threc years. He believed that the days of cheap money for 
municipalities were gone once and for all, and that in the near future 

barrnssments of municipalities would prove a serious menace to 
finance, most probably large sums being lost in municipal securities 
during the next 10 years. The fact was beyond all doubt that to-day 


thc em 


Canada was one of the most prosperous, poss the most prosperous, 
country in the world. In British Colum ess | 
not hesitated ; on the contrary, it, seemed. to be but just beginning. 


A great movement of rich emigrants set in last summer, and would be 


renewed next spring. Those emigrants were chiefly from the prairies, 
and consisted of the old-timers, who, having made money, were at- 


tracted by the more genial climate and beautiful surroundings of 
British Columbia to seek homes there. In 1901 they were serving 
altogether a white population of about 75,000. To-day they were pro- 
bubly serving some 150,000, and in 10 years’ time they would have a 


white population of between 300,000 and 400,000 to provide for. 


CAPE ELECTRIC TRAMWAYS (LTD.)—Col. Sir C. Euan-Smith stated 
at the meeting on Wednesday that commercial depression in Cape 


Town and Port Elizabeth still existed. That and the persistent hos- 


tility of the Sea Point Municipality continued to be the main factors 


which were responsible for the serious diminution in their revenue. 


They had carried nearly 190,000 more passengers, while the gross 
earnings resulting therefrom had decreased by about £16,000. Their 
company embarked its capital on the security of an act of Parliament 
of the Cape of Good Hope granting it the tramway concession, Had 
the passing of that act not been regarded as a sign of friendliness and 
support on the part of the Government the capital would not have 


been found. The action of the Cape Ministry in the Sea Point Rail- 
way, as it affected their company, was calculated to deal a serious blow 


to that ideal commercial integrity with which they associated their 


Colonial Governments. 
DELAGOA BAY DEVELOPMENT CORPN. (LTD.) — Mr. H. K. Heyland 


stated on Tuesday that during the past year there маза small increase 


in the number of passengers carried on the clectric tramways. The 


receipts from carriage of goods and merchandise showed a decrease of 


£1,000. The gross revenue from the sale of electric power was £1,915, 
which was satisfactory. The net result, without providing for depre- 


ciation of plant and renewal of track, was a profit of £1,561, instead of 


a loss as hitherto. In the telephone undertaking the number of tele- 
phone connections was 163 on June 30 last. It was necessary to erect 
an additional switchboard for 100 numbers, and that had ealieved the 
congestion which existed. The net result of working that department 
showed a small loss, and higher rates were essential to provide a high- 
class service on a remunerative basis. 


GLOBE TELEGRAPH & TRUST CO. (LTD.)—This company announces 


that, owing to some of the companies in which the Globe holds иге 
8 


investments having decided in future to pay their final dividen 


somewhat later in the year than hitherto, it has been deemed advisable 


to alter the date of the company’s financial year, making it to close 
May 31 instead of A 39. The final dividends on the shares of the 
company will, accordingly, be paid towards the end of June, iustead 
of, us hitherto, towardsthe end of May. The dates on which dividends 
will in future be paid are as under: First interim dividend, Sept. 30 ; 
second, Dec. 21; third, March 31; final, towards the end of June. 


ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING Co. (LTD.)—For 
tbe year ended Sept. 30 tho traffic receipts show a decrease of 
£336. 15s. 5d. (due to the inclement summer season), but the lighting 
receipts show an increase of £692. 5s. 6d., and the balance of profit 


carried to шоно! account is £13,428. 17s. €d., against 
£12,949. 6s. 3d. for the preceding year. The balance forward from 
1906 was £376. 17s. Id., which, with the amount transferred from 
appropriation account (£4,706. 5s. 2d.), makes £5,083. Os. 3d. The 
tramways on Madeira Hill, Ramsgate. had to be reconstructed, to 


meet the views of the Board of Trade, at a cost chargeable against 


revenue of £2,019. 11s. 4d., and there still remains £1,200 to be charged 
against revenue for the improvement and reconstruction of cars. The 
directors think that in the present circumstances, and having regard to 
the necessity of providing additional plant for extension of the lighting 
business, they would not be justified in recommending payment of 
any dividend in respect of the preference shares for the past year. 
Tho directors think also that it is better to clear off the cost of recon- 
struction on Madeira Hill and the balance of the special account for 
reconstruction of cars at once, rather than leave them a charge on 
future years, and they, therefore, propose to write off against revenue 
the whole amounts for these two works, (12,019. 11s. Ad. and £1,200 
respectively). After these deductions the balance is £1,863. 8s. 114., 
of which it is proposed to place £1,090 to reserve, and to carry forward 
£863. 8s. 11d. Mr. Н. C. Levis having resigned the directors elected 
Mr. A. R. Monks a director in his place. 


PEARSON FIRE ALARM (LTD.) —Thic report for 19C6 states that, after 
carrying £5,047 to development account, the debit balance for the 
уем has been reduced to 6948. The additional rentals in respect of 
new installations for 1906 are more than double those for 1905. 'The 
new business done has resulted in a good ratio of protit, but the 
volume was still insutticient to show a surplus. ‘The rebate of 5 per 
cent. given by the insurance companies in 1906 did not offer intending 
customers sufficient inducement to fit up their premises with the com- 
pus s automatic fire alarm, Another cause which has tended to limit 
msiness is the increased cost of installations rendered necessary to 
comply with the stringent rules of the tariff insurance offices. Early 
in 1907 the tariff companies granted a further rebate. TS : 


ia the tide of progress had 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


СЕ 


NEW COMPANIES. 


MARZI LOUD-SPEAKING TELEPHONE CO. (LTD.) (95,699.) — Reg. 
Nov. 15, capital £15,000 in £1 shares, to adopt an agreement with 
Signor Marzi, and to carry on the business of a telephone, telegraph 
and electricity supply company in the United Kingdom and elsewhere. 


SPENSERS (LTD.) (95,713.)— Reg. Nov. 16, capital £10,000 in £1 
shares, to take over the business of electrical and general engineers 
and suppliers of electric light and power carried on by Б. Flower and 
G. C. F. Székács, or one of them, at Stratford-on-Avon, Warwick ; 
and at Blockley, Worcs., as Spenser & Co. First directors, А. Н. F. 
Hodgson (deemed to have been appointed by the Rev. F. H. Hodgson), 
S. Flower and G. С. F. Székács. 


STATUTORY RETURNS. 

DEWHURST'8 ENGINEERING CO. (LTD.) Return to Oct. 29 gives 
capital as £10,000 in 2,000 preference and 8,000 ordinary shares of £1 
each, of which 2,000 preference and 1,007 ordinary have been taken 
up and £3,007 has been received. Mortgages and charges, £7,50). 

EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD. )—In return to 
Oct. 31 capital is £888,071 in 150,000 A and 26,436 B shares of £5 each 
and 23,564 B shares of 5s. each, of which 116,400 A and 23,564 5s. B 
have beentakenup. 10s. per share has been called up on 89,261 A and 
£44,630. 10s. has been received. £344,738. 108. is considered as paid, 
being £5 per share on 17,139, £2. 10s. per share on 89,261 and £3 per 
share on 10,000 A, and 5s. per share on 23,564 5s. В. Mortgages and 
charges, £385,595. 

NEW PHONOPORE TELEPHONE CO. (LTD.'—The capital in return to 
Oct. 29 is £10,000 in 1,000 founders’ and 9,000 ordinary shares of £1 
each, of which 5,537 ordinary and 1,000 founders’ have been taken up. 
£1 per share has been called up on 5,211 ordinary and ба. per share 
on 396 (issued at 10s. per share premium) and £5,263. 15s. has been 
received, leaving £28. 15s. in arrears. £1,000 is considered as paid on 
1,000 founders’ shares. Mortgages and charges, £2,500. 

RUSHMORE LAMPS (LTD.) Return to Sept. 16 gives capital as £5,000 
in £1 shares, of which 4,100 have been taken up. £2,450 has been re- 
ceived, and £1,650 is considered as paid. Mortgages and charges, nil. 

MORTGAGES AND CHARGES. 

ARMSTRONG, POWER & CO. (LTD.)—A 10 per cent. debenture, dated 

Oct. 30, 1905, to secure £400, charged on company’s undertaking and 


property, including uncalled capital, has been registered. Holder, 
W. R. Peck. 


CITY NOTES. 
— — 

MEMORANDA (Nov. 21).— Bank rate 7 per cent. (since Nov. 7, 1907). 
Price of silver 27—27 fd. per oz. 'onsols 82—824 for money, 
8241—t21 for account; 23 per cent. annuities 804—809. Consols 
Pay Day, Dec. 2; Stocks and Shares Continuation Days, Nov. 26 
and Dec. 11; Ticket Days, Nov. 27 and Dec. 12; Pay Days, Nov. 28 
and Dec. 13; Mining Share carry-over Day, Nov. 25. 


CENTRAL LONDON RAILWAY.—The directors have decided not to 
introduce penny fares on their line on an understanding that the 
omnibus companies will shorten their peany stages. 

METROPOLITAN DISTRICT RLY. CO.—A circular has been issued to 
the stockholders giving particulars of the directors proposal to raise 
£750,000 by the issue abject to Parliamentary sanction) of prior lien 
redeemable debenture stock in order to mect the present requirements 
of the company. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
ordered $6,500,C00 $100 capital stock of the Nin Water æ Ронет 
Co. to be quoted in the official list. The committee have been asked 
to appoint a special settling day in and grant a quotation to $6,000,000 
$100 common stock of the Метео Tramenys Co. and to grant a quoti- 
tion to 800, C00 £1 fully.paid preference shares of the Victoria Falls 
Power Co. (Ltd.). 


SUBMARINE CABLE COMPANIES’ SHARES.—Tho leading financial 
journals have during the past week given considerable attention to 
the subject of the present price of submarine cable securities, and in 
several cases the effect of recent statements regarding the threatened 
competition of wireless telegraphy is discounted. In the ** Financial 
News of Nov. 18, under the title of the“ The Wireless Scare,” promi- 
nent reference is made to Sir John Wolfe Barry's recent remarks 
on this subject at the meeting of the Western Telegraph Co., and our 
contemporary, ina very soled article, points to the remarkable specd 
and accuracy of present day telegraphing through the cablex of the 
various telegraph companies, and also to the direct transmission of 
messages between London and Teheran, a distance of 4,000 miles, over 
the lines of the Indo-European Company. It is the view of this leading 
financial journal that Mr. Edison has been, not for the first time. 
drawing the long bow recently, and the appre! e ision of timid investors 
that wireless telegraphy is likely to injure their property in telegraph 
cable shares is loser bod as a delusion. 

The ‘ Financier,” another important financial journal, goes care: 
fully into the question of the yield of submarine cable companies 
securities at the present low prices. Our contemporary shows the 
excellent vield which these securities offer to investors and the solid 
backing of reserves which all the leading telegraph companies possess 
аз а safeguard to their stocks. 
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Electro · mechanical Track Brakes. 


{ 1 Bis operating conditions is always pro- 
is ЕК Е iM ich, viewed from a practical standpoint, 
those chtained | 6 a : neeting working requirements than 
TON 1 i circumstances remote froin the more 
think ee actual service. The truth of this is, we 
9 rated in the development of the elec- 
Belle track -brake for electric tramcars. Engineers 
unconnected with the regular running con- 
5 ectric tramway system have devised track 
tter, киы managers, for want of something 
a етет C on their ears. In very hilly districts 
ons of brakes have failed in emergencies 
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' to avert disaster to runaway cars, and accidents memorable 
for their fatalities have occurred all too frequently. Where 
the makers of brakes appear to have failed to cope with the 
problem as it affects the safety of cars run regularly on steep 
gradients, it seems only reasonable that the engineering 
staff of a tramway system should grapple with the diffi- 
culty in their own way, and endeavour to completely 
overcome it with the experience accumulated under operat- 
iny conditions. The electro-mechanical track brake of Mr. 
A. W. MaLEY, to the successful trials of which we refer in 
another column, has evidently been developed in that 
sphere of experience from which good, sound praetical 
results are produced. This device possesses the great 
advantage of being an adaptation of two well-known and 
well-tried forms of car brake—namely, the electromagnetic 
and the mechanical slipper, both applied to the track. For 
this reason the Maley brake is not a ^ freak” brake, and 
will present to tramway engineers merely a unique coinbi- 
nation of devices with which they are already familiar. 
It is none the less a new departure, and it appears to us 
to have solved the problem of braking even a runaway car 
The tests we were enabled to attend 
J. D. HAMILTON, 


261 
on dangerous grades. 


last Monday, through the courtesy of Mr. i 
the general manager of the Leeds Tramways, were conducted 
with a degree of enterprise, not to say courage, which dis- 
played complete confidence in the capabilities of the brake. 


261 


x. To take а heavy two-deck car with top cover down à 
265 gradient of 1 in 8 at a speed of 30 miles per hour requires 

not only good nerves, but also excellent brakes. The 
268 | ability to pull up a car, which weighed unloaded 102 tons, 
270 when running down hill at such a speed was amply demon- 


strated during the tests. -The full details which we publish 
in another column of the trials of this brake show that 
the engineers who have developed it are familiar with the 
defects of other brakes and were able to reproduce these 
under actual working conditions, so as to demonstrate the 
results arising from them. The fact that Ше Maley brake 
has received the tentative sanction of the Board of Trade 
r its design and construction, and is an indi- 
ll be heard of it in the immediate future. 
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Technical Education. 


Ir is noticeable that nearly all the recent presidential ad- 
numerous at this time of year, have dealt 
hnical education. Хо doubt the sub- 
and is likely to become more 80 85 
es more severe ; but there seenis 


t upon which opinions differ. 


dresses, which are 
with the subject of tec 
ject is very important, 
foreign competition becomes 
to be practically only one poin 
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All engineers are agreed as to the absolute necessity of 
both theoretical and practical instruction, and it is merely 
a question of whether such theoretical instruction should 
be given before, after, or during the course of workshop 
training. The last-mentioned method, which has become 
known as the “sandwich” system, has been receiving a 
great deal of attention, and last week at the annual 
dinner of the King's College Engineering Society, Sir 
Joun WoLFE Barry gave that method his entire support, 
recommending that students should obtain their college 
training during the winter, and their workshop training 


during the summer months. As will be seen from an 
abstract, which we give elsewhere in this issue, of the dis- 
cussion on Prof. Karr’s recent address to the Birmingham 
Local Section of the Institution of Electrical Engineers, 
the “sandwich” system is not regarded favourably by 
many of the manufacturers themselves, and it was stated 


that the system had proved unsatisfactory in the case of 


Whitworth scholars. No doubt there would be some tem- 
porary inconvenience if students spent a few months each 
year in the works of a number of manufacturers, but the 
final result would probably be beneficial to all concerned ; 
for such students, at the conclusion of the courses of in- 
struction, would be of greater value to the manufacturer 
than those who had followed the more usual system. We 
do not agree, however, with the suggestion made by one 
speaker, that students should spend one vacation in the 
pattern shop and another in the foundry, for they would 
gain more useful experience, and be of greater assistance, in 
the erecting shop; other departments of the works ight 
be left until the student had finished his college course. 


— — 


Nationalisation of Electricity Supply. 


IN this country the attempts at municipalisation hy some 
of our most powerful local authorities, and more particu- 
larly the London County Council, sometimes seem ambi- 
tious, but they are paltry in comparison with the proposal 
now being made in Germany to nationalise electricity 
supply throughout the country. The usual advantages are 
put forward. On the one hand, there are to be enormous 
profits to the State, and, on the other hand, the employés 
are to have better terms and pensions, and the consumers 
are to obtain current at a lower rate, electrical energy 
being supplied “ for the common good.” Curiously enough, 
the promoters of such a scheme do not see that these bene- 
fits are necessarily conflicting, and that if the consumer 
and the employé are to have very marked advantages, the 
State cannot reap so rich a harvest. Certainly the German 
Government is fond of doing things in a fatherly way, but 
we doubt if they will see the desirability of such a gigantic 
scheme, in which private installations would go to the scrap 
heap во as to complete the monopoly. 
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Nobel Prise.— According to the Dagens Nyheter the Nobel 


prize for chemistry this year will be awarded to Sir William 
Crookes, F. R. S. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Garachico (Teneriffe)—Santa 3 bad pd e 


Cruz de la Palma July 12, 19C6 ... — 


669 6660 


Grand Canary — Lanzarote .. Sep. 18, 1900 — 
5 VCC July 22, 1907 — 

ao— Bushi re Oct. 31, 1907 . 25 
Trinidad—Demarara ......... Nov. 25, 1907 п йе did 
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National Physical Laboratory.—The Executive committee 
have appointed Mr. G. W. Walker, M. A, official assistant to 
the professor of natural philosophy in the University of Glas- 
gow, as superintendent of the Eskdalemuir Observatory. 

Mr. Guy Barr, B.A., has been appointed to an assistantship 
in the metallurgical and chemical department of the Laboratory. 

Photo-transmission.—In a recent issue our contemporary, 
Electricity, calls attention to the misuse of the term * tele- 
photography " as a name for the transmission of photographs 
telegraphically. "Whatever term may finally come into use, 
we hope that it will not be “telephotography,” which already 
has a well recognised use, and is well known to photographers, 
even when amateur. 

Association of Engineers-in-Charge.—Arrangements have 
been made for members of this association to visit the Witton 
works of the General Electric Co. on Tuesday, December 3rd. 
It is hoped that the party will be able to leave Euston at 
9:5 a.m. and reach Birminghain at 11:30 a.m. After lunching 
there they will proceed to Witton, view the works and return 
to London the same evening. Members are requested to inform 
the hon. secretary of their intention to attend this visit as soon 
as possible. 

Finsbury Technical College Old Students’ Association.—The 
second annual dinner will take place on December 11th at the 
Criterion Restaurant, London, W., at 7 (for 7:30) p.m. when the 
chair will be taken by Mr. C. G. Redfern, president of the asso- 
ciation. Tickets 5s., exclusive of wine. Old students (day or 
evening) should communicate with one of the following: 
Messrs. S. E. Gritton (Mechanical), Talfourd Cottage, Reigate ; 
E. W. Moss (Electrical), 20, Huddleston-road, Tufnell Park, 
London, N.; ог F. H. Carr (Chemical), “Kelvin,” Church 


avenue, Sidcup. 


“ Oassiers Magazine.—Our contemporary at intervals 


issues special numbers devoted to a particular branch of engi- 


neering work. The most recent is one on “Саз Power,” and 
the articles include a historical review of the development of 
the internal combustion engine, the blast furnace as a centre 
of power production, the development of large gas engines, 
utilisation of waste gases, suction gas producers, utilisation of 
low-grade fuels in gas producers, producer gas composition, 
power transmission by producer gas, &c. The articles are 
well illustrated, and it will be seen that the subjects chosen 
are controversial at the present time. 

King's College Engineering Society.—The 14th annual dinner 
of this society was held last Saturday at the Trocadero Restau- 
rant. The chairman, Sir John Wolfe Barry, F.R.S., in propos- 
ing the toast of * The Engineering Society,” remarked that 
there was an increase this year in the number of students 
entering the college, and, as shown by the entrance examina- 
tions, they appeared to be better equipped with general know- 
ledge than in previous years. He emphasised the necessity of 
practical training and was strongly in favour of the “ saud- 
wich” system, in which the students took their college course 
during the winter and a practical workshop course during the 
summer. From the granting of a charter to the Imperial 
Technical College he looked for considerable advantage to 
engineers in the way of advanced and post-graduate courses. 

Institute of Chemistry.—A dinner to celebrate the 30th 
anniversary of the foundation of this Institute was held at 
the Hotel Metropole (London) on the 22nd inst., under the 
роу of Prof. Р. Е. Frankland. The guests included 

ord Halsbury, Lords Justices Fletcher Moulton and Buckley, 
and Mr. Justice Parker, together with representatives of 
many of the learned and scientific societies. Lord Robert 
Cecil, K. C., M. P., in proposing the toast of “ The Institute of 
Chemistry, congratulated the Society on the fact that they 
had for their president on their 30th anniversary the son of 
their founder, Sir Edward Frankland. He referred to the 
question of adulteration of food, and hoped that Parliament 
would soon prevent the sale of certain foods for infants which 
were little else than poison to the children who consumed them. 

Local Sections of the Institution of Electrical Engineers. — 
Two local sections of the Institution of Electrical Engineers 
(Newcastle and Glasgow) have held their annual dinners 
during the past week; but, unfortunately, owing to great 
pressure on our space, we cannot do more than briefly notice 
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thm. Mr. J. Pigg occupied the chair at the Newcastle 
dinner on Wednesday last, the parent Institution being repre- 
ented by Mesers. F. Gill, J. E. Kingsbury and G. C. Lloyd, 
while Sir Isambard Owen, Mr. James Walker and many other 
sts were present. Mr. Gill, in reply to the toast of ‘‘The 
Institution," after referring feelingly to the illness of Lady 
Kelvin, explained the new rules of the Institution with regard 
to the reading of Papers. At the Glasgow dinner, on the 
99h inst., Prof. F. G. Baily presided, being supported by Prof. 
Magnus M’Lean and Mr. C. P. Sparks. Among other guests 
present were Lord Kingsburgh, Mr. W. M. Mordey and many 
local dignitaries. During the course of the evening the chair- 
man presented a silver tea service to Mr. E. Geo. Tidd, who has 
litely retired from the post of hon. secretary to the section, 
vhich he had held since its formation. 


Students' Section of the Institution of Electrical Engineers. 
—The opening meeting of this section was held on Wednesday, 
the 20th inst., when Mr. Robert Hammond delivered an ad- 
dress on “Electrical Legislation.” After referring to the report 
of the Electrical Legislation committee appointed by the 
Council of the Institution of Electrical Engineers and to the 
deputation of the Council to the Board of Trade, when Mr. 
Gerald Balfour promised an early amendment of the Electric 
Lighting Acts, a promise which up to the present had not been 
fulfilled, the author dealt with the historical side of the sub- 
ject, beginning with the work of the Select Committee on 
lighting by Electricity, 1879. The report of this Committee 
reommended the imposition of certain restrictions, in which may 
be seen the germs of the obstructive legislation that followed. 
Mr. Hammond next explained very fully the Electric Lighting 
Aca of 1882 and 1888, the most important clauses being 
reprinted in full in the Paper. The legislation affecting the 
Tube Railways was then taken up in the same exhaustive 
manner, while the Acts dealing with the Power Companies 
were also fully ou into. An explanation of the causes which 
led up to the adoption of the “ Kitson clause" in the South 
Wales Electrical Power Distribution Company Act, 1900, was 
given, while the clause itself, on account of its importance, is 
reprinted in full. The Paper concluded with the steps that 
ra been taken towards a bulk supply for the Metropolis, 
Я the Select Committee on the London County 

eil ( ectric Supply) Bill, 1906, being alao discussed. 
fe Paper contains numerous excerpts from the various Bills 
Mecting electricity supply, these being in the majority of 


cases supplem i 
"y 110 f bin by explanatory notes, so that it forms a 


Wireless Telegraph Notes.— The London Daily Mail, which 


has А сте А 
of late given its readers much exclusive information con- 


fering wireless tel h Р s 
in issue of Noy, 3] 5 P matters, published the following in 


uM the Marconi wireless transatlantic service be thrown open 
same he On Oct, 17 a limited Press service was opened. The 
Knight | : 1 Май put the following в 
received the í ndon traffic manager of the Marconi Company, and 

\ e following answer :—** When shall you be ready to trans- 


mt private or commerci 
A ercial messages? R EL 
week, in about ten days’ time.” E eply: At the end of next 


ific question to Mr. 


n : 
Ya pes 77 5 Commercial service is still unopened. Questioned 
to the reason E D at the company’s offices yesterday as 


mercial e apparently indefinite postponement of the com- 
мій. abe dei Cuthbert Hall, the . managing director, 
ments on both af d 1з due first of all to incomplete land-line arrange- 
€ ocean на es of the Atlantic. It is these arrangements, and not 
company and а le à message's journey, which, in the case of cable 
ands р ined company alike, make all the difference between 
atlantic service i ransmission and the reverse. At present our trans- 
denn messages fala oh hampered by the delay in handling cross- 
and ion of c nd. To havea perfect service for the transmission 
have а private wi Be Pee bri or private messages we shall have, first, to 
oti Te laid down between Clifden, Ireland, and London, 

АЫ as Fi чазы wire merely between Clifden and Galway ог 
RE own between Che We shall also have to have similar wires of 
between Cape Cod (М e Bay (Nova Scotia) and Montreal, and also 
lare also to doubl | etu husette) and New York. Secondly, we shall 
е part of the е et the units at Clifden and elsewhere, so that if 
trays be a duplicate евз apparatus should break down, there would 
Sight to bring the P и available for the emergency. Thirdly, we 
Рег of those of Cii hu (Cornwall) and Cape Cod stations up to the 
Tay hold communie en and Glace Bay, so that either British station 
time the land. cation with either American station, &с. By the 


is 


пе arrangements Рон f 
Other things will have been Fon ыыы I dare say some o 


Pressed to say if he could give any idea of the date of the commer- 
cial opening, Mr. Hall said, finally, I think I know about when it 
will be, but I do not wish to say it for publication." 


With regard to this statement of Mr. Cuthbert Hall's we would 
say that in electrical circles generally the omission by the Mar- 
coni Company to perfect the land-line sections of their pro- 
posed transatlantic service before rushing into print with 
promises of а regular system of communication between the 
United Kingdom and Canada and America foredoomed the 
attempt to failure, apart altogether from the question of the 
possibilities of maintaining the wireless service. There was, 
80 far as we are aware, nothing to prevent the Marconi Com- 
pany from making their land-line service complete before com- 
mencing operations. The company has surely all the advan- 
tage of the dearly-bought experience of the cable companies at 
their disposal. 

Information has been given by the Government of Canada 
that from December 15th next wireless telegraph stations, 
available day or night for communication with vessels fitted 
with any system of wireless apparatus, will be established on 
the coasts of British Columbia at the undermentioned places: 
Victoria, on Shotbolt Hill; Burrard Inlet, on Point Grey; 
Cape Lazo, on summit ; Pachena Point, at lighthouse ; and 
Estevan Point, at lighthouse, Hole in the Wall. These 
stations are equipped with the Shoemaker apparatus, and have 
a normal range of 125 miles. When in communication with 
the stations the standard ship length, or 300 metre wave, 
should be used. 


During a debate in the French Chamber of Deputies on the 
Budget for Posts and Telegraphs, M. Simyan promised to 
examine sympathetically the proposals of private companies 
desiring to set up wireless telegraph stations. M. Simyan 
added that wireless telegraphy would be operating commer- 
cially before the end of 1907 between Algiers and Marseilles. 
The Ushant station would be enlarged in 1908. An amend- 
ment demanding the establishment in 1908 of two stations on 
the coast of the English Channel was opposed by the Minister, 
it being regarded as a matter which depended on the action of 
the British Government. 

A letter was read at the monthly meeting of the Liverpool 
Chamber of Commerce on Tuesday from Sir Alfred Jones, 
head of one of the Liverpool shipping lines, who advised that 
the Chamber should pass a resolution to the following effect : 
“Seeing the effect that wireless telegraphy would have on 
cabling, the Chamber wish to impress on the Cable Companies 
the great desirability, both in their own interests and that of 
commerce, to make reductions in the cost of cabling." It was, 
however, decided that no such resolution should be passed 
until the Chamber had heard an address from an expert on 
wireless telegraphy. The Chamber evidently did not wish to . 
appear ridiculous. 


— ———————————79pÓD 


ARRANGEMENTS FOR THE WEEK. 


MONDAY, December 2nd. 
SOCIETY OF ARTS. 


| ) Lecture 
5 pam. Meeting at John-street, Adelphi. Second Cantor 
i on T The Theory of the Microscope," by Mr. Conrad Beck. 


TUESDAY, December 3rd. E 
| Tur INSTITUTION OF CIVIL ENGINEERS. 


‹ 7115 
$ pm. Meeting at Great George-street. Paper om Experiments 
on Wind Pressure," by Dr. T. E. Stanton. 

WEDNESDAY, December 4th. m | | packed 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRIC m E 
7:30 p.m. Meeting at 92, Victoria-street. Paper on “Б 


Traction for English Railways," by Mr. R. J. Spencer: Phillips. 


SDAY, December 5th. | X eui 
THUS ' THE INSTITUTION OF ELECTRICAL ENGINEERS. | dle tek 
Meeting at Great George-street. Paper on ^: 


8 p.m. " by Mr. J. Pigg. 


Cab-signalling on Locomotives, 
RID cember 6th. "o TRIC NGINEERS. 
d : 1 OF THE INSTITUTION OF ELE: TRI ie 
STU p x Visit to the Board of Trade Laboratory Е ehall. 
2:90 p.m. Й — - GINEERS., 
е SECTION OF THE INSTITUTION or cn Methods E 
8 p m. Meeting at Great George-street. "n rnal Combustion 
zi ү risin Liquid Fuels, used with. ntern ICT Deane 
ae i Road Vehicles," by Mr. R. J. Let 
Engines, us applied to Roa 
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~ = Number of slots per phase. 
THE LEAKAGE OF INDUCTION MOTORS. 0 = Index for no load.” 
BY DR. RUD. GOLDSCHMIDT. 


1 = Index for stator. 

2 = Index for rotor. 

Л = Air-gap. 

v = Frequency per second. 


An important problem of electricity which is so complicated 
that an exact solution is practically impossible usually causes 
numerous approximate solutions to be put forward. This 
has been so with the predetermination of the leakage of 
induction motors, where exact calculation is almost excluded. 
The importance of the leakage problem is borne out by the 
fact that the overload capacity, the power factor and the 
starting torque—in fact, the whole performance of the motor 
depend on it. All dimensions of the machine are partly or 
entirely influenced by it, so that the creation of approximate 
methods was a necessity. 

Of the methods published, only those more recent ones need 
be considered which more or less take account of the leakage 
of the coil ends. We will mention 

l. Behn-Eschenburg, who gives a formula consisting of 
three parts, the three coefficients of which have been found 
entirely empirically. 

2. Behrend's formula, which originally possessed only a single 
empirical coefficient, but which has been enlarged by Hobart, 
and in his form contains three factora found by experiment. 

8. Adams’ method, which is based partly on calculation 
aud partly on test. 

The methods 1 and 2 are excellent for quick and approxi- 
mate calculations. They are, however, not generally applicable, 
as only a few dimensions are taken into account. Опе is not 
safe from surprises in one or the other special case. 

We shall go into the formula of Behrend and Hobart, 
which is so tempting by its simplicity, aud we shall proceed 
to find the conditions on which it is based. 

The method of Adams is rather complicated. It is, no doubt, 
correct to carry the calculation as far as Adams has done it, or 
rather, further still before resorting to experiment, but the 
results might perhaps be more compact, as long formulæ con- 
taining the smallest dimensions are very difficult to handle, 
and do not make the calculation clear. 

It is only recently that the importance of the coil end 
leakage has been recognised, the latter being often greater than 
that of the slot leakage. However, up to now no practical 
data have been published showing how the coil end leakage 
depends on the class of winding and the type of the coils, and 
from what point of view the best results can be obtained. 
Furthermore, nothing has been published as to how the leak- 
age conditions are arrived at with two-phase and single-phase 


I.—The Circle Diagram. 


If the electrical and magnetic conditions of electrical 
machines—as, for instance, induction motors—are of a com- 
plicated nature when working under normal full load, the in- 
vestigation is usually split up into two portions : (1) No load, 
(2) Short-circuit. 

The ‘normal load ” is“ between both,” and its conditions 
can be calculated from short-cireuit and no load, or can be 
found by the construction of a diagram. A source of mistakes 
with these diagrams is the supposition that the occurrences 
at short-circuit and at no load can take place at the same time 
without disturbing one another. 

For practical application and for comparison it is advan- 
tageous to replacethe diagram and theformula by explicit tables 
giving figures for all practical cases and enabling quick and 
ready application. | 

We desire to represent by tables two relations— 

1. The relation between power factor and coefficient of leak- 
age at different loads (Tables I. and II.). 

9. Tho overload capacity dependent on the energy consumed 
by the motor at short-circuit (Table III.). 


We put 10 no- load current. 
ік short - circuit current. 
i'y ix / sin фк. 
сов фк = power factor at short-circuit. 
The ratio 1 -T is very nearly equal to Heyland's leakage 
coefficient. It 6xes the main dimensions of the diagram. 

A certain magnetising component (about 7,2) ought to be 
subtracted from the short-circuit current observed,* this com- 
ponent being required to produce the flux for interlinking 
primary and secondary windings at short-circuit. Our x does 
not contain this component. . 

Dealing with test results it is easiest to introduce ix instead 
of i' and to calculate with T’=i,/ix. Cos фу is of small influence 


ee ee ee ee 


Table I. Porer Factors of Induction Motors with Slip-rings. 


Leak. | Degree of load. 


age fac-| 


Е tor T1“. 1 n n 1 2 2 
machines. ud | і i REM i а 
This thesis has been prepared with the object of developing | 9°05 0˙85 093 |095 |0°95 0945 0:935 | 0°925 | 0-895 | 0° 
methods for the calculations of the no-load current and the leakage 9997 | a оз 9855 9995 | A 9805 | 955 oe D 
of three-phase, two-phase and sinyle-phase motors, taking account of | оло | 0:565 0-75 0825 | 0:86 | 0:87 025 0865 0:845 | 0°77 
all іпінепсеѕ as far as possible. The preservation of simplicity in | 018 9.505 , 0°66 | 0°76 0.81 0:85 9.84 084 0.859,75 
our methods will be a leading principle. 016 | 0°46 0˙615 60/715 | 0-77. 0:80 0-81 |081 0-80 0.785 

0:20 '042 0°55 | 0°66 |07725 076 018 0785 078 0°72 
Table of Symbols. 0-25 0.885 051 0'615 0:68 0-72 | 0°745 | 0°755 0,755 0°70 


а = Minimum width of teeth in centimetres. 
b= Width of slots in centimetres. 

с, C, k, K = Constants. 

d = Diameter of rotor in centimetres. 

е = Voltage. 

Index for “iron.” 


Table II.—Power Factors of Induction Motors with Н igh-resistance 
Short-circuit Rotors. 


Leak- | Degree of load. 
age fac- 


: tor T. 4 5 1: | 13 112 2 224 
4 — Opening of slots in centimetres. J ]ðVLdͥ ee nacio 0525 (86. 
G = Lengths of the straight portion of the teeth. e meee | 91 95 | 991 | dex dE 15 | 992 9905 9945 
1 = Height of slots. 0-07 | 0:655, 0:80 0875 0:90 | 0°91 | 0°91 0-905 0:895 0.885 
і = Current. 0:10 0.525 0-71 0:805 0:85 | 0°87 |0-88 0°88 0°87 10815 
A, K = Constants and index for short-circuit.” 0:15 0:47 0°64 0.75 | 0-805 0:855 de r3 | 9285 ren 
l = Length of iron in axial direction (core length). 920 ae 9 55 93885 | der den Ds 0-80 | 0-805 | 0°77 
m = Total number of slots. 0:25 | 0:575. 0:505 ' 0°60 | 0-675 | 0-72 | 0775 | 0:77 ` 0:775 | 0:75 


п = Number of slots per phase per pole. 
N 2 Number of lines of force. 
р = Number of poles. 


| 


Table III.—Iiatio between Maximum Output and Short-circuit Energy. 
LADIO RERUM re re TIU LEN TR а 


Т = Radius. Сохфк. | A Cos x. | A | Созфк. E A 
^ - 1 resistance, reluctance. 0-10 | 0-48 | 0-40 036 . 0:70 0:295 
= Total number of conductors per phase. 0-20 0:42 0-50 0-335 0-80 0:285 
s= Number of conductors per slot. 0:30 0:385 0:60 0:515 | ; ө 
t — Slot pitch. я : , : | 
T = Permeability for lines of force * Bee the author's article dealing with this subject in the Elektro 


technische Zeitschrift for 1900. 
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nthe power factors, especially so on those at normal load and 
small overloads. 

Allowing, at 100 per cent. overload, an error of about 2 per 
emt, and at normal and smaller loads an error of about j per 
emnt, we can give the relations between cos ф and Т' in the form 
tro tables. The two groups of machines represented by these 
two tables are— 

(a) Machines with slip-ring rotors (Table I.) 

Cos ¢x=0°20 to 0:40. 

() Machines with short-circuit high -resistance rotors 
(Table II.) 

Cos &, =0°45 to 0°65. 

These tables have been worked out for machines with 125 per 
cent, overload capacity. They naturally can be made use of 
vith machines having other overload capacities. For instance, 
a machine with a maximum load of 
44 times normal the power factor at 
normal load is the same as that at 
half-load with a machine having a 
maximum load of 21 times normal. 
The scale of loads only has to be 
changed in the ratioof the given over- 
load capacity to 2}. The value 2} has 
been chosen with a view to normal 
conditions with polyphase motors. 

As the vector of the short-circuit 
current fixes the circle of the dia- 
gram, and the maximum output ap- 
pears as a line between the circle 
and the chord (Fig. 1), the maxi- 


5 corent 3 
e 
nole F 
Magnetising Component 8 
Гю. 2. 


mum output of the machine is proportional to the energy con- 
троп in kilovolt-amperes at short circuit, provided we 
multiply by a factor, A, only dependent on cos фу. 

If e is the voltage per phase, u the number of phases, we can 


Maximum horse-power=Axuxexi,/746 . . . . (1) 


A it to be taken from Table III. A averages, for motors 
mth dip rings, 0-39; for motors with short-circuit rotors, 
ү Piae the maximum output of a motor is 32 to 39 per cent. 

6 energy in kilovolt-amperes it consumes under full voltage 
к Pid 13 locked. 

? obtain an overload capacity of 125 per cent. the machine 
90 so that the apparent Moreiri energy is equal to 
lad are normal output, or if the power factor at normal 
ш i and the normal efficiency, say, 0-84, the short- 

current must be 4-3 to 5:2 times the normal current. 
m m figures can easily be corrected. They must be changed 
poruonately for different efficiencies, overload capacities, &c. 


The No. Load Current. 


Мы M current of an induction motor consists of the 
€ losses сеш and the watt component for covering 
е larger eo The magnetising component is by far 

Watt com ы 2). The power factor—i.e., the ratio of the 

095 The ent to the total current—is rarely larger than 

of the ae current is, therefore, /1—0:25°=0:97 

аў we a current. Practically both are equal. 

thown by the f еше in neglecting the small difference 18 
lameter of 30 ре consideration : A machine with а rotor 

i the rotor is ad аз an air-gap of about 1 mm. If the radius 

тре, the e y one twentieth of a millimetre too small or 
the error in tho nee becomes inexact within 5 per cent., and 
са] machi no-load current is almost equally large. With 

Hout 15 ner 165 of the same type the no-load currents vary 

Per cent. from one to the other. 


@ shall Deglect, the i 
e influen th 
current altogether, ce of the watt component on the 


— . S D п 


If a given winding is under the influence of a certain alter- 
nating voltage and frequency, a number of lines of force are 
produced, the maximum of which can be found from the 
equation 

e—-222xXSxvxNx10* . 2) 


е = Root. mean-square value of the voltage. 
N = Maximum number lines of force. 

S = Number of conductors. 

v = Frequency per second. 


With an induction motor we have to put : 
e= Voltage per phase. 
S =Total number of wires of all coils which are connected 
in series in each phase. 
N= The maximum magnetic flux per pole. 


This formula holds good only in the case where the шар- 
netic flux is fully enclosed by the windings—i.e., only in the 
case of one slot per phase per pole (Fig. 3). If the winding is 
distributed over several slots per phase per pole—for instance, 


- 
— — 


- 
LI 
vanna 


П] 
‚ 
Ц 
| 
© 
\ 
LI 
\ 
, 


Fic. 3. 


over four (Fig. 4)—we have to consider this case as if four: 
different windings were there, each occupying only one slot 
per phase and pole. 

With all induction motors on no-load practically a sinoidal 
revolving field is produced. This is effected by the co-operation 
of the different phases of the stator or indirectly through the 
influence of the rotor. The E.M.Fs. produced in the four 
windings by the revolving field are, therefore, sinoidal and 


Fro. 4. 


displaced in phase by the angle « between the slots (pole- 
pitch = 180 deg.) (Fig. 4). T 


If e is the voltage in each of the four windings and 8 —4 


the number of wires per winding, we find 
= 2˙22 K S xvxNx107. 
; ic Fig. 5). 
four e must he added graphically (Fig 
боо out this addition for different angle 
different numbers of slots—we can put 
22 2˙22 K hx SN NX 10 


(24) 
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With one slot per phase per pole the winding constant k, is | as large as before, the coil span being the same. Therefore 
equal to unity. For two and more slots per phase and pole | the reduction of the span is 90 deg. and the coefficient k, 


we may introduce an average figure for 4, and put becomes cos (45 deg.) = 0°70. 
For three-phase motors /, = 0:96. Having calculated the total number of lines per pole N, we 
„ two-phase „ J. 0:91. . . (Эв) find the mean density in the air and in the teeth by dividing 
„ one-phase М „= 0:84. ) N by the air section and tooth section per pole respectively, 


o This mean value is of small significance for th 
With single-phase current we assume that the winding is 8 e no-load current, 


distributed over two-thirds of the inner surface of the stator, 
Introducing these figures, we find 


For three-phase motors е= 2:13 X S Nx 9 
„ two-phase „ 62209xSxvxNx10*.- . (2с) 
„ one-phase 2 e—1:86X8xvxN х10-* | 


A special correction is necessary if the span of the coils is Fic. 8. 
smaller or larger than the pole-pitch. This is a usual arrange- 
| the latter being influenced by ће maximum density, which, 
with sinoidal distribution of the flux, is 7/2 times the mean 
density. 
We put :— 
Q,=Minimum of the total section of all teeth. 
p= Number of poles. 


Ө, Minimum of the tooth section per pole. 


р 
Q, = Total air section. 
B, = Maximum density in the air. 


Fie. 5. В, = Maximum density in the teeth. 

ment with open slots and machine-wound coils. Fig. 6 shows Then the general formule for calculating these densities 
the coils of one phase with three slots per phase per pole and become : 
a reduction of span by one slot. The correction is easily B, 2 Co & ехрх10 ааа ©.) 
calculated if we consider that the two sides of the coil which »x8xQ, 
are embedded in the iron have E. M. Fs. induced in them which B. Cx px 10° (35) 
have no longer the same phase, but are displaced from each жы »xSxQ ^ 0 
other by an angle 6. The constant becomes 
The tension per coil is (Fig. 7) For three-phase C, = 0°74. 

e = е X cos „ two-phase C,-0 78. 


> 


—e 
* 
a 


; „ one-phase Co -= 0˙86. 
Formule (2с) are modified, a factor k, being introduced at 


i With reduced span of the coils these figures must be divided 
the right-hand side, where /,=cos-. | by А. 
. M The ampere-turns required to drive the magnetic lines of 
The reduction of span can be chosen very large up to about | density B, twice through the air-gap А are 
90 deg. and less if it is desirable to save space for the coil ends. 


A very short span of the coile, however, causes an imperfect AW. = . B. x 2 AI- G BU XX. (4) 
field. The theoretically best figure for the reduction of span add 
В is about 60 deg. The path of the magnetic lines in the iron consiste of the 


path in the yoke of stator and rotor and that in the teeth. 

The ampere-turns AW, for the yokes can be calculated in 
the well-known way by means of a sature- 
tion curve for the iron after finding the 


- 
= = 
- 
- 
= 
-7 
- 


` ч 
Ut 
A La = Reduction 


. of Coil Span 
* 
* 


Li 


Ето, 6. Fic. 9. 


We may put as a practical average 6 = 45 deg. and find | mean density B,=N/2Q,. Q,—yoke section. The D 
к, = сов (29% deg.) 20:92, and our formule for reduced span length of the magnetic path for the yoke can be put equa 15 
become the arc over one pole. AW, is usually only considerable wi 

For three-phase current е= 1:95 x SN vx N x 107 machines having few poles and low frequency. dentl 

„ two-phase current е= 1:805xSxvxNx107. . (2p) The ampere-turns for the teeth, AW, evi p^ y 10), but 
„ one-phase current e—l 71 х5хух № х 107" not only on the maximum density (point a in #16. er 
А à also on the density in the rest of the teeth. Constructins 

We have to deal with a very short span in the case where | a curve for the density in a tooth, апа starting from the вес- 
the speed of the induction motor is to be altered by altering | tion a with the density B, we find that the density drops 
the number of poles. Figs.8and 9 show diagrammatically the hyperbolically because the tooth section increases proportionally 
connections for p poles and p/2 poles. The signs + and — | to the radius r (Fig. 10) and “Section x density " is constant. 
indicate the direction of the current in the embedded portions We put v. AB, n, —number of slots in the stator, G=the 
of the coils. The change of the number of poles has been length of the straight portion of the tooth, B. / B. = (ri 2) 
effected by reversing the current in the coils II. and IV., &c. | or after transforming we find for z = опе centimetre 
The p-pole connection (Fig. 8) is quite normal, whilst with the | B. /В 

1em, ~t 


H е е е mm. 1 = 
p/2-pole connection (Fig. 9) the pole pitch (180 deg.) is double IA 2 / an: 
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This expression is the decrease of density per one centimetre 
үй of tooth, and it only depends on the sum of all e minimum 
liens of teeth, n * a—i.e, with given т, xa the form of 
the B curve is fixed. | 

Besides the В curve, Fig. 10 shows also the curve of the 
ampere-turns per centimetre belonging to the different densi- 
is, The integral of these AW per centimetre for the 
mount С is the total number of ampere-turns required for 

is part. 
nuts of the very quick dropping off of the AW curve in 
Fiz 10 (for machines with n, x a KTO centimetres) the integral value 
{the tooth ampere-turns is within practical limits only very little 
dgendent on G. We could draw a set of saturation curves for 
diferent values of n, ха which make the ampere-turns per 
tooth directly dependent on B, One fact, however, makes all 
these calculations inexact. As soon as the tooth on the place 
of the maximum density begins to get saturated the neigh- 
bouring teeth take up a larger number of lines of force, so 
that the field distribution ceases to be sinoidal and the maxi- 
mum density will be smaller than calculated. Another source 
of error is due to the lines of force entering the slots themselves 
when the teeth begin to get saturated. 

If the density in the teeth in stator and rotor is approxi- 
mately the same, Table IV. can be used with advantage. This 
table gives average figures for the ampere-turns required to 
magnetise two stator teeth plus two rotor teeth made depen- 
dent on B, only, and without regard to the length of the 


Fic. 10. 


ш and the radius of the rotor. These values are average 
sures from a large number of curves observed on actual 
ке nes. They cannot claim great accuracy, but in most 

it is sufficient. At any rate, they are very convenient 


for calculation, 

е Table IV. 

ae ‚ Total B, max. Total B, max. | Total 
density amp. turns tooth-  |amp.-turns| tooth-  'amp.-turne 


0 density. 


teeth. — (Formula 3) density. or 


Formula 3) teeth. 


for 
teeth. 


dive dl return which we have calculated are required to 
twice t ү lines at the places of the maximum density 
Thedistance bom al and teeth, as well as through the yokes. 
i one pole. о two points of maximum density, а and b, 
Wlearg ыт Therefore, the whole of the ampere-turns per 

ith tire. p], orthe production of themagnetic lines (Fig. 11). 

i n. “ase motors the magnetisiny current in one phase 
Tu The tomax», While in the two others the current is 
middle of the Soles mum of the density is, therefore, in the 
bation of with the large current, so that for this dis- 

“urrent—viz., every 60 deg., 


AW 2 b NS. 
р 


If the field has moved 30 deg. forward 


AW = 2x 087 x au XS. 
We put; AW I-94 x io , X^, 
p 
or, introducing the R. M. S. value, ù = NL mar) 
With two-phase current we find 
1, —0:65 x EU хр. (5в) 


With single-phase motors the magnetising current is twice 
as large as is the case with two-phase machines where one phase 
has been broken. This relation is not only a theoretical one, 
but is amply confirmed by practical experience. "Therefore 

&=1°30х 5 xp. бй e 8 (5c) 


If we divide the no-load current i, into two parts, that for the 
air-gap (4;) and that for iron (i,,), we can calculate the former 
by means of a single formula, gained by combining the equa- 
tions 3, 4 and 5. We find 

А ‚ё, pP LÀ 
iym Cx RN Q, 
With three-phase current C',= 0:43 
With two-phase current C’,=0°88 
With single-phase current C', 2 1:76 


When calculating the air section Q, we have to take account 
of the openings in the slots. I/ the slots are partly closed, the 


x10. . . . . (6) 


^ 
\ — bole· Pitch. 3 
Е / 


Fie. 11. 


opening being about 15 to 25 per cent. of the rotor circum- 
ference, we subtract 85 per cent. of the sum of all openings in the 
stator (n x 9, Х 0°85) from the circumference (та) and multiply 
this value by the сое сісп (1 — 0°85 x g,/t;). 
nin = number of slots in primary and secondary. 
t,t, = slot pitch. | 
9192 = openings of slots primary and secondary. 


By introducing the factor 0°85, the fringe of the lines at 
the corners of the teeth shall be taken account of (Fig. 12). 
To obtain the air section we have to multiply by the actual 
length of the core /, inclusive of insulation between the discs. 

With perfectly open slots in the stator, and partly closed ones 
in the rotor, we have to go into the calculation of the spread- 
ing of lines of force into the uu portion (Fig. 13). i ue 
for this purpose diagrams of the magnetic lines с ) 
after (е found hydraulically by Prof. Hele-Shaw. With 
the small air-gaps we have to deal with in induction 
motors we can form the magnetic lines of quarter circles 
with a radius proportionate to the distance from the corner 
x (Fig. 13), and of a straight portion equal to the Es 
gap A (Fig. 13). The length of the path is, therefore, generally 
A47 хх; the permeance of a tube of lines entering the tooth 

2 . 
in the distance æ from its corner is, therefore, 
Y= da x K 
97 (A 1-56 x z) 
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( | | 
If we integrate this value from o to 5/2 and multiply by 2, 


we find the total permeance per slot | 
T,-128x xig(1 156 х 2) 


The magnetic reluctance of the path of fringe lines in the slot 
is equal to ‚ 1 


== канн Eee 
0 


1:28 x И 71560) 


If ЕА subtract from Ro the amount 201 —уі2., the resistance 
of the path where the lines are practically parallel (Fig. 13)—we 
find that the remaining portion is а constant amount within 
practical limits. This constant amount is about 0:25, so that 
we can put 0-25 4 À © 

П bs 
R= 


l 


The value 0:25 agrees very well with figures gained indepen- 
dently direct from actual machines. 

We carry out our calculation in such a way that we first 
deduct from the rotor circumference the sum of all slot open- 
iags and then multiply this amount by (1— 0:85. 92/ta) and /. 


| 
| 
ү . ki 
\ f 
К 


Гло. 12. 
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This is the section for the magnetic lines under the teeth them- 
selves. Dividing the air-gap A by this section, we find the 
magnetic resistance of the air under the teeth. R, Ro and І, 
are in parallel, and, therefore, the total magnetic resistance— 


viz., the value in formula (6)—for the magnetising current 
for air to, is l сс А 1 
=, 1 + - 
к» к, 


The influence of the openings in the rotor slots on Ro has 
been neglected, because it is very small. 


(To be continued.) 


ELEOTRO-MECHANICAL BRAKE TESTS AT LEEDS. 


On Monday last a number of technical press representatives 
attended a series of tramcar brake tests on Rodley Hill, Leeds, 
by invitation of Mr. J. B. Hamilton, general manager; Leeds 
Corporation Tramways. After a preliminary explanation, at 
the Tramway Offices, of the objects which had been kept in 
view in the design of the brake, the party was taken in motor 
cars to the scene of the tests, a steep bank, about 5 miles out 
of the city, on the tramway route between Leeds and Halifax. 
А sectional diagram of the grades on this hill is shown in Fig. 1, 
and we may mention here that a regular service of double-deck 
four-wheel truck cars is being run up and down this hill at the pre- 
sent time. These cars are fitted withthe standard pattern Westing- 
house electromagnetic track and wheel brake and ordinary hand 
brakes, but they have no top covers, us these are not allowed by 
the Board of Trade on the cars run over this particular route. 
Two cars with top covers had been selected for the trials, one 
of these being fitted with the same equipment as the ordinary 
running cars and the other with the electro-mechanical brake 
upon which the tests were to be made. This latter car also 
carried a number of instruments (voltmeters and ammeters, 
tachometer, &c.), and the floor had been taken up to expose 
the motors, brake gear, shoes and wheels to view. Views of 
the trial car and a portion of the hill on which the tests were 
made are shown in Fig. 2. The brake fitted to this experimental 
car is unique, in that the common practice of braking on the 
wheels has been abandoned and reliance is placed entirely on 
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the braking effet produced upon the track alone. The brake 
is a combination of slipper blocks in front of and behind a 
powerful electromagnetic brake, the whole acting on the 
track. A side elevation of the device is depicted in Fig. 3 
which clearly shows how the magnetic brake is linked 
up mechanically to the leading and trailing shoes. The 
descent of the magnet also causes the shoes linked up 
to it to make contact with the rail, and the three blocks 
exercise a powerful retarding effect on the car. In addition 
to its electromagnetic function, the brake may be applied by 
hand from the driving platform, and for this purpose suitable 
levers and links are introduced. The magnets (the equipment 
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1 
TRIALS FOR HIGH SPEED 
T. STOPS MADE HERE, 


D 
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Fic. 1.—DIAGRAM Or GRADIENTS, RoprEY HILL, LEEDS. 

j in 15°87 for 53 yde., 1 in 10743 for 43 yds.. 1 in 8719 for 65 yds.. lin 9:6 for 
64003 IR 1 for ая Ss lin 16°43 for 30 yds., 1 in 916 for Boyds. 1 in 10°09 for 35 MS 
1 in 12°32 for 23 yds., 1 in 20°33 for 5 yds., 1 in 21˙5 for 25 yde., 1 in 13:54 for 37 d E. 
10°21 for 66 yds., 1 in 12°96 for 66 yds., 1 in 13°62 for 30 yds., 1 in 23°89 for 35 yds. tout, 
653 yds. 
shown in Fig. 3 is duplicated on the other side of the car) are 
excited either by the current taken from the motors acting E 
generators, or, by the operation of a special canopy switch, 
they may be energised direct from the trolley wire. It is 
claimed for the equipment that it affords three distinct brakes, 


two of which may be applied instantaneously and no one of 


as TESTFD ON 


Fic, 2.—Tor Cover Can FITTED WITH MALEY BRAKE, 
Roptey HILL, LEEDS. 


which reduces the braking effect if simultaneously applied with 
any of the others. The three brakes are as follows :— 


1. The electromagnetic track brake, operated in conjunction 
with the motors. Suitable for all purposes, service, emergency 
and coasting. : А 

2. The electromagnetic brake operated from the trolley line. 
powerful emergency brake. . t- 

8. A manually applied track brake suitable for service and V 
ing, and in the event of failure of both 1 and 9 a better reserv 
brake in case of runaway than the existing wheel brakes. 
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The brake was inspected in an experimental form by both the 
mb-committees of the two Tramway Associations which have been 
engaged for some time on the subject of brakes and whose report 
may be shortly looked for. It will also be again inspected by these 
committees in its present form at a later date. In the tests leading 
up to the development of this brake it was found that the mechanical 
track brake could only be used for coasting purposes, and even if 
adapted for service or emergency stops was limited in retarding 
power to the amount of weight which could be safely transferred 
from the wheels and utilised on the track blocks. The object in 
view was the production of a system of electromagnetic braking 
in which these defects were either avoided or neutralised. The 
particular drawbacks of present systems may here be summarised:— 

1. Tendency to skid wheels. 

2. Failure of motors to build up, due to high resistance of dirty 
contacts. 

3. The application of the usual wheel brake, in addition to the 
magnetic brake, is likely to cause skidding, and although the car has 
two brakes, one is rendered inoperative. 

4, Heavy currents and high E.M.F. when braking. 


leverage on each auxiliary block of 4 to 1, total 8 to 1 per side of 
car, this will give à downward pressure of 1, 600 Ib. per side of car 
on the auxiliary blocks without any further exertion by the driver 
and without reducing the drag of the main track block which his 
effort has already produced. It may also be expressed that the 
same braking force can be exerted on a track brake constructed in 
this manner with about two-thirds (or less, if the ratio of leverage 
between the main and auxiliary blocks is higher) the effort on the 
расе of the driver required for the application of the ordinary wheel 
rake. 

In making a severe emergency stop, the downward thrust at the 
leading end of the car is taken by the brake instead of by the axle. 
There is no wear on tyres due to braking on the periphery of the 
wheel, and the final design of the brake comprises few parts, and 
the adjustment of the brake may be done on the“ solid” almost as 
easily as when the car is over a pit. 

The possession of a manually-operated track brake, having the 
characteristics outlined above, points to the fact that the wheel 
brakes may be dispensed with, as their use in case of emer- 
gency is more likely to cause trouble than not, or in case of run- 


Fic. 5,8108 ELEVATION oF MALEY ELECTRO-MECHANICAL TRAMCAR TRACK BRAKE. 


With a brake constructed on the principle of that illustrated in 
Fig. 3 it was found that the brake was practically non-skidding, 
and that any momentary stoppage of the wheels, equivalent to per- 
haps one revolution of the same, could only be caused by putting 
the controller right round instead of passing from notch to notch. 
We observed this in effect in one of the trial runs. Further, the 
skidding in no way affected the stop, as residual magnetism was 
sufficient to keep the brake in operation for the fraction of time 
before the car stopped. In attempting to make the wheels skid 
when going at high speed on a heavy grade they could not be made 
to do more than stop momentarily before commencing to roll again, 
and this did not affect the retardation of the brake. It was also 
observed that the current and E. M. F. in the motors was reduced 
to such an extent (about 5 amperes per motor to coast the 1 


aways (as experiments have shown) on steep grades it is scarcely 
posible to stop at all with this brake. Again, in runaway con- 
ditions a driver should never have at his hand a means of rendering 
more powerful brakes inoperative, which may easily be done in the 
excitement of the moment by the aaa of the wheel brake in 
addition to the electromagnetic brake. It follows that by the re- 
moval of brakes acting on the periphery of the wheels the remaining 
methods of braking are easily arranged so that they cannot neu- 
tralise each other if all are operated simultaneously. On the other 
hand, they help each other up to the limit of the full braking force 
possible. Regarding the most difficult fault in electromagnetic 
braking—namely, the failure to build up—the use of the brake for 
service work would insure the contacts being always clean, and, 
therefore, the risk of failure practically negligible. To overcome 


Fic, 4,—ELECTRO-MECHANICAL Track Brake, Ав FITTED TO Britt Ткоск. 


Ш 9 grade) that e'ectromagneti i ; 
isai A gnetic braking for service stops was 
pane е on hilly routes. Further, by arranging to apply 
Was obtai А е main track blocks manually, а semi-power brake 
Applied 55 which renders the control of the car by manually 
ok sprin ack brakes possible for service purposes without the use 
examp e or other devices to obtain large power quickly. For 
Produces 900 е that a force is applied by the driver which 
lightly m b. drag on the main track block, this force 18 
Dary wheel b ш the driver would have to exert on the ordi- 
On the track u^ the increased pressure to obtain 2001b. drag 
ietion coeffi blocks being due to the steel shoes having a less 
the periph tient as compared with the cast-iron shoes acting on 
phery of the wheels. Now, assume that there is a ratio of 


this possibility of failure with the electromechanical brake, a switch 
is provided on ү саа ру, 

line to the magnets. , 
5 off, han recourse must be had to the manual opera 
tion of the track brake. 
shown that at high speeds (on many occasions 
hour) the trolley has never once left the wire, a 
ably assumed that the 
by driver, or driver and conductor, 
before 80 
ошон E 

] ringle, : 
E о put three cars fitted with 


1 i the 
which, on being closed, connects 
In the event of failure of line current, 


V i that experiments have 
We were informed 2 <P орна 
nd it may be гар 
lication of the brakes, either 
partes would have been made long 
miles per hour was reached. The brake ar 7 С 
has been inspected on behalf of the Board oi 1 85 
and, ав a result of the trials, permission 
| this brake into ser- 
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vice. The first of these cars (No. 270) was on trial on Mon- 
day last and the programme of tests was arranged to demon- 
strate the features outlined above and also the main facts in con- 
nection with other inus of magnetic brakes; for example, the 
large braking force obtained by coupling the magnete to auxiliary 
shoes, whether on the wheel or rail, as compared with ihe use of 
magnets alone, and also the tendency to cause skidding by coupling 
the track magnets to the wheel shoes. 

The behaviour of the new brake is, we understand, not greatly 
affected by a greasy rail, the leading block scraping the rail clean 
for the magnet and the rear block. The large wearing surface of the 
brake shoes, over 8 ft. per side of car, may be noted, as this reduces 
the heating of the blocks and the frequency of adjustment and 
renewal owing to wear. A feature common to all magnetic brakes, 
about which it may be interesting to remark, is their action when on 
the short pieces of manganese steel met with on points and crossings. 
When on manganese steel the magnets are inoperative, but a certain 
braking effort remains since the motors still act as а common 
rheostatic brake, as they would do if the car was off the track. It has 
been suggested that the car when on manganese steel blocks is 
unbraked. This is incorrect. 

The life of the track is generally limited by the life of the rail 
joints, which is, as a rule, much less than that of the rail between 
the joints, therefore it seems sensible to brake on the rail (apart 
from the other advantages obtained therefrom) and obtain useful 
work from the whole of the track, instead of, as at present, grind- 
ing wheels away and having to relay rails not worn out. The use of 
track brakes would also tend to reduce corrugation. 

It may be remarked here that the brake automatically limits the 
current in the motors in the following way. The weight on the auxi- 
liary blocks is taken off the wheels. The greatest amount of weight 
which can be so taken is the weight of the car body above the axle 
boxes—that is, the weight of the motors, wheels, &c. About 43 tons is 
always left on the wheels, but this is insufficient to drive the wheels to 
genres the high currents obtained on other forms of magnetic 

rakes. The answer to the argument which may be advanced that 
this tends to derailment is that the same principle is common to 
all track brakes, but with this brake, speed sufficient to derail а car 
by centrifugal force in rounding a curve could never obtain, as any 
one of the three systems of operating would check the car before 
such а speed was reached. 


The tests made at Rodley Hill are epitomised below in a 
convenient form for reference. We were given ample oppor- 
tunity of verifying the readings of the various instruments 
and the arrangements made appeared to be complete in every 
way. The speed of the car appeared, from observation in tho 
roadway, to be terrific and the motorman, Mr. J. Burbridge, 
chief engineer of the tramways, must be complimented upon his 
nerve and confidence in handling the brakes. At no time was 
anything approaching skidding of the wheels noticeable, and 
only when the brake was applied suddenly at high speeds 
could momentary stopping of the wheels be detected. This 
sudden braking of the car was carried out once, and despite 
the fact that the wheels stopped for a fraction of a second (as 
18 pointed out in table of tests), the momentum of the car was 
continuously checked. Another interesting test, not enumo 
rated below, was made to note the effect of the braking 
with the motors connected to the magnets and the main 
circuit-breaker open. The car was then allowed to * step " 
itself down by a series of runs and stops, which showed how 
the brake would hold the car and then allow it to go for- 
ward until the brakes were again applied. The time during 
which the car was held was timed at three seconds. The 
demonstration of the skidding of the wheels was most interest- 
шр, as from the point of observation inside the car the effect 
was noticeable under the best possible conditions. 


Car No. 87.—Fitted with Westinghouse latest form of magnets, 
but without wheel attachment to same. Car No. 282.—Fitted with 


electromechanical track brake with auxiliary track blocks. 'The 
magnets on this car are identical with those on Car No. 87. All 
tests made on grade 1 in 8&4 to 1 in 9:6 unless otherwise specified. 
No sand used on any of the stops. Rail coated with black deposit. 


Test 1.—Car No. 87 with wheel gear disconnected and magnets 
separately excited to demonstrate the amount of braking duc to 
the magnets. 

y Result. Magnets excited with 42:5 amperes each, car accelerated. 

itial speed before application of magnets 5-6 miles per hour. Саг 
was stopped by wheel brake in addition to magnets on a less gradient 
immediately above Leeds and Bradford-road. 


Test 2.—Car No. 87. Magnets operated by motors. 


Result.—Coasting the above di і 
gradient at 3 to 4 miles hour th 
current generated per motor was 28 amperes at 166 Volet dies 


Not on Programme.—Car No. 87. 
(known as rheostatic brake). 
Result. — Speed 5 to 4 miles per hour. 
volts per motor. 


Test 3. —Car No. 87 was here sent to depot to have wheel-brake 
attachment refitted. 
Test 4.—Car No. 270. Manual operation of track brake. 
Result.—Coasted down at speeds up to 10:3 miles per hour and 
stopped when desired. 


Test 5.—Brake energised from trolley by special switch on canopy. 
Result.— 


Coasting with motors only 


40 amperes per motor. 204 


Speed m.p.h Amps. per magnet. Distance to stop. 
III 89 Veniam 104 ft. 
15:0 sss os 39 ЖОГО 229 ft. 


It is interesting to note, in connection with condition of rail, that 
last week, when the brake was under the ingpection of Mr. Baker, of 
Birmingham, and Mr. Simpson, of Preston, the results were as below : 

9. 37 137 ft. 
18 0 374 


n si 1 
In this case the rail was wet and rather greasy, which enabled better 
stops to be made than when the rail has а coating of nearly dry, black 
deposit. 
Test 6.— High- speed stops by brake energised by motors. 
Result. — 
Speed in m.p.h. Amps. per motor. Volts per motor. Distance 
on application Max. observed. Max. observed. to stop. 
0 


brake. Kick only. Kick only. Feet. 
1983 nex „„ ТОО се e». 109 
BB 90 66 64 
21°6 E 102_............ 803 . 115 
254 _............ 110 аве 663 —eè 198 
car had 18 passengers on board; 12 now 


250 _....... ге OO: она 8299 152 
o E 94 ........ 895 ............ 246 
26:5 84 ............ 918 251 


It was noticed more во оп the last two stops that the tachometer 
belt was slipping as in spite of running over the brow of the hill on 
full power for 150 yds. the readings were noted as above. It was 

enerally agreed that a more correct estimate of speed would have 

n 30 miles per hour. 


Test 7.— Car No. 270. Coast down hill with brake energised by 
motors and note current required. 
Result. — 


Speed in m.p.h. 


10 (estimated) 


939) ͤ dd 


Amps. per motor. Max. volts per motor. 
6 (fairly steady  ...... 1 
5 to 6 generally. 
Maximum 8. 
Test 8.— Cal No. 270. Make hi каре stops with rheostatic 
brake—that is, motors only (brake disconnected). 

Result, —On 1 in 102 to 13 grade, lower part of hill 

Speed, 224 miles per hour. In spite of careful operation of controller 
wheels skidded almost continuously for approximately 150 yds. until 
bottom of hill was reached. 

Speed, 19 miles per hour.—Same result as recorded above. 

Test 9.—Car No. 270. Coast down on motors, Note high current. 

Result.—This was not done, but the result of same test on car No. 87. 
made after coasting with magnets (No. 2 above) will be accurate, as 
the equipment on Both cars are exactly alike and both cars are same 
weight. 

Test 10.—Car No. 270. Endeavour to make stops by reversing 
motors. 

Result.—As time was getting short this was, by common consent, not 
carried out. It may be said, however, that on previous trials a sto 
cannot be made by reversing. Test carried out at suggestion of Boa 
of Trade with car loaded with 3 tons of iron, afforded an indication of 
the retarding force required on a grade of this kind (1 in 8:4). If car 
was allowed to gain an initial speed of about 5 miles per hour, and first 
notch of controller (power side) applied (motors reversed) car continued 
to run forward. On application of the second notch, car gradually 
came to a stop and remained stationary. On application of the third 
notch, car commenced to move slowly back. Any attempt to make a 
„stop“ resulted in wheels slipping and revolving in reverse direction, 
with reduction of retarding power, and hence, worse result. 

On the lower part of the hill when coasting with brake (manually 
applied) at about 6 miles per hour, the electromagnetic brake was 
applied in addition. Result, а very sudden stop. A similar result 
would be obtained if all three brakes were applied simultaneously. 

The inventor of the brake is Mr. A. W. Maley, an assistant 
engineer in the tramways department of the Leeds Corporation, 
and hehas our congratulationsupon the successof his device, after 
the most severe tests. There are so many brake inventors in 
these days that the additions to devices of this kind are, 
to say the least of it, generally unwelcome. In the Maley 
brake tramway managers in hilly districts have a safety appa- 
ratus in which, from both an electrical and a mechanical 

‹ standpoint, we think they may place absolute confidence. 
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THE DEVELOPMENT OF TURBO-GENERATORS.* 
BY DR. R. POHL. 


Summary.—The author first discusses the difficulties which are met 
with in direct-current turbo-gererator design, and then deals with 
homopolar machines, showin that they are impracticable owing to the 
excessive amount of material required. He finally describes a modified 
winding for direct-current machines which offers great advantages as 
regards increased output. 

The difficulties encountered in designing dynamos for direct 
coupling to steam turbines have been successfully overcome in the 
ease of alternators, but there is considerable room for improvement 
in the construction of direct-ourrent machines. This Paper deals 
with direct-current generators only, mainly from the point of view 
of their electromagnetic design, in which, as is well known, the 
greatest obstacles to further improvement are encountered. The 
object is to show why certain outputs and speeds cannot at the 
present time be safely exceeded, to define these output limits and, 
in conclusion, to discuss briefly the directions in which further im- 
provements may be expected. The points to be first considered are, 
(1) given a certain diameter of the armature, what will be the 
maximum permissible speed at which it may be run without undue 
stress being set up? and (2) what is the maximum possible output 
thereby obtainable, assuming the armature to be made axially as 
long as possible ? 

In slow-speed machines the output, as is well known, is limited 
either by the sparking or by the heating. For the purpose of our 
present investigation we shall leave the question of temperature 
rise altogether out of consideration, since a number of systems for 
artificial ventilation, which allow of the regulation of the quantity 
of air forced through, are in use, so that the heating limit can, for 
our purposes, be considered as lying above the output limit as fixed 
by other considerations. 

The mechanical or speed limit of an armature is defined by the 
circumferential velocity, for which the tensile stresses reach their 
permissible limit. In working through modern turbo-generator 
designs it will be found that it is invariably the stress in the end shells 
protecting the connections which first approaches the limiting values. 
ЇЇ же calculate the stress K occurring in an ordinary unloaded ring, 
of radius r em., thick ness ё em., and specific weight y, rotating with 
velocity v m./sec., we obtain K —:*?-[08:1 kg. per square centimetre, 


therefore the highest permissible velocity = ~10 Крга, m. /sec. 
Allowing a permissible stress for ordinary bronze Satine of 260 kg. 
per square centimetre (tenacity about 1,500), we obtain as Maximum 
ey foran unloaded ring 55 m./sec. Considering the additional 
oad due to the end connections, the maximum speed will only be 
about 50 m./sec, In order to allow of higher circumferential 
Velocities special phosphor-bronze and manganese-bronze castings 
ri generally employed for the end shells. As the permissible 
ks евз чє these materials is about 600 kg. per square centimetre or 
wil b gher (tenacity about 3,500 to 4,500), the maximum velocity 
е found to be 75 to 85 m./seo. under the conditions of load 
provalling in such machines. If, for the purpose of our considera- 
vi bd assume 75 m./sec. to be the maximum circumferential 
фа у, we arrive immediately at the highest possible speed in 
b utions per minute for any armature of given diameter. 
1 Limit. —While in ordinary e direot current 
шегу the only electrical limit is that of sparking, in high-speed 
дра 8 s have not only to deal with this factor, but also with & 
requi 3 ch we may term the “ flash-over limit,“ and which 
a 1180 as much attention as the commutation. In fact, not 
ie pro 5 in spite of their good oommutating qualities, 
fee ai to be failures on account of their tendency to arc round 
to the "no commutator. If one were to inquire from the designers as 
а of this trouble, they would, in most cases, attribute it 
dea p insulation of the shrinkings and of the brush gear. 
the oar pis n have been the cause; the author, however, believes 
Menta portant faetor to be the excessive P.D. between two 
ш. iu шт bars. This value we shall have to decide 
бор ке 80, however, it must be remembered that the cir- 
and that no velocity is already fixed as not more than 75 m./sec., 
of lines Hs limiting the voltage per segment, the highest num- 
centimetre orce which can be allowed to pass through the gap per 
other оше circumference is at the same time settled. 
taneously limit. y limiting ёзек. max. the product By max. X lu is simul- 
S mited, which practically means also the length of the 


E К 
over limit in. ыг shown that for slow-speed machines the flash- 
of türbo-gener ut 60 volts per segment. Аз а safe limit in the case 
into account jn r8 40 volta may be taken, the smaller figure taking 
nt the effect of load fluctuations, dust, ёе. In testing 


examining a large number of different machines the author 


bet 535353 
Engineers, oaks Paper read before the Institution of Electrical 


found this figure only once or twice slightl А 
бек. тах. = 40 volts and v =75 m./sec., gnuy exceeded. Taking 


| 40x 108 
2x75 * 100 


Assuming 25 per cent. field distortion, В, mean x la = 215,000, which 
for Bo mean = 5,000 corresponds to 1, — 48 om. 2 ав greatest permissible 
length of the armature, independent of its diameter. Taking the 
ratio of pole-are to pole-pitch as =а=0:65,{ we find the total 
number of lines » N.(p=number of poles, N = flux per pole) 
da x a В, mean. da =0°44 d, 106. It will thus be seen that the flash- 
over limit restricts the number of lines allowed to enter or leave an 
armature of given diameter. 


Commutation Limit.—The last point is the question as to how 
many ampere-turns can be accommodated on the circumference of 
the armature, or, in other words, what is the highest permissible 
specific load AS (ampere conductors per centimetre armature cir- 


В, max. X La = 267, 000. 


cumferenoe). The limiting factor in this case is the sparking. The 


quality of the commutation, of course, depends not only on the 
AS value, but also on the effectiveness of the commutating poles, 


20 40 60 80 100 12) 140 160 180 200 220 
da in стг. 


Fia. 1. 


and on the mechanical conditions of the armature, the commutator 
and the brushes. For 550 volt machines AS may be considerably 
higher than for 240 or even 120 volt machines. Fig. 1 gives the 
limiting values, applicable to well-designed 550 volt machines work- 
ing with the above-stated values v and la. 

То now get the output we have 


E=pN x <x 5 x 10 and C=ASXdar x 5, 


*. output (in kw.) N X AS x dar x 1071! x n/60. 


The following table, based on the above calculation, shows the 
maximum outputs and speeds which at the present time are obtain- 
able in the very best designs :— 


Table I. 


— — — 
d, in em. N for v 75m. /. pN x 10-6. AS. 


30 4,780 15:1 150 
40 3,590 17:6 185 
50 2,870 22:0 210 
60 2,390 26:3 230 
80 1,800 35:1 255 
100 1,455 44-0 270 
120 1,195 52:9 280 
140 1,020 61:5 290 
160 895 70:2 300 
200 720 88:0 $15 


In Fig.2 the output figures are plotted ава function of the speed, 
and at the same time the respective curve of the Parsons turbine, 
as usually constructed, is indicated by a dotted line. This shows 
that up to about 500 kw. the dynamo can be built to the require- 
ments, whilst for outputs above 500 kw., the proper domain of the 
steam turbine, it is not possible to construct direct-current genera- 
tors running at so high а speed as the equivalent turbine demands. 
This may be overcome either by artificially reducing the speed of 
the steam turbine, which, however, means increased cost and steam 
consumption, or the two dynamos may be arranged in tandem, 
coupled to one turbine, the capacity of each being one-half of ts 
turbine output. The latter method brings the dynamo well wit in 
the above-calculated limits, and also has certain practical advantages; 
but it adds considerably to the cost of the set, involves further ex- 
penses in foundations, bearings, &c., and increases the vi space 
required. As both these methods can only be considere 455 а 

огагу шеавигев, апа віпсе increasing the output and D 0 E 
direct-current machines is obviously of great importance, $ 133 or 
then considers what further improvements can be accomplished. 

8 -inding: із assumed throughout the Paper to be an 

"o dine. for iel the P. D. between о ok А 
- bars is equal to the E. M. F. induced in two conduc 0 

or reasons of leakage and core density а 1$ usually much smaller 


than 1n ordinary machines. 


-—— 


244 


Homopolar Machines.—This type of direct-current dynamo, 
although the oldest electromagnetic generator, had been almost 
forgotten, until in 1904 the publication of the test results of a 
800kw. homopolar turbo-dynamo, built by the General Electric 
Co., U.S.A., directed the universal interest again to the same. 
Since that time, however, so far as the author is aware, no further 
experimental results of homopolar machines have been published, 
although the patent records indicate considerable activity in that 
direction. 

The main objection cited against the homopolar principle is the 
difficulty of obtaining sufficiently high voltages. The author con- 
siders, however, that this is not the most important one, but that 
the excessive weight of active material is, from a commercial point 
of view, practically prohibitive. The belief has often been expressed 
that the development of high-speed prime movers would greatly 
facilitate the introduction of homopolar machines, as turbo speeds 
would remove the main objection stated above. It is, however, 
easy to show that exactly the opposite is the case, provided that in all 
cases the same circumferential velocity of the armature is allowed. 
Taking the arrangement shown in Fig. 3, which is the most suitable 
one for producing high voltages, and assuming the whole cross- 
section of the armature to be magnetically effective, the maximum 


possible number of useful lines will be Nmax. = 2da? Be max., where 
Ba max. is about 20,000. The highest possible voltage obtainable per 
conductor is Cmax. = Nmax. X 107? x n / 60. 


а, mn 6,000 v. 
h =, 975 m. d da = 2A 
Now we have v 100 7 010 sec., and da = 
Therefore we get Emax. = 197 /n. 


Thus, taking v as constant, if a number of conductors are con- 
nected in series for the purpose of obtaining a certain pressure, the 


0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 
Output in Kw. 


Fic. 2. 


number of insulated conductors and slip-rings required increases 
directly with the speed (r.p.m.) of the prime o Increase in 
pressure per conductor is only obtainable by allowing higher circum- 
ferential velocities. 

Considering now utilisation of material, takin Ba. 20, 000, B 
gap = 10,000, B pole В yoke- 15,000 (without lea age), a 20 cm. 
and b= Ida, the weight of steel will be found to be 


W=7'8 (5'8d,3+74d,,7) 10-6 tons. 


From this Table II. is drawn up. It appears that forv=100m. se o., 
for instance, a 1,000 kw. generator could be built for 600 volts, 
obtained by means of twice six slip-rings connected in series. The 
speed of 1,900 revs, рег min. would be quite convenient. The weight 
of steel, however, is not less than 51 tons as compared with approxi- 
mately 5 tons magnetic material for a commutating machine of 
similar output. This comparison will suffice to show that, at pre- 
sent, it is out of the question to commercially obtain satisfactory 
results with homopolar machines. 


Table II. 


v= 200 m. /sec. 


da Е 

іа | Revs. | | | v | 

em. per min. Volte. Аре. Kw. Ко Volts. Amps. Kw. тати 
20 | 9,550 20 2,000 40 19,100 | 40 2.000 . 
40 | 4,775 | 40 4000 160, 9,550 | 80 4,000 320 F 
60 | 3,180 | 60 6,000 360! 6,360 |120 6,000 720 11.6 
80 | 2,390 80 8,000, 640 4,780 160 | 8,000 1,280 26:8 
100 | 1,910 |100 10,000 1,000 3,820 200 10,000 2,000 510 
150 | 1,270 150 15,000 2,250 2,540 '300 15000 4500 1660 
200, 955 200 20,000 4,000 1,910 400 20,000 8,000 384-0 
300 635 | 300 30,000 9,000, 1,270 600 60,000 18,000 1,280-0 


Ф 2 . 2 
В This assumption is somewhat unfavourable in the case of larger 
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Considering the table for 200 m./sec., the generators contained 
therein would perhaps be suitable for direct coupling to De Laval 
turbines. It would, however, hardly be possible to have insulated 
conductors and slip-rings rotating at so high a circumferential velo. 
city. But for а simple homogeneous cylinder, as Table II. shows, 
the pressure obtained would be too small for ordinary purposes, 
unless one goes at the same time to extremely large outputs. Even 
then the weight will be prohibitive. If it were possible to employ 
as high a velocity as 400 m./sec., which, as De Laval turbines prove, 
is quite feasible from a mechanical point of view, one would arrive 
at generators the speed of which is far higher than that of any 
known prime mover. 

The poor utilisation of the material in homopolar machines is 
mainly due to the low AS values, which are approximately only 
one-tenth of those employed in large commutating machines. We 
necessarily arrive, therefore, at approximately 10 times the weight 
of magnetic material Seeing that the AS value is limited by the 
brush apparatus, the problem of building a commercially successful 
homopolar machine appears to be identical with the problem of con- 
structing a reliable apparatus for taking current out of a cylinder 
rotating at very high velocity with a current density correspond. 
ing to about 200 to 300 amperes per centimetre circumference. 


Means for the Improvement and Increase of Output of Commutat. 
ing Machines. Buch means must have for their object the further 
extension of the above discussed two limite—namely, the sparking 
and the flash-over limit. This can be accomplished, first, by work- 
ing with a higher circumferential velocity of the armature. Now, 
75 m./sec. cannot very well be exceeded with ordinary manganese- 
bronze or phosphor-bronze castings for the end shields. By employ- 
ing, however, certain steel alloys of very low magnetic conduetivity 
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Кто. 4. 


and high tensile strength, further progress in this direction appears 


to be possible. The difficulties connected with balancing, which 
rapidly increase with increase of circumferential velocity, must, 
however, not be disregarded, and it is, therefore, infinitely prefer- 
able to aim at such further improvements which do not entail any 
further increase in the velocity. 

A further possibility seems to lie in adjusting the commutating 
field so as to extend the AS line without exceeding the sparking 
limit. Now, the reactance voltage increases in proportion to the 
armature current, therefore the characteristic of the commutating 
field should be a straight line; but, unfortunately, it is not, the 
curve being convex. The author has found that the following 
method allows an adjustment of the form of the characteristic. A 
shunt parallel to the commutating poles is employed, the resistance 
of which increases rapidly with increasing load. Iron resistances 
of the kind used for Nernst lamps are particularly suitable, although 
thin copper wires may also be employed, for hich without enclosure 
in an air-tight bulb high temperatures may be permitted. As will 
easily be seen, the ampere-turns of the commutating poles as а 
function of the load will now rise according to a concave curve, 
thus compensating for the curvature of the characteristic. Experi- 
ments have shown that almost exact straight-line relationship 
between the intensity of the commutating field and the load is thus 
obtainable within very wide limits. 

Coming finally to the flash-over limit, the possibility might be 
suggested of improving the commutator construction with the view 
of preventing flashing over. This would permit of a higher voltage 
per segment, and would enable us to work with a larger magnetic 
flux, and thus to increase the output. It must not be forgotten, 
however, that even if this were possible, an increase of the output 
by means of larger flux is, in principle, connected with a lengthening 
of the armature, and means, therefore, at the same time, an increase 
of the reactance voltage and of the commutation difficulties. Thus, 
what might be gained in flux would at least partly be lost in AS. 
There is no likelihood of decided improvements in the dizection of 
increased flux unless means are found which would enable the arma- 
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ture to be lengthened without exceeding the flash-over limit and 
simultaneously without increasing the reactance voltage. This can 
only be accomplished, it seems, by a suitable armature winding, and 
the author believes that it is in this direction that important develop- 
ments must be looked for. . 

A brief description of a new winding which has the above aim for 
its object may be permitted, although no experimental results can 
ss yet be communicated. It has been repeatedly proposed to adopt 
additional segments connected to suitable points of the armature 
oils, and to increase thereby the number of bars without increasing 
at the same time the AS value. The intention is to commutate 
each coil step by step, and to obtain a reduction of both the reac- 
tance voltage and of the voltage per segment. Fig. 4 shows diagram. 
matically such а winding, in which in this manner the number of 
commutator bars is doubled. There is no doubt that the voltage 
per segment is actually halved. As regards the commutation, how- 
ever, it will be found on closer examination that the reactance 
voltage is by no means necessarily reduced, because the self-induc- 
tion of the connecting wires always adds itself to that of the con- 
ductors undergoing commutation. In practice the connectors will 
be necessarily arranged in holes in the armature iron. They are 
surrounded entirely by magnetic material, and the self-induction of 
a connecting wire will most likely be far higher than that of a con- 
ductor. Now there is a simple way for the neutralisation of their 
tell. induotion. If they are arranged in groups in such a way as to 
have connectors of opposite polarity always in close proximity to 
esch other, во that the number of ampere conductors in every one 
of these groups is always zero, practically no lines of force will then 
be interlinked with any such group. Their self-induction is thus 
eliminated. This will be more clearly understood by considering а 
bipolar machine in which all the connectors are arranged in one 
group—for instance, in a hollow shaft, as in Fig. 5. To prevent 
irregularities ав completely as possible, the connectors are joined to 
the equalising rings at the back of the armature, and, furthermore, 
they are arranged in copper tubes through the armature core, which 
Would exercise a very strong damping effect on any remaining mag- 
netic oscillations. The connectors are made of considerable size, so 
м to keep the ohmic resistance as low as that of the ordinary com- 


ind . Satisfactory running machines of twice the present 
хет 080, and of twice the output at present obtainable, 
ike 1 within the possibilities of this winding, and the author 
ia т considerable developments in direct-ourrent turbo-gene- 
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THE MAGNETIC TESTING OF IRON.* 


BY W. H. F, MURDOCH, B.SC. 

Summary.—The j 
„ author describes a simple permeameter for worksho 
in ы pes has the advantage that the material tested шу 
and it will be ети The accuracy aimed аб ів about 5 рег cent., 

n that the necessary readings can be easily taken. 

Th — 

ND PIN refers do some interesting remarks made by Prof. 
Magnetism,” S AR on Contributions to the Theory of Induced 
Induction in Ir to remarks in Prof. Ewing’s book оп “Марпеќіс 

amlich and Жак ү Other Metals.” Some experiments by E. 

у К. Wilson are also referred to, from which the 


auth 
„nor concludes that the ballistic method of testing, when applied 


Volt materi : 
Practice th Nd to large specimens, must be used with caution. 


st-known : 
son, or & P. permeameters are those of the Hopkin- 
ретше mu son type, Drysdale permeameter, and the Picou 
da wing башын die more elaborate instruments 
G. Bai ! n irect- i 1 
Baily, and the Grassot- 1 тещ instrument of Prof. 


i ‚ 10 › 
à ве af ө hon ad if used as a traction instrument, 
this description ig the ар type. Му objection to permeameters of 
| a certain гб t) The specimen has to be turned or ma- 
testing the whole шы ; (2) this size is small; (3) in the act of 
subjected to Siro Circuit is broken; (4) the material itself 
ining a spe 55 esses or shocks. In the first place, cutting 
зек imen should be reduced to a minimum, as un- 
Abstrac 55 
natitution ams Paper read before the Leeds Local Section of the 
ectrical Engineers, November 25th. 


I 


doubtedly its magnetic properties are affected thereby, and all stresses 
on the specimen itself should be avoided as much as possible. The 
engineer also wishes & test of the material as nearly as possible 
under conditions realised in practice, and this is not possible with 
small specimens. 

Dr. Drysdale's permeameter of the plug type is a most ingenious 
instrument, but it involves the use of a galvanometer of the ballistic 
type, and besides the size of the specimen tested, is extremely small. 
Since this has been cut out of & solid block, the stresses in it can 
hardly be allowed for, as the sharpness of the tool will affect these 
to some extent. 

Referring to the Picou permeameter, a description of which, with 
results of tests, was published by Mr. A. Campbell,* a ballistic 
method of testing is used. Although the results obtained appear 
very satisfactory, this permeameter does not seem to me to offer any 
distinot advantages over Prof. Ewing's double-yoke method. In 
both of these cases the specimens may be large bars, and in the case 
of the Picou permeameter there appears to be the additional trouble 


Fic. 1.— WORKSHOP ТҮРЕ OF INSTRUMENT. 
A=Bar to be tested. B-Yoke. 


due to the fact that the “ time lag” in magnetisation differs in different 
parts of the magnetic circuits, which affects the balance to an un- 
known extent. It also involves three distinct operations for each 
single reading. 

It occurred to me some years ago that a permeameter of a work- 
shop type might be constructed, if instead of pulling the ends of the 
specimen apart, as in the 8. P. Thompson or Hopkinson type, the 
the specimens were made to slide for a very short distance on the 
yoke. The present Paper is based on the results of some experi- 
ments made for the purpose of finding if this was practicable. 

If two Шаршенге! plane surfaces each of area A square centi- 
metres are in contact, and } lines per square centimetre pass 
between them, then the attraction between them is «Н?А/8т dynes. 
Since for air џ=1, and if the lines of induction in the iron pass from 
one face to the other without spreading, then B— Н, and the force 
is D'A[87 dynes. The action of Dr. S. P. Thompson’s traction per- 
meameter and of Dr. Hopkinson’s permeameter used as а traction 


Plan 


Fic. 2.—DovBLE- Lokk ТҮРЕ or INSTRUMENT. 
A-Bars to be tested. B-Yokes. W = Wood-base. 


instrument, depend on this or a similar formula. This law of trac- 
tion has been confirmed by Bosanquet and Dr. Taylor Jones for a 
very wide range of inductions. | 
Referring to Fig. 1, the author shows that Bsk f., where 
к= VSA, and W=weight of moving portion of specimen, 
= friction pull when the specimen is demagnetised, f= total fric- 
tion pull required to keep the specimen 1n. motion when mag- 
netised, гу coeflicient of friction for the sliding surfaces. The 
author also shows that any error in determining (f— f.) only affects 
the results to half that extent. | ну | 
Considerable difficulty is experienced in determining the starting 
friction coefficients. A table is given showing в variation of the 
friction coefficient between 0:144 and 0315 at different loads; ner 
however, an initial pressure is applied by hand to the bar шас 
more consistent results аге obtained. These are given 1п another 
table, and show a variation only from 0:148 to 0 163 with an average 
value of 0:155. With care the pull can be | measured to within an 


„ОФ киеме” 
* The Electrician, Vol. LVIIL, p. 123, 1906. 
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ounce, so that the maximum possible errors are small, and as the 
errors in / and f — f, are of opposite characters, they may neutralise 
to some extent. Other values for y in the case of cast iron on cast 
iron are 0°148 (Hele-Shaw), and 0°150 (Perry). 

It is interesting to note that the coefficient of friction might be 
determined electrically. In this case B, the magnetic induction for 
a given pull, f—f,, is measured by means of a ballistic galvano- 
meter. The equation can be written f=k’ B*+/,, where / is а 
constant, so that if values of f are plotted vertically and B? hori- 
zontally, а straight line is obtained. The intercept obtained for 
В? = 0 gives f, the friction pull, and hence, the weight of the sliding 
masas being known, the coefficient of friction can be determined. 
Since & involves y, this coefficient could, perhaps, more accurately 
be determined by measuring the slope of the line. The above 
equation neglects acceleration, which, however, is not of much 
importance. 


7,000 
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Fic. 3.—Resvuts оғ Tysts. DouBLE-VORE ТҮРЕ or INSTRUMENT. 


The rough instrument shown in Fig. 2 was made purely for ex- 
E purposes. It consists of two bars and two yokes. The 
ars are of cast iron, and the yokes of soft wrought iron, the sur- 
faces in contact being carefully trued. One of these bars remained 
fixed, the other being movable, a string being put round it and 
passing over the pulley, the string carrying the necessary scale pan 
and dead weights. The method of working was as follows; the 
no-load friction pull having been determined and the constant for 
the formula calculated, current was then passed through the coils 
on the bars to be tested, and was kept constant by means of a suit. 
able resistance, and the pull f was measured. Then В can be cal- 
culated. A series of readings are then taken. The object of the 
two bars in the instrument in Fig. 2 is twofold. In the first place 
it lengthens the specimen under test, thereby reducing the effect of 
the gaps, which are equivalent to a length of iron of дЇ(и-1), 
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Fic. 4.—Resvunts or Tes. 


WonksHorP ТҮРЕ or INSTRUMENT. 


where ôl is the width ot the gap, н the permeability. Again, to 
allow for magnetic resistance OL tha тае І used С оа 
methodof testing. The bars were first tested for a length of 16 cm. and 
then for 8 cm. By taking two curves the true H is found by shifting 
the values along horizontally adistance Н”—Н'. A tableof results 
18 given in the Paper, these are also shown by the curves in Fig. 8. 
The ballistic curve A was obtained by plotting the results of the test 
for long and for short lengths, and treating these in the same way as 
for the traction method. It will be noticed the curve A lies partly 
above the corrected curve H for the traction method. This is because 
the ballistic search coil was placed at the centre of one of the test 
bars. The coefficient of leakage between centre of test bar and the 
opposite side of the gaps was tested for both long and short lengths 
and with varying ampere-turns, and was found to have a prac- 
tically constant value of about 1:8. The ballistic curve A was now 
eas to curve D, representing the induction at the gaps, by 
a | tiplying its ordinates by 0°75. This curve lies about 1,000 lines 

ow the corrected traction curve H. The reason for this is that 


the leakage flux adds about 2 1Ь. to the traction pull. It will be 
seen that the corrected ballistic curve B is of exactly similar form to 
the corrected traction curve H. 

The double-yoke instrument is chiefly of theoretical interest, and 
suitable only for laboratory work. The chief trouble with it appears 
to arise from imperfect demagnetisation of the bars and yokes between 
the experiments at long and short distanses respectively. It is also 
more difficult to get correct alignment of the four surfaces in contaot 
than would be the case if there were only two, as in Fig. 1. 

An instrument of the single-yoke type was constructed, and 
several sets of experiments were made with it. The results are given 
in tables in the Paper, from which Fig. 4 has been obtained. The 
instrument was also tested ballistically, and the results of thie are 
given in the Paper. The agreement with the traction method 
seoms very fair. 

А sample of wrought-iron was also tested, and the values appeared 
to agree very well with other tests of wrought iron when the correc- 
tion for gap and yoke resistance was made. 

It would appear that an instrument of this type affords a ready 
means of testing iron, especially the grades with lower permeability. 
The material under test may be left almost untouched by а tool, and 
may be in very large pieces. The magnetic circuit remains abso- 
lutely unbroken throughout the tests, and the molecular magnets 
are not subjected to abrupt shocks, but may be carried gradually 
through a complete cycle. The test is of the simplest description, 
requiring only the reading of an ammeter, and adjusting of a dead 
weight, or spring balance. The accuracy aimed at in all the fore- 
going experiments was about 5 per cent., this being sufficient for 
practical purposes. I have endeavoured throughout to show that 
the results obtained are consistent, and for purposes of comparison 
that is all that is necessary. At the end of the Paper the par- 
ticulars for calculating the constants are given. 


PHOTO-TRANSMISSION. 


In our issue of November 8th we described Prof. Korn’s appa- 
ratus for the electrical transmission of photographs. He is not, 
however, the only inventor working at this subject, and we give 
below an abstract of an article in last week's issue of the British 
Journal of Photography describing M. Edouard Belin's method 
which has been exhibited at the Société Francaise de la Photo- 
graphie, Paris. 

М. Belin's system, which he has termed “ telestereography," is 
entirely different from that of Prof. Korn, and has the advantages 
that the image received is of precisely the same dimensions as that 
transmitted, and that either a positive or negative image can be 
formed at the receiver. The essential point lies in the use of a 
carbon print as the original transmitted, such a print being, of course, 
a relief in which the contours are proportional to the intensities of 
the image. This print is wound on the cylinder of the transmitter. 
In perfect synchronism with this revolves the cylinder of the 
receiver, the synchronism being effected by the use of an alter- 
nating current in the same manner as adopted by Prof. Korn. As 
the cylinder of the transmitter revolves a small point or style in 
contact with it moves along the axis which is geared on to the 
cylinder or drum. The conditions chosen are such that the print 
advances lineally 1 mm. for six turns of the cylinder, which causes 
detail down to ; mm, to be faithfully reproduced. The movements 
of the point or style are transmitted by an arm to а small sliding 


contact or roulette, working on a minute rheostat. This rheostat 
consists of 20 very small plates of copper separated by layers of 
mica and each branching off to a resistance coil.* There are thus 
20 variations of the intensity of the current possible. At the com- 
mencement, before the alteration introduced by the cylinder, there 
is simply a large resistance of 4,000 ohms; the movement of the 
transmitting cylinder and the style then call into play the variations, 
always according to the contours of the carbon image, and hence, in 
proportion to the values of light and shade. It will be seen that 
such difficulties as Korn's method has to meet, in the “ chemical 
sluggishness of selenium,” are entirely avoided in that of M. Belin, 
which depends on purely physical action. Nor is it а small advan- 
tage that the carbon print is of great permanence and durability. 
The variations in the current of the circuit. proportional as they 
are to the intensitios of the image, are registered by an oscillograph. 
7:7. md ß MUS da ege A es 


* M. Belin explained that he lad chosen a грос 1-20 as repre- 
senting the possible range of contrast in photomechanical processes. 
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ic lens, L, throws an image of the reflected ray from 
â ы с to в small hole, f; this hole being z mm. in diameter; 
f, and f, are conjugate foci of the lens. Behind this minute hole 
revolves the synchronised receiving cylinder R, on which is a photo- 
ensitive surface. The hole is во near the film as practically to be 
in contact with it, so that any diffusion of light is avoided. In other 
words, an image of the hole is continuously printed on the film, and 
this means that detail is preserved to д mm. Under these conditions, 
there would still be no variation of the light intensity. The way 
this is effected—that is, the method by which the deviations of the 
vanometer are converted into light intensities—is ingenious. 
ind the lens (see diagram) is a scale of tones—t.e., of densities 
(in the sense of Hurter and Driffield), increasing from bare glass to 
a certain value; in fact, an optical wedge. Various ways of pro- 
ducing this optical wedge may be employed: at present M. Belin 
uses a photographic plate вресі:Пу exposed. The scale of densities 
increases in proportion to the mirror deflections —7.¢., to the intensi- 
ties of the current—so that the hole is illuminated by light varying 
in intensity with the intensities of the original image. The density 
scale is mounted on a revolving axis, so that, according to the direc- 
tion of increase of density, relative to the mirror deflections, 8 posi- 
tive or negative image can be obtained at will on the receiving film. 
Again, if instead of a scale of tones corresponding to those of the 
original, one of harder or softer gradation be substituted, the image 
may be obtained reduced or strengthened in intensity. 

The inventor claims that in transmission of detail his apparatus 
is superior to that of Prof. Korn. In two or three weeks, with the 
promised aid of the State telegraph lines, he hopes to give a public 
demonstration of its capabilities over long distances. At present the 
transmission of a 9 сш, by 12cm. image occupies about 80 minutes. 


THE CROMPTON-BLONDEL FLAME ARC LAMP. 


A flame arc lamp possessing some novel and interesting features 
has recently been Иси on the market by Messrs. Crompton & 
Co., who have secured a licence for the manufacture and sale of the 
fame lamps and carbons made under patents held by M. André 
Blondel. The Blondel lamps have been in use for some considerable 


Fic 1. 


menu Continent and have met with a great deal of success, 
ае rly in Paris, where they are largely used for street lighting, 
the Milan Exhibition, which was lighted throughout by them. 
аа Crompton & Co. аге now making these lamps at their 
de n Chemsford and selling them under the title of the 
wl sip. nos flame lamp. For this purpose the design of their 
have ale 5” type arc lamps has been modified and new features 
e ear introduced, notably in regard to the arrangement of 
lation of th. (the positive being below the negative) and the venti- 
give a lo M globe. The carbons used are heavily mineralised and 
of a pa 7 And curious shape flame of great intensity, emitting light 
Pleasant A he or primrose colour, which, the makers say, is most 
coloured ihi no 9 союш т а mean between the one 
Це]; most o incli the 
white light of the or dii i en the inclined carbon lamps an 
„ 1078 а sectional view of the flame arc, carbons and 
ра 1005 It will be noticed that most of the light is given out 
ight come 1 че which is of some considerable length. Other 
amount is. ied the incandescent ends of the carbons and a certain 
rapidly бо ected from the surfaces of the economiser, which 
i pirpose, Pie, 2d with a very fine white deposit well suited to 
this lamp dors 2 givesthe curve of candle-power distribution for 
e lamp or an ordinary white arc lamp and an inclined carbon 
the light giv diagram enables comparisons to be made between 
Will be вее di out by the three different lamps at any angle, and it 
lamp are n kaat at angles near to the vertical both types of flame 
greatly superior to the ordinary lamp. At 45deg. the 


inclined flame is about twice and the Crompton- Blondel about three 
times as powerful as the ordinary arc, and at angles between 55 and 
15 deg. the Crompton-Blondel is about four times as powerful as the 
ordinary are and more than twice as powerful as the inclined carbon 
lamp. This high candle-power in directions near to the horizontal 
line is of the utmost value for lighting streets, open spaces, fac- 
tories, buildings, &c., where it is advisable to have an even distri- 
bution of light. The curves shown in Fig. 3 give the illumination 
in candle-foot units from the three lamps referred to &bove, and it 
will be seen that while the inclined carbon flame lamp produces а 
high illumination а& about 10 ft. from the post it rapidly falls off 
апа becomes very little better than that of the ordinary open type. 
On the other hand, the Crompton-Blondel lamp gives an equally 
high illumination near to the post, and the falling off is very much 
less rapid аз the distance increases. Thus an illumination of 
1 candle-ft. is obtained at 20 ft. with an ordinary arc, at 30 ft. with 
ап inclined carbon flame and at about 47 ft. with а Crompton- 
Blondel. 

Referring again to Fig. 2. "These curves enable us to compute 
the mean hemispherical candle-power, which is 450 for the ordinary, 


9,600 
20° 


Ес. 2. 


0° 10° 


1,125 for the inclined and 1,850 for the Crompton-Blondel. It is 
not, however, correct to assume that the mean hemispherical candle- 
power is a true measure of the usefulness of a lamp. A good illumina- 
tion depends more on the shape of the curve than the mean value. 
A theoretically correct curve would be one in which the candle- 
power at any angle is proportional to the square of the distance 
through which the light travels before striking the point of observa- 
tion. This ideal curve is, unfortunately, beyond the reach of any 
known arc lamp, but a glance at Fig. 2 will show that the Crompton- 
Blondel approaches nearer to it than either of the other two. In 
these diagrams the figures for the Crompton Blondel lamp are taken 
from a series of tests carried out at Devonport Dockyard, where 
upwards of 200 of these lamps are іп use. The other two curves 
are taken from an article by Mr. Kenelm Edgeumbe published in 
the electrical papers of July 4, 1907. M | 

The Crompton-Blondel lamp is made in six standard sizes, three 
with a single pair of carbons and three with two pairs, and they will 
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i \ is is done without 
for periods varying from 8 to 45 hours. This is | 
7 85 ola ecd or any similar contrivance, which complicates 
the mechanism and requires continual аца Коз ж елү 
onstruction of the lamp are almost identica 
1 8 " type lamp, which is well known, and 1 hs 
iliar with its simplicity, & 
welcomed by many who are fami with 191 9 
i i t with in many of the lamps 0 
have experienced the difficulties me ir i 
Speci has been given to the ventila 
the market. Special attention | | о 
f the air currents has an impo 
the globe, as the proper direction о i 
1 tion of the flame ап e disp 
bearing on the correct forma i | a Edo ЖЛЕ е 
here is no leakage into 
the products of combustion. | ore ы. 
ini echanism, and consequently very 
Ен 5 are required than in the case of the ordi- 
: lamp. | 
nary open type аен ds re now substituting these lamps for the 
1 Fea ide in ibeit shops at Chelmsford, where the light. 
arc lamps, no incandescent lamps being used. The 
tts against 400 and 600 watts in the old type, 


older onn 
ing is entirely 
iow lamps take 250 wa 
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which effects a very large saving in the running cost of the shops, 
while the new light is acknowledged to be greatly superior to the 
old, both from the point of view of intensity and of absence of 
shadows. 

We are informed by Messrs. Crompton & Co., to whom we are 
indebted for the information contained in this article, that the 
Crompton-Blondel lamps have been used most successfully in 
several parts of the country both for the lighting of factories and 
for streets and open spaces. 


ABNORMAL PRIMARY CURRENT AND SECONDARY 
VOLTAGE ON PLACING A TRANSFORMER IN 
CIRCUIT.* 


BY Т. JENSEN. 


Summary.—The present article records the results of experimental 
observations of the values of the primary current and the secondary 
E.M.F. when the primary circuit of a transformer is closed ut different 
predetermined time-phase positions of the supply E.M.F. 


The primary current and the secondary E.M F. were observed by 
two different methods, here called the “ recording " method and the 
“trial maximum " method. In the former method an oscillograph 
was used, and in the latter method the instantaneous maximum 
value of the E.M.F. was found by trial by adjusting a spark-gap in 
the high-potential secondary circuit ; whilst the instantaneous maxi- 
mum value of the current was found by trial by connecting an elec- 
tromagnet consisting of a telephone-switchboard drop signal in 
parallel with an adjustable resistance which was inserted in the 
primary circuit. 

The 10 kw. transformer used was for 440 to 100,000 volts 60 cycles, 
but a maximum secondary E.M F. of only 50,000 volts under con- 
tinuous operation was utilised. Thus the core was far from being 
magnetically saturated. The E.M.F. wave of the alternator was 
approximately sinusoidal, with a slight amount of flattening at the 
cresta. 

Three series of observations by the trial maximum" method 
were made of the secondary E. M. F. on closing the primary circuit. 
In one of these series the core of the transformer was thoroughly 
demagnetised before closing the primary circuit; in the second series 
the соге was magnetised (positively) by means of 25 amperes of 
direct current before each ооа ; in the third series the core 
was (negatively) magnetised by means of 25 amperes of direct сиг. 
rent. The excessive value of the residual magnetism for the latter 
two series will be appreciated when it is known that the normal 
exciting current of the transformer is only 1:5 amperes. The results 
of these series of tests are indicated in Fig. 1, where 90 deg. corre 
sponds to the closing of the primary switch when the primary 
E.M.F. was at its maximum. It will be observed that in each case 
the secondary E.M.F. reached its maximum value when the primary 


Рио! of Closing 
Clreult , 


Fic. 2.—CON DITIONS ох CLOSING THE PRIMARY 
Switcu AT ZERO PoriNT оғ E. M.F. Wave. 


switch was closed at the maximum point of the primary E.M.F. 
The maximum secondary E. M. F. reached values as high as 67,000 
volts and never fell below 54,000 volts, although the normal operat - 
ing secondary maximum E.M.F. was only 50,000 volts. Thus it is 
evident that it is impossible to close the primary switch of a trans- 
former directly without producing a secondary voltage in excess of 
the normal. 

Two series of observations were then made of the maximum in- 
stantaneous value of the primary current upon closing the primary 
circuit at different points on the E.M.F. wave of the generator. One 
of the series was made under what would bo considered normal 
conditions, by closing the primary circuit directly, while in the 


other a coreless inductance having a coefficient of self. induction 
primary circuit. The tests | 


of 0°01 was inserted in series in the 


* Abstracted from the Electrical World. 


Fic. 3.—NORMAL OPERATING 
CONDITIONS, 


showed that although the normal primary exciting current was only 
1:5 amperes the current on closing the circuit rose as high as 17 
amperes without series inductance, and even at the best point of 
closing the circuit it reached 0:5 ampere. The rush of current 
was largest on closing the primary circuit at the zero point of 
the E.M.F. wave and least on closing it at the maximum. 
There was a marked reduction in both the primary current and the 
secondary E.M.F. when the coreless inductance was used; the 
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Fic. 1.—SECON DART E. M. F. WITH AND WITHOUT INITIAL. 
MAGNETISATION. 


maximum secondary E.M.F. was reduced by about 7 per cent., 
while the rush of primary current was reduced by about 50 per 
cent. Residual magnetism, when in the same direction as the mag- 
netism produced by the current, causes a big rush of current in 
order to obtain the necessary increaseof flux to produce the counter 
E.M.F. 


Polat of Clusing 


Fiu. 4.—Conpitions oN CLOSING THE PRIMARY 
Swircu on Maximum Pornt or E. MF. WAVE. 


The oscillograms given in Figs. 2, 8, 4 show conclusively that 
when the primary switch is closed the secondary E.M.F. rises at 
once to its full value and even above. Thus the old theory that 
the rush of primary current is due to the iron core not becoming 
magnetised is incorrect. Moreover, the excess secondary voltage 18 
not caused by the rush of primary current; the abnormal cur- 
rent occurs after the excess volt ige has disappeared (sec Fig. 2). 
It will be noted that on closing the primary circuit vibrations took 
place in both the supply (primary) E. M. F. and the current. The 
vibrations observed corresponded in frequency to the number of 
slots on the armature. It seems probable that the armature con- 
ductors carrying heavy currents on suddenly leaving the alternator 
field produced vibrations in the E.M.F. and in the primary current 
and that the vibrations in the current reactedon the generator field. 
That the rush of current takes place in only one direction is shown 
conclusively by the oscillograms, 
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voltages corresponding to the various modes of conn i 

of phase with each other. In dealing with the йолу ин ot 
transformers on both sides, it is convenient to consider the phase 
relations of the primary and secondary voltages, and we may define 
the network angle of а transformer as the smallest angle by which 
a vector of secondary voltage is in advance of a vector of primary 
voltage. The condition for the parallel operation of two transformers 
may then be concisely expressed by saying that their network angles 
must be equal. 

The windings of Figs. 1 and 2 may be described as being of the 
same (star) type; as also those of Figs. 3 and 4 (A type). The 
windings of Figs. 1 and 2, as well as those of Figs. 8 and 4, may be 
said to be oppositely connected; while the windings of Figs. 1 and 
8, and those of Figs. 2 and 4, may be described as similarly con- 
nected. Using these terms, and considering all possible relations 
(16) between the primaries and secondaries, we arrive at the follow- 
ing results :— 

Similarly connected windings of the same type yield a network 
angle equal to zero. 

Similarly connected windings of different types yield а network 
angle of 80 deg. if the secondaries are A-connected, and а network 
angle of 90 deg. if the secondaries are star-connected. 

Oppositely connected windings of the same type yield a network 
angle of 60 deg. 

Oppositely connected windings of different types yield a network 
angle of 90 deg. with the secondaries in 4, and a network angle 
of 80 deg. with the secondaries in star. 

Practice not having as yet become standardised in the matter of the 
network angle, it would be advisable to have the value of this angle 
given on tho output plate of the transformer along with the other 
data. A knowledge of the network angles is of particular impor- 
tance in connection with synchronising transformers. 


PARALLEL CONNECTION OF THREE-PHASE 
TRANSFORMERS.* 
BY DR. d. STERN. 
Summary.—The author draws attention to the fact that unless the 


proper mode of connection be adopted for the windings of three- 
phase transformers it will not be possible to operate the transformers 


in parallel. 


Provided the usual conditions for parallel operation—equality of 
tran-'ormation ratios and of drops —are fulfilled, single-phase trans- 


Le 


VISIBLE MIGRATION OF PARTICLES BETWEEN 
ELEOTRODES.* 


BY CARL HERING. 


Fic 1. Fic. 2 
Summary.—The author describes the results seen under the micro- 


scope where a liquid containing small particles in guspension and in 
motion under pedesis are subjected to electrolysis or a potential 
gradient. 


10 шаў always be paralleled on both sides. For if they are 
iiri п the primary side, their secondary voltages may always 
аө i ра! with respect to the external circuit by a pro- 
5 ig Е connection—there being, in fact, only two possible 
о е being that of phase conjunction and the other that of 
dn pposition. By simply reversing the connections of the 

ary it is always possible to pass from the one case to the other. 


In the electrolytic deposition of iron, it has been stated that the 
deposited iron sometimes contains carbon from the cast-iron or 
steel anode. As the solution used does not chemically dissolve 
carbon, it follows that the carbon could not have passed from the 
anode to the cathode by the process of electrolysis. Ап explanation 
of its transfer is, therefore, due. 

In another instance it was reported by our past president, Dr. 
Bancroft, that in the electrolytic deposition of alloys he found the 
deposit on the cathode contained some oxide. But one of the 
useful laws of electrolysis, though erhaps one which is not as 
generally known and acce ted as it should be, is that in electrolysis 
the chemical process at the cathode is always a reduction, and at 
the anode is always an oxidation (or, better, a * perduction," as sug- 
gested by Prof. Richards) If this very useful law is correct, 1t 


would be an electrochemical impossibility for an oxide of the de- 


posited metal to be formed electrolytically at the cathode from the 


metalof the anode. Hence, an explanation of its appearance at the 
cathode is desired. | 

In still another instance it has been reported that sometimes the 
deposit of silver in a silver voltameter exceeded that required by 
Faraday’s law. Assuming that it was not due to some error, an 
explanation is called for. 

Still another instance might be cited here—namely, that when & 
bath is turbid with suspended particles the deposits on the cathode 
are said to become rough, due to the foreign particles becoming 
enmeshed by the molecules of the metal which is being deposited. 
But it is difficult to conceive how such particles, which are not ions, 
could approach to within a molecular distance of the cathode, and if 


they do not, how could the molecular deposits ever surround these 
When muddy water freezes slowly. 
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Fic. 3. Fic. 4. d here as an indication that particles 


re mechanically suspended in an electrolyte, and, therefore, 
в be subject to some 


lain the results 


which а г 
not ae to electrolytic action, may perhap 


other a 
obtained. | : 
During the past winter Dr. Edwin F. Northrop and the writer 
made some microscopic researches in connection with the very 
interesting, curious and still unexplained Brownian movements, 
* Paper read before the American Electroc 
Transactions, Vol. X.). 
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diferent р in the case of three-phase transformers. With 
sides ma hice of connection of the coils, parallel operation on both 
the usual mod, ol impossible, This will be seen by considering 
diagrams of solta: connection shown, with the corresponding vector 
of connections indies xD Figs. 1-4. The small arrows in the diagrams 
as positive, P ieate the direction of the E. M. F. which is regarded 

. From the vector diagrams it is at once evident that the 
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those persistent and untiring movements of minute, lifeless bodies, 
which are perhaps still the closest approach to an apparent per- 
petual motion yet observed. These small but molar particles 
(which for convenience of reference we nicknamed ‘ brownies ") 
were subjected by us to the influence of an electric current in 
the surrounding liquid, or to charged electrodes in insulating 
liquids, and we then noticed that they wandered across the field 
from one electrode to the other. Their motion was very decided ; 
it was along the lines joining the electrodes—that is, from one 
electrode to the other—showing that they were attracted by one 
or the other electrode. Their direction of motion depended upon 
circumstances; most of them travelled with the current. while 
some travelled in the opposite direction—namely, toward the anode— 
but each particle had its characteristic direction of motion, relatively 
to the current, which is never changed, at least, so far ав our ex- 
periments showed; in some mixtures of particles of two different 
materials those of the one kind travelled with the current and 
those of the other against it; when the current was stopped or 
reversed their direction of motion was stopped or reversed with 
great promptness, like an aperiodic galvanometer ; they acted as 
though they had no inertia—that is, as though the moving forces 
were immensely greater than those due to their inertia. They 
obeyed the current as promptly as a body of well-trained 
soldiers obey their officer. Their speed increased with the cur- 
rent or the difference of potential between the electrodes, and 
seemed to be approximately constant for constant electrical con- 
ditions; it was under certain conditions so great that the particles 
raced across the field in a few seconds; the smaller particles, 
as а rule, travelled faster than the larger ones. In some cases an 
extremely small current or difference of potential suffices to move 
them. These motions were so positively related to the electrical 
conditions that it suggested the idea to Dr. Northrop of making it 
the basis of а sensitive electrical measuring instrument for special 
purposes. A peculiarity of these particles while thus in motion 
was that they repelled each other during their migrations; they 
rarely, if ever, quite touched each other; when two particles travel- 
ling in opposite directions approached each other they deviated 
their paths as they passed each other, like two waggons meeting on 
a narrow road. They acted as though each were surrounded by an 
invisible sphere of some repellant force like a very elastic jelly. 
When electrodes were used in non-electrolytes the particles travelled 
up to their respective electrodes, and crowded together around them, 
like floes of ice in a running river, but apparently not quite touch- 
ing them. The motion took place in electrolytes as well as in insu- 
lating liquids; it is not limited to solid particles, but takes place 
also with liquid particles suspended in a non-miscible liquid, like 
the little spheres of liquid fat in milk; milk, under certain conditions, 
even shows the rather rare phenomenon of two kinds of particles 
travelling in opposite directions in the same liquid. Almost all the 
particles which we examined travelled in the same direction as the 
current—namely, from the anode to cathode. 

The above observations are given here briefly as a visual demon- 
stration of the fact that insoluble molar particles, suspended in a 
liquid, will have a very definite and decided motion from one elec: 
trode to the other, quite similar in some respects to the migrations 
of the ions of an electrolyte; and that these motions are purely 
molar, as distinguished from the atomic motions due to the chemical 
interchange of atoms assumed in the usual explanation of the phe- 
nomenon of electrolytic migration. It has been known that some 
colloids travel bodily when a current is passed through them, and 
as many of the colloids show Brownian movements, the phenomenon 
above described may be of the same nature, and, if so, itis not new, 
but, perhaps, the visual demonstration in the microscope is new, or 
at least of interest. 

This phenomenon of the non-electrolytic bodily transfer of molar 
particles by the current is offered here by the author as a possible ex- 
planation of the observation of certain facts in electrolysis like those 
stated at the beginning of this Paper. For instance, the particles of 
carbon noticed in electrolytic iron may have been carried over 
from the anode by this molar migration. 'l'he metallic oxide found 
on the cathode may thus have been carried over bodily from the 
anode as an insoluble particle of oxide. The excess of weight in the 
silver voltameter may have been due to such molar particles 
migrating over from the anode. The effect of the turbidity of solu- 
tions on the nature of the cathodic deposit may be due to the fact 
that these molar particles were thus moved by the current, gene- 
rally toward the cathode. The particles appear to have some elec- 
trical property like а charge, and hence may have a tendency to 
take some part in the electrolytic phenomenon of the deposition of 
the ions on the cathode by which they are surrounded and enclosed, 
thereby becoming apparently a part of the deposit. For the avoid- 
ance of this molar transfer of matter a porous partition naturally 
suggests itself, but its pores must be smaller than these extremely 
ss ee (about 1 micron). 

an explanation of the cause of this migration, it was suggested 
that the phenomenon might be the same ы the all now iie 
ment of a globule of mercury in sulphuric acid between two elec- 
trodes, in which the motion has been explained to be due to the 
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differences of surface tensions produced by the current on the two 
sides of the globule. We, therefore, made an experiment in which 
the mercury was replaced by a solid conducting body floated between 
two liquids of different densities; but although it was much lighter 
than the globule of mercury, it showed no signs of any movement, 
while the mercury moved very decidedly. In another experiment 
this solid conducting body was replaced by a globule of an insulating 
liquid, but again there was no motion, although this globule was 
much smaller and Jighter thanthe mercury. Moreover, in some of 
our microscopic experiments, the particles moved when placed in 
insulating liquids. In view of all these facts it seems that this phe- 
nomenon of the moving particles is not the same as that of the 
globule of mercury, and that a different explanation must, there- 
fore, be looked for. 

A discussion took place, of which the following is an abstract :— 

DISCUSSION. 


Dr. W. D. BawcnorT considered that the effect noticed by the 
author in the microscope was the reverse of electrical endosmose. A 
solution under electrical streas flowed through a porous diaphragm, and 
when the latter was disintegrated the direction of motion was reversed. 
If the particles were all positively or negatively charged they would 
not coalesce, but would travel through the solution as described by the 
author. Metallic oxide might be carried from anode to cathode, 
though this was not the explanation of its appearance at the cathode 
when the conditions were unsuitable. He thought the formation of 
oxide at the cathode was similar to that of caustic soda: | 

Mr. Gari HERINd said that although endosmose was considered 
as n possible explanation it did not account for the fact that some 
particles moved in one direction and some in the other. Ifthe motion 
was due to endosmose the movement of all particles would be in the 
same direction viz., that of the liquid. ча куше showed that 
when an insulating liquid was placed under electrical stress this was 
not the case, but that the particles clustered round cach electrode, 
that each particle had its appropriate electrode and that they all 
moved at the same speed. He was sure that particles of oxide were 
transferred by the current to the cathode, and were not due in all 
cases to local action. 

Dr. W. D. Влхсковт, in the course of further remarks, thought that 
he and the author differed concerning electrical endosmose. His idea 
was that taking one diaphragm the liquid would pass through in one 
direction, taking another in the opposite direction, and by making a 
diaphragm combined of these two the liquid would partly. move one 
way and partly the other. 

Mr. Cakl. HE RING explained a patent to which Mr. C. E. Acker had 
called attention. To obtain a smooth electrolytic deposit the inventor 
added a number of particles of the kind which travel towards tne 
cathode. Ifa crystal should start to form on the cathode the current 
density would become higher at this point, particles would, cluster 
round, the resistance would increase and more substance would be 
deposited over the rest of the plate. 

Мг. E. A. Srerry asked how it was that these particles did not 
form the basis of a wart as in the case of lead deposition. He had 
noticed this effect in the Betts cathodes. 

Mr. Cari Here said that the inventor avoided this by the use of 
seed mucilage, albumen and similar materials which were not. likely to 
adhere to the cathode particles. Solid conducting particles such as 
carbon would become attached to the cathode and form the basis of a 
growth. 

Mr. E. A. Sperry inquired the difference between the mucilage 
used and the gelatine employed by Betts. 

Dr. Baxcrort explained that the gelatine prevented crystallisation 
and caused the metals to come down in à much finer condition, while 
the non-conducting mucilage formed а lump on the cathode round 
which the metal deposited. 

Mr. HERINc (in reply) said that the misunderstanding between himself 
and Prof. Bancroft was due to tlie fact that the author and Dr. North- 
гир had considered a glass slide to be the diaphragm, while Prof. 
Bancroft considered it to be formed by the moving particles. He 
could not, however, agree that this explanation was correct as the 
phenomena took place even in insulating liquids between charged 
electrodes. In endosmose, moreover, the liquid moved wich the cur- 
rent and the particles should, therefore, move against it. A large 
number of тие showed that with fow exceptions ail particles 
moved with the current. He thought further research was necessary 
to determine whether the phenomena were due to endosmose or not. 


Electrical Equipment of Battleships.—According to the 
Western Electrician the electrical equipment is to be a special 
feature on board the new American battleships, Nos. 28 and 
29, which are now being built. No. 29 will, besides, be the 
first American battleship to be propelied by turbines. Four 
800 kw. Curtis turbo-generating sets will be installed on each 
ship to supply the lighting circuits and furnish power for 
about 100 motors, varying in size from 2 to 75 Н.Р. These 
motors will be used to operate the turrets, ammunition hoists, 
cranes, winches, &c.; to run the forced draught and the hull 
ventilation fans, and to supply power to the laundry and 
workshops. The vessels will be equipped with four 36 in. and 
four 60 in. searchlights. 
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THE CHANGE IN THE RESISTANCE OF METALS АТ | GENERATION OF ELEOTRICAL OSCILLATIONS OF 


VERY LOW TEMPERATURES AND THE INFLU- 
ENCE EXERTED ON IT BY SMALL AMOUNTS OF 
ADMIXTURES.* 


BY PROF. H. KAMERLINGH ONNES AND J. CLAY. 


In з previous communication the authors called attention to the 
ehanges of resistance with temperature which platinum wires 
show at the low temperatures reached with liquid hydrogen. Such 
differences were still more pronounced for different gold wires 
which we investigated. With this metal we investigated the in- 
dnence of small amounts of admixture, as we thought that the gold 
resistance thermometer would be preferable to the platinum resis- 
tance thermometer. 

Asto the change of the specific resistance for the pure metals 
reduced to the normal state, attention is drawn to the temperature 
atthe point of inflection d’r/dT?=0, the temperature of the point 
of proportionality dr'dT=r]T, and the temperature of the minimum 
draT-0. The investigation of these points is only possible by the 
aid of liquid hydrogen. Only in some cases—and even then the 
purity of the metal is open to doubt—the point of inflection, whose 
existence was indicated by Dewar, was found high enough to be 
ascertained without measurements for hydrogen temperatures. For 
metals in the purest and normal state the point of proportionality 
lies probably below the temperatures which are to be reached with 
liquid hydrogen. Our measurements indicate that as a metal is 
brought to a purer and morenormal state, the point of proportionality 
isfound to be lower. The metal wire which came nearest to the 
ideal state was one of our gold wires, Even at the lowest tem- 
perature the point of proportionality was not yet reached for that 
me M Dewar's wires were further removed from this 
ideal state. 


Gold.—The different samples of pure gold were all supplied by 
Dr. C. Hoitsema. With two exceptions the wires were all treated 
in exactly the same way, drawn out by Heræus to 01 mm. diameter, 
and treated at every pull with dilute sulphuric acid and nitric 
acid. The gold wire Auy; was drawn in a different way and made 
very impure. The exact amount has not yet been ascertained. 

The wire Au, contained 0-03 per cent. impurities. As to the 
wires Ао, Aur; and Auy, Dr. Hoitsema found about 0'015 per 
cent. admixture for Aurr, and about 0:005 per cent. admixture for 
Ашу and Auy. Audi was made of an alloy which, after the wire 
had been re-melted, contained 0:4 per cent. admixture (probably 
chiefy silver). Wound round the same glass cylinder all wires 
цер Au, and Au,,; were heated at the same timo in an annealing 

rnace for a long time, and slowly cooled, as had also been done 
with Au, and Ату, so that they were perfectly malleable. Table І. 


gives some of the results obtained, the resistances b:ing expressed 
in terms of 0 deg. as unity. 


Table I. 
= Ес внес с = 
Temp. | Au. Aulv. Auy. Auy Aun Апл. 
awal, 1 1 1 1 1 
805 0 59601 0:59389 | 0-590306 | 0:64827 | 0:60545 | 0-64549 
-01534 ies 0°27177 | 027096 | 0°37053 0.50020 0:57099 
Eu 014058 0°13407 | 0-13337 | 0-16822 | 0-16681 | ... 
-258-81 0-01602 0008745 0-008103| 0-13669 , 0:04554 '0-13912 
1 01095 | 0001265 0-003601 | 0-13241 | 005082 0-15288 
52 0002715 ss e 
an 0025257 0:002526 
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19 неја comparison we may observe that Dewar found 
» Whereas we found 0:008108 at - 252°-93 for Aux. 


num n ne figures for mercury, silver and lead are given in 
018 per , he mercury was doubly distilled, the silver contained 
per ы cent. impurity, and the lead probably not more than 0'015 
nt. 

си Silver. | Lead 

Temp. Resis- ‚ Р ae 
ка Nuus Temp Resistance | Temp 7 
-1800 ш, 8076") 141009 |+ 16-55" | 10689 
-] E Е 0° 

Жш 60105 | losen | 058087 |-10565 | 05988 
-asg 53900 -185:57 9.24% 168.5 0729459 
-% 13613 | 20467 | 015828. -21661 | 017129 
~25881 07881 | 20292 | 0008913 -25507 0021 


0:006942 = 25810 0-013511 


À ; : 
Nh table 18 also given, by the authors, for bismuth. 


* Abstract ї 
September 25,1007. Per read 


at the Royal Academy, Amsterdam, 


ANY DESIRED FREQUENCY.* 


BY REINHOLD RUDENBURG, 


After a discussion of the well-known elementary theory of the 
electrical oscillations natural to an inductance- capacity circuit, the 
author proposes the use of a series-wound direct-current dynamo 
with a large condenser connected to its terminals, as a method of 
generating electrical oscillations. The condenser circuit may in- 
clude variable reactance and resistance. The period is determined 
by the self-inductance of the field magnets the armature and the | 
reactance, together with the capacity of the condenser, by the ordi- 
nary formula T= 2 VLC; and it is evident that the frequency of 
the alternations provided by any ordinary dynamo must be very low. 
In fact, since, for the success of the method, the iron of the field 
magnets has to follow the alternations, it is clear that the upper 
limit to the frequencies attainable cannot be high. The author has 
carried out a few experiments on a small dynamo of 30 Н.Р. in con- 
junction with a paper condenser, variable from 9 mífd. capacity to 
20 mfd. With no added capacity or inductance and with the machine 
running, presumably, at constant speed, the variation from 


2 mfd. to 20 mtd. gave frequencies of from 20 to 70 per second. The 
current in the condenser circuit, as measured by а hot-wire ammeter, 
was 0:3 ampere, and the potential at the condenser terminals was 
shown by a multicellular voltmeter tobe 400 volts. The introduction 
of resistance, if sufficient to reduce the current to about 0'1 ampere, 
caused the machine to lose its tension. This may happen occa- 
sionally without such intentional increase of the resistance in circuit; 
and in this case a momentary connection to an auxiliary accumu- 
lator immediately re-establishes the excitation and restores the 
oscillations. The author remarks that if very high frequencies such 
as those used in wireless telegraphy are aimed at by this method, 
it will be necessary to design and wind an iron-less direct-current 
dynamo. On the other hand, if trifling frequencies only are desired— 
for example, for physical or chemical measurements—the proposed 
method is very suitable on account of the facile regulation of period 
by altering the condenser capacity or external inductance. More- 


Fic. 2. 


over, а special motor to drive the dynamo is not necessary, for the 
game machine can serve simultaneously as continuous-current motor 
lternating-current generator. | 
N pi on to polit out that inductive connection between 
armature and feld magnet can, of course, be substituted for material 
connection. The brushes have then to be shifted from the neutral 
zone and short-circuited, while the terminals of the field winding 
are directly connected to the condenser. The arrangement is ang- 
logous to that of the repulsion motor. Such an arrangement и, 
the author thinks, be of utility in wireless telegraphy, not merely at 


but also at the receiving station. For if the work put 


riate frequenc 
oe oie if of the ра period, show an exalted resonance der 
and will besides have а greater effect on the wave detector than i 
the permanent oscillations had not been present. 
October 15, 


* Abstracted from the Physikalische Z eitschri/t, No. 20, 


1907. 
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TRAMCAR BRAKES. 


If we may put rail corrugation on one side, there is cer- 
tainly no subject to which tramway engincers are more 
keenly alive at the present time than that of brakes. Un- 
fortunately, fatal accidents have been comparatively fre- 
quent during the last year or two, so that it is a subject 
of the utmost importance, and may be described truly as 
a matter of life and death. As to why accidents should 
have been more frequent during recent years, it may be а 
little difficult to say ; but probably it is due to the running 
of heavier cars, possibly at higher speeds, on gradients 
which are now more severe than used to be the case, 
and on track which is more frequently watered, and, 
therefore, greasy. A Committee of the Tramways and 
Light Railways Association is giving careful attention to 
the subject, and there are no doubt many engineers who 
are working out the details of possible brakes. 

It is not unlikely that in future the tendency will be to 
give up wheel brakes almost exclusively, for no doubt they 
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have been responsible for many of the accidents, especially 
when combined with rheostatic braking. Even the rheo- 
static form is not free from objections, for it necessarily 
depends for its action upon the rotation of the wheels, and, 
therefore, the torque, and consequently the power, is limited 
by the tendency to slip. At any time the friction of a 
rolling wheel is probably not so high as that of a wheel at 
rest, and when once the torque becomes so great that 
kidding ensues, there will be a fall in resistance, and 
possibly а sort of intermittent braking effect, or at least 
the torque will be less and the braking correspondingly 
less effective. 

The track brake certainly gives a better solution than the 
wheel brake, though it has limitations. When the ordinary 
track brake is applied, weight is necessarily taken off the 
wheels in proportion as pressure is put upon the brake, and, 
according to Mr. Н. M. Savers, the weight so taken off must 
not exceed 60 per cent. of the whole. This weight might, 
indeed, be thought to be sufficient under the worst con- 
ditions, and it probably would be if the conditions were con- 
stant; but we have to remember that the friction coefficient 
may possibly drop to one-tenth, and this makes a serious 
diminution in the braking effort available. Thus, with some 
of the steepest gradients to be found on electric trainways 
we approach a state of things in which the weight of a car 
can only just be maintained by the sliding friction available 
under very bad conditions. Moreover, we must always 
hear in mind that there may be a combination of circum- 
stances rendering it difficult for the car to be brought 
to rest. There is always the personal equation of the 
driver, which is an unknown quantity ; the car may 
have accidentally attained a comparatively high speed, 
through some cause or another, before the driver becomes 
aware of the faet, and a sharp curve in the track may be 
E on Which derailmens is almost sure to take place if 

espeed is much above the normal, with disastrous results. 
Е а forced to the conclusion that the 
10 A p In itself does not necessarily give means 
isl Bele s to allow a reasonable factor of safety 
fibus ки, " for that reason it appears to us that in 
5 nee 1 85 will have to be paid to the electro- 
am may "ed е i in which a very large pres- 
rail without D the an ч AG 
The wack Ba HE р 0 e weight o опе car at all. 
tively let ы ie motors by such a duty is comp ara- 
vie ч ds : at there is no tendency to skidding, even 
thus the 8 upon the wheels is much reduced, and 
Шой th е that the action of the brake depends 
"tt in this M 8 the wheels loses а good deal of its 
devendine Since no form of electromagnetic brake, 

5 "pon the motors acting as generators, can kee 
Чет at rest, it would QUI E C ет 
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driver 
W | 
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Then the der ‚ Some brake power in reserve even 
rie track brake had reached its maxi- 


mum. These questions are largely matters of opinion, 
and there may be many who would prefer to have the 
two brakes entirely separate, and each capable of being 
tested apart from the other. There may also be some 
distrust of the eleetrical part of such a brake owing 
to the possibility of bad contacts interfering with the 
self excitation of the motors when generating, or any 
other electrical fault causing a failure in the current for 
energising the track brake. On that account it might be 
well to have as a last resource а throw-over switch for 
putting the brake coils on to the line. In some ways the 
regenerative system of control would lend itself more 
suitably to this method of braking than the ordinary 
system, because the magnetic track brake would always be 
worked at a voltage equal to that of the line, even if 
the trolley were to leave the wire. These, however, are 
matters of detail; the main point is that the factor of 
safety, which in all engineering work is made large, should 
not be allowed to approach so nearly to unity as is some- 
times the case in the operation of tramways. 

Since writing the above we find that a brake on these 
lines has been designed by Mr. A. W. Малте, and this our 
readers will find described in another column. We are 
glad to note that the tests were eminently satisfaetory. 
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The Electric Furnace iu Iron and Steel Production. By J. B. C. 
KersHaw, F. I. C. (London: The Electrician“ Printing & Pub- 
lishing Co.) 3s. 63. net. 

The author has undoubtedly rendered a valuable service in 
placing before us in a handy form a good general account of 
all the more important eleetric furnace processes for the pro- 
duction of iron and steel. 

The literature of this subject is already so extensive that 
those who are only now commencing its study would find great 
difficulty in making a preliminary general survey without such 
a text book as this. In the course of some 66 pages Mr. Ker- 
shaw ably provides this general introduction. One ventures 
to hope that it may be widely read by those directly interested 
in our steel industry, and that it may inspire a great and grow- 
ing desire for а thorough examination, not only of the exten- 
sivo literature, but also of the technical processess themselves. 
Already, since the different sections of the book appeared in 
the pages of The Electrician, many advances have been made, 
and it is clear that in other countries electric steel refining is 
receiving a thorough trial on a commercial scale. 

So far as our own country is concerned, it is to be hoped 
that our leading steel metallurgists are keeping a close ob- 
servation on these trials. 

The only opinion worth having as to the real value of such 
electric refining processes is that of the steel manufacturer 
himself ; but until he places himself in a position of being able 
to judge, by close personal study, the value of what is being 
done, any decision which he may come to cannot be considered 
as final. The electrometallurgists have undoubtedly developed 
some of these processes to a remarkable state of efficiency. The 
successful manufacture of high-class steel depends, however, on 
special details of technique, the evolution of many generations 
work. One cannot, therefore, but anticipate valuable results 
from the few courageous attempts which are being made in 
large steel works, by merging the experience of the steel 
specialist with that of the ele ctrometallurgist, to test to the 
limit the possibilities of electric refining. К. A Hv 17 

ant Continu et Alternatif. By 

Essais des Machine? à, бот Вёгапдег.) Pp. 293. 15fr. | 

This treatise on the testing of continuous and ш 
current machinery forms a most useful addition to the litera- 
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ture of the subject and may be strongly recommended to all 
interested in test.room work. The author has steadily kept in 
view the requirements of practice, and most of the methods 
described are such as have been shown by experience to be not 
too complicated from a commercial standpoint. 

The subjects dealt with comprise the following: General 
arrangement of test-room rheostats for testing purposes, deter- 
mination of characteristics, resistances, temperature rise and 
efficiency of continuous-current machines; analysis of losses, 
measurement of leakage coefficients ; determination of alter- 
nate-current wave form ; testing of alternators, transformers, 
synchronous motors, rotary converters, induction and commu- 
tator motors, determination of flux distribution in air gap and 
localisation of faults in machines. 

The theory of the methods dealt with is in most cases ex- 
plained in a commendably brief and lucid manner and many 
of the methods are illustrated by the numerical results of tests 
earried out by tlie author. Among the special features of the 
book may be mentioned the very complete account of absorp- 
tion dynamometers, the methods of separating the various losses 
occurring in machines, the experimental harmonic analysis of 
alternate-current wave forms by means of resonance effects and 
the determination of the voltage drop in alternators by indirect 
methods—this latter subject being handled in an exceptionally 
able manner. 

It is a pity that the lettering in some of the diagrams is in- 
complete, so that the reader's patience is occasionally tried by 
the effort to discover where a non-existent reference letter was 
intended to be placed in the diagram. There is a slight error 
in Fig. 68, on p. 75, where the auxiliary motor, instead of 
being connected in parallel with the two machines under test, 
is shown joined in series with the field of one of them. 

А very useful feature of the book is the collection of the 
testing rules issued by the American Institute of Electrical 
Engineers, by the Verband Deutscher Elektrotechniker and by 
the various French associations, and the table compiled by the 
author, in which the different sets of rules are compared with 
each other. 

Certain sections of the work could be considerably improved 
by slightly expanding them, the treatment being much too brief 
to be satisfactory. Аз an instance of this we may mention 
Chapter X., which deals with the determination of leakage 
coefficients ; it consists of less than two pages. and contains no 
caution with regard to the danger of breaking down the insu- 


lation of the field coils when using the method described by the 
author. 


Armature Construction. By H. M. Новлкт and A. G. Erus, 
(London: Whittaker & Co.) 335 pp. 15s. net. 

The striking feature of this book is the large number of 
illustrations, which all through are well chosen and which are 
undoubtedly just as important as the text in a book of this 
class. Sometimes, however, the matter shrinks together to 
pictures with comments,” entirely guided by the illustrations 
the authors happen to have, and then we cannot help wishing 
for a more systematic treatment of the subject, In the intro- 
duction the authors give a definition of an “armature,” and 
it 18 interesting to note that both the stationary and revolving 

arts of an induction motor are called the “armature.” Chapter 
[. deals with laminated iron, giving information on testing 
and different types of punches. The following chapters show 
pictures of armaturo spiders, ventilation ducts and other details, 
with comments, a separate chapter being devoted to squirrel- 
cage rotors. According to the authors the width of the venti- 
lation ducts should not be less than 10 mm. and not more than 
20mm. It appears to us that such a rule docs not exist, the 
width required being larger the greater the radial thickness 
of the core and tho lower the speed. On page 100 we find a 
statement that with a certain construction of squirrel-cage 
rotors the current density may be 3,500 amperes per square 
centimetre—viz., 22,500 persquare inch. Т hough the venti- 
lation in the particular case is excellent, this very high density 
appears excessive. Ohapter VIL, on commutator building, 
gives the reader a clear general idea on this subject. Here we 
tind the statement that green mica usually is softer than amber 
mica. We are under the impression that, generally, the 
reverse is correct. Then follow over 100 pages of winding 


diagrams and descriptive matter on armature windings. All 
conductors and connections are shown in detail, the diagrams 
sometimes containing many hundreds of thin lines. We fully 
appreciate the usefulness, for a student, of tracing all the con- 
nections of an armature and having complete diagrams and 
broad explanations; but we believe that it is universal practice 
to give to the shops only one or two elements of the winding, 
indicating the position of, say, two or three coils on the core 
and their interconnection. If this plan had been adopted for 
the book, at any rate where the number of conductors exceeds 
200, the matter would have appeared clearer and less compli- 
cated. Wo are rewarded by compactness in the following 
chapter on insulation, where, in a few pages, the authors tell 
us what they consider best practice. The last chapters are on 
coil making aud winding of direct and alternating-current 
machines. 

As a whole, the book gives a good deal of information ob- 
tained from a very great number of firms and combined with 
the authors’ own experience. It will prove useful, more par- 
ticularly to the student. 


Exercices et Projets d'Elctrotechnique. By Esc Geranp and 
Омкв ре Bast. Vol. I. (Applications de la Théorie de l'Electricité 
et du Magnétisme.) (Paris: Gauthier-Villars.) Pp. 239. біг. 

This admirable collection of examples is divided into six 
chapters, with the titles Magnetism, Electrostatics, Laws of 

Electric Currents, Electromagnetism, Electromagnetic Induc- 

tion, and Alternating Currents, and covers the ground which 

forms the subject of the scctions with similar titles in Gerard’s 
text-book “ Leçons sur l'Electricité." The authors explain in 
the preface that the examples have been chosen, as far as pos- 
sible, ко as to be closely connected with questions of practical 
interest, and this object has been successfully attained, except- 
ing, perhaps, in the first two chapters containing a number of 
problems, that we should rather class under the heading of 
pure physics, and involving in some cases quantitics, whose 
magnitude lies beyond the region of experimental possibilities. 

The most notable instance of this is furnished by a problem 

concerning the force acting between two point-charges of 

electricity, which is found to have a magnitude equal to thou- 
sands of tons weight with the points at a distance of a metre 
apart. 

ithe above criticism can by no means be applied to the 
latter chapters, which are of a very practical nature. Through- 
out the book the questions are solved in general symbols, 
numerical values being introduced only at the end, a proceed- 
ing which adds greatly to the ease of following the reasoning 
and of drawing general conclusions from the results obtained. 

In the chapter on alternating currents each question is treated 

graphically by the method of vectors and algebraically by the 

method of imaginaries, the notation uscd by Steinmetz for the 
latter method being changed so as to introduce the counter clock 
wise notation of vectors usually employed in graphical methods 

The work should be of great use to advanced students 0 
electrical engineering, and also to teachera of the subject 

A second volume is promised containing calculations of elec 

trical machines and installations. 


Lezioni Elementari di Correnti Alternate. By Dr. P. BARRECI 
Vol. XX. of Manuali Giusti. (Livorno: Raffaello Giusti.) 2.50 lin 
This small work on alternating currents has been written b 
an engineer о! the Italian navy for the use of military ele 
tricians and electrical foremen. It is a technical work rathi 
than a scientific one, and gives an account of the subje 
starting from the elementary conception of the continuo! 
current up to the connections and manipulation of alternatin 
current machinery. No mathematical symbols are used al 
no definitions of any of the quantities are given. It is clear 
written and interesting, and some particular passages that! 
have examined are ably stated, those, for example, on ic 
currents, on Foucault current losses and on the construct 
of lightning arresters. Having regard to the limits of li 
guago and symbols imposed by the general education of t 
class for whom the work is intended, we do not know 
it could he much better done, and by men who habitually ! 
tho machinery described it will be easily followed and ар 
ciated. It is a modest little book, well written. 
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CORRESPONDENCE. I do not propose to deal seriatim with Mr. Fessenden's 
| statements, as the positive proof which I have given (which 


TRANSATLANTIC WIRELESS TELEGRAPHY. can be checked by anyone), that the stations are working 
ТО THE EDITOR OF THE ELECTRICIAN. 5 a the аа о best insuffi- 

Six: In your issue of November 22nd you refer to a com- ew ее cn od uie ones 108. " 
ninication from Reginald А. Fessenden as confirming your There is, however, one statement in his communication with 


ication А. Fe which I propose to deal specifically. He says that the fact 
previous view that commercial wireless telegraphy across the : | . : 
Atlantic had not yet; been accomplished. that the message from President Roosevelt to King Edward, in 


; January, 1903, “after its receipt at Holland House, was t 
Mr. Fessenden's evidence, even if accepted as correct, does | mitted by cable. h , гарез 
not seem to me to establish the conclusion at which he arrives ; y cable, has been common knowledge for some time.” 


eg Я If by thi А 
bat, however this may be, І would point your readers to proof y this statement he means that the message : 


6 : By Marconi's trans-Atlantic Wireless Telegraph. In taking adv 
as conclusion totally opposite to that reached by Mr, Fessenden. | tage of the wonderful triumph scientific кыз апа ingenuity. which 
During the last few weeks a number of telegrams have 


has been achieved in perfecting a system of wireless telegraphy I send 
been appearing in the daily press in Europe, Canada and the | °” behalf of the American people most cordial greetings and good 
United States, transmitted by our wireless stations at Clifden wishes to you and to all the people of the British Empire 
ud Glace Bay ; and anyone who reads the newspapers can see 
these telegrams for himself, headed “ By Marconi's Wireless 
Telegraph.” As this very significant fact appears, however, to 
hsre escaped your attention and Mr. Fessenden's (to say nothing 
of the writers of sundry articles which the newspapers have 
been paid to publish, headed “ Wireless v. Submarine” or 
“Wireless v. Ordinary Telegraphy,”) I will refer to the state- 
nent of the “New York Times” in a recent leading article. 1 
have not yet seen this article, but on Thursday evening last 
(the 21st instant) Mr. Marconi sent me by wireless telegraphy 
from Glace Bay to Clifden, the following despatch :— 
Handed in, Marconi Private Wire, 

Galway, 8:58 p.m. | West Strand. 
“Hall, Expense Lan. Received here 10:12 р. m., 21/Nov./07. 


uit, Lork, Times, under heading ‘The Growth of Wireless,’ 
|. T ns hteenth following leading article: * No better evi- 
1 ee ol the utility of tho Marconi wireless telegraph 
ШК yi жд of news from abroad—than the fact that con- 
Sunda. т ге than a page of fresh foreign news and gossip in the 
ШЕШ А Was sent from Clifden, Ireland, to Glace Bay 
ЫШ, on т, мы delivered in Times-square quickly and accu- 
lun Eu сез despatches from Europe come to us in excellent 
i vinis Eo Our Dy with those by cable, and the facilities 
tell to f ae 555 improve weekly. The cable companies will do 
Шен of te ы e» significance of the situation. The indisputable 
Traps Wireless does not mean a restriction of the volume of 
enr tha? tel or a decrease of their profits; quite the contrary, it 
ch more eg egraphing between Europe and America will become 
wt going to 11 It must also become cheaper. The wireless is 
Eu d. Lin t е cables “© out of business,” as there will be plenty 
[мег ш; but for the cable folks to “stand pat" and 
ene көзү в а foolish policy. In our wireless despatches 
the rumours ара пе latest news about the Kaiser’s English visit and 
[alitical com ШЫ. ng his illness ; the sailing of ** Mauritania" ; the 
Premier's h ee in Great Britain likely to ensue from the 
urker's tene own in health ; Alpine railway plans ; the Sultan of 
Nathan Strauss оа Bernard Shaw’s newest self-revelation ; 
musical and hata milk distribution in England; a bit of 
"Yit: Lord Cane gossip ; the federation of exploration work in 
weal news. An ес п " projected reforms at Oxford ; and the latest 
many points was inch d Interesting selection of foreign news from 
м us uded in the cable despatches of the Sunda 
Marconi, has invented trans-Atlantic service is no longer experimental. 
"on. Itisa rival to 11 0 developed it, and put it successfully in opera- 
mal. We So е cable service, but not necessaril y an unfriendly 
Marconi,” nave too many ways of speaking across the ocean.’ 
Anyone воће; : s 
telegram in аш interested in this matter сап see this 
it will, perhaps, h i and as it came over the Post Office wires 
oon. It will be y bo suggested that it was concocted in 
ta, ч Ride seen that the editorial refers to the fact 
whic appeared ly more than a page of fresh foreign news,” 
Clifde ed In the Sunda Times,” ©“ f 
liden, Ireland, to Gl y es, was sent from 
Vitoria] view that ^ M: Bay by the wireless system." The 
шге favourabl 9 Marconi wireless despatches from Europe 
шу conclusion y with those by cable was, therefore, no 


from the President to the King was not received by wireless 
telegraphy across the Atlantic, I give it an unqualified denial. 

On January 19, 1903, I received from Mr. Marconi the 
following cablegram :— 

President’s message to King despatched successfully from Cape 
Cod to Poldhu direct, and also via Cape Breton. You may publish text 
immediately. 
to which I replied, also by cable :— 

Helston office closed. Cable text. 


At the time I received Mr. Marconi’s cablegram it was too late 
to telegraph to Poldhu for the text of the message—hence 
the cablegram to Mr. Marconi. 

I cannot trace that he, or anyone else, ever did cable the 
text of the message, but the electrician at Poldhu, who actually 
received it, wrote to me on the day of its receipt (January 19, 
1903) as follows :— 


I beg to inform you that the following message was received from 
Cape Breton this morning and has been desat hot to its destination :— | 
His Majesty King Edward Seventh. London. Ву Marconi's trans- | 
Atlantic Wireless Telegraph. In taking advantage of the wonderful | 
triumph scientific research and ingenuity which has been achieved in | 

perfecting a system of wireless telegruphy, I send on behalf of the 

American people most cordial greetings and good wishes to you and 

to all the people of the British Empire. "Theodore Roosevelt, White 
House, Washington 18." | 
| 


This letter was, of courze, received in London on the 20th 
or 21st. Е 

It now remains for Mr. Fessenden to state upon what the 
„common knowledge that the message was not transmitted 
by wireless telegraphy, is based — possibly upon the cablegram | 
from myself to Mr. Marconi, which I have already quoted. If | 
this is the basis, it will be seen, from this example alone, that | 


Mr. Fessenden is liable to draw very definite conclusions from 
insufficient premises. 

I would further observe that, unless some other explanation 
is forthcoming than Mr. Fessenden’s article bears on the face 
of it, it would appear that the vaunted secrecy of the cable ser- 
vice is not as inviolate as some people would have us believe. 
I notice that in Mr. Fessenden’s communication he quotes a 
cablegram, his knowledge of the text of which it is to his in- 
terest, and to the interest of the cable companies, to explain.—I 
am, We., MancoNr's WIRELESS TELEGRAPH Co. (LTD.) 

H. Cuthbert Hall, Managing Director. 

Watergate House, Adelphi, W.C., Nov. 27. 

[We fear that Mr. Hall’s letter leaves the matter very much 
where it was. We quite admit that messages may at times be 
sent accurately and quickly by the Marconi system, but this 
in itself does not prove that the service is in any sense 
“commercial.” Mr. Hall does not refute the sample messages 
given by Prof. Fessenden, and these, we think, are sufficiently 
specific to speak for themselves.—Ep. Z.] 


е New t А 
ume ize thnk Sunday Times ” is a sheet of about the 
Present files of all mae Mail.” We have not in our office at 

tehes, but th 0 of this newspaper containing our 
‘ter the wirelo i : itorial was in a sense belated, for soon 
“у of the N : Pom Were opened for press work I received 
И page 1 . Times, which also has almost a 
^ editorial view ШО transmitted by our wireless system. 
Larne “eo at the Marconi wireless despatches from 


mpare f К 
tno tasty сосы КУ with those by cable” was, there- 


COMBINED STEAM TURBINE AND GAS ENGINE 
PLANT. 
TO THE EDITOR OF THE ELECTRICIAN. 


am i d to Mr. Fedden and to Mr. Fox for their 
үз res showing the relative 


bine and gas engine gene- 


SIR: Fede 
criticism of my attempt to give figu 
capital and running cost of steam tur 


To mal i | iffer is that of 
The main question upon which we appear to differ А 


the capital cost of a 16,000 kw. steam turbine plant. 


P ao ots 


only say that since my figures were published engineers, with 


recent tenders before them for steam turbine 


plant, have been 


good enough to send me particulars of capital costs which en- 
tirely confirm my figures. I can only conclude, therefore, that 
Mr. Fedden, in arriving at his total capital cost of £9:18 per 


kilowatt, must have omitted some items. 


The following is а more detailed statement of my original 
estimate with Mr. Fedden's amended figures for some of the 


items: 
Capital Cost per Kilowatt of a 16,000 kw. Steam 


Turbine Plant. 


Detailed Original Mr. Fedden's 


estimate. estimate. estimate. 
Engines and enerators (erected) £4 45.75 
Condensing plant . . СИТ ix 1 „ £6 Q) 
Circulating pipes, &...... ... . . 1) * 2) 
6 e ore — 
Boilers . 66 2˙5.— се 5˙5 
Coal and ash conveyors . . . . 025 ... — oe — 
Steam pipes, pumps, KC. —ÜI— Ө 0:55 ... 506... (?) 
Economisers, flues. chimneys, coal 
stores and boiler stores . . . .. . . 1˙8 — — 
Engine-room buildings, cranes 
and engine foundations . . . . 112... 112 112 
Switch geur Mone 032 .. 0°32 0:32 


— а" 


£125 12:5 .. 88:69 


Five per cent. contingencies .....6 . 0:6 


— 


0:6 0°44 


"£151 151 £913 


Dealing with the 'question of overload capacity raised by 
Mr. Fox, I fully recognise that the advantages of steam tur- 
bines over gas engines in this respect are very great, and this 
feature makes the steam turbine particularly suitable for deal- 
‘ing with the peak load and for providing the s 
capacity, as suggested in my original statement. 
however, agree with Mr. Fox that it would be necessary in the 
case of a power station equipped with gas engine plant alone 
to install a very much greater normal capac 
plant than of steam turbine plant. As many wri 
past have pointed out, the correct amount of plant to allow 
for overload capacity cannot be expressed a 
the maximum load. It is more important to provide that the 
overload capacity chall be such that,in the case of one plant 


ity of gas engine 
ters in the 


в a percentage of 


being laid off for repaira, there shall still be a further spare 


plant in case of а breakdown. 


In my original estimate I assumed that the maximum load 
to be dealt with was 13,000 kw. and I based my estimates of 
capital cost, upon the assumption that for this purpose four 
4,000 kw. steam turbines would be required having an over- 
load capacity of 50 per cent., or eight 2,000 kw. gas engines 
Now it is obvious 
that in the case of the steam plant, should one turbo-generator 
be laid off for overhaul and one of the remaining plants br 
down at the time of maximum load, the available plant capa- 
city will be 8,000 kw. + 50 per cent. overload = 12,000 kw. or 
If, on the other 
hand, one of the gas engines is laid off for overhaul and a 
second engine breaks down, there will still be available six 
2,000 kw. sets = 12, 000 kw. having an overload capacity of 
to say, à capacity 


baving an overload capacity of 10 per cent. 


1,000 kw. short of the maximum demand. 


10 per cent., or a total of 13,300 kw., that is 
of 300 kw. above the maximum demand. 


The running costs of a 16,000 kw. gas-engine plant on a 
100 per cent. load factor were arrived at on the following 


basis :-— 


Fuel.—One ton of coal (costing, say, 103.) will produce in à 
of a nett calorifie 
300,000 B.Th.U.) 
and from 8510. to 95 Ib. of sulphate of ammonia, having a 


good by-product producer 150,000 ft. of gas 
value of 135 B. Th. U. per cubic foot (= 20, 


realizable value of from £10 to £12 per ton (say 85 lb. at £11 


per ton) = 8з. 4d. An additional 20 per cent. o 
28., is required for raising steam for producers 
auxiliaries, Acid and stores for producer cost 1s. 


of coal gasified. 10,000 B. Th. U. will, therefore, cost on the 


above basis 


20, 200,000 


Allowing 10,000 B. Th. U. per B. H.P. and taking 
ciency of the generator at 95 per cent., the nett cost 


0:0302 


г kw. hour = ———— = 
di 0:746 x 0:95 


= 0:0426 pence. 


10,000 x (10s. + 28. + ls. 6d. — 8s. 4d.) —0:0302d 


pare plant 
I do not, 


eak 


f fuel, costing 
and driving 
6d. per ton 


the effi- 
of coal 
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Repairs. Producer Repairs.— The cost of producer repairs may 
be taken at 0°0056 pence per kw. hour. 

Generatiug Plant Repairs.—Particulars of the actual cost of 
repairs at four independent installations where Ehrhardt & 
Sehmer engines have been running for а considerable period 
are tabulated below. Compared with these actual results, the 
original estimate of 0-011 pence per kw. is high :— 


Capacity of Period Total cost of ри Repairs 
Өр See put. per 

plant. covered. repairs. ууу, hours. kw.-hour. 

A. 550 B. H. r. . 22 months ... £98 10 0 4,500,000 ... 0° 

B. 350 „, „. 3 years #367 10 0 ... 3,600,000 ‚..*0°024 

С. 550 „, , ag weeks .. 62 1 7 2,300,000 ... 0:0065 

p. 1650 , . . Lyear ece 950 0 0 .. 7,500,000 ... 07008 


Aggregate 3,100 B. U. F. £778 1 7 17,900,000 00091 


Original | > ; 
1 j 16:000 „ I year ...Ё6,400 o 0 140,000,000 0011 


* Includes repairs to producer plant. 

Oil, Waste and Stores.—-The actual consumption of oil onan 
Ehrhardt & Sehmer engine, carefully checked for a consider- 
able period, has been found to bo 0:00039 gallons per kilowatt- 
hour generated =, at ls. 6d. per gallon, 0:007d. The cost of 
waste and stores has similarly been found to be 0:0004d. per 
kilowatt-hour. 

Labour.—A reasonable allowance for labour would appear to 
be, for by-product recovery plant :— 


95 men, averaging 4s. per shift. |... £5 0.0 
For engine room Jant — : 

6 drivers, at bs. per shift . . ОГЫ 110 0 

s greasers, at 5з. per shift. . . . 1 4 0 

1 switchboard attendant, at 4s, per shift. 0 4 0 

1 charge engineer, at qs. per shift . ото 

8 5 0 


For the two 2,200 H. P. engines at the Hoesch Iron and Steel Worki 
one driver and two greasers are employed per shift for the two engines 


= 199 X ^^ =0°0155d. 
Tho cost per kilowatt-hour = — 2.800 


Tne total working cost may, therefore, be summarised а 


follows: — | | 
Gas engine plant. Stm turbin 
Detailed Original Original 


estimate. estimate. estimate. 
Fuel usce. жеө» ieesetesqhetussesesato >з 0:0426 А " 0:141 
Re irs — producer Mu 0:0056 . 00482 
yas engines and generators. 00110  .. 0010... ,-- 
Turbines and boilers ......« 7 i vss х .. 0015 
Oil ..... . нен . . . . . . 6 . 0 с .. 0008 
Waste and stores . O0 0008p 0:0075 
Labour. p nene 0:0155 00155 0-012 
Interest and depreciation ... . 0:0517 00517 ... 09% 
0:1342 0:13539 0:201 


My original estimates were based on a 15 per cent. lo 
factor and а 100 per cent. load factor to indicate проп Md 
basis the curves giving the total costs for any load factor W. 
constructed. 

As a reply to the general criticism that my statement V 
obviously prejudiced in favour of gas engines, өш, 
better than quote the comparison given by Mr. Stott, the ci 
engineer of the New York Rapid Transit Railway, 1n his Pa 
on “ Power Plant Economies,” before the Americar Instit 
of Electrical Engineers. Mr. Stott gives the following hs" 
as representing the relative capital and running cost of differ 


systems of generating electricity :— КО 
l : i Capital cost. Running € 
Per cent. Per cen 


Reciprocating engines 1000 eee 100 0 
Ваа toin ё ff СОЕ н 825 76 U 
Reciprocating engines and exhaust steam 51 

tar bine Rn 0 506 
Gas engines... . t t UUT 1000 0 4 3 
Gas engines and steam turbines 912 | 


In the summary of his Paper Mr. Stott adds : “Ап ante 
cumbustion-engine plant in combination with а ateam-tur 
plant offers the most attractive proposition for eman 
reliability to-day, with the possibility of producing the kilo 
hour for less than half its present cost.” " 
From the above it would appear that future competitio 
electric generating plant will not be between turbines 


reciprocating engines, or between turbines and gas engines, 
but the main contest will be: Reciprocating engines combined 
with exhaust turbines v. steam turbines combined with gas 
engines.—I am, &c., LEONARD ANDREWS. 

4, Queen Victoria-etreet, E. C., Nov. 22. 


SENSITIVENESS OF PHOTOMETERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır ;—In thanking Mr. Wild for his flattering reference to 
the Flicker photometer manufactured by my firm, may I return 
the compliment by saying that I feel confident, if I had had an 
opportunity of regularly using his pattern, I should be quite as 
convinced of its merits as he is. 

Mr. Wild says that by moving the comparison box through 
a gradually diminishing distance on either side of the position 
at which it eventually comes to rest, an intrinsically insensitive 
screen may be made to give fair results.” But I would go 
further and say that the efficiency of any screen would be 
thereby increased, although some, of course, more than others. 

The practised photometrist may acquire sufficient skill to 
gradually alter the illumination on one of two surfaces, and 
say to himself, Now I have reached the point of balance ”; 
just as people are to be found who will tell you that they can 
compare signal green and ruby red without any difficulty what- 
ever. Few of us mortals, however, can hope to soar to such 
heights, and for us some form of to-and-fro movement seems 
essential, 

I quite agree with Mr. Wild when he says: “The to-and- 
fro movement with carriages of ordinary construction and 
weight is of necessity so much greater than the movement 
necessary to show a decided want of balance on tho screen, 
that the;chances of the screen being finally stopped within the 
limits of apparent perfect balance are remote.” It is hard 
enough when one of the lamps has to be moved, but when it 
becomes a caso of following the moving photometer head with 
an eye pressed close against a telescope, the difficulty is enor- 
mously increased, to say nothing of the unnecessary fatigue. 

This point was brought very forcibly to my notice when 
checking a street photometer of Mr. Trotter’s pattern against 
а standard glow lamp. The increaso in sensitiveness when tlie 
adjustment was made by altering the angle of the inclined 
screen, instead of by moving the standard lamp, was so re- 
markable аз to induce me to devise a photometer head on the 
same lines. In this instrument an adjustmont of 1:20 is pos- 
sible by altering the inclination of one of the photometer 
screens by means of a lightly pivoted milled head. It is thus 
possible, either to make the entire adjustment on the movable 
screen, or to roughly balance the lamps, in the ordinary way, 


and to make an accurate adjustment of the last 10 per cent., 
вау, on the screen. 


I must not, however, occupy your valuable space with a 
eseription of 


tion of the apparatus; suffice it to say that my experi- 
ence with it convinces me, and I feel sure that in this Mr. Wild 
will agree, that a great deal of the difficulty experienced in 

lancing illumination is due to the crude and unsuitable 
arrangements so often employed to obtain that balance.—I 


E zT KENELM EDGCUMBE. 
7, Victoria street, S. W., Nov. 26. 


COST OF POWER SIGNALLING PLANTS AND 
AUTOMATIC SIGNALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


ee ee the original cost of installing electric sigual- 
a ral Ways is fairly well known, there is but little infor- 
н zu to the cost of maintenance and operation. 

байр lnvestigations on this subject I was fortunate in 
the three Viae ik to see the records which are kept by 
Railways ube railways of the London Underground Electric 
Northern ÉD tho Baker-street & Waterloo, the Great 
Fuster ау & Brompton, and the Charing Cross, 
only as to th mpstead, From these I have gathered data not 
train moy e cost of operation and maintenance, but of the 
y the 0 and number of failures, and I am so struck 
figures ho erful record therein presented that [ feel that the 

should be made public property forthwith. I have 


n further favoured by the consent of Mr. Stanley, the 


e eae Se 


general manager, and Mr. Thomas, the superintendent of the 
above railways, to furnish you with the data given below. 

I would first remark that I assume that no one now 
questions the wisdom of the course adopted by the London 
Underground Electric Railways Co. of London in not 
only equipping these tube railways, but also the District 
Railway, with power-worked points and ‘signals, automatic 
signals and track circuits. From the very first there was no 
question but that automatic signalling was the only possible 
scheme under which the required train service could be ope- 
rated. There were many reasons against the usual signal 
boxes and manually-operated signals. Of these not the least 
was the fact that the headway proposed was so fine that there 
would not be time for the usual block-telegraph signals to be 
exchanged and for the outdoor signals to be lowered aud 
restored for each train. Another difficulty was the problem of 
finding locations for the boxes in the tubes and tunnels, whilst 
the expense of such а large number of signalmen was prohibi- 
tive. So whilst automatic signals were, in a sense, forced upon 
the company, the results from tho two points of view of safety 
and quicker train movements have been such that the expense 
has been amply justi&ed, and both the company and the 
travelling public have cause to be gratified. But in the third 
direction that of cost—the result is also satisfactory, as will 
be judged from the figures I will now give and which are, as I 
have said, authentic and personally checked by myself. 

The total mileage of singlo line in the three tube railways is 
41:68 miles and the average number of signals is 15:85 per 
mile. During the week which I chose at random there were a 
total of 1,538,982 round movements of signals, train stops and 
points (by * round movements" is meant the lowering and 
raising of a signal and the reverse and normal movements of 
points). Following up my investigations, I found that during 
a period of 13 weeks thero was an average of 14 cases of 
failure per week of either points, signals, train stops, locking 
frames or their connections, which were all failures on the side 
of safety. 

This gives an average of onc failure in 109,877 movements. 
The loss of time to trains debited to these failures works out 
at 15 seconds рег 1,000 milos. These figures speak for them- 
selves. The cost of operation is equally satisfactory. The 
total cost per passenger train-mile per week works out at 
0:457 of a penny, and the cost per milo of single track is 
£4. Зв. 6:68d. Included in these figures are the cost of the 
power (as charged by the Chelsea Power Station); material 
used in repairing, cleaning, &c., tho signals, pointa, facing 
point locks, locking bars, train stops, and locking frames ; the 
lighting and cleaning of the signal lamps and the wagos of the 
signalmen, repairmen, linesmen and inspectors and all this, 
divided by the number of signals, works out at дз. 3:924. per 
signal.—I am, &c., 


London, Nov. 23. Н. RAvNAR WILSON. 


THEORY OF ELECTRIC OSCILLATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I only trouble you with another letter on this subject 
to remove a doubtless unintentional misrepresentation. When 
I wrote of "the direction of wave motion" I did not mean 
necessarily that of tho “radius vector," but the direction of 
propagation of the wave at the point under consideration. 
This in some parts of the space near the oscillator makes a con- 
siderable angle with the radius vector. | 

Subject to that correction, Dr. Fleming rightly represents 
mo as holding that the wave is of a pure transversal type. 
Otherwise, cither the current would have a component in the 
equipotential surface through the point (which is very like a 
contradiction in terms), or its magnetic ficld would be oblique 

ith regard to it. 
"Dr. Fleming's demonstration of the correctness of the Hert- 
zian “guess” is a tempting subject for criticism, but to do it 
justice would require more space than you could afford on F 
question which seems to interest very few of your readers, an 
more time than I can spare. I think I сап detect in this demon- 
stration an instance of the fallacy of ambiguous terms, and, in 
its premises, more than one arbitrary assumption екш, “е, 

Wimbledon, Nov. 20. W. M. MADDEN. 
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VENTILATION OF BROWN-BOVERI TURBO- 
ALTERNATORS. 


In our issues of September 20th and 27th we described at 
some length the system of ventilation employed at Messrs. 
A striking 
example of the positive character of this ventilation is fur- 
nished in the case of the above three-phase turbo alternator 
installed at the Dressia Spinning and Weaving Mills (near 
By means 
of a delivery pipe, connecting on to the quite short chimney of 


Brown, Boveri & Co. with their turbo-generators. 


Moscow), and shown in the annexed illustration. 


the standard alternator, the warm air leaving the latter, in- 
stead of passing into the engine room, is led into adjoining 


offices, as shown, which arc in consequence effectively warmed. 


The air drawn in by the alternator is taken from the outside 


atmosphere, and, being pure and free from dust, affords the 
means of ventilating, as well as of warming, the offices in 
question. 


| Metnop of Usixd Heat Losses FOR VENTILATING AND WARMING. 


The full-load output of this alternator—the losses in which 
are so effectively turned to good account—is 900 kw. at 2,400 
revs. per min., 210 volts and 40 cycles. 


COMPARATIVE PEBFORMANCE OF STEAM AND 
ELECTRIC LOCOMOTIVES.* 


BY A. H. ARMSTRONG, 


Summary.—The author deals with the performances of steam and 
electric locomotives from the point of view of economy, and gives 
detailed particulars of the various items which are affected. He also 
points out that, besides economy of operation, there is the more im- 
portant question of increased capacity. 


Among the many electrification projects now in cours 
struction or completed, nearly all were inspired by suh oo 
cleanliness, smokelessness, convenience, &c. There are, however 
other sections of our steam lines where these same reasons do not 
apply with equal force, and benefits of a more far-reaching nature 
must be made evident before such electrifications can be considered 
as necessary or desirable. Any economy in fuel does not in itself 
offer a sufficient saving to pay an adequate return on the large in- 


* Abstract of a Paper read be Nee 
i i efore tt aric: oc 
trical Engiueers, November 8, 1907. P 


vestment required for electrification. We can, however, find in a 
comparison of the characteristics of the steam and electric loco- 
motives а contrast so marked that it shows, not only the superiority 
of the electric locomotive for general railway conditions, but it also 
suggests changes of a fundamental nature in present methods of 
operation now necessary with steam locomotives. In general, the 
electric locomotive must compete with the compound steam loco- 
motive on level divisions and the simple engine on heavy grade 
divisions, although the Mallet compound has lately been introduced 
with some success in this latter class of work. 

The general shape of the steam locomotive characteristic is given 
in Fig. 1, which shows the relation between the speed and tractive 
effort of а simple consolidation locomotive designed for heavy freight 
service. Assuming that the locomotive will give 88 per cent. of its 
theoretical tractive effort when starting, it is capable of providing 
but 80 per cent. tractive effort at a speed of 10°6 miles per hour 
(with the constants of the particular locomotive chosen for illustra- 
tion) at which the boiler is giving its full output. Hence higher 
speeds can only be reached with an earlier cut-off and a consequent 
reduction in mean effective pressure and tractive effort. Locomotive 
engines are generally designed to give their maximum tractive effort 
at 90 per cent. theoretical cut-off at a point corresponding to a co- 
efticient of adhesion of approximately 22 per cent. of the weight upon 
the drivers—that is, at about slipping point of steam locomotives 
with good rail conditions. It is immediately evident, therefore, 
that the tonnage rating of the locomotive on culing grades must be 
so proportioned that the maximum tractive effort called for will be 
less than the available tractive effort of the locomotive in order to 
provide а small percentage, say, 10 or 15 per cent., for possible start- 
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Fic. 1.—Tyercan Steam Locomotive CHARACTERISTIC (SIMPLE. 


ing under maximum grade and load conditions. In other words, 
as the steam locomotive is designed so that the maximum tractive 
effort is delivered with not greater than 22 per cent. of the 
weight upon the drivers, it is not possible to take advantage of pos: 
sible abnormally good rail conditions (either natural or made ab- 
normal by the use of sand) as the engine itself will fail to deliver 
any excess tractive effort thus made available with increase 

coefficient of adhesion. 

On the other hand, the tractive effort of the electric locomotive 
is limited only by the adhesion between driving wheels and rail, 
and aside from some 15 per cent. greater adhesion possible with 
the uniform tractive effort provided by the electric locomotive, 
it is possible with this type of motive power to take momentary 
advantage of abnormally good rail conditions or to derive full 
benefit from the use of sand; indeed, tests have been taken with 
electric locomotives showing as high as 35 per cent. eoeflicient 
of adhesion between driving wheels and rail. This point is 
emphasised as with the greater tractive effort of the electric loco- 
motive it becomes possible to give them a higher tonnage rating 
for the same weight upon the drivers than would be possible with 
steam locomotives operating over the snino track. 

Fig. 2 compares the charactcristics of the steam locomotive and 
the direct-current gearless, alternating-current single-phase geared, 
and alternating-current three-phase geared electric locomotives. 
As all types of motive power share in common the fact of & 
| certain critical speed beyond which full tractive effort cannot be 
maintained, the curves in Fig. 2 have been prepared on the 


— K — 
basis of showing the relation between percentage of maximum trac- 
tive effort available at speeds higher than the critical speed. 

Fig. 3 shows a concrete case of а 22 by 30 steam locomotive of 
the simple type equipped with 57 in. drivers, contrasted with both 
an alternating-current geared and a direct-current gearless electric 
locomotive designed for the same tractive effort both maximum and 
running, but for a higher speed. The contrast of these different speed 
characteristics brings out sharply the small speed variation with 
diferent tractive efforts delivered by the electric locomotives, this 
anall variation being even more marked in the case of the direct- 
current gearless than in the case of the alternating. current geared 
motor working at a lower iron saturation and thus affording a more 
sloping speed characteristic. | | | 

The locomotive characteristic in Fig. 8 is for а type in daily use 
on the mountain division of one of the largest Western railways, 
and has been prepared on the basis of 75 per cent. of the possible 
boiler capacity, as that is found to be the average condition with 
the usual firing. 

What might be termed the performance capacity of a steam 
locomotive may be worked out from the speed and tractive effort 
characteristics given in Fig. 8, using as a basis the 1,000 ton-miles 
trailing load moved per hour on the prevailing gradient of 2'2 per 
bent. The coal consumed, crew wages and maintenance charges 
worked out on this basis are shown in Fig. 4. The assumptions 
necessary are as follows: Cost of coal, 12s. per 2,0001b. ; engineer, 
дз, per hour; fireman, 1s. 5d. per hour; conductor, ls. 7d. per 
hour; three brakemen, 3s. 7d. per hour; average mileage per loco- 
motive per year, 86,500; total maintenance, including round house 
pm £1,000,000; maintenance per locomotive-mile actually run, 
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PER CENT ОЁ TRACTIVE EFFORT AT CRITICAL SPEED 


PER CENT OF CRITICAL TO RUNNING SPEED 


Fic, 2.—Trrical CHARACTERISTICS OF STEAM AND ELECTRIC 
LocoMOTIVES. 


К dies become a partly accepted fact that the electric locomotive 
‘af S should be so proportioned as to enable it to operate 
el qn. igh rate of speed on level track and at a much slower 
in this r grades; in fact, conforming with present steam practice 
mon pracive to The writer would point out that why it is com- 
instead of ce to run at very low speeds on mountain grade divisions 
tions, ig bee ns the high speeds in vogue on 1nore level por- 
enough to cause a steam locomotive cannot be built powerful 
speeds tha supply the heavy tractive effort required at any higher 
ББП | ове now in vogue. It is just this characteristic which 
such locom соне possesses to an almost unlimited extent, and 
Operate at h i can be built which are even more powerful and 

or мо Б er speed than can be utilised at present. | 
capable of Bà " the simple consolidation locomotive considered is 
speed of 15: 4 niles’ a tractive effort of 25,6001b. at a maximum 
While a sin le Nor ев рег hour, and weighs 165 tons with tender, 
is capable s d cw York Central electric locomotive of the 6,000 type 
iles per our id. ng the same tractive effort at approximately 37 
that such unit; and the weight is only 100 tons. Owing to the fact 
Perfectly index he, be run in groups of two or more and still be 
Very large singl e control of a single operator, the advantage of 
of the electri T units is somewhat modified, and the introduction 
size and con | Ccomotive may also introduce new ideas as to the 

ee ect оо of single hauling units. 

different ty б locomotive may be equipped with motors of several 
Certain К-ы having characteristics best qualifying it for 
rque and effe Work. Figs. 5 and 6 illustrate the usual speed, 
ent gear] ene; curves of two typical motors, the direct. 
ess and the alternating-current single-phase geared 
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type. The type of motor to be adopted is a matter requiring full 
local knowledge of the conditions obtaining in each individual in- 
stance before a proper selection can be mado. All three of the avail- 
able motors—direct current, alternating-current single-phase and 
alternating-current three-phase, possessthe one needed characteristio 
of great output per pound, and hence the arguments advanced for the 
substitution of the electric for the steam locomotive are general in 
character. As the direct-current gearless motor can be built in the lar- 
gest sizes, is the best understood, and is in successful operation 
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Fic. 3.—-Steam AND ELECTRIC LOCOMOTIVE CHARACTERISTICS. 
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upon a very important division of one of the largest steam roads, 
it is here chosen as the equipment of a typical electric locomotive. 
Such a four-motor equipment, as in Fig. 5, is capable of deliver- 
ing a tractive effort of 56,800 lb. at a вргей of 23 miles рог по 
approximate (depending upon the voltage), while the efficiency о 
conversion at this output would be 87 per cent., rising to a maxi- 
mum of 98 per cent. at higher speeds and lower tractive effort. 
Another form of construction, say, one similar to that employed in 
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| it the use of two four- 
st Mallet compound, would permi 
Er e trucks, providing an equipment of eight niotors and 


) ed of 23 miles per hour. 
a a endi ewound to give the same 


By f 113 
an output o ; е 
т e motors conld readily to gi | 
one effort at considerably increased speeds, if desired, 1 
A rall increasing the internal losses of conver i ee 
fullv in mod the fact that & single operator has ооа bs 
dup ape perfect control. and that such a loeomotiv 
| is 
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the work of two or more Mallet compounds and several locomotives 


of the simple and consolidation type, and it becomes evident that 


in the electric locomotive there are tremendous possibilities of im- 
proving present methods of railway operation ав now conducted 


with the steam locomotive. 


certain further assumptions are necessary: 


motive, 125 tons ; wel 
hour; conductor, 1s. 7 
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efficiency of transmission rail to ‘bus bar, 70 per cent. ; maintenance 
of locomotive, 24d. per mile run. The train crew is so divided as 
to permit the location of a brakeman in the engineer’s operating cab. 

The cost of electrical power must in this instance be most arbi- 
trarily assumed, owing to the widely different cost of coal, possi- 
bility of water power, &c., obtaining in different localities. As the 
cost of coal for steam locomotives will also vary greatly as to price 
and quality, it has been assumed at 12s. per 2,C00 lb., and a cost for 
electric power of jd. per kilowatt hour is based upon using the same 
price and quality of coal. As it is further assumed that an entire 
engine division of, say, 150 miles is to be electrified, it gives promise 
of a 24 hour load factor of 50 per cent., and this figure has been 
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taken. Approximating the first cost of installation of the generati 
station at £20 per kHowatt, and allowing 10 per cent. Pet deri 
interest and other fixed charges, the cost of power is brought up to 
possibly 0:37d. per kilowatt-hour at the station bus bar. 

The effect of increased speed on cost of operation is clearly 
shown by comparing the performance capacity curves of the 
steam and electric locomotives (Figs. 4 and 7). It will be ob- 
served that the reduction in the operating expenses is effected 
in the two items of crew wages and maintenance of locomotives 
and that the cost of fuel remains practically unchanged. This 
is as it should be, as the cost of fuel in the case of steam 
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locomotives or power with electric locomotives is the only funda- 
mentally necessary expense in train movement. Overcoming 
train friction and pulling train up grade against gravity repre- 
sents useful work performed, and this work is accomplished at an 
expenditure of approximately 4 Ib. of coal per horse-power-hour 
at the drivers with simple engines, and 2°66 lb. of coal per horse- 
power-hour at the drivers with electric locomotives, including 
all intervening losses between rail and generating station bus 
bar. The speed at which this work is performed, therefore, does 
not affect the cost of fuel or power, it being assumed that the 
motive power for the various speeds is во proportioned as to operate 
at the point of greatest 5 It should be noted that there is 
a considerable quantity of coal burned under the boilers of steam 
locomotives standing idle or coasting down grades, which may equal 
10 percent. of the total consumption in main line freight movement 
and much more in the case of helpers and switching engines. In 
the electric system also, besides the allowance made in distribution 
losses in arriving at 2°66 Ib. coal burned per horse-power-hour at the 
rim of the drivers, there will be an additional charge for labour and 
fixed expenses incident to power-house operation and first cost. The 
electric system, however, is not restricted to the use of high-grade 
fuel, but coal of an inferior quality and much lower cost can be 
utilised, besides the large opportunities for cheap power presented 
by the water powers generally available on mountain divisions. 
With the electric locomotive standing, or coasting down grade, 
there is no demand whatever made upon the generating station, 
and hence, the only expense carried through these periods is that for 
train crew and а certain amount for maintenance. On the other 
hand, with the steam locomotive there is a considerable amount of 
fuel burned and water wasted when standing at sidings and when 
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coasting. In the case of mountain railroadin with its frequent 
and prolonged delays, this waste may reach considerable proportions. 
Taking into account all losses and the following additional 
assumptions, the author gives an intereating table of comparative 
expenses :— 
Ratio of schedule to running speed u -grade steam locomotive 50% 

T „ „ „ „ electric , ii 60“: 
Schedule speed down-grade steam . |... ennt MO 15 m. p.h. 

эз 55 i „ electric .. rte 18 m. p. h. 

Comparative Operating E.cpenses per 1,000 Топ. Miles Steam (Simple) aud 

Electric Locomotives. Average of Up- and Down-Grade Operation. 

Steam Locomotives. 
Grade...... 4 per cent. 1 per cent. 1} per cent. 2 ү cent. 
75d. . m Ба. 


Coal ............... . 19-754. .. 19904. 

Crew eese 675d. .. 12000.  ... 18:01. .. 25904. 

Maintenance 565d... 89d. .. 1504. .. 18:0d. 
Total......... 19:5d. 35:654. 50°0d. 69:5d. 

Electric Locomotives. 

PO Wer 10 Cd. . 17754. .. 25254. .. 33:0d. 

Crew 564. .. 61d. .. 9904. .. 12:0d. 

Maintenance... 180d l. Sild. .. 454. .. 5:95d. 
Total......... 15 4d. 26:95d. 38 "75d. 50:954. 


Saving Effected by Electric Operation. 
41d. eee 6° d. eee 11:25d. [XX 18:554. 
A study of the above table is most instructive, 88 it shows that 
while the percentage saving with electric operation is approxt 
mately the same whatever the ruling grade, yet the actual money 
saving is much greater on the heaviest grades. As about the same 
investment must be made in each case for distribution system in- 
cluding third rail or overhead trolley, sub-stations, &c., the inference 
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brought forward. The opinions of the various speakers were 
as follows :— 


Dr. W. E. Somener said that he did not speak as a m 
but it had been his duty to ascertain the Views hald by net 
in regard to the training of епріпеегз. On the whole, he agreed with 
the advocacy of the“ sandwich” system. Its success depended on 
securing the help of the manufacturers, and in order to ensure this 
care would have to be taken to select only the most deservin students. 

Mr. R. K. Мовсом approached the subject from the standpoint of a 
manufacturer, but only indirectly connected with the electrical in- 
dustry. Не was not in favour of the- sandwich "system. Не empha- 
sised the fact that the student, during his time in works, must learn, 
in addition to what Dr. Kapp mentioned, that what was theoretically 
best was not necessarily the best commercially, and that economy in 
the use of material was not always advisable. Не did not think the 
proposed three months euch year during the college course was long 
enough, and the student would afterwards require a practical course 
quite as long as 8 he had not worked on the sandwich ” system. 
Instead, he advocated a shorter theoretical training than was usual, 
with a practical course either before or after. 

Mr. Brown agreed with Mr. Morcom that the time was not suffi- 
ciently long to make the man of any real value. | 

Mr. В. А. CHATTOCK agreed with previous speakers that from three 
to four months per year for several years would not fit a man to take 
his place as a practical engineer. He suggested as an alternative that 
a year’s practical work might alternate with a year’s theoretical work. 

Mr. S. Н. HorpEN believed that some previous speakers had not 
fully appreciated Dr. Kapp’s meaning. As he understood it a student 
was to go аз а workman, and there was uo question of his taking any 
responsible position. He thought that the ditficulty in connection 
with the system would be that at busy times the students would not 
be available, and that they would want to go to the manufacturer at a 
slack time when he did not want them. 

Mr. J. C. Vauprey expressed the opinion that a course of technical 
education should be followed by a practical training in works, and he 
thought the sandwich“ system could be made more useful by 
shortening the other holidays and lengthening the summer coarse ; 
then a student could spend, say, one such vacation in the foundry and 
another in the pattern shop, in either of which departments a few 
months’ experience was sufficient for most enginecrs. 

Mr. Нлгғовр spoke against the apprentice system, since it was 
left entirely to the man himself as to whether he got any good out 
of it or not. He thought the * sandwich ” seen might be prefer- 
able, especially if the vacation was lengthened. а 

Mr. А. HiLL said they were discussing а very debatable question, 
as the proper trainin depended on the individual, the circumstanccs, 
and upon the particular career the student proposed to take up. 

Mr. Jackson stated that a system similar to the“ sandwich sys. 
tem had been tried in connection with Whitworth scholars, but had 
been given up, mainly because it had been found that many of the 
men would not work. ' | 

Mr. PEARSON said that, although a man on leaving a technical col- 
lege might be useless at first, he would in a very short time become 
more useful than a man who had not had such a training. 

Mr. Млкрікз asked for whose benefit the long vacation had been 
devised, seeing that they had been told it was necessary for the student 
to do other than college work during that time, an suggested that 
they might arrange a sandwich » system with alternate theoretical 
and practical courses, each lasting six months, some students taking 
the former at the some time that others took the latter, во that there 
| would always be an equal number of men asking for employment in 
к adequate return on the investment required for the elec- | works, and they woul be able to deal with twice the present number 
à cation, There are still other divisions where a much desired | ^! students in existing universities. T 
КЫШ 10 15 track · lonnage capacity can only be effected by double As Prof. G. Kapp did not reply to the discussion, the pro- 
: aec ong as the steam locomotive is adhered to as the type | cecdings terminated with a vote of thanks to the chairman for 
Ж ben power used. Double tracking a mountain-grade division | his addres. 

a dis 7 ok enormous expense, and electrification of the | 
Ж ack may relieve the present traflic congestion at a moderate 


The subject of the electrification ot steam roads is, therefore, a ELECTROLYSIS OF VERY DILUTE SOLUTIONS ОЁ 


must be drawn that the heavy grade divisions present a more at- 
tractive field for electrification than level sections when considered 
from the purely economic standpoint. There are other items of | 
saving and other reasons for electrification which may be more or 
les controlling in individual cases, but 16 seems possible to make 
the broad statement that the mountain-grade division offers в par- 
tienlarly attractive field for the electric locomotive, and its intro- 
jacion should be the means of effecting such economies in both 
freight and passenger transportation as to pay a satisfactory return 
проп the investment required. | | 

The author then shows that, besides improved operating id ae 
the tonnage capacity of a division will be increased. (See Fig. 8.) 
Ho also is not partial to the simple locomotive, ав against th3 com- 
pound, bat prints cut that the former still holds its own «n m^un- 
tain divisions. 

As against the reduction in fuel expenses promised by the use of 
of the compound locomotive fitted with superheaters and feed- water 
heaters, the electrical engineer has up his sleeve the great possi- 
bilities offered by regeneration of power while electrically braking 
on mountain-grade divisions. 

In this Paper the writer has attempted to outline some of the 
fundamental reasons for the electrification of steam roads; the 
figures submitted are used for illustrative purposes only, and are 
not intended as being directly applicable to any concrete case. 
Detailed proof of many statements made has not been attempted, 
м the introduction of such proof would unnecessarily extend the 
Paper. Nor does the writer believe that the time is ripe for the 
electrification of steam roads at large ; indeed, the electrical enthu- 
іміз would be hard put to it if called upon to show reason for the 
electrification of many branch steam lines carrying a small tonnage 
at infrequent intervals. There are, however, certain divisions of 
our steam railways which, either on account of their broken profile 
orheavy traffic, offer an opportunity to introduce а superior type of 
motive power which will effect such economies in operation as to 
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very broad one, and while this P 
discussi due aper has been devo ed largely to a D OXIDE OF BILVER.* 
teristies of а operating expenses as affected by the different charac- NITRATE AND 0 

ane the two types of locomotives, it has been done to illustrate BY A. LEDUC AND A. LABROUSTE. 


antages resulting from i i i : А 
: f ] 
from this standpoint only can full i : By ү, р btai Б р silver liberated by electrolysis behaves like an alkaline metal, an 
y enefits be obtained. forms a compound whose formula is probably AgOH. 


— 


When a fairly concentrated solution of silver nitrate is electrolysed 


DISCUSSION ON PROF. G. KAPP'S ADDRESS TO | ate moderate voltage only silver appeara at the eather’. SE 


Т it is whitish and more or less compact, accor 

HE BIRMINGHAM LOCAL SECTION. 5 undai which the experiment is performed—?.6., density of the 
In the Note | : current at the cathode, concentration, acid or basic pr 115 ы 
the addre з columns of our last issue we gave an account of | bath, temperature, &c. The mass of silver deposited per ү omil 


88, delivered by Prof. G. Kapp, oa November 20:h, | varies within a few ten-thousandths with 5 КАН» 


ee E E ОНША ЗНАКА 


tot 
trical ceo Section of the Institution of Elec- change in appearance corresponds to ап ао 
volneers. In concludi . cathode. ^" : rer 
: ough it was unusual to h о Карр remarked that Some physicists, notably Patterson and d m dy uj 
yet he hoped th ave a discussion on such occasions, | tain of the neutrality of the nitrate bath submitted to e 9 
at any е Mu ке an exception, and in particular, | —— —— 5 „ NE 
` : urers who mig ht be present at the meeting * Translated from the %%% Pens. 
^ give thom the benefit of ысы on the points he had + A. Ledue, Journ de Physique, Vol. I., p. 561. 
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recommend the introduction of precipitated oxide. This oxide being 
slightly soluble in water the bath becomes basic, and it is important 
to know how it behaves under the influence of the current and 
whether the deposit on the cathode remains normal. | 

In order to simplify the problem we first studied the oxide alone. 
We prepared this body by treating the nitrate with a solution of 
baryta and washing the brown precipitate until the residual water 
was not rendered turbid by sulphuric acid. The solution when 
freshly prepared or kept in a closed vessel decidedly reddens phenol- 
thalein. 

Platinum Electrodes.—With a voltage between 10 and 20 volts a 
brown cloud is produced at the cathode and a large quantity of 
hydrogen is set free. Slight films of silver appear at the edge of 
the cathode—1.c., where the current is greatest. The brown cloud 
is formed by oxide of silver, but it is probably a sub-oxide, perhaps 
Ag. O. Phenolthalein introduced near the cathode produces a 
decided colouration. This latter, however, may be ascribed to 
various causes to which we shall return later. Oxygen is set free 
at the anode. To sum up, the experiment recalls the electrolysis of 
a dilute solution of potash. 

Silver Anode.—In this case the production of oxygen is rather 
less, while a bluish-black cloud is produced which has no action on 
phenolthalein. The bath having been conveniently arranged in & 
porcelain dish we noticed a black dust settle under the anode. This 
slowly disappeared, leaving & small gaseous bubble in tho place of 
each grain. This anodic product is, therefore, a peroxide, perhaps 
the sesquioxide produced in accordance with the formula 


2Ag - 60H -= Ag: OL BH. O.“ 


The bath becomes richer in silver as the experiment proceeds under 
these conditions. 


Mercury Cathode and Silver Anode. —Imitating Davy's experi- 
ment we tried to collect the cathodic eilver in mercury in order to 
remove it from the action of the bath. The escape of hydrogen is 
less abundant, but the cathodic cloud still exists. The meroury 
collects a little of the, silver, probably as much by the chemical 
action of the bath as by electrol sis ; but its increase in weight was 
only 0:041 gramme when the cathode of a nitrate of silver voltameter 
connected in series was collecting 0'196 gramme, or five times as 
much. Besides, the amalgam obtained has no action on water. 


Mixture of Nitrate and Oride.—If the concentration of nitrate is 
comparable with that of oxide—: e., very slight—the formation of 
a cathodic cloud is always noticeable, but no hydrogen is given off. 
As has already been noted by one of the authors, the nascent gas 
reacts on the nitrate in accordance with the formula 


2AgNO, + 10H =NH,.NO,+3H,0 +248. 


In fact, we have noticed, by means of Nessler's re-agent, the pre- 
sence of ammonia in the bath. If the bath is rich in nitrate the 
cathodic clouds no longer appear. However, one of us has several 
times seen a nitrate bath saturated by the freshly prepared oxide 
slightly clouded after some thousands of coulombs have been 
passed. 


Nitrate Alone.—The results sre analogous, even with relatively 
concentrated solutions, provided that the voltage is sufficient. Thus, 
with a solution goth of standard, а light cathodic cloud is seen to 
form when there is 1:5 volt per centimetre. 


Very Dilute Solutions of Oxide, Nitrate or Sulphate.—If a satu- 
rated solution of oxide is diluted, say, ten times, the cathodic cloud 
is no longer produced ; the cathode receives no appreciable deposit ; 
hydrogen alone is set free. A drop of phenol-thalein introduced into 
its neighbourhood produced an intense colouration; but no hasty 
conclusion must be arrived at, for distilled water, kindly furnished 
by several laboratories, shows the same phenomenon. We have in 
vain tried to purify it by freezing it in paraffin wax vessels or by 
distillation at atmospheric pressure in platinum apparatus. By 
adding to the water, under purification, a small quantity of 
sulphuric acid, slightly acid distilled water is obtained, which 
18 practically free from alkaline salts. In fact, we electrolysed 
this water at about 20 volts in a voltameter partitioned by a Soxhlet 
filter suitably paraffined, which has the property of preventing 
diffusion while permitting the current to pass. If at the end of 
15 minutes а small quantity of liquid was removed from the cathode 
compartment no alkaline reaction was noticed. Ifa very minute 
quantity of oxide, nitrate or sulphate is introduced into the bath, a 
small quantity of liquid removed at the end of a few minutes gives 
ап intense colouration to phenol-thalein. 


Conclusion.— There is, therefore, no doubt that silver li 

i ; $ iberated 
by electrolysis at a sufficient voltage behaves like an alkaline metal 
—1.c., reacts with water, producing an oxide which wholly or partly 
passes, according to circumstances, into the basic state, and has a 
ае 1 a . он ; but we have also seen that, con- 

е action produced with potassium, the met 
mercury does not have this property. здр. 


!!! сызы б 
* One of the authors proposes to study these oxides, 


MEASUREMENT OF INDUCTANCES WITH THE 
DIFFERENTIAL ELECTROMETER.* 


BY G. ATHANASIADIS. 


The inductance of a coil of resistance, R, may be determined by 
putting it in series with an inductionless resistance, R,, as in 
Joubert's method, then sending a sine current through R and Rl and 
compensating the P.D. at the ends of the resistances. This com- 
pensation is accomplished by means of an electrometer. This en- 
ables us to reduce the measurements to a single one, using it as a 
differential galvanometer by a suitable arrangement of switches. 
For this purpose it is well to choose a Kelvin quadrant electrometer 
of Mascart’s symmetrical type. 

We connect the quadrants 2 and 4 with each other and with the 
needle, and the latter with the point B. Through this point the 
inductionless resistance AB and the inductance and resistance BO 
connect with each other. A is joined with quadrant 1 and C with 
quadrant 8. When the P.D. between A and B becomes equal to that 
between B and C, equal and opposite couples act upon the needle, 
so that the pointer shows zero. This is brought about by a suitable 
change in the resistance R. R and К, being known, and the fre. 
quency п being found by measurements, the inductance is deter. 


, 1 : 
mined by the formula L= Dod JR. - R? which results from the 


; V (effect.) V, (effect.), 
relation I (effect.)= JR! + гра и R, 

The point B is earthed. The alternating current is taken from a 
small alternator, whose speed is regulated so that the P.D. at the 
ends becomes 20 to 30 volts. 

The sensitiveness of the instrument increases with the P. D. at 
the ends A and C. Therefore it is not very sonsitive when R and 
R, are small. Still, this method is excellent for determining the in- 
ductances of telegraphic coils, induction coils, &c. The accaracy 
lies within 0°5 and 1 per cent. As variable resistance we take 


when effective V =Ү'. 


either a resistance box without inductance or the resistance of а salt 
solution provided with electrodes of the metal in solution, and 
capable of displacement for adjustmenta of resistance to be measured 
at the end of the experiment. The essential advantage of the 
method is that the P.D. is measured at the ends of both resistances 
Rand Ri simultaneously. It is also useful in laboratory measure- 


ments. 


PARLIAMENTARY NOTICES. 


We continue this week the publication of particulars of notices 
of application to be made to Parliament and to the Board of Trade 
in the 1908 Session in regard to electricity supply and electric trac- 
tion schemes, &c. :— 

ELECTRICITY SUPPLY PROVISIONAL ORDERS. 

MUNICIPAL, —Corporations of Lowestoft (for Oulton Broad), M 
field (to mend Macclestield Electric Lighting Order, 1901), and Terres. 
bury. Urban Councils of Fleetwood (to revoke Fleetwood то 
Lighting Order, 1890, and to annul deed of transfer between Counci 
and Fleetwood & District Electric Light & Power Synd.}, Oulton 
Broad and Thornhill. Rural Councils of Llandaff and Dinas Ponte о 
extend power of 1901 Order), Swansea (for Llansamlet) and Wirral (for 
Heswall:. 

COMPANIES, &c, —Lymington Electric Light & Powe 
area of supply to Boldre and Sway and portions o 
Hordle), Strathclyde Electricity Supply Co. (for Johnstone“, 
balfour (for Halesowen). 

ELECTRICITY SUPPLY BILLS. T 

A bill is being promoted to incorporate a joint committee eom 
representatives of the companies supplying clectrical energy in д 
апа to empower the joint committee to purchase, lease or other li uS 
acquire lands and buildings for the erection of generating stations, lv 
define terms and conditions upon which the London electric supply 


— 


r Co. (to extend 
f Milford and 
Mr. Geo. 


* Translated from the Physikalische Дохе. 
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companies other than the constituent companies may be represented 
upon and nominate members of the joint committee, to appoint a 
standing arbitrator to determine differences between companies апа 
bodies represented on the joint committee, to provide for the inclusion 
(as constituents of the joint committee) of any local authorities in 
London being undertakers for the supply of electrical energy and to 
empower nd local authorities or the London County Council to con- 
tribute to or guarantee the stock of the joint committee, to trausfer to 
and vest in the joint committee the po stations of any of the 
London electric supply companies or o local authorities, to enter into 
agreements for giving or taking а supply of electrical energy, to autho- 
rise the join ommittee to sell, and supply electricity in bulk to any 
company or local authority authorised to distribute electrical energy 
and to supply energy for railways, tramways, canals, docks, &c., 
within and without the area defined in the bill, which includes the 
Administrative County of London, West Ham, East Ham, Barking 
Town, Walthamstow and Leyton (in Essex), Bromley, Erith, Bexley, 
Foot’s Cray, Beckenham and Chislehurst and the parish of Motting- 
ham (in Kent', Croydon, Kingston-on-Thames, Richmond, Wimble- 
don, Barnes, Ham and Maldens and Coombe and parish of Mitcham 
(in Surrey’, and Hornsey, Chiswick, Acton, Willesden, Hendon, 
Finchley and Tottenham (in Middlesex). 

A bill is to be introduced to incorporate a company to generate and 
supply electricity in the Administrative County ot Londen and por- 
tions of Middlesex, Essex, Kent and Surrey, to enter into agreements 
as to the supply of electricity within and beyond the proposed area of 
supply, to acquire lands for generating stations, to purchase under- 
takings and powers of authorised distributor: of electricity, to apply 
for provisional orders to enter into agreements with Government 
Departments, authorised distributors of electricity, local authorities, 
de., to pay interest out of capital, to manufacture and supply 
machinery and fittings, &c. 

A bill is being promoted to confer powers upon the Westminster 
Electric Supply Corpn., the Kensington & Knightsbridge Electric 
Lighting Co., the Notting Hill Electric Lighting Co., the St. James’ 
& Pall Mall Electric Lighting Co., and{the Central Electric Supply Co. 
to enter into agreements with respect to the giving and taking by all 
or any of the companies of a supply of electrical energy in bulk and 
for {Йе distribution of such electrical energy within or beyond the 
area of supply, to amend or repeal certai 1 pro visions of the companies’ 
electric lighting orders and certain sections of the Electric Lighting 
Acts of 1882 and 1888, to exempt com nies from the operation of the 
Building Acts and Bye-laws, to relieve from proceedings against 
nuisance, &c. 

Finehley U.D. Council, to extend area of electricity supply to Friern 
Barnet, to supply electric fittings and motors on hire. to allow dis- 
counts, to exempt from liability to supply electricity in certain cases, 
to supply electricity in bulk outside Council’s area and for traction, &c. 

A bill is being promoted by the South Wales Electrical Power Dis- 
tribution Co. and the Treforest Electrical Consumers’ Co. to legalise: 
working agreements entered into by them, to transfer certain powers 
of the South Wales Co , to authorise sale of the Neath and Bridgend 
stations of the South Wales Co. and to authorise supply of electricity 
in bulk by Neath and Bridgend Councils, to repeal Carmarthenshire 
Electric Power Co. Act, 1903, to annul agreements with certain locai 
authorities and others for the supply of electrical energy by the South 
Wales Co., to authorise issue of preference shares to creditors in satis- 
fuction of debts, to issue capital and exercise borrowing powers at а 
discount, to postpone interest on debenture stock, &c. 

_ Keighley Corporation, to confer further powers upon the Corpora- 
tion with regard to the electricity undertaking, to authorise the pur- 
chase and running of motor omnibuses, &c. 

Leicester Corporation, to authorize supply of electrical energy for 
оте from the tramway power station, to make further provision 
with respect to the electricity undertaking, &c. 
UP PE Urban District Council eek further powers with regard 
к eir electricity undertaking, including authority to enter into 
шч for the supply of electrical energy in bulk, to authorise the 
ransfet of their undertaking, to supply electric motors and fittings, 
to undertake wiring of houses, &c. 
оаа Urban District Council, to extend and amend Bridgend 

loetrie Lighting Order, 1903. 


TRAMWAY PROVISIONAL ORDERS. 


он and Manchester Corporations, the Potteries Electric Trac- 
кан 15 and the North Staffordshire Tramways Co. (to authorise altera - 
ramways and to confirm alterations carried out, &c.). 


ELECTRIC Traction BILLS, 


„ш Electric Tramways (Ltd.) to construct new tramway in 
ways 915 о; to regulate rates and fares on tramways and light rail- 
5 and the County Councils of Middlesex and Hertford, 

pend time, Ke. 

Be poration, to revive powers, extend time, &c. 

Stock t rporation, to construct new tramways, ke. 

i port Corporation, to construct tramroad in Hayfield, to u~e 


sinking funds instead of borrowing, &c. 


Н ; 
git Corporation, to construct additional t ramways, &c. 


Urban District Council, to amend Erith ‘Tramways 
Ma ement Act, 1903, and the London County Council (Tramways 
beyond. the ements Act), 1904, to supply electrical energy for tramways 
London Coun district, to confer running powers over Bexley and 

A bill ; unty Council tramways, &c. 
ramwa (s being promoted to incorporate a company to construct 
ysin Croydon district and the parishes of Beddington, Couls- 


and 
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don and Warlingham, to confer running powers over Croydon Cor- 
poration tramways, &c. 

The West London, Barnes and Richmond Tramways Bill will seek 
authority to incorporate a company to construct tramways in Hammer- 
smith and Wandsworth (County of London) and in Richmond, Barnes. &c. 
(in Surrey}, to enter into agreements with Richmond Corpn. and Rich- 
mond (Surrey) Electric Light & Power Co. as to supply of electrical 
energy, to confer further powers on the latter company with respect 
to the supply of electrical energy outside their authorised limits, &c. 

London County Council, to construct additional tramways, to enter 
into agreements with the Metropolitan Electric Tramways (Ltd.) as to 
use and purchase of company’s tramways, &c. 

Great Northern, Piccadilly «€ Brompton Railway, 
capital powers and other powers. 

Bristol Tramways & Carriage Co., to extend time, &c. 

Nottinghamshire «€ Derbyshire Tramways Co., to extend time, &c. 

North-East London Railicay Co., to extend time for raising capital, 
to amend the company’s Acts of 1905 and 1907, &с. 

x Liverpool Corporation, to construct and work tramway in Litherland, 

c. 

Leeds Corporation, to construct tramways in. Horsforth, Rawdon, 
Yeudon and Guiseley, to take transfer of tramways in Pudsey, to 
extend time, &c. 

Metropolitan Railay Co., to confer additional borrowing powers, &c. 

Macclesfield d District Tranucays Co, to abandon portion of tram- 
ways and works authorised by Macclesfield and District Tramways 
Act, 1906. 

Highgate ШИ Tramways (Ltd.), to work tramway by electric power, 
to enter into agreements as to supply of electrical energy, to confer 
running powers over certain tramways of the London County 
Council, &c. 

London United Tramways (Ltd.), to construct new tramways їп 
Middlesex and Surrey, to extend time, &c. 


Joint Exvecrriciry SUPPLY AND TRACTION Вил. 


Burnley Corporation, to construct new electric tramways, to confer 
further provisions as to the electricity supply undertaking, &c. 

Blackburn Corporation, to construct new tramways, to confer further 
powers as to persons having separate source of electricity supply, &c. 

Morecambe Corporation, to acquire undertaking of Morecambe Tram- 
ways Co., to reconstruct and adupt lines for electric traction, to confer 
further powers as to electricity undertaking of Corporatien, &c. | 

Rochdale Corporation, to construct new tramways, to authorise 
supply of electrical energy outside borough, «ce. | 

Wolverhampton Corporation, to extend time for construction of 
tramways, to lay electric mains in private streets, to extend time for 
repayment of loans, &c. 


MISCELLANEOUS BILLS. 

A bill is being promoted to authorise the construction of roadways 
for motor vehicles and the alteration of levels of roads and streets in 
the Counties of London, Middlesex and Bucks, to authorise the Metro- 
politan Electric Supply Co. and other electrical uudertakers to eupply 
electrical energy, to enter into TE with local authorities, &c. 

In the Lower Thames (Grays) Dock Bill power is sought to acquire 
lands in West Thurrock for the erection of an electricity generating 
station, aud to supply energy to any company, body or person within 
the limits of the company’s undertaking. 


to confer further 


= 


LEGAL INTELLIGENCE. 


S онтантнан 


Fees of Expert Witnesses in Patent Actions. 


A point in regard to the case of Brown's Relay Patent, which vis 
heard in the Chancery Division before Mr. Justice Neville some паа 
ago, came hefore Mr. Justice Swinfen Eady on Wednesday on an ad- 
оК С ing for respondents 

г. BousFIELD, K. C., appearin 3, | 
application to have the Seaton at costs reviewed. One of the n 
had reference to the allowance to expert witnesses, Prof. John Perry 
and Mr. C. V. Boys, who were called as witnesses on behalf of respon- 
dents. The Taxing 


Master had allowed these үш ч cure 
. а 2 ud о 
each for their attendance in court and 5 guineas а day о! BI 
spent in qualifying or preparing themselves for the case. He thought 
the allowance of 5 guineas a day was too little, 


said this was an 


a3 the rule was to allow 


10 guineas in such matters unless there was some reason for засе 
from it. The action had reference to scientific investigations 2 E 
difficulty, and the principal people to whom one could go in i» eae 
were limited. Prof. Perry and Mr. Boys were gentlemen o ed 
rank in that branch ot science. Тһе Taxing Master hat ie WU E ee 
fees of two guineas to witnesses who were not calle E us к 1 

were necessary аз practical men, and. although they М el er RS 
the respondents had come armed ut every point о Dan p i En z 

Mr. Eve, K. C., appeared for plaintills, and objects 


the Master's taxation. | кү nt 
His Lokpbsiur said the Master had allowed for three independe 


` a1" fvi l 
expert witnesses, and he had made allowance for үз quat ue 1155 
attendance. — In addition to that he had alo en е 
attendance of two witnesscs for je | cO 9 8 
, : 8 K : inalifving and attendi Hes 
wry £210 and Mr. Boys £159 for q ving „ divel at; 
a oad for differing from the conclusion the Master had arrive 
The petition was, therefore, dismissed, with costs. 


i .. P ш = == 
Bakewell у. Shaw & Sons. | 
At the West Riding Assizes, at Leeds, on Tuesday, Mr. Justice 
Channell commenced the hearing of an action for the recovery of 
£257 for work done and electrical fittings, &c., supplied. Defendants 
counterclaimed for £224, the sum which they alleged it cost them to 
have the work done in accordance with the terms of the contract. 
For plaintiff it was stated that a contract was entered into in 
Nov.. 1906, for an electric light and power installation at defendants 
works, Holmes Pottery, Rotherham. m 
After hearing some evidence his Lordship intimated that he had 
come to the conclusion that plaintiff did not tender for the insulated 
wire necessary for corinecting up with the dynamos. He further 
pointed out that in his view plaintiff must get the value of his work, 
and as the figures were not correct it followed that the sum paid into 
Court was not enough. He thought the parties might consider the 
matter and would be able to arrive ata settlement. After a conference 
it was announced that the parties had come to terms. 


Cale v. Hans Crescent Hotel Co. 


At Brompton (Loudon) County Court on Wednesday, before Sir 
William Selle and a jury, plaintiff sought to recover damages in respect 
of personal injuries. 

Plaintiff's counsel said his client was helping in the work of over- 
hauling the hotel electrical installation and an urrangement was made 
between defendants and the firm who were carrying out. the repairs 
that for certain times during the day the lift should be used as little 
as possible while the work was being carried out. While plaintiff was 


warning, with the result that he was injured, and had been unable to 
work for six months. 

- PLAINTIFF, in cross-examination, admitted that his employers warned 
him not to work in the lift unless he had à boy with him to hold one 
of the ropes. 

The jury awarded plaintiff £50 damage, and costs were allowed. 
His Honour refused an application for a new trial as the verdict 
was against the weight of evidence, but he said the decision would 
have been a diflerent one had he been dealing with it without a jury. 
Etay of execution was granted in view of an appeal. 


patent) has been extra-judicially settled, and Sheriff Guthrie (Glasgow) 
has recalled the interlocutor of Aug. 19, and interdicts defender dur- 
ing the continuance of letters patent 4,548 of 1903, granted to Aug. 
Rosenberg, from manufacturing, selling, disposing or using any appa- 
ratus for ozonising air by the silent discharge of a high-tension electric 
current in which there are employed clectrode panels constituted by a 


pair of sheets of metallic gauze serving as electrodes of opposite 
polarity and interposed dielectric. 


In re Johnston, Benjamin & C». (Ltd.), Rawlines v. the Com- 
pany.--Mr. Justice Parker on Friday heard a motion for the appoint- 
ment of a receiver and manager in a debenture liolder's action. No 
interest had been pnid since the date of the debentures (1901), and a 
resolution had been passed to wind up the company. His lordship 
sanctioned the appointment. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Ап assistant electrical engineer is wanted for а mine in West 
Africa. Preference to one with experience in armature winding. 
Passage both ways and all found. Applications to the Dibiani 
Goldfields (Ltd.), 8 and 4, Great Winchester-street, London, E.C. 
Seo also advertisement. 


A foreman is wanted for electrical works in the North of England 
employing about 80 hands and manufacturing dynamos, motors, 
flame arc lamps, &c. See an advertisement. 

Sydney (N.S.W.) Municipal Council invite applications for the 
position of city electrical engineer. Commencing salary, £900 per 
annum, payable monthly. The engagement to be for one year certain, 
and, if continued, to be terminable at three months’ notice. £100 
allowed for travelling expenses to Australia, and the person ap- 
pointed will be required to take up his duties at the end of March, 
1908. Information regarding the Sydney electricity works may be 
obtained from Messrs. Preece & Cardew, 8, Queen Anne’s-gate, 
Westminster, London, S. W. Applications to the town clerk (Mr. 
Thomas H. Nesbitt), Town Hall, Sydney, by Jan. 16. 


9 H. n 2 the Brush Co., and lrte manager of the 
eerness & District Tramways, has been appointed f 
t*e Rhondda tramways. id к мол 

Мт. Blake, mains assistant at West Ham, having obtained an 
appointment under the Richmond (Surrey) Electric Light & Power 
Е E Harding has been appointed to the vacancy. 

т. W. Hall, Falkirk, has been appointed shift i 

Worksop Electricity Works. = n 


Mr. A. T. Gilbride, of Burslem, has b А -— | 
tant engineer at Leek. pues Dec mappointed. junior Assi- 
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at work in the shaft someone started the lift мыр giving plaintiff 


This action (for an injunction to restrain alleged infringement of 


‚_———————————— ——————————————_————_—_—_ 


EDUCATIONAL NOTICES. 
Northampton Polytechnic Institute.—The annual prize distri- 


bution and students’ conversazione will be held this (Friday) evening, 
when H.R.H. the Duke of Connaught, K.G., will distribute the 
prizes and certificates. The conversazione for members and students 


will be continued to-morrow (Saturday), when the building will be 


thrown open to all the members and students and their friends. 


Bradford Technical College.— We have received a eopy of the 


general and departmental reports for the session 1906 7 of this college. 


There were 238 day and 791 evening students, against 273 and 852 
in 1905 6. The diminution is attributed to the decrease in the number 


of City Council scholarships granted by the Education committee and 


the smaller number of students attending from the West Riding area. 
A satisfactory feature of the work of the day classes is the increasing 
number of students who remain for fourth-year courses. Further 
arrangements have been made for systematising the courses of work 
carried on in the evening, and an increasing number of students are 
attending systematic courses which extend over throc, four or five 
years. In the engineering department there were 150 day students 
and 48) evening students, with 65 students attending from other 
departments. In spite of certain drawbacks, excellent work is reported 
to have been done in the electrical engineering section. The course in 
motor-car engineering was well attended, special arrangements having 
been made to duplicate the laboratory demonstrations. 


Aberdeen.—Mr. Thos. Wilkinson, assistant electrical engineer, 
has resigned in order to take up an appointment as superintending 
engineer with a London contracting firm. 


Accrington.—Tho first section of the new electric tramways in 
Manchester-road was opened for traffic on the 21st inst. | 


Argentina.—The “Review of the River Plate” says Buenos 
Aires municipality have given an extension of 18 months to Messrs. 
Varela & Cunco for carrying out their concession for the Tigre tram- 
ways. 

Buenos Aires Provincial Government have authorised Mr. A. 
Limousin to erect an electric power station in La Plata, from which 
the Government will take current for 100 arc lamps for public lighting. 

Senor Soli has applied to Olavarria municipality for permission 
to erect clectricity works. 

Mr. В. Standke has submitted to Colon municipality a project 
for electricity works estimated to cost $170,000. 

The Minister of Public Works has submitted to the Governor of 
Buenos Aires Province projects for electric tramways in La Plata. 


Australasia.—The “ Australian Mining Standard " states that 
a company has been floated for constructing electric tramways in 
Townsville (Queensland), and the Municipal Council have been 
notified that arrangements have been made for the construction work. 

The company promoted by Clarke & Co. (Melbourne) for ыц 
the Launceston (Tasmania) electric tramways will have a nomina 
sas of £100.000 in £1 shures. 

г. К. E. Bradford, who superintended the construction of the St. 
Kilda-Brighton electric tramway, and has up to the present acted as 
manager of the undertaking, is to vacate the latter position, as the 
Chief Commissioner of Railways is of opinion that Mr. Bradford's 
salary of £800 a year is too heavy a charge upon the undertaking. 
Mr. Bradford's services will probably be utilised by the Government in 
another capacity. 

The second annual report of Fremantle (W.A.) Tramways and 

Electric Lighting Board states that the gross profit was £8,550 and 
the net profit, after paying interest, £4,079. 2,291,055 passengers 
were carried and 484,071 car-miles run, the revenue per car-mile being 
117194. and the average tare per passenger 2:564. In the electricity 
supply department there are 351 consumers, with 6,395 equivalent 
16 c.p. lamps connected, against 203 and 2,822 lust year. There are 
34 (12) motors of a total horse-power of 141 (461), 22 (nil) fans, 61 (59) 
arc lamps and 19 (17) Nernsts, in addition to stroet lighting. There 
are also 122 (47) hire-purchase installations. 
The Board of Trade’s correspondent at Adelaide (Mr J. Cresswell) 
states that the Adelaide Municipal Tramways Trust recently decided 
to invite tenders for supply of copper wire and special steel work for 
witches, crossings and turnouts for the lines which they have decided 
so convert to electric traction. Thermit welding is to be adopted. 


Baildon.—The Council have asked a company to submit a scheme 
for the supply of electricity in the district for public and private 
lighting. 

Battersea.—The electrical plant is to be insured with the Mani- 
cipal Mutual Insurance (Ltd.), through the National Boiler & 
General Insurance Co., to secure payment up to 15, 660, to cover the 
Poti оран, &c., due to breakdown. The annual premium 18 


Beckenham.—At the meeting of the Council this week it w.s re 
ported that the electricity undertaking was making satisfactory pro. 
gress. There was a profit on the past year's working and prospects of 
a larger one in the future. It was agreed to apply for sanction (0а 
further loan of £4,642 for extensions. 

Belfast.—At a publio meeting of residents in the Ligoniel dis- 
trict on Tuesday it was decided to send a deputation to wait upon 
the Corporation to urge the extension of the electric tramways to 
the district, 
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Birmingham. The Electric Supply committee report that the 
equipment of the first portion of the Summer-lane generating 
sation and of 15 sub-stations is practically completed. The recent 


growth in the demand for current has compelled the committee to 


consider the question of further extending the generating and distri- 


bating plant. 


During the year ended March last 7,009,002 units of electricity were 
wld for power and lighting and 3,878,082 for traction, and the esti- 


mates for 1908 are 11,000,000 units and 10,467,200 units respectively. 


The equivalent of 211,843 16 c.p. lamps was connected in 1907, and 


the maximum demand was 8,660 kw., the estimated fiyures for 1908 


being 286,860 16 c.p. and 11,660 kw. The plant capacity is 14,740 kw. 
ercluding Dale End plant) and the committee think that the in- 
cessed demand will exhaust the capacity of the existing generating 
pant, after allowing for a sufficient margin of spare plant, and for the 
proposed dismantling of Dale End. The committee anticipate that 


the demands for the winters of 1908, 1909 and 1910 will increase pro- 


jortionately. They have, therefore, forecasted their requirements for 
the next three or four years, and they ask the Council’s approval to 
the installation of additional plant and the borrowing of additional 
capital. The extensions of plant opos are in most cases duplicates 

are summarised as follows: Plant 
at Summer-lane station £183,635, sub-stations £14,850, Water-street 
tation £17,300, Dale End station £11,500, meters £4,000; total 
£251,285. The committee report that their scheme for supplying 
‚ and appears to have met a 


of the plant already installed, an 


motors on hire has been wiuely taken u 
publie need. On Sept. 30 there were 197 motors on hire and hire pur- 
chase, ш 1,224 н.р. The expenditure to Sept. 30 on this depart- 
ment amoun 
Finance committee be authorised to borrow £20,0CO to cover this ex- 
enditure and the prospective expenditure on ths same account. 

In order to further encourage the demand for electrical energy from 


large power users the Corporation are recommended to supply current 


at the rates following: From 3,000 units to 20,000 per quarter 1:26d. 
jet unit, 20,000 to 49,000 1-23d., 40,000 to 60,000 1'1 ., 60,000 to 
120.000 1:13d., 120,C00 to 180,000 1`104., 180,000 to 250,000 1:074. In 


wldition to direct current: power supply, the committee are now ina 


prition to offer large consumers extra-high-pressure alternating- 
Current supply, and the following scale of charges for this supply has 
лш up: Up to 500,000 units per annum 1d. per unit, up to 
o0 units 0-9d., 1,500,000 units 0-8d., 2,000,000 units 0775d., and 
; M 000,000 units 0`704. per unit. Where it is necessary to iucur 
nue expenditure on high-pressure cables for any particular 
: 11 1 committee require a guaranteed consumption up to the 
i : д per annum for five ycars, or its equivalent, All charges 
hi ject to 5 per cent. discount for prompt payment. 
5s not proposed to make any alteration in the scale of charges for 


day lighting supply, but it is recommended that the rentale 
ged for the smaller sizes of meters be reduced. 


autem At the meeting of the Tramways.committee on Mon- 
sth e са was received of the sub-committee recently ар. 
Хая „ a new type of tramcar upper deck cover, on 
ima if I$ no standard running through the middle of the 

ect and the cover is arched, enabling passengers to stand 


"е. The new cover was a d ; 
tdapting them 10 25 сагв, pproved, and orders given for at once 


iad (Lancs.).—A report has been prepared by the surveyor 
wenda Нат as to electricity supply. The Council have decided 
| Pusation to certain towns in order to collect information. 


а. н h ane recommendation of the borough electrical 

lanp-postg on the шне) it has been decided to adapt the 29 

or other high effici 15 volt supply by fitting upon them one tantalum 

a йым i. : E Christie estimates would 
r upwards of 4 { 

the annual cost by about йр post. 0 per cent, and reduce 


ngiringa aa gham.—Th 

inquitin . e Board of Trade havo been 
ia М th 2 Ше stepe taken by the Council to carry out the pro- 
by asking f 9 provisional order, and tho latter have replied 

Pr ^ years extension of the order, 

from Can 1. ^ point that is noticeable in recent communications 
for dees men Which haa some bearing upon the future demand 
te principal to T „is, the rapid increase of population in many of 
wpaktion has of the Dominion. At Winnipeg (Manitoba) the 
1000 to 85 8 from 80,000 to 100,000, at Ottawa from 
ie Population ^ at Sherbrooke (Quebec) from 18,000 to 15,00:), since 
tical Trades p; utes Were last issued in “ The Electrician ” Elec- 
At Sherby, ies: у and Handbook. 

JT tiom 01 are being made to the mains and plant 
vnde for the by the Sherbrooke Power, Light & Heat Co. 
Ме is at Drege 1 9 demand. This plant is turbine driven. 
nt 650 н.р, in motors included in the load. 


At (Наод 
taa is 065 hw Plant capacity of the station owned by the 
consume as been increased to 390,000 8 c.p. lamps, the 
At Winni mers being about 8,800. 
Чу Чыгар реге the Corporation supply has been made ex- 
Wed have been de the steam plant and generators formerly 
э: Electrig R кагдоі, current is purchased in bulk from the 
ie Plant unde h Way Co. The city also owns a steam-driven 
the control of the Waterworks Department. 


to £7,698. The committee now recommend that the 


Oustoms Duties.—In the Australian Commonwealth provisional 
tariff of import duties, which is being considered by the Common- 
wealth Parliament, and which was abstracted in our issue of Sept. 
20, “arc lamps and accessories and incandescent lamps, metal 
reflectors and shades and fittings for lighting " have all been subject 
to a duty of 25 per cent. (British goods, 15 per cent.) ad val. Are 
and incandescent lamps have now (from Nov. 15) been declared 
subject to 5 per cent. (British goods free), arc lamp accessories 
(under electrical and gas appliances, n.e.i.) 174 per cent. (British 
goods 12} per cent.), metal reflectors and shades 25 per cent. 
(British goods 15 per cent.) and electric cooking and heating appa- 
ratus is removed to item 178, 20 per cent. (British goods included). 


Disaster at Blackfriars (London).—Yesterday (Thursday) after- 

noon, while the workmen were engaged in widening the Black. 
friars Bridge, London, for the new service of L.C.C. tramways, some 
heavy iron casing for the buttresses of the bridge suddenly gave 
way, killing and injuring a number of men. 
. Dorchester.—The Council have asked the Board of Trade not to 
earry out their threat to revoke the provisional orders of 1901 and 
1906, as arrangements will be made to transfer the powers to a 
company. 

Dundee.—The Electricity committee have appointed a sub-com- 
ei to negotiate for sites for sub.stations at Cleppington and 

ochee. | 


Egypt.—Electricity supply was commenced at Khartoum in 
January last, the works being owned by the Soudan Government. 
The total capacity of the plant at the station is 138 kw., and already 
an extension is in hand of two 200kw. steam generators. The 
charge for lighting equals 1s. 044. per unit. 


Electric Power in Workhouses.—Lewisham Guardians have 
entered into arrangements with the South Metropolitan Electric 
Light and Power Co. for supply of power to the workhouse laundry 
at 21d. per unit. | 


Electric Ventilation.— A new system of electric ventilation has 
recently been installed at the Bon Marché (Stoke Newington), 
London, under the direction of the company's consulting engineer 
(Mr. F. Н. Taylor, A.M.I Mech E , A.M.I.E.E.), of Victoria-street, 
Westminster, S W. ö 


Electrical Exhibition, 1908.— In our issues for Aug. 23 and 30 
last we gave some particulars of the steps then being taken to 
organise an electrical exhibition for Manchester and district in 1908, 
At a meeting on Sept. 24 (called by the Lord Mayor of Manchester 
and the Mayor of Salford) it was unanimously resolved (1) that it 
was desirable to hold an exhibition in Manchester during October, 
1908, and (2) to raise the £5,000 considered necessary to make the 
exhibition a success by donations from the local authorities in the 
area affected, it being understood that tickets to the exhibition 
would be issued to the donors in proportion to the value of their 
contribution. 19 local authorities (including Manchester, Liver- 
pool, Salford, Bradford, Derby, Bolton, B!ackburn and Bury) and one 
company (the Lancashire Electric Power Co.) were represented at 
the meeting ; two other authorities have since contributed, and it is 
expected that additional authorities and electricity committees will 
co-operate. The proposed scheme for conducting the exhibition is 
as follows :— | 

A meeting of the electrical trade will be convened in Manchester on 
Dec. 6 and 1n London on Dec. 11 giving members of the industry an 
opportunity of attending whichever meeting is most convenient to 
them. It is anticipated that, this being the second electrical exhi- 
bition organised by the trade itself, it may reasonably be expected to 
be even more successful than the first (1) on account of the general 
support being given by the Corporations in the North ; (2) by reascn 
of Manchester being the centre of so great a number of textile, manu- 
facturing and mining industries ; and (3) from the more complete and 
comprehensive nature of the exhibition. It is proposed to have (1) 
an influential president, (2) a list of patrons, (5) a general committee 
to be appointed, consisting of (a) five representatives of local authori- 
ties, (b) two representatives of supply companies giving donations 
to the funds, (c) two representatives elected by the Institution of 
Electrical Engineers, (d) one by the Municipal Electrical Association, 
(e! three representatives of the National Electrical Manufacturers’ 
Association, (f) two representatives of the Electrical Contractors 
Association, and (у) five representatives from amongst the gencral 
E (General committee an executive or acting PORE a i 
be appointed, with full powers to carry out the scheme on a a Шы 
main committee. Consulting engineers : Mr. S. L. Pearce, Б Ii E: 
M. I. E. E., XI. I. M. E., and Mr. Victor A. H. M (озо. 5 
M. I. M. E. General manager, Mr. C. S. Northcote, ATE. : | шап 
sing secretary, Mr. W. Davenport. Profits arising out е с | 
tion will be allocated : | 1) In P 5 су, i e oe и 15 

` | ` 1 to donors а reentaye cont | м 
F with the electrical industry, and (4) the surplus 
(if any) to be dealt with by the committee. І Trans- 

Electricity in Mining.—At the meeting of the Messina (Tra 


i Mr. Arthur М. 

lopment Co. on Wednesday the chairman ( 
а ll eaid that electric power now played such 75 vi ani in 
cheapening the cost of production that they would not fai y 


the question of harnessing the falls and utilising the power which at 


mmunication is established between Suva 


and Levuka, a distance of 54 miles, of which 114 is by cable. Au 
i Lnutoka (via 


France.—H.M. Consul at Lyons (Mr. E. К. E. Vicars) reports 
that the Municipality of Lyons have decided to re-model the 
machinery of their existing waterworks by substituting electric 
centrifugal pumps for the steam pumps now in use, at an estimated 
cost of 310,000fr. (over £19,000), and tenders have been invited for 
the work (from French contractors), and are to be sent in by Jan. 15 
Mr. Vicars remarks that, although the actual contractor 


combine for the joint work, provided one only is responsible for the 


the principal French houses for the supply of either pumps ог motors. 
The preliminary papers must be put in by the 
A copy of the notice issued by the municipality 
Board of Trade, 78, Basinghall-street, London, 


Gloucester.—The Tramways committee recommended the Coun- 
cil on Wednesday to stop running the tramcars on two unremunera- 
tive routes. It was estimated that а saving of about £700 per 


annum would be effected. The recommendation was adopted. 


Great Northern, Piccadilly & Brompton Railway.—An exten- 
sion of this railway, consisting of a branch from the Holborn station 
to the new Strand station, will be opened on Saturday. The new 
station is situated on the site of the old Strand Theatre, near the 
corner of Surrey-street. A three-minute service will be maintaine 
during the greater part of the day, with through trains from the 
northern terminus at the busiest times. At other times passengers 


will change at Holborn. 


Halifax.—At the meeting on Friday the Tramways committee 
accepted the resignation of Mr. Frederick Spencer, manager of the 
municipal tramways since the system was opened in 1898. The 
resignation is to take effect at the end of March, 1908. The resig- 
nation of Mr. C. H. Spencer, rolling stock superintendent, was also 
accepted, the resignation taking effect at the end of December. 

The committee have now decided to ask the Institutions of Electrical 
aud Mechanical Engineers to nominate a member to undertake an in- 
vestigation into the atructual form of the car, brakes, &e. 

The chairman and the vice-chairman of the committce were appointed 
to draw ара scheme dealing with the appointment of manager, rolling 
stock superintendent, chief traffic inspector, &c. А special report and 
balance-sheet are being prepared showing the financial position of the 
tramways on Dec. 1. 


Hampstead (London).—The Finance commitiee has reported 
upon the questions of depreciation and reserve in connection with 
the electricity undertaking. 

Tables were drawn up showing (1) the probable useful life of the 
various portions of the plant anc distribution system and the amount 
which should (on this basis) have been set aside for depreciation up to 
March 31, 1907, and (2) the actual provision for depreciation and the 

rovision which should have been made if the basis in the first table 

ad been followed since the inauguration of the undertaking. 

The committee recommend (a) that the total amount provided for 
depreciation in any year should not be less than the amount requir 
under the first table they have given, and (b) when any plant had to be 
renewed before the period mentioned in the first table had expired, 
the revenue account should bear such proportion of the original cost 
of the plant as was represented by the outstanding number of yenrs. 

These recommendations have been adopted by the Council. 


Haslingden —The Council have agreed to consult a firm of engi- 
neers on the question of the erection of an electricity station. 


Hoylake.—The galary of the electrical engineer (Mr. C. J. Turner) 
will be increased to £990 per annum as from April 1 next. The 
Council are considering the question of applying for a provisional 
order for Caldy Manor. 


Ilford —The lighting of Downshall School is to be improved by 
replacing the existing 16 c.p. lamps by two tantalum lamps, and 
the electrical engineer (Mr. A. H. Bhaw) is to report on the lighting 
in all the new schools. 

India — The Indian Government have approved the plans of the 
Lucknow electric tramway scheme of the British Eastern Electric 
Co., and it is hoped to commence construction work about the end 
of the year. 

Leeds District Tramways.— Rawdon, Yeadon and Guiseley 
Councils have affixed their seals to the agreement entered into with 
Leeds Corporation for the extension of Leeds tramway system from 
the present terminus at Horsforth through Rawdon and Yeadon to 
the Station Hotel at Guiseley. 

Light Railways.—The Aluminium Corpn. (Ltd.) are applying 
for authority to construct light railways in the county of Carnarvon 
and to constract works for the utilisation of water from the Afon 
Dulyn in the generation of electrical energy, &e. 
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Liverpool.—An inquiry was held on Tuesday into the applica- 
tion of the City Council for sanction to borrow £200,000 for exten- 
sions of the electricity undertaking. 

The deputy town clerk (Mr. PIERCE) gave particulars of the progress 
of the undertaking since its acquisition by the Council in 1896. The 
supply in 
units. The price 
and 5d. for power to 5:464. and 1°63d. per unit respectivel 

rofits of the undertaking for the past 10 years ла 
of which £117,000 had been put to reserve, 
and £87,400 
undertaking there were four generating stations, 
two large main stations and 15 distributing stations. 
authorised up to Dec. 31 last was £1,932,627, of which £1,853,804 had 
been xp 


must be French, there is a clause that states that two contractors May | gress. 
their statutory obligations and to equip the third an 


tory notice on the Metropolitan 


commended the expenditure of £20,500 to ena 


^e extended to include the necessary works : : 
ducts), Siemens Bros. & Co. (h.t. cables), Spagnoletti (Ltd.) (1.6. swit 
board), and Johnson & Phillips (b. and 1.6. switch geur).— Postpone 


penditure of £19,460 on the 


authorised tramway 
and that existing contracts with the following 


Bolckow, Vaughan & Co. (track rails and fastenings), 
Foundry Co. (special track work), 
trical equipment), 
(laying cable ducts).— Postponed. 


29, 1907. 


to £285,940, 
£83,600 to renewal fund, 
When the Council took over the 
but now there were 
The total capital 


to the general rate. 


but the balance would be required for works in pro- 

lication was to enable the Cor ration to meet 

fourth sections 
£55,000 was also required for the exten- 

motor-generators and meters. 

consulting electrical engineer, gave evi. 


he present ар 


dence, and explained in detail how the sum required was arrived at. 
One item was for meters. 


The inspector (Mr. H. Ross HoorEX) said that in his opinion meters 


Harrow-road and Paddington Tramways.—1twas agreed to serve statu 
Electric Tramways (Ltd.) to sell tha 


ition of the Harrow-road and Paddington Tramways within th 


ounty of London. 


North and East London T ramways.— Replying to questions M 


Whittaker Thompson said he could not say when the tramways | 
Mare-street, Hackney, 
trifying the tramways 
under consideration. 
Aldgate and Bow in 
that the work would be 
that the line from Highbury to the Archway Tavern would he co! 
pleted before Christmas. 


would be taken in hand. The question of ele 
from the Nag's Head ” to Finsbury Park we 
It had been decided to relay the line bel we 
sections of the two lines at once. It was hop 
completed by the middle of February, а! 


Hammersmith-Harlesden Tramways.—The E committee ! 
le a supply of elect 
wer for working these lines to be obtained from the Greenwi 


enerating station and that the contracts with the following contract 
Reid Bros. (laying Са 


Plumstead Tramways.— The same committee recommended au 
construction of the overhead system of 
Plumstead, to Abbey We 
firms be exten 

Hadtield's 8 
(overhead € 
and Reid B 


from Wickham-lane, 


Dick, Kerr & Co. 
Western Electric Co. (l. b. cables), 


L.C.C. Tramways.—Greenwich General Purposes comm! 
recommend that consent be given to the L.C.C. scheme to re 
struct on the conduit system & portion of the existing horse tr 
ways, but do not approve а suggestion that the Borough Cot 
should contribute one-third of the cost of street widening. 

An extension of the South London tramways from Goose 
Peckham Rye and the Newlands was opened yesterday (Thur 

The conversion of the Aldersgate-street and Goswell-road 10 
electric traction is completed, and several single-deck cars (sit 
to the cars running between Highbury Station and Kingsway 
menced running from Highbury to 
Wednesday. | 

Yesterday (Thursday) the service of L. C. C. electric сага bet 
Highgate Archway and Highbury Station (connecting with! 
gate · street, Aldersgate- street and Kingsway routes) was inaugu 
These cars are double · decked. 

Luton. — The Corporation give notice of intention {0 let 
J. G. White & Co. the tramways authorised by the Luton Tran 
Order, 1905. The lease is to be for five years and renewable 
further 10 years. Electric power (supplied by the Corporatior 
be used, and the lessees are to repair and maintain track, car 
trical equipment, car sheds, machinery, &c. 

Marylebone (London).—With regard to the controversy 
has arisen with the P.O. authorities as to the depth at which 
ground telegraph lines should be laid, the Postmaster-Gene! 
agreed that his department shall bear the cost of repairing 
which, being laid longitudinally in the carriage way 80 8 est 
than 9 ft. 6 in., are at any time damaged by the Council's wo 
providing there his been no negligence on the part of those € 
the damage. | 

Mexico.—The “ Diario Oficial " for Oct. 24 contains 8 


authorising the Empresa del Ferrocarril Industrial de 
the conve! 


import, free of duty, the material necessary for 
the railway to electric traction. | 
Mexico City and the Federal District have bad e' 
o. since 19 


supply from the Mexican Light & Power 
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the station has now grown to a plant capacity of 45,000kw. The 
generating plant includes both water turbine and steam-driven sets, 
and there is а storage battery of 250 cells of 2,700 ampere-hours 
capacity. There is no gas in the district. 


Municipal Insurance.—On Tuesday Bristol Municipal Insurance 
committee reported that they had divided the insurances of the 
Corporation equally between 18 offices of which the Municipal 
Mutual Insurance (Ltd.) was one, and had taken the opportunity of 
thoroughly revising all the schedules of the Corporation property, 
with the result that they had been able to effect a substantial re- 
dnetion in insurance rates. 

Ald. Pearson, in moving the adoption of the report, said the subject 
of insurance had turned out to be of greater magnitude and importance 
than at first contemplated. Ho was not prepared when they were 
talking about fire insurances to find that they were dealing with the in- 
surances of over two millions, but the requirements of the committee 
grew, and they then thought it best to deal with the whole subject. 


Newport (Mon.).—The L.G. Board recently refused to sanction 
в loan of £30,000 for extensions of the electricity undertaking. 

In communicating this decision, Mr. Noel Kershaw, one of the 
assistant secretaries of the Board, wrote that the Board would not be 
in a position to further consider the application, so far as it relates to 
the borrowing of £17,500 for prospective expenditure on mains and 
services, £1,000 for prospective expenditure on meters and £7,978 for 
new works at the Llanarth-street power station, until the Board had 
been definitely informed of the steps which the Council intended to take 
with a view to wiping off the deficit on the undertaking. 

The Council have now decided to pay the deficit out of the general 
district rate. 


Obituary.—The death is announced of Mr. M. W. Brown, secre- 
uo the North of England Institute of Mining and Mechanical 
Dgineers. 


Presentations.—Mr. L. W. Migotti, until recently rolling stock 
engineer to the Great Northern, Piccadilly & Brompton Railway, 
was the recipient of a gold hunter watch at a smoking concert held 
at the Grove Tavern, Hammersmith, on the 23rd inst. The watch 
was subscribed for by his late colleagues and employés of the com- 
pany and was presented by Mr. A. Rayner, chief clerk to the super- 
intendent of the line. 


Mr. W. Hodgson, J.P., on retiring from Salfors Council and the 
Chairmanship of the Electricity committee, had been presented by 


11 3 works staff with a travelling clock and an illuminated 


Smart Work.—In order to mitigate as far as possible the serious 
inconvenience caused by the recent fire at Mesars. Gamage’s huge 
Premises in Holborn, London, it was necessary to thoroughly 
organise the staff of over 800 employés. This has been done so 
euectively that there is little trace remaining of what might have 
ee a catastrophe. Fifty of the men employed by the County of 
лар "n Electric Supply Co., who supply current for lighting these 
да 11 5 Premises, have been at work night and day since the fire, 
Tl ug assistance, along with that of the employés of the National 

phone Co., has greatly helped the management, who have 


EDAM both companies upon the smart work done by their 


Bec. A Mr. Sinclair has been re-appointed chairman of the 

т Ig png committee. Recently there has been an increased 

eth or electrical energy for power, among the new consumers 
8 the British Mannesmann Tube Co. 


re Electric Lighting Mains.—At Marylebone (London) 
And обе on Monday, Luigi Armanni, described as an electrician, 

е Rd the basement of 78, Baker-street, W., was summoned 
deci Jlebone Borough Council for fraudulently using the borough 

с 7 supply. 

1 Sergeant gave evidence that he went to defendant’s 
w communicated: а search warrant, and in consequence of what he 
premises the ed with the borough authorities and returned to the 
out, but ca:ne 1 the Council’s electricians. Defendant was then 
business ile n ortly afterwards, and on the officer disclosing his 
downstairs that 9 search warrant he suggested thal they should go 
ey reached t] FAR conversation might not be overheard. When 
ward and Korie ment it was alleged that defendant rushed for- 
shop. The hor Є “great rate through a showroom into his work- 
amps, but in un at the time was lighted up by a number of electric 
the shop, w second defendant jumped up at a cut-out in the corner 
with his ha е! oe electric wires converged, au did something 
Whole of the lig ht at the same moment there was a spark and the 
defendant BAL E went out. In a subsequent conversation it was said 
owed him ar ed that he didn’t mind“ doing“ the Council ; they 
electricians the and if the did anything it would be for revenge. The 
lied to 17 lam, n tested the lights and discovered that the current sup- 
was not Dassin P defendant's workshop, showroom and living-room 
and on teak Tough the meter, while only three lights in the office 

fter hearing otf. were being registered. 
Proved, and ee гое, Mr. Paul Taylor found the сазе clearly 
Costs, OF ау weeks’ йр бис s. penalty of £5, with 20 guineas 
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Tewkesbury.—The Council havedecided to apply for a provisional 
a о enable them to transfer their electric lighting order to Mr. 
‚ Parker. 


Water Power in Argentina.—The General Electric Co. (U. S.A.) 
are carrying out a contract for developing water power near Santa 
Florentina. Chilecito, Argentina, for the Fatima Development Corpn. 
It is expected that 1,000 n.r. will be obtained and it is intended to 
instal three generators which will be driven by Pelton water wheels. 
Current will be transmitted at 13,000 volts to the Mejicana mines, 
about 19 miles distant. 


Willesden.—The Council have decided to extend the h.t. mains 
to the Dollis Hill garage of the London General Omnibus Co. and 
to instal a motor converter there at a cost of £950. 


York.—At a special meeting of the City Council on Monday it 
was decided to approve the recommendation of the Tramways com- 
mittee to apply for a light railway order authorising the construc- 
tion of four light railway routes. 


Football Notes.—The G.E.C. football team placed another vic- 
tory to their credit on Saturday, when they defeated Southwark 
Cathedral by one goal to nil. The Generals pressed from start to 
finish, but were met by a superb display of goal keeping by the 
Cathedral's custodian. | 


— 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bexhill.—For the half-year ended September there was a profit 
of £275 on the electric lighting undertaking. 


Cheltenham.—A report of the official audit of the Corporation 
accounts has just been issued. | 

The electricity account shows a profit of £1,999. 9a. 1d., but the 
auditor states that this result is arrived at by charging street lighting 
at 3d. per unit, which appears to him to be an excessive rate. He has 
been informed by the electrical engineer that it would be possible to 
supply a customer at 1fd. per unit at a profit. On the other hand, 
certain of the loan charges which are carried to electricity account 
relate to standurds and lamps. These are not proper charges . 
against electricity account, which is concerned only with the supply 
of the lighting medium.  'The proportion of loan charges which 
relate to the standards and lamps should be charged to street 
lighting account. In connection with She electricity account, the 
auditor refers to a reserve fund the Council ое to form. On 
Dec. 3, 1906, £500 was placed to the fund, and on the same date £300 
of the amount was paid for making up a road to the refuse destructor, 
and £100 for part cost of water softening plant; on Jan. 7, 1907, £200 
was charged to this account for water-softening plant, so that within 
about a month a reserve fund has become, if such a thing can be, a 
deficit of £100. At the end of the half-year (continues the report) 
stock is taken, and the stock then found to be in hand is deducted 
from the gross stock in store, the difference being shown as stock ex- 
pended. "This does uot appear to be a satisfactory method of arriving 
at the stock used, and would not show loss or improper use of stores. 


West Ham.—An interesting report on the working of the eleo- 
tricity department during the half-year ended September has been 
prepared by the borough electrical engineer ‘and manager (Mr. 
A. Hugh Seabrook). The gross revenue was £27,645, compared with 
£20,496 for the corresponding period of 1906, an increase of 35 per 
cent. Several large supplies come fully into operation 1n Sivertown 
during the present quarter. The rate of increase is а rising one, 
being 82 per cent. for the June and 37 per cent. for the September 
quarter. Coal for the half-year cost £6,197, against £4,725 in 1906, 
but the cost of coal per unit sold was only 0:826d., against 0 875d., 
and against last year's total ої 0:891. The number of units sold in 
the half-year was 4,528,265, against 8,023,848, an increase of 50 per 

nt. | 
Tho efficiency of the West Ham distributing system is improving, 
being 79°7 per cent. against 70 per cent. last year, and mainly accoun dd 
for by the fact that the losses on a power load in transformers an 
accessories are lower than on a lighting load. The efficiency of the 
Silvertown system is 87 per cent. in spite of the fact that over half 
a million units were converted to direct current, whereas all West 


Ham is alternating current. The coal figures will be improved when 


the second turbine (now being erected) is running, and the spray 
coolers for circulating water are working, which Mr. Seabrook ho]. es 
ill be in a week’s time. | 
e edd Abbey Mills feeders amounted to £595 in 3 and 
were 10,796 ft. in length. 3, 000 ft. have been used as es a 
Barking-road and stood the pressure test applied to new covers n 
out a hitch. This cable has been lying in the ground for nine years; 
and according to the L.G. Board has a life of 15 years. sagt ips aati 
The Electricity committee has agreed that £727. ү 4. wine | 
to the British Alizarine Со, in settlement of a claim for 1710 йз 15 
through tlie 37 of ы пиа а 5 i ae 
conversion of the current supplied to their FF ene tye 
ical engineer r. A. Hugh Seabrook) states that since the insta 
e the charts at the generating station show 
` 1 » * 88 * . 
i a жо a sale of 55 million units per E 
with the Co-operative Wholesale Society for 9 me EL oe 
Silvertown. Subsequently, however, Mr. Seabroo 
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the town clerk with regard to the agreement to be entered into by the 
Society, and a clause has been prepared which, while bindiog them to 
take energy from the Corporation for their flour mills, products and 
goap factories, and from no other source, and to uso no other form of 
power, relieved them of the obligation of taking or payin for the 
minimum quantity (5} million units). Mr. Seabrook strongly recom- 
mends that another clause be inserted in all power agreements in lieu 
of stating a minimum of consumption, which latter would lead the 
Corporation to all kinds of expenses. A new form of power agreement 
has, therefore, been drawn up. 


— — 
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TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Belfast Harbour Commissioners are prepared to receive tenders 
for the construction of a double line of electric tramway (permanent 
way, electric masts, cables, wiring, lamps, &c.) on the co. Down 
side of the harbour. Copies of specification, &c., from the harbour 
engineer (Mr. W. Redfern Kelly, М Inst. C. E.). Tenders to the 
secretary (Mr. W. A. Currie), Harbour Offices, Belfast, by Dec. 28. 


Londen County Council want tenders by 11 a.m. Dec. 10 for 
supply ot steel girder tram rails and fastenings and for roadwork, 
platelaying and paving work in connection with the construction of 
a tramway on the overhead trolley system from Hammersmith to 
Harlesden. Specifications from the Chief Engineer. 

London County Council also want tenders by 11 a.m. Dec. 10 
for supply of 50 steel underframes for double-deck electric tramoars. 
Forms of tender from the Clerk. 


Great and Littls Unsworth Parish Council want tenders for light- 
ing roads electrically. Firms desiring to tender should send to Mr. 
J. R. Elliott, Fern House, Washington, co. Durham. 


Dartford Council want tenders by noon Dee. 18 for supply and 


сая of two pumps and electris motors. Particulars from the 
erk. 


Manchester Tramways committee want tenders by 10 a.m. Deo. 3 
for supply of pitch. Specifications from Mr. J. M. M‘Elroy, 55, 
Piccadilly, Manchester. 


Neath Rural Council want tenders for 12 months’ supply of a.c. 
watt-hour meters and prepayment meters. Speciications from 
Mr. Н. Р, Lloyd, Council offices, Neath. 


Hull Corporation invited tenders for the supply of air-space tele- 
hone cables and of telephone instruments, ‘fenders to the Town 
Clerk by 10 a.m. Dec. 11. 


Dover Harbour Board invite tendera for electrical requisites for 
19 months. Tenders to Mr. M. Mowll, Castle-street, Dover, by Dec. 5 

Erith Council want tenders by noon Dec. 9 for the wiring and 
fittings for 48 municipal cottages. Specifications from the Clerk. 

Leipsi: (Germany) Municipal Council want tenders by 4 pm. 
Dec. 5 for supply of d.c. cable. Plans may be seen and copies of 


conditions obtained at the Administration of the Electric Works, 
148, Entritzscheratrasse, Leipsic. | 


Lyons (France) municipality want tenders by Jan. 15 for th? 
construction of а refuse destructor calculated to destroy 400 tons 
per diem. The heat therefrom is designed to be used to generate 
electric energy. Tenderers must put in certificates of their com- 
petence for the work by Dec. 15. Further particulars are given in 
the ** Lyons Municipal Gazette," which may be seen at the Board 
of Trade, 73, Basinghall-street, London, Е.С. 


TENDERS RECEIVED AND ACCEPTED. 
ces Metropolitan Asylums Board have accepted the tender of the 
dison & Swan Co. for supply of new insulated sockets and spring 
covers for electric light wall plugs at Grove Hospital at £25. 43. ; 
and that of A. V. Gitkins & Co. for an а.-с. motor for mincing 
machine at the S.E. Hospital at £20. 2s. 6d. 


For lighting Rotherhithe Tunnel London County Council have 
accepted the offer of the London Electric Supply Corpn., at 
£4 per kilowatt per year of maximum demand and 0:664. per unit, 


and that of Bermondsey Council for electri r 
the pumps at 0:94. per чт eotrical energy for working 


Willesden Electricity committee have acce 

ү , pted the tender of 

ps & Lange for supply of 20,000 pairs of arc lamp carbons at 
. 9s. Gd. per thousand. There were 16 tenders. 


Dundee Corporation have accepted the tender of R McAlpine & 


200007 erecting the foundations of the new generating station at 


Leeds Tramways committee have accepted the tender of the Leeds 


Steel Works for the supply of 1,500 tons of steel tramway rails. 


Swansea Council have accepted the tender of the Dritish West- | 


inghouse Co. for switchboard extensions at £108. 10s. 


Watford Council have accepted the tender of W. T. Henley’s Co. 


for 12 months' supply of cable. 


Ross Goldfields Co. (Hokitika, N.Z.) have accepted the tender of 
Maben & Welch for electrical plant and pumps for unwatering Ross 
Flat deep levels, at £24,350. 


The Joint Committee of Management of the Tyrone and Fer- 
managh Asylum recently received the following tenders for electric 
lighting at the Asylum : — 

Maguire & Gatchell, £2,299. 103. ; 
& Son, £2,581. 10s. : Alliauce Electrical Co., £3,185; and (alternative 
scheme', £2,750. No tender has yet been accepted. 

The Postmaster-General's Department (Tasmania) has accepted 
the following tenders :— 

The India Rubber Co. (Melbourne branch), for sulphate of magnesia, 
zincs, porous cells, switches, galvanometers, &c. ; Siemens Bros. & Co. 
(Sydney branch), for instrument oil and ink, paper-insulated and 
rubber-covered cable ; British Insulated & Helsby Cables, for copper 
wire, paper-insulated lead-covered cable and switchboards ; G. R. 
Hodson, for binding screws, g.i. insulator pins, &c , insulated copper 
wire and switches ; Zwicker, Tod & Co., for porcelain insulators and 
g.i. insulator pins ; R. Johnson, Clapham & Morris, for g.i. aud steel 
stranded wire; F. Vanderkelen & Co, for g. i. copper and insula ed 
and lead-sheathed wire: Luwrence & Hanson, for porcelain tubes, 
magnetos, bells, arresters, galvanometers and receiver cords ; К. B. 
Hungerford, for wall and table set common battery telephones, switch- 
boarde, relays, sounders, plugs and jacks; J. Bartram & Sons, iuter- 
mediate switches ; and Oswa d Haes, for bronze wire. 

Royal Yacht Lighting.— Amongst the orders which Cryselco 
(Ltd.) have recently received is one for lamps for His Majesty's new 
yacht “ Alexandra.” 

BUSINESS NOTICES. 


Electromotors Limited, Openshaw, Manchester, and 35, Queen- 
Victoria-street, London, E.C., desire us to notify that an advertise- 
ment which appeared in one of our contemporaries last week, 
regarding the liquidation of the Electro-Motor & Dynamo Co. 
(whose business was offered for sale as a going concern) does not 
relate to them as they have no connection with the said company, 
nor have they ever had any connection with & company bearing a 
eimilar title to their own. 

Mr. Monté Callow announces that, owing to constant inquiries 
from customers for goods other than the specialities in which he 
has dealt for the past eight years, such as motor starters, regulators 
and controllers, ** Н.Р.” dynamometers, electric capstans, &c., he 
has closed down his business at Ipswich and joined the firm of 
Marples, Leach & Co., who will continue to sell Mr. Callow's 
specialities. 

Mesars. F. A. Glover & Co. (Ltd.) notify that Mr. R. H. Hayne 
having resigned his position as gecretary and а director on the 1st 
inst., he is no longer connected with the company. 

Messrs. Alex. 8. Rae, jun., and Geo. S. Rae, sons of Mr. A. 8. 
Rae, sole partner in Messrs Geo. Stephon & Son, dealers in electrical 
supplies, Dundee, and who have been associated with him in busi- 
ness for many years, havo been admitted partners. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Charles Chadwell, civil engineer and contractor, Mervyn, 
road, Blackburn, has been adjudicated bankrupt. 


The trustee (Mr. A. C. Procter, 23, King Edward street, Maccles- 
field) in the bankruptcy of Chas. L. Ford, electrician, &c., 13, Hyde- 
road, Woodley, ard formerly trading at 55, Market-street, Staly- 
bridge, has been released. 


Claims against Chas. W. Stafford (lately trading а8 
Bros), electrical engineer, 59, Toll End- road, Tipton, by 
Mr. E. P. Jobson, 199, Wolverhampton street, Dudley. 

The British Johns-Manville Co. (Ltd.) is being wound up volun- 
tarily. Mr. Н. Jones, б, Lloyd's avenue. London, E. C., is liquidator. 


ез IEA, ы EAST 
Sale by Auction.—Messrs. J. & R. Edmiston have been in 
structed to sell on Dec. 18 and 19, at Kirkland Works, Leven, Fife- 
shire, N.B., the machinery and effects of the Scottish Cyanide Co. 
(Ltd.) (in liquidation), comprising four sets of Willans triple expar 
sion engines with Mather & Platt alternators, 10 Lancashire boilers, 
Green economisers, two Körting ejector condensers, 15 electric 
furnaces, two Dows n gas producers with blowers, five benches, 
25 tons copper cable, copper and other piping, gas retorts and pro- 
ducers, filter presses, vats, Linde refrigerating Taat, &c. Catalogues 
from the auctioneers, 7, West Nile-street, Glasgow. See also an 
advertisement. 
Nernst Lamps for Sale.—Messrs. Win. Pretty & Sons, The 
Factory, Ipswich, advertise for sale a number of Nernst lamps. 
Agencies Wanted.—A mechanical and electrical engineer, 
M.LE E., with good connection and offica in Westminster, 18 
desirous of representing & good engineering firm in London and the 
South. See ап advertisement. | 
An electrical engineer, A.M.L.C.E., having high-class connection 
amon gst central station and other engineers, is willing to take up 
an agency. See an advertisement. | 
Partnership Offered.—A partner is required in an established in- 
strument business, with high-class connection. See an advertisement. 


Egan & Tatlow. £2,460 ; Coates 


Gorse- 


Stafford 
ec. 6 to 
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CATALOGUES, &c. 


Electric Keltles.—The British Thomson-Houston Co. send us an 
advance copy of a booklet dealing with their latest designs in heat- 
ing and cooking devices. Interesting particulars aro given of a 
variety of styles of electric tea kettles and hot-water jugs. 


Meters ~The Electrical Co. is issuing a leaflet in which details 
are given of a new small a.c. watt-hour meter for inductive and 
non-inductive loads. 

Small Motors.—The Crypto Electrical Co., are putting on 
the market a line of small motors and dynamos for direct-current 
circuits. These are fitted with self-oiling bearings and carbon 
brushes, and are manufactured in two sizes, of } H. p. to 1 H.P. output. 
They can be supplied for any voltage on request. 


Beck Arc Lamps.—A budget of literature dealing with the Beck 
flame arc lamp has reached us from the Beck Flame Lamp (Ltd.), 
Hayes, Middlesex. List No. E102 deals with the Beck Regler, an 
automatic resistance for maintaining constant current in lamp cir- 
cuits, &e.; and list No. E101 contains a full description with Шив. 
trations of the lamp itself. We would refer our readers to the 
November issue of our INDUSTRIAL SUPPLEMENT for further details. 
The same firm also supply transformers and resistances for arc 
lamps. Particulars of these are given in separate leaflets. 


Fors Cell—The Warner Engineering Co., Dartmouth-street 
St. James's Park, London, S. W., are issuing а large folding leaflet, 
in which prices and particulars of the Fors” ignition battery are 
given. 


i о complete сваце dealing with electric bells 
1d accessories is being sent out Теввгв. Julius Sax & Co. | 
will be forwarded on request. : pd qx 


Wadsworth Electric Lifts.—A very artistic publication, deali 
with the Wadeworth electric lift, is being issued bs W. Wadsworth & 
M School Hill, Bolton. This lift is made for operation by 
and, rope, car switch and push buttons in the car. The lifting 


gear i$ very compaot, and i | : 
automatic brake. = is arranged with a worm drive and 


Pumps and Condensers.—The Westin 
ers. ghouse-Leblanc system for 

io and condensers is described in a special booklet 8 by 
1 шл Ми ж Separate leaflets also give 
г e wor i j à 
inle ы ing of multiple jet condensing plants and 

Aluminium.—We have received from the Briti ini 

| We! e British Aluminium Co. 
т o new price lists and sheets, giving particulars and revised 
prices of aluminium ingots, sheets, tubos. wire, &c. 


The “ Technical Inde." We have received ! 

i к, a brochure from the 
пни the “ Technical Index,” 88, Chancery-lane, London, 
чы hi G jee in detail the object of the Index and the 
dealt with T being followed in classifying the various subjects 
to all the arci е Index is claimed to be a complete work of reference 

e articles published in all the principal technical papers. 


em Electrical Goods and Apparatus.—The followin 
electrical y cial particulars of the exports of British ae 
ая ied and material (ineluding telegraph and telephone 
i dx Ж у but not including electrical machinery, which 
denna bis у specified) from Nov. 20 to 26, with the ports of 

rica Alexandria £350 ; Beira 

, ; ‚ £24; Benguella, £49 ; Cape Town, 
Bay, #14. Ше Bay, £70; Durban, £470 ; Mombasa, £237; Mossel 
Buenos Ayres £3 izabeth, £117; Port Sudan, £585. Argentina — 
Чала — Adelaid ‚854 (including £815 telegraph material.  Aus- 
ton, £271: M thet #505: Brisbane, £350; Fremantle, £1,138 ; Lyttel- 
£53 ; Sydney o аа Napier, £55; Otago, £425; Perth, 
ton, £467 fing | снн (including £ telegraph material); Welling- 
12/0; Ostend £24" £5l telegraph Wa Belgium — Brussels, 
anada— Halifa H Brazil—Paramaribo, £10; Rio Janeiro, £705. 
Colombo, £61 P £50 (telegraph material); Montreal, £110. Ceylon— 
nghai 2684 poesis Arenas, £156 ; Talcahuano, £101. China 
France ~ Boulo ne £52 m - Copenhagen, £8,666 (telegraph material). 
urg, £2]. Hel е, £62; Paris, £73. Germany—Bremen, £700 ; Hum- 
Bombay, ғә 00 „ ee £305. Hong Kong 195. India— 
Kobe, £3; Yokoh alcutta. £964; Italy—Naples, £23. Japan 


1440, 


Malu ama, £516. Madeira, £615 (tel h i 
чери | 2200 gaL— Lisbon, £11; Oporto, £616. К „ 
» (including £100 telegraph material) St. Helena, 


:etegraph i x ui 
(includite о Siam, E118. Straits Settlements--Singapore, 


8 telegraph terial“ , . : 
m, £6; Trinidad, #19 ph materia. West Indies - Port Swetten- 

7 1 19. d ta wots : 
responding week last о 21 „ E 


сее——————-=— 
( BOOKS RECEIVED. 


Copies of the underm 
"ма receipt of publiabed eng works can be had from The Blectrician office, post 
“The Elements f н Ада 5 per cent. for abroad or for foreign books.) 
4th edition. (London 9 Engineering By Tyson Sewell. 
Proceedi Crosby, Lockwood & Son.) 5s. net. 


Berios Be 268 of the Royal Society.“ Vol. LXXIX. No. В585. 
lological Sciences,” (London: Harrison & Sons.) 38. 6d. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note. — The undermentioned Applications (except those marked ) are not 
open to public inspection until after acceptance of Complete Specifications 
Those marked + are open jor inspection 12 months after the date attached 
to them, if they have not been published previously in the ordinary courae 
Names within parentheses are those of communicators of inventions When 
Complete Specification accompanies application, an asterisk is affixed. 


September 16, 1907. 
20,539 RANpEs-WiLLEY. Automatic lowering trolley pole when it 
leaves wire. 
20,519 Нот & RHODES. 
track rails.* 
20,555 SrRATHERN. Rails for tramways, railways and the like. 
20,572 BEnESFORD.  Electrically-operated firearms. 
20,581 WHYTE. Apparatus for cleaning tramway rails. 
20,592 RABBIDGE. Secondary cell.“ 
20, 600 Herrmann & Yovuwa. Bridging blocks for dy namo- electric 
machines. (Date applied for, 18/10/06.) 
20,603 ALLGEMEINE ELEKTRICITATS - GESELLSCHAFT. 
potential meters. (Date applied for, 15/9/06. )"+ 
20,609 Dawson & BuckHam. Electrical transmitting apparatus for 
controlling the sighting of guns. 
20,612 Козе. Electromagnetically controlled cutout. 
September 17, 1907. 
20,619 EscaRE & DAMky. Lamp holder, with shade carrier holder. 
20,621 KiLLEN. Turbines. 
20,659 CLAREMONT. 
20,650 HARTENSTEIN. 
20,651 HaRTENsTEIN. Carbon holders.“ 
20,652 HaRTENsTEIN. Manufacture of calcium carbide, * 
20,670 DnauLT. Mercury interrupters for clectric currents. 
applied for, 21/9;06.)* 
20,676 CON KAD. Electric switching and other devicos. (Date applied 
for, 20/9/66. )%# | 
20,682 CowrER-CoLEs. Reproduction of pictures, writing and the 
like by electricity. 
20,689 JEFFREYS & SAYERS. Control of electric vehicles. 
September 18, 1907. 
Radiators and the like. 
20,748 JErFREYs. Electric fuses. 
20,765 Everarp. Constructing and running tramcars and permanent 
way for same. 
20,774 B.T.-H. Co. & WEpMoRE. Switches. | 
20,788 HADbDAx. Electric batteries for medical purposes.“ 
September 19, 1907. 
20,802 MEAcock. Permanent-way of tramways and the like. 
20,814 British INsuLATED & HELsBY CABLES & ALLEN. Cable con- 
К necting devices.* | : 
20,821 Lokesr & BRITISH 
lamps. * 
20,824 Irwin. Electric oscillographs. 
20,852 DE LEO & Homsy. Water turbines. 
20,853 DE Leo & Homsy. Steam turbines. 
20,867 ALLGEMEINE ELEKTRICITATS-GESELLSCH AFT. Alternating-cur- 
rent machines of the commutator type. (Date applied for, 


20/9/06.) * t 
September 20, 1907. 
90,878 Parsons & Вл. Motor- driven clocks, electrically controlled. 
20,901 Комек. Central battery telephone exchange systems. 
20,920 Burt. (Currie, Federated Malay States.) Magnetic ore 
separator. 
20,932 FRIEDHEIM. 
honeycomb radiators and apparatus. 
27/11/06. )*+ 


Fixing auxiliary guard rails to tramway 


Electrostatic 


Filling joint boxes to protect Joints of cables. 
Electric furnaces. * | 


(Date 


20,736 MARTIN. 


EvER-READY ELECTRICAL Co. Surgical 


Moulds used in the electrolytic manufacture of 
(Date applied for, 


September 21, 1907. | 
20,947 SIEMENS Bros. Dynamo Works. (Siemens-Schuckertwerke, 
G.m.b.H., Germany.) Inserting former wound coils of flat 
copper into the slotted iron cores of electrical machines.* 
20,948 StemeNs BROS. DYNAMO Works. (Siemens-Schuckertwerke, 
G.m.b.H., Germany.) Reducing disturbances in telephone 
and telegraph lines. * 
20,949 Siemens Bros. DYNAMO Works. (Siemens-Schuckertwerke, 
G.m.b.H., Germany.) Control of electric vehicles and appa- 


ratus." 


21.029 Brices. Tramway and railway tracks or rails. 


21,030 MÄRKISCHE MASCHINENBAUANSTALT Leupwig  STUCKENHOLTZ 
A.G. Magnets for lifting. (Date applied for, 21/5,07.)*t 

21,035 Yates & Lum. Electric motor control and apparatus therefor. 
(Date applied for, 22,9,06.)*t 

Septeinber 25, 1907. 

21,059 Barnes. Ring or nut for securing shad 
holders. 

21,072 Amos & CaRRkoLL. Trolley head. 

21,075 SimMENS Bros. Dyxamo WORKS 
Чупашо ие пош 0 А wr 

ISON. ehan, U.S. ectromotors. es 
2 T нЕ | Fuse for electric light and power circuit. * 
21,106 EISENSTEIN. System of single and multiplex telegraphy. 


21,119 PEEz. Electric indicators.“ 


es to incandsescent lamp 


& Kross. Windings of 
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September 24, 1907. 

21,145 SHEPPARD. Electrical fittings. 

21,167 PIRDSCHUN. Switches for electric circuits. 

21,173 SIEMENS Bros. Юрүхлмо Works. (Siemens Schuckertwerke, 
G.m.b.H., Germany.) Switches for use in ele trie circuits.“ 

21,174 SIEMENS Bros. Drxamo Works. (Siemens Schuckertwerke, 
G.m.b.H., Germany.) Switches, relays, measuring instru- 
inents and the like for use in electric circuits.* 

21,197 ASSERSONN. Mountings or fittings for tubular incandescent 
electric lamps. 

21,224 B.T.-H Co. (G.E. Co., U.S.) Manufacture of boron and in 
the production of electric incandescing bodies therefrom. 

21,225 ATELIERS THOMSON-Houston (ANCIENS ETABLISSEMENTS PosTEL- 
VixAY) Varying the speed and power factor of asynchrynous 
motors. (Date applied for, 25/9/00.) ＋ 


September 25, 1907. 
21,228 HOLMES. Trolleys for electric traction. 
21,245 CRUIKSHANK. Cleat for wiring electric and telephone wires. 
21,252 Marce. Wireless telegraphy and telephony.* 
21.955 Cottier. Electrical fuses or cutouts. 
21,271 EvERSHED & VIGNOLES. Measuring electrical resistance. 


SPEC]FICATIONS PUBLISHED. 


1907 SPECIFICATIONS. 


15.857 GIRDLESTONE & THORKELIN. Are lamps. 

16,027 CHALMERS & ROBERTSON. Arc lamps. 

16,467 Zriss. Telemeters. (Date applied for, 12 6,07.) 

16,529 ALLGEMEINE ELEKTRICITATS Ges. Alternating-current electric 
motors of the commutator type. (Date applied for, 19,7,06.) 

16.582 SIEMENS-SCHUCKERT WERKE Gers. Controlling switches for elec- 
tric trains. (Date applied for, 28,706.) 

16,974 Soc. ANON. WESTINGHOUSE & BRUN. Direct-current motors. 
(Date applied for, 26/7;06.) 

17,066 окш. & BRITISH Ever Reavy ELECTRICAL Co. Holders or 
fittings for incandescent lamps. 

17,067 ens X Brutisn Ever- READY ELECTRICAL Co. Electric hand 
amps. 

17,309 BoxxELLA X BoNNELLA. Electric candle lamps. 

17,698 KRIEGER & COMPAGNIE PARISIENNE DES VorTURES ELECTRIQUES 
(PRocEDES KRIEGER). Commutators and brush carriers. (Date 
applied for, 29/1/07.) 

17,855 5 Mountings or fittings for tubular incandescent 
amps. 

18,900 PavrLiNG. Electric furnaces. 


SS 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


BULLERS LIMITED.—The output of the company for the year ended 
July 51 has been nearly up to the average. The year's trading shows 
that while prices of raw material have advanced generally, it has been 
found impossible to keep up the selling prices, the result being that 
the rate of profit has been reduced. The depressed state of trade in 
South Africa has very adversely affected the business. The directors 
propose to pay a further 2} per cent. on the ordinary shares (making 
10 per cent. for the year). Mr. A. K. Tharp has been elected chairman 
of the board, which has also been strengthened by the appointment of 
Mr. H.C. В. Dagnall as managing director in London. 


CASTNER-EELLNER ALKALI CO. (17р. \— The Right Hon. G. W. Bal- 
four stated at the meeting last week that the net profit for the past 
year was £116,754, and that was the first time they had been able to 
show a profit of six figuren. After explaining tho various items in 
the accounts he said that they proposed to write nearly £16,020 off 
plant апа machinery, representing loss on realisation of old plant 
not now required, That was not plant that had become useless, but 
was simply because with the progress of invention they had been en- 
abled to replace that plant with other plant which would do the same 
work at considerably less cost. The courage to scrap old plant was, 
perhaps, of all the qualities required in the management of an indus- 
trial oe the most essential and necessary, In that particular 
case the directors had no doubt the course they had adopted was a wise 
one. £7,500 was to be written off suspense account. He pointed out that 
that was in reality an experimental account. Experiments were some- 
times fruitful, sometimes unfruitful, but they were invariably costly, 
and a company like theirs, which was not prepared to spend money in 
experiments was likely to he left behind in the гасе. The experiments 
had not proved as fruitful as they had hoped. They had hada very 
prosperous year, and were able to give the shareholders a goad 
return. They might legitimately claim that that result was due in 
great part to foresight and good management and thereby to the ad- 
mirable services of the managing director and his staff. 

PROVINCIAL TRAMWAYS CO. (LTD.) — For the year ended Sept. 50 
the net revene received. from local companies was £38,048. 168. 2d. 
(against £30,592. 178. 11d. last „cr). Adding the amount forward 
and deducting ex penses, income tax, debenture interest, preference 
dividend and interim dividend on the ordinary shares, the balance is 
£22,830. 19s. 3d. The directors recommend a further dividend on the 
ee shares of (Os. per share, making 8s. per share (tax free) for 
Mone leaving £3,002. 19s. 2d. to be carried forward. ‘The divectors 

rave created £175,000 of 5 per cent. tirst debenture stock which it is 
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proposed to. issue at par. The issue is being underwritten, but appli- 
cations from shareholders will be preferentially considered. 

SINGAPORE ELECTRIC TRAMWAYS (LTD.)—The report for the period 
from March 29, 1905, to Dec. 31, 1906, states that an agreement was 
entered into with the East India Construction Synd. for the acquisi- 
tion of the Singapore tramway undertaking and rights for £750,000. 
The company has the right to supply electrical energy for lighting aud 
power to Singapore municipality. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— aa 
NEW COMPANIES. 


AKGLO-FOREIGN MG., Co. (LTD.) (95,77 .) Reg. Nov. 22, capital 
£10,000 in £1 shares, to carry on the business of electrical, lighting, 
heating and sanitary engineers, manufacturers of and dealers in iron- 
mongery, hardware, glassware and lighting and_heating apparatus, 
Kc. Reg. office, 44, Farringdon-street, London, E.C. 

HOOGBLY RIVER ELECTRIC POWER CO. (LTD.) (95,720.) — Reg. 
Nov. 18, capital £100,000 in £1 shares, to carry on in India the business 
of suppliers of electricity, electricians, electrical, mechanical and 
chemical engineers, manufactures of and dealers in apparatus used in 
connection with the generation, distribution, supply and employment 
of electricity, tramway and omnibus proprietors, constructors and 
manufacturers of and dealers in tramways, railways, carriages, trucks, 
locomotives, dynamos and accumulators, &c. First directors, A. J. 
Boughton, J. M. T. Horne, Н. С. Stewart, F. A. H. Walker, G. Heath, 
R. E. Hall and B. J. Nichols. 

J. & R. OLDFIELD (LTD.) (95,745.) — Reg. Nov. 20, capital £5,000 
in £1 shares (1,500 5 per cent. cumulative preferenco), to acquire busi- 
ness of lamp manufacturers carried on as J. & R. Oldfield, and to 
carry on. the business of manufacturers of lamps and optical, photo- 
graphie, electrical and scientific instruments, apparatus and appliances, 
Kc. First directors, J. Oldfield, R. A. Oldfield and P. J. Oldfield. 
Reg. ottice, 47, Warwick-street, Birmingham. 

UNIVERSAL PATENTS BUREAU (LTD.) (95,653. )—Reg. Nov. 12, 
capital £1,000 in £1 shares, to carry on the business indicated by the 
title and that of electric and mechanical engineers and model makers, 
&c. First directors, А C. Baronio (chairman), G. B. Opitz, A. E 
Ellen, B. Kuettner and H. Tas. Reg. office, 20, Copthall-avenue, 


London, E.C. 
STATUTORY RETURNS. 
GENERATORS LIMITED. —Return to Oct. 10 gives capital as £5,000 in 
£1 shares, of which 1,807 have been taken up. £1 per share has been 


called up on 707 and 10s. per share on 100. resulting in the receipt 
of £757. 1,000 shares are considered as fully paid. Mortgages and 


charges, nil. 
MORTGAGES AND CHARGES. 

LITHOLITE LIMITED.—Particulars of £3,000 debentures created by 
resolution of Nov. 4, 1907, have been filed pursuant to sec. 14 (4) of the 
Companies Act, 1900. Property charged, company’s underta king and 
assets, present and future. No trustees. 


=—— 


CITY NOTES. 


MEMORANDA (Nov. 28).—Bank rate 7 per cent. (since Nov. 7, 1907). 
Price of silver 2613 —274d. per oz. Consols 82,5 – 2211 for money, 
82—82}; for account; 24 per cent. annuities 802—811. Consols 
Pay Day, Dec. 2; Stocks and Shares Continuation Days, Dec. 11 
and 27; Ticket Days, Dec. 12 and 28; Pay Days, Dec. 15 and 30; 
Mining Share carry-over Day, Dec. 10. 


AVON ELECTRICITY METER (LTD.) — Thie transfer books and register 
of members will be closed from Dec. 2 to 14 inclusive. 


ELECTROMOBILE CO. (LTD.)-—For the year ended Aug. 31 the 
accounta show, after allowing for depreciation, а net profit of £4,681, 
converting the debit balance of £4.470 brought forward into a credit 
balance of £210. 


MACKAY COMPANIES. — Regular quarterly dividends of 1 per cent. on 
the preferred and the common shares in the Mackay Companies g, 
be paid on Jan. 9. 'fhe trausfer books will be closed from Dec. 15 to 
18, inclusive. 

VIENNA GENERAL OMNIBUS CO.—It is announced that this com- 
pany, which was started in 1881 with British capital, has gone into 
liquidaiion, with liabilities estimated at 3,000,000 kronen (125.000). 
The failure is attributed mainly to the competition of the Vienna 
municipal electric tramways, 

WESTERN TELEGRAPH СО. (LTD.)--The directors have declared the 


first quarterly interim dividend of 3s. per share (tax free) for the year 
ending June 30, 1908, being at the rate of 6 per cent. per annum. Phe 
transfer books will be closed from Dec. 12 to 20 inclusive, the dividend 


being payable on Dec. 21. 


STOCK EXCHANGE NOTICES.— The Stock Exchange committee have 
granted quotations to 40,000 £5 fully-paid 6 per cent, cumulative % 
ference shares of the Hastings d District. Electric Tramwaus Co. (Ltd. 
та үт 85 £1 fully-paid preference shares of the Victoria Fall Power 

о. (Luh). 


— — 


_ _ _ O ema NOVENER SS e nl 
ELECTRIC TRAMW ECTRICIAN, NOVEMBER 29, 1907 
AY AND , к 
RAILWAY TRAFFIC ELECTRIC TRAMWAY — 
VAY AND RAILWAY TRAFFIC R 
——— 2 ECEIPTS. 


F 
Line Week 8 I 
| T i De AGGREGATE. ж Week E Ine. 
mE (a) No. of! 1 ended. 9 or Dec. AGGREGATE. 
{ z weeks. Amount. | doc: or E (a) No. of 
a ы. Nov. 20| 1,136 | - & : с. (a) e ; £ | À mount. | Inc. or 
нннеее 15 ' 4| 25 = £ Southampton . . Nov. 33 Dec. (a) 
— n. ” 236 + 13 36,821 — 1 e eni — “gis | E | 
— „ 2 39 i$ 5 188136 f 74,748 oo e e. ia Spa „ 10% 284 m ci ui 74,579 + $9,186 
aber St. K Waterloo Ву... 9 33 186 T 17 = 13,926 + oe South 8 Tramways... s... [TT ы 722 + 103 34 ' 14,956 E E 
5 „ 23 2,795 740 2l 9,816 — ‚351 ‚ез de ix " 15 237 + 28 45 36,777 4 49 
3 DIC C Wa pest gs 2 1 dee 80 % 18793 2 en 
Bub Ке Trams, If.. s и 215 T 18 15 7,632 |+ ‚285 | Sunderland rporation wc.) ow e 15 — 410? + 985 
Brkenbead Corporation «o 613 — 46 11,802 |- 1i Bunderlan сСоротацоп is Е С e. P et [3 3,085 
адаш „ 1 977 NN c Md Е. à and District . „ % 1137 -C y ME E: 
hmi à ан „ 23 6,132 10 34 8.442 + 1,648 Алсу Ge eee sea sos es w- 450 + eu 84 48,098 . 
Ваал Corporation «| — 15 810 — 34 | 208,710 %% Сорогабоа =.. ce a E M d 31,971 n 923 
букма. „ 21 В i | 36,334 p Tynemouth and District . "45 3 3.106 
Blackpool and Fleetwood ? 23 843 | + 18 33 e Y eside Tr District . 18 38 + 3 4$ oo 
Baty шн уйш n 915 + 29 46,008 j- 1.316 ctoria, Elec. „о з " 90 187 | + Б 45 2016 - 118 
— VO M| P + aT) 8 3,001 |+ 205 tie CE 01 Oct. 20 11 = „ d nes = 763 
Bradford „ 3) 074) + 7 31 ove m Walsa l..| Nov. 23 + 111 7 „769 + 945 
Rich Corporation. .......: oa 128; | + 61/4 78,433 |+ z П Corporation ( 16 712 — 43 6,155 p 
ton Corporation .. н 23 4,114 2s 33 60.761 4,197 W wt! ry 6 549 | 34 39,399 303 
(аршка. $^ ет e 1.131 Werrington 00 a di 23 581 + 39 7 oU 
5 n , Ёсе los ib ub me de 
penes oy 3 ге ees Ssi = ; -gu TETT — 
S r k| felg n| E - ee шу eae 
FFV „ аре ос о ирон vx Corpa..... „ % ав foc, 4 (ur Ll HO 
Bary Corporation... E MEME H Ы 9 8 91856 + 10,055 Wresh ter „ 20 773 — u 45 20, 055 4 376 
(сай Tramways 00 „ 17 1.997 | + iM Ld $96 j+ 45] York зада ge oe „* 1 289! + 4! 18 — 15,398 1,104 
(пате абай . „ 23 n5L510 | — * „ 5 ын * 15 ud. 3056 13.041 — 
С iff Corporation » 23 uil - 90 20 «953.400 t 4,22 re Woollen District. - * 24 999 E 6 45 4.705 -= 159 
Grape — „» 6 1,947 | + PE РИ; (a) These compariso зе. Мс. DNA 17 5 en ih 
Gatland Din, Lt Ву... „ 23) 2,865 21 21 | 108437 — 16,878 = period ha усаг. Partly 
Oty of A Sala Lemon Шу " + 604 С 21 54,860 — 16,878 есе —— — 
Fe edere „ M| 3,825] + 411 446 | 33,907 |+ ` CEA == 
еман Corporation „| s, 16 | 2,920 ai | eseo f оли COLONIAL AN m 
Croydon Co. „ | 170 = 45 | 127,598 9,194 ___ COLONIAL AND FOREIGN 
Corporation » 21 8 1 eee м 487 p^ INVEST 
Devonport & Dist. ie „ 22 1 228 * 47 1170 Е 49 = DIVI- MENTS. 
lover Co Trams > B , - 9 34 5870 — 805 | 9 DENI NAME. Price Katez | Divi. | BUS 
Dublin & Lacan tae “Жз geo or Myers сн ай с Weg. | үш | рит BUSINESS 
t et ау „ Ho 89] = 25 36 3.1 — 1,098 , ELEGTRIG RAI Nov | ‘ep. | Dow. | Novi. 
lu; Corporation „ 15 800 £4 111 143. + 238 *% Anglo-Ar 12, 40. ; 
ce „ 0 1.05 i um i . 20 Non. 6% Cum. Ist Pref. 5/,—5 4 5 
Lahn "5| юу 14 м 81308 |+ 6 8k. Me 2 11715 5 8 0 Ap, Oct КҮҮ ин 
р Mtn н 1] 33 ыи | 81398 jt % % | Auckland E % Dob, Btock...| 1 1116 9 0 Ja E 
амм & Dis 144 25 1.388 — | lec. Tram 23 —131 | 4 » Jal 7 7 
J ч ps ee 
T u. . „ 23 029 + 61 4 3077 |+ 7 ishane Electric Trams. I 102 —105 4 15 0 
а — 93 | 17,095 | + 67 5 | 45,893 7 5 2/6 d. invest. Ja, Jul 101 
Gravesend separation PER „ 23 120 — 72 25 445.247 + 1,218 | St 1 Do. 5 per Cent r^ d 8—3 ae 
Gr Sethe et — 13 47 tt bM BI 4}%| Do. 4j per Cent. jum. Pref. . ш 3 410 May. 8 
Gt Northern, k City Rip. » 15 922 * m ! = 50 | St. 17 British Colum! b E Ore 96 5 6 0 | Му, № Ё 
кыл HERE DE сааса Е 
Halts Corpo ат" 4'885] 21 | 34889 |- 8] 4 4% ‚ BY Cum. * 11) 6 Mr Spt 12 
ration „ 15 e 21 889 - 765 44%! Do. 4 Perp. Pref. "o —14|4 7 9|My, M T ss 
| Tnm "p 661 | + 87 87,855 100 44% . 44 per Cent. Ist М 92 —1(3 | 4 y, Nv 11 4 [108 
Hastings E ways . oe d 45 80.06 „ 5 о Do. Уапсопу ort, Debs. 98 — 17 0 Ja, Jul КЕ 
Hag lec. Trams Co. ib 127 NUR. E 0 |- 55 b 30 | parno Ayres етерот ем 10) 193 { 4 М Ap, Oct A MEN 
5 179 13394 - 5 . r Cent. “А” Cum, Pref 4 - Du aes 
Hol Corporation... „ 23 $7,719 1 „N 25 036 617 | 8t. 575 Го. “B”... кА Cam. Pe 4 -4 |8 4 6 | Ap, Oct MAE 
Mmmm... „ 33| 44857 giss| 20 880.823 |} are | Bi % | Го. Брег Cent. De —% | 514 0] Ap, Oct 5 
likeston Dae а Е 23 | 3,0959 | + 1131 56.011 21.627 [ St. 5% Do. 6 per Cent. Debs. «| 105 —115 514 0 April 41 х 
Ipsvieh Council , . Ж 141| 34 831 + 2.633 | 8% | Впепов Ае. Ee d Debs. (red.) 10: —105 4 7 0 J, Jul i 
Corporation... | " 74 227 | + * 8 749 |+ 4,288 | 10% 682 Ltd. .. ec. Trams. (1901) —— 105 | 415 з (Јазы d = 
» 23 257 | + 14 34 14.314 + 285 | 100 S dr Cent. Pref. D 1 National 65 5 4 O Ja, Jul 
si “д 110 75 | {8 3,699 + 1,096 b 35 r Cent. he Deb. 99 —103 |5 ! i 
Ei m es UE RE 49 | 10. ув p e . "| $8 108 | 617 6 дый. У 
DE gi is me t om Pide ul ME a Deb Block rea = uu suse 5 
- ` * 99 re | 0 k 
„ 2 1. %% „ ui cud CU | 5% г Саре саге & Lig. 82 xci dante Qe t vu Ё f guile as 
„ 20 1.178 + 36447 3 т l| 6% | Havana Ele Lig. 5% lat Mt. Db. 93 3 * _ ; ч 
„ wi ele Bl 4 ur EE dm Бышы EA 0 60 soar Coup. Bà "ru RU айн My Ne] s] е 
| "a 43 , 13,+59 А al "aoc = 7 
ЖА ЯБА EEUU EU. {| К cock ae 6 per Сеш. 83 -83 5 13 6 | Fb, Aug 
à = TA °, oF oe 
è , 450 | — 21 16.12; / Do. 6 per Cent. B" = 8) — 

Jive ont ды. g а “Б ease ls О TRU оГ Lice. Trams, b” Ditto Ue 71 78 f 11 0 solar a А ee 
.- РЧТАЦОД ....,. , 3 Р oe 1 * 2 fs 6 аага жу TES a dw 
НЕЧЕ ee о ЕЕ E „ als) БЕ 
` t. DM * 30, 2 ^ 16 7 , 77 * ^ adr r or b. 2 — 0 a, J oe n 
iiri ЧИ * 22 5.235 + 5 437 | 33 еи + 6.458 81. 447 Montreal "et Ky. 8 5% Deb. Stk. 90 Lep Aa Ja Jul Е" 
3 "ду i $ ow "s 305, Ip 13,2 | Sel 1% РЬ E. Tres 555 5 1 9%, E 

Ады — „ 2 161 8 1,443 КОЙ ee? das E. Trams. Ist M 101 —103 4 
Ir. . n. €» 23 13.6 e 3 , = 33 эх | Sao P t. Db. St z 7 6 |Fb, . 
ачаа йш йыз " 15 1% $ mn "rv |+ 5 „ Do $100 Stock. э. A jul 7 
14 rolitan N way, 214 21 É 6.0959 ^ Do. 5 pe 103 107 | | 
Pin Seine н 23 8,628 Po 20 е + 2.695 per Cent. Ist Mt, 38500 Db у T 989, ж» 176] |105 
Men Cups | on i eee se 1 21 | 100090 * — dis (A34 5 7 6 Ju bee 
Stine; ee’ А 32 i 45 Я 7 55 | 
deten cen. oe о + 1% „ 5 exe |2 з ` ELECTRICITY SUPPLY. * 
Ude Ра Cory | 7 431 5'0€4 l- 73 | 3/0 Adelaid | 
ias nee f moni . 33 СИ Bombay BS È T, 0 CoOL Cu. Prj Ae oon 
nb N. p poration . ... ( 15 + 1 3,855 |+ . 44% | ро. 4} per C вра.) 74-8 — Me Spe 4- 
hw ) Corpor LI 576 + 6 131 15,013 1.831 t 33 tCalcutt Же ent. Deb, Btk. (red.) / 8 6 00 i ee 
bane, Elec Th „» ? 1,796 + 31 45 91.63 "e 419 b | Elec. It lec. Supply Urd.... 4—9) 413 9 Ja И | "T К 
Майлар = Таш. MP 20 131 „у pd IE Fier. Ltg, & Trac, Co. of е шы „ 
} Pridd District „ 22 1,347 + 1 27 186 + 4,319 Bt. 5? wes Cent. Cum, Pref. ... | P. Oct is 
prre „рш iA jum . 1% F Boi Co ot Vick 3 Bal dede dun 
iu Mh Е E 45 Q2 |- 1,999 P ietoria 5 p Ju, J uv GA 
La portion „ 23 1.19% } ЕН 5.77 |- 166 | 5-67 Indian п * ah e 
Lag in сай d En E л 70 69 — 6 pits Rd. 55 Co. Deb. -96 5 4 0 Ja, Jul 
зү; А Corporation Sis z Є e 45 | a о $4 aia Kalgoorlie Elec. Power & Lig. 6 101 —«4 515 6 Ja, Jul 
Mee] „ nit "|a p san MESE S Corp ö per Qe НА, (шы ара 
„„ bi { $i Consti, De er Cent. n ‚ Oc 
"v Corporation" | ^ n 4,658 | — ЗЄВ 12 eles К 55 0/6. River Plate e dat 0205 6 5 0 Ap Oet 
1 * 24 Eus - 3 45 160,968 + 4,405 St. ы Do: i. Pech nou. Cum. Pref... с 3 12 0 A pal. r Ө 
base compari i = 1 4 2,14 l- 66 b E per ent. Deb. Stock.. p 6 0 9 May .. "ns 
in, * Partie аге with the 35 | 195,056 P 2,133 i ne klec. Co. 6% Pref. (1-20,000) " әв 5 9 0 Ја dal] „ 5 
— ER ] we HI > =p pt ae э 
NUT. electrical, f Mim bonding period last) а расте А . Cent. bds, Water & Power 6 per Jor SB 0 Ap, 00| .. | + 
ear, SESS fae S e 98 —- 
у § Plus 2 dase. In calculating the a 55 ооу! 5 0 0 Ja Jul 100 | 99 
п — 
or redemption. t Br Dividend кешик н not 


3 
days. Minus 3 days; 


б 1 
272 THE ELECTRICIA. IAN, NOVEMBER 229, 1907. 
55 ааа 
u ELECTRICAL COMPANIES' SHARE LIST. 
ш |Last Price HATE % BUSINESS | 5 
8 lore NAME. Wed.. DIVIDEND | WIIK то E dv NAME. Wed, | MATE % Drrmrp В 
© ЕМО Nov. 27. Эр. Nov. 97. бтр Nov. 27. ЕР. ров, — л 
| ELECTRICITY SUPPLY. PT Ple || |. | ELECTRIC MANUFACTURING, ас. bad ti 
0! 5/0 | Bournemouth & Poole Rlec. Rup.Ord..| Pi- 104 613 3|Mar,Sept,| .. | ke .. | Aron Electricity Meter Ord. 377 3 ae e 
10 % 0. 4 per Cent. Com Pref. P: Ота.) 9-10 4 10 0| РБ, АЦ - | 0% Do 6% Com, Pf. . - | 
10| % | Do. 6 per Cert. Cum, Fecand Pref. . | 94-108, 5 15 6 Feb, Aug 2s 7 M;À | Babcock & Wilcox Ord... al 8 615 0 April, Oct 
8t. ux Do. 4j rer Cent. leb. Stock (red.) ` sj- 1093 4 7 6| Jan. July 101?) .. !| иелі, Do. Pref... 11 3 16 9 April, Oct | 
5, 2/0 Rromley кем. Lt. & Power Sharee *8-!à 5 7 0 April. Oct| .. eo. b! % | British Insulated * Helsby Cables Ord. 64—71 d 730 
St. 47 ' Do. Ist Deba. 95 —18 412 0 ay, Хот | .. ку] | 5 8/0 | Do. 6 per Cent. Pref... -6k 4180 July, Feb 
5 46 | Rrompton & Kensington Elec. Sup. Ord. 7-8 6 Б O Merch. $| .. | Se, / Do. 4 per Cent. ist Mort. Deb. (red.) | 101 --104 | Киш Ар 
5 $6 | Do. 7rerCent. Рге!......................... | T —9 !4 7 6 | Mar, Pept .. || St.| 441 | British Thoms'n-Houst'n 449 lat е ЕБ — 89 5 1 0 Xe s E 
St. 4% : Central Elec. Sup. Co. 4* Guar.Db.Stock 18-11 3 18 6 June, Dec 1—19 Lire t|... | Rritish Westinghouse 6 per Cent. Pref... i-H | Наг, ept, ; 
b| 2/6 | Charing Croes(W.End & City)EI. Bup.C со. 14-43 5 77 9 | Feb, Aug 31 | Bt. a . Do. 4рет Cent. Mort. Deb. 8t k. 65 - (B 3 „ Feb, Aus 
B ?/8 To. 43 per Cent, Pref. . 8 -d 5 9 0 Feb, Aug б б | 7 Pruth Electrical Бр безна ock. 51 ru 6 8 0 Jan, „July It 
t. 4x „ 4 per Cent. Deb. Stock (red.)... 96 - 4 1 0; Jan, July | o! a 2 Го. 6 per Cent. Pref. non- Cum. N 3 Е н К 
b| 2/5 | Do. City Undertaking 44% Cm. Pref | 94-4 612 0 | Jan, July | = St. 4 Do. 4j per Cent. Perp. lat Deb. Stoch 83-86 |5 4 6: Mar, Bept | 
5 2 , Cheleea Electric Supply Ord. . : 5 6 0 March . .. |8 di Do. Perpetual ?nd Deb, Stock oc 85 = д H 6 Mar, Sept 
St. 4% Do. 41 per Cent. Deb, Stock (red.) . 102 — 105 | 4 5 9 | June, Dec .. PE | B Callerder o Cable COLON. 3 c | 0 | Jan, Ju 
10. 5/0 | City of London Electric Lighting Ord... 91-10) 5 14 0! Feb, Aug | 10 914 B 206 555 1 г Cent. Cum. Fref. . да ‚1 8 6 Jan, July И 
10 6/0 Оо. в fer Cert. Cum, Pref.. 14-11 5 46 Jan, July +. | eo ||, St. 4X er Cent. let Mort Debs. (red.) 105 еа шу 
at. 5X Го. 5 fer Cent. Deb. Stock (red.)... 191 —] 4 0 9 June. Pee |. J| 0/02 8 elner Alkali Co. (red.) E 4 8 6, Nov, May, 
St. 44% | Do. 43 per Cent, 2nd Deb, Stock ren) (5-98 412 0 | Јар, Juy] -. . | St. : i Do. 4j per Cent. 1st Mort. Deb. (red. 11—18 оомат хот 
Б 4 | County of Durham Blee P.D, Ord... М-4 6 0 0 Aprii Cet | <: . Tl 12 | Chadbura's (Ship) Telegraph Ае аскы а оер. А 
o | er Cent. non Cu — 1 i ès . 10% Do. s per Cent. Cum. Pref CH os 
10 40 | County of Tondon Elec. Fup re ani 613 0 Tab, Aug тр. 1 17 А OS ыз, о е 500 115 тү 5 1 Ol April, Oct ` 
1060 Do. Oper Cent. Cum. Pref...) 10—10}, 531 6 Маг, Вере) 08 , 19 | 100 Бу | Do. b per Cent. ist ie ый $$ ees ae 
St. 44% Do. 439 Deb, Кіоск (all paid) (red.) .. 1 5 118 |4 3 0 Jen, July |106} 106 b| 2/0 | Dick, Kerr & Co. Ord. * Z 24s Jen, July 
St. 447 Do. Feccnd Deb. Stock Prov. Certs,..| 95 -98 419 0| May, Nov | 95 .. || Беу | Do. 6 per Cent. Cum. “Pref. . z ae ee 
5 % | Folkestone Electricity Supply Co. Ord.) 48-f% `5 7 O| April, Oct| .., = | Sty 447% Do. 4j per Cent. Deb. Stock . a ae 
5 2.6 орет ent. биш. Pref. ............... 4j-tà 4 18 0 | Mar, Sept |l .d 5 9/6 | Edison & Swan United m. £3 1453 Jap uly w 
St, 44% | Do. 4 19. Deb. Stock чарс. 96 98 4 11 0 Feb, Aug. 6 % | Do. (£6 paid) J H-N* 8 0 0 Feb, Aug. | 
5 % | Hove Electric Lighting Ord. e-? 18 7 6 April Oct | . st ay | Do. 4 per Cent. Mori Deb. 11—76 5 00 Febáog | 
H 955 | Bennington e Ба I Ord........ 8-9 | 511 0 | Feb, Aog | -. | .. St. 5% To. 6 per. Cent. 2nd Deb. , Stock (rd. ) 0 | H И : | quae, Dee 
5 . 6 рег Cent. Ist Pre 6-7 |4 59|JanJuy | .. | .. | 5 Fdmundson's Elec. Corp. Ord. .........- = 
st. 4% | Do. 4 per Cent. Deb. Stock (red. 95-98 '4 2 0 iid | VVV pale Goes у 
St. 47 | Kensingtn. & Kngthe. Co, ock (т Ji ~ Шш e 53 Do. 6 Fer Cent. Cum. Pref. . 1-1 . May, Nor 
7/0 tti g Hi T : : 
з зна London Electric Buppy Or M — I Nr di go oum m Degn mon NIE ips Ju 
on = | ee 
B 30! Da. 6perCent Pref . .. 3-4 60 JJ. nee ger ene pare Pref. |... j-i. . July 
SiGe. de с eee нинин аг, Sepft .. 9 St. 47 er Cent. Perp. Ist Mort. Сеһв. 69 —€4 6 6 0! "ug 
To. per Cenk. lat Mort. Deb. .... Ea- 95 4 6 0 | Jan, July 10 5/0 rein lectric (1900) 6% Cum. P 
H 22 gd e Eire Sup. Ord. ......... “| fA tg 6 4 0 April, Oct . St. 7 Го. 4 per Cent Ist Most рее. 5 8) = ree Же 
| 238 | Do, 4 rer Cent. Cum. Pref. . 44-6 410 0 | Jan, July | t % Henley's Telegraph Works Ога. x ` Feb, 
Bt. 4}% | Do. 43 per Cent. Deb. Stock Ist Mort. 1 4 —107 | с enley's Telegraph Works Ord... 100-14 610 6 | Feb, Aug | 
Bt. af Do. 35 per Cent. Mrt. Deb, бистен) Hac June, Dee $9 d |f. d be die Cont IM Mae bee, „ 
En ^ ее „Согра ЕР AstMort. Db. 9t)-ffàX 411 0 | June, Dee | Es 10 ax | India Rubber Setia dese вс, qui 114161 б 0 fab. nA n 
e is ес { ы , x › : 
100 ane To рег Cent. Deb. „„ 98 SKO H 10 1 jan е s » ofa mi- ble ee Co Ltd. Ord. 4 ck | H 8 0 Me з 
„| Newcastle Elec. Supply Ord. | 6-68 68609 Feb, Au кч ys 1 t Do. 6 ert 
5 57 | Do. b per Cent. non Cum. Pref. | b= ME e M 014 рег Cent. ө 13-18 !6 8 0 May, Nov 
det 37 | oe per Cent. Mort, Deb. ef i 1907. | {7 = | : 12 je jue x A a 442 Stiga er Cent erp. D Dei Block 8 А” ‚419 6 | Jan, duly. 
4 orthern Counties Elec. Su A ERE AGE Cd — | He Е bs a | = i 
100 4% Do. 4) rer Cent. Deb. x ONE 97 —59 411 0 Mer, Avg Б 12 * N Саш, Pref. ens | 
10 9% | Notting Hill Electric Ord................. орг 610 0| Merch... о Mia Fo per soon Malate 2 T4 des : 
Xlor ectric Ord.. EN Ы Б -6 Б 17 0 M h ee ° у; k i 
st. 4% | Do. 4per Cent. Deb. Block ... 5 97 ате ce Wii «ß. К Матиш ЫМ Ora, 2— 7? 6| 
D 00 5 James & Pall Mall Elec. Ord... Me. E x | 6 5 0 | Fen, au jr n | 82 8 58 he Го, 1155 кы Dol: Cum. Preference, 1 | 4 18 e. 
7 een ee * | . - eferre 5 — ' 6 | .. 
e ЧИЕ 
5 guid E Markets Electric pe Ord..  à-) ; Feb’ ud ee ES "s d re Wire Cent. 2nd Mort. Deb.(red.)| 104—106. 4 5 0 June, Dec l. 
8. ix ‚йо, 4 per Cent. Deb. Btock Sim 71-75 5 6 0 Feb, Aug n ae b 170 ЕТ н 5 x E 10 a od 
EJ outh 1 ondon Е)есігіе Supply Ord....... EM. TRE MERERI 5 ee п 
1 0/6 South Metrcp'n Elec. Lt. + дь r Ord, я р 3 8 9 Арт. ud a 190 10 р V T —3 8 0 0 Apr, Oct 
1 0785 | Do. 7 per Cent, Cum. P {+ 5 18 0 | Feb. а T ee 4% 4 per Cent. 1st Mort. Debe.... "4-1 5 1 6 May, Nov i 
St. 43. Do. 4j Ist Db. Stk. ned. ИШ (9 .—102 4 8 0 April, Oct 10 a TELEGRAPHS | | 
b| 2/6 | Urban Electric Supply dpd. : Jg—?) 11 15 8 | April, Oe. ; | | 
St. dz ре 5 per Cent. Cum. Pref, .. 7 ae 814 0 April, Oct a 2 10: .. | Ams zon Telegraph... 22—34 | June, Dec 
i 505 o. 43 per Cent. Ist Mort. Deb... 02 —€5 4149 | April, Oct 100 57 Do. Б рег Cent. Debs. (red.) . 85 —8 5 14 0 June, Dec 
5. 93 N Elec. Sup. Ord, ee tfÀ-9 | 6 8 0 Маг, Sept St. 15/0 Anglo-American .. 55 —57 618 6 F, My, Ag. N t 
| Do. 4j per Cent. Cum. Pref. sees, S-E 4 8 0 Jan "July ** | [| St. 80/0 Do Preterted mc : 6 1 6 FAM AN t 
ul = [| St.) 134 о eferre ii 9 Ag,. N! 
e ШЕТ RAILWAYS, TRANWAYS AR. | ре CC 1 0 7% 
4% Bekir St. & Water! 10, 6/ uba Sul marine eee 7 з 0 Хер, Aug 
1, 1/0 Path Flec. Trams Pek cd dis D». hd очен Н 6 0 Јар, July | .. | .. 10 1% f Lo. Preference 10 рег Cent... 6 5 0 Feb, Aug 
1: 0% Го; Б per Cent. Cum. Pref. "o HE 5 7 н /pril.. oe res 5 9/0 Direct Spanish Ord... 518 0 April, Oct 
Bt. 433 Го. 4} Ist Mort. Deb, Stock (red.) . 91-9 4149 Jan, July | .. | «. 5 50 | Го. 10 per Cent. Cum. Pref, .. 4 534 0 Apni t 
St. 4 B'ham А Midland Trans 4j let Db. Str. $4 s7 4 78 0 den % .. || Ф0 48% Do. 4 per Cent. Deb. ... .. . 100-1031 4 7 8 Јав, July 
10 94; = Brietol Tramways & Carriage Ord. 14 —143 6 8 MEL DANS 20 40 | Direct United States Cable .- 8 —1 616 0 „p. ee i 
10) 4 Го. Cum. Pref. (fully paid 9— í 4 | Feb, Aug .. | 160. 432 | Direct West India Cable 442 Èg. Db. (rd 100 —102 4 5 0 June, 
St. 4 Do, 4 per Cent. Debs. .................... 100 —102 8 с T .. } o $ St. 25/0; Fastern Ordinary .............................. 196 —199 5 11 0 Ja Apr Ot 
10 .. | Rritish Electric Traction Ord... 143—1 18 5 Feb Aug | .. .. St. 37/6 n 40 рег Cent. Pref. Stock . 81 4 4 0 J App 
10 6/0 Do. 6 per Cent. Cum. Pref... i-i 12 12 0 | June, "Рес! ) JR St. 44 свеса, Мон. Deb. Su. (red) $9 —101 3 19 0 May, Nov ' 
St. 5% Do. 5 per Cent. Perpetual Doba. (2-55 5 50 Feb. Aug | 4 $e | 10 2/6 | Keira xtension . 12 — 12 6 12 0 Ja, Ap, Jy. O 
St. 11 Го. di per Cent. 2nd Deb. Stock ..... 8—17 5 17 0 April, Oct f3 |.. | St. 4% Do. dyer Cent. Deb. Stock .. 99 —102 8 18 8 | Feb, Aug 
8t. 87 Central London Ordinary Blocks ыы 58 е 4 18 0 May, Nov | Ik 74 1(0| 42 | Eastern & B. African 4% Mort. Deb. 1969) 93-100 4 0 0 Feb, Aug 
St. 4% Do. 4 fer Cent. Pref. Stock oey ЕЗ СББ 414 Feb, Aug (0 9 [| 25 4% Do. 4X Mauritius Bub. Debs. (red.). 984-1003! 4 0 0 May, Nov 
St. T Po. Deferred Stick |... 0 0! Feb, Aug 84 51 10 50, Ө.М. (cf Copenhagen), with Cou pon71.., 304—894 6 8 6 Jau, July 
100 e е E т, 413 O Feb. 423 | 4) 100 44% Halifax & Bermuda 43 1st Mt. Db. b. red.) 99 —101 4 9 0 June, 
Bt. i Roc Db 74-2 "BIS Ы Indo-European... A л 68-61 6 0 0 Мау, Nor 
b 2/6 | City of Birmingbam Trams. 57 Cm. Pref, 4- 4 5 2 0 Jun, July ..| .. | 100 $ | Mackay Companies Common . 60-60 | 618 0 en, July , 
100 4X | Do. 4 per Cent. Ist Mort. Debe... %% õ jj! н Wake To x 00—60 613 09м» 
St. ЭЙ, City а South London Bly. Сор. Ord. .. 48—45 |511 0 Keb,. jj Ne e Co Dn) vicini d. Ju De 
bx | Do. er Cent. Perp. Pref. (1801) |: 116 —119 4 4 Feb, Aug 44 43 100% 47 acific & Europe'n Tel. „ єт —102 (4 0 о | June, | 
Bt. 5X Do. A 96) .... "'| 113 0 Feb, Aug 1174 .. | 10 % | West Af. icen Telegraph Shares... 10 —103, 5 16 0 June, Dec 
St. 5X | D (0er ыыы | 1 . { 6 0 Feb, Aug К s 9) 1/3 | West Ccart of America . . . ...... . . 14-13 8 15 0 May . 
12 Po. 4 per (ent, Perpetual Debs. ..... 100 Zn 3 7 0 | Feb, Aug | . |1€0 4% | Do. 4 per Cent. Debs. 9» 310,4 0 0 Jan, July 
6/0 Dublin United Trams. (1896) Ltd, Ord... 14-193 4 9 May, Nov - T 10 .. Mett India & Panama - | .. May, Nov | 
16 ej | To. 6 per Cent. Pref... 124- 133/47 0; Feb, Aug рле 0 f Do. 6 per Cent. let Pref. . 7 =} 800 May, Nov 
100/114 Gt. Nortbein & City Rly. Pref. Ord.( 4%) 1 nb 0 Feb, Aug’ .. e | 10:00 t Do. Orer Cent.2rd Pref ex. on /e of ar. 61—7i | vs May, Nov 
10 4/0 G. Noitkern. Piccadilly & BromptonOrd. 4 —5 .. | Feb, Aug 11 .. [100 5% Do. 5 рег Cent. Debs. ..... ey —102 4 18 0 Zan, July 
Bt. 4z Го. (fer Cent. Deb. Btoc 76 — 80 4190 0 Feb, Aug ET | .. | 1¢ 6/0 Western Jelegraph .. xd & bonus 19)—13 5 8 0 MrJn,0.D 
10 3h 5 Klee. Trams. Co. iD. St. 97 —100 : 10 ^ | jun, July 179 SC 4% Do. 4yer Cent. Deb. Stock (red.) ... 99 —102 3 18 6 June, Dec 
• Imjerial Tra Огд............. езе: = F 
at She $ 52 6 rer Сеш. ref a — sabes | Nj | 5 16 0 | Mer гс Sud | TELEPHONES. | 
: Do. 4j рег Cent. Debs. ........ А = іна, Веро ie ts | 
к 1 | "Lei ME т. 5 per due Piel, КЕ | 4 13 9 gen; July ї „ 4% | жон yer Con TIN xm — SR 
: cr Cen t e. , "IE. эө А 
SE am Writer , cionis КЕЧЕНИ 
4 dre iver 1 0 рва ап, u ї - n à боо „6 — i ee 
Di ie Bieta e, E lapo mam А АНД. КАСТЫ Epod] Ei: ТЕ 
X Jo. 4 er C t. р b. „ = e ug es os i — — | h ax) 
ИНОН 0 dedu) pj nb BE e Puede cee ЕЕЕ АНЕ 
А | 4 = Jan, Ju „ 7 = = | 26, 
Bt. * Mersey "b AU Ist Mort. Deb. d 81-86 413 0 Jan „July T " n (/0 | TA 6 per Cent. Cum. let Pref. 1641—12) 4 16 0 | Feb, Aug 
St. Do. З рег Cent. Perp. Pref. . - 224 = Feb, Aug.| .. - || 16 e ы т Cent. Cum. 2nd Pref. .. x 10 —12 | 5 0 0 Feb, 115 
1 A | Ale repontan Elec. Tramways Def. ue ee? | е dunt os si 80 | d * Do. tk XE 2 d gi | : H 0 1155 De 
o. b YA fs — pril. b езт», А = : 
вс аід Lo. 4i rer Cent. Deb. Stock . oper bh 4 7 9 Feb, Aug | i. EAE Ue A Tele ынкы = D cioa з19 6 Jams) 
.. , New Gen. Peet. 6 per Cent. Cum. Pref | = ар, e | oe ' 45 | ' 1— 1 рг» 
o Ru геле зое Е Pei qa-q „. | May „„ Do. 6 per Cent. Cum. Frei. 7 пем |6 1 0 | April, Oet 
1 06 Do. Брег Cent. Cum. Pref. * d =} 7.0 Арі Oct .. | St. 4½ Telephore Co. of Egypt 433 Stock —95 460 Jan. "y 
St. 42 t Do. ШП r Cent. Deb. Stock | = 618 0 | Keb, Aug. Z St. 49% теерпоре Lo. of Keypt 44a Db.stk(red.) 98 —101 | 4 9 0 | Јар, July 
1 0t? 8. Met Re. Irans. & Ltg. 07 Cm. Pref. 98 -96 413 9 May, Nor Б t % United River Plate... SES 68—74 | 612 0 July ..- 
100 is 95. 4 per Cent. Deb, Btock .. Й Tog. : 15 0 Ы aus b 2/6 | Do. 6 per Cent. Cum. Pref. ............... ‚ 4—5] 41 0 June, 
underland Dist. El = 8 an, Jul REL l 
— 87 кп iet E a Londons +4 —t8 5 18 6 Jan, July ns pn FINANCIAL, INVESTMENT, &c. 
d — Хотите (В) Elec. геше Ога. . n s m 18 4 0 ne Dec | 85 Аў 5 8/0 оа Investment ex = 1 21—3 8 0 0 | Jan, July 
NU. al . um. Prei. 22 - arch j a]. 10; 2,0 © elegraph & ‘Lrust.. „ = sp еМ 
t. Do. 44 per Cent. let Debs. 84  —8] | crus D 10 8/0 | Do. 6 per Cent. Pref... ib 13 A 14 У spe? d 
an, July ‚‚ lj 10, 6% Submarine Cables Truat (Cert. у. i 194 —127 414 8 | April, 06 


erest but not for redemption, t Ex dividend The London Stock Exchange í Committee рате declined to 490 


THE ELECTRICIAN: - 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


WEOTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE 


ESTABLISHED, First Series (Weekly), 1861; 


Second Series (Weekly), 1878. 


No. 1,542, [у] 


FRIDAY, DECEMBER 6, 1907. 


PRICE SIXPENCE um 


Abroad 9d., or 18 cents, or 900., or 


CONTENTS OP THE CURRENT NUMBER. 


L'! СЕА 273 The Production of Power 
Arrangements for the Week.. 276 | from Peat. By T. Tomlin- 
The Theory of Alternate Cur- | ВО... оона енне не не 
rent Transmission іп Cubles. The Electric Arc between 
Illustrated .............. 277 Metallic Electrodes. By 
Some Recent Improvements W. G. Cady and H. D. 
in the Wright Mercury Arnold. Illustrated...... 296 
Electrolytic Meter. By H. CORRESPONDENCE .......... 298 


Stafford Hatfield. lllus... 279 
The Flectrobus. Illustrated 282 
Lacroze System of Tramways 


Transatlantic Wireless Tele- 
raphy (Marconi's Wire- 
ess Telegraph Co., Ltd.) 


in Buenos Ayres. IIlus. . 284 Essais des Machines à 

Automatic Cab-si alling on Courant Continu et Alter- 
Locomotives. By J. Pigg. natif (P. Bourguignon). 
Illustrated 287 | Electrolytic Pickling of Steel. 

A Form of Cosine Flicker | _ By C. J. Кееа............ 
Photometer. By J. 8. The Development of Turbo- 

son Be. Illustrated .. 291 generators. — Discussion . . 299 
0. R IX RAI, waAY ELEC- The Magnetic Testing of Iron. 
TRIFICATION wp U . 292 — Dic j,jWi- . 
s I 295 | PHYSICAL SOCIETY ........ .. 501 


Brakes for Tramway Cars 


Preliminary Measurements on 
(Sayers). Reviewed by F. Y 


Temperature und Selective 


Spencer. The Distribu- Radiation of Incandescent 

tion of Electrical Energy Lam Bv C. W. Waidner 
Snell]; A Pocket Book and G. K. Burgess. Шия. 302 
r Bectrical Rules and Parliamentary Notices ...... 505 
bs le [Munro and Jamie- LEGAL INTELLIGENCE.......- 805 

юп); Metric Weights Municipal, Foreign & General 

Ы English Equivalents Notes Haee 
enl ; The Metric | Trade Notes and: Notices.... 506 

Men E ish Weights and | Companies Meetings апа 
The El ше, . Report? 309 
Tit ectrical Reduction of | New Companies, Ke 310 
Goma Iron Ores. By City Notes „ ваеа 310 
Kare Cin eee 235 Companies’ Share List 312 

NOTES. 
— — 


Transatlantic Wireless Telegraphy. 
т. ү 5 columns there appears a letter 
Ae in 15 г. Нац, in which he states that The 
BI ngineeriug Supplement of November 27th 
"es 1 differing from our opinion “ that com- 
iil КЕИ egraphy across the Atlantic had not yet 
ly The Times m IUS the conclusion expressed 
munication : " | mun from Prof. FESSENDEN'S сош- 
i = lat Prof. FESSENDEN, “has given 
t 3 o proof of the fact that Mr. MAR- 
tion n. о) established telegraphic communica- 
as leen, even т tlautic, n and that the working 
Мей: in ше beginning, subject to but slight 
able оа ur ee 50; indeed, than was common in 
Magnetic storms i i о Сая еу азе 
cally eris times rendered transmission practi- 
Ur. CUTHBERT Har Pany hours and even days together.” 
The Electrician is | L goes on to state that the opinion of 
Undoubtedly The T - cancelled out by that of Zhe Times. 
but apparently e times has drawn a different conclusion, 
у the only reason why tlie conclusion is 
y the co 


Ц Ld е е . е е | 
different is because it is concerned with an entirely: 


different point; and, consequently, just as in arithmetic 
people generally refuse to give any meaning to the sub- 
straction of 10 Ibs. from 10 yds., we fail to see how the con- 
clusion of The Times in any way cancels that which was 
expressed in The Electrician. 

WE do not deny that press messages have been received, 
but they certainly have not been very numerous. It 
appears from Mr. CUTHBERT HaLrs letter that the New 
York Times has а large experience ^ representing correct 
transmission of many thousands of words on each of many 
days” by means of transatlantic wireless telegraphy. We 
know nothing of the New York Times, but if messages can 
be transmitted so easily and accurately westwards it 
appears to us strange that messages in the opposite direc- 
tion received by the daily Press in this country should be 
so few. The real point, however, is the meaning of the 
word “commercial.” Apparently The Times takes the 
view that because nearly a fortnight is required to get an 
answer by mail from New York, a slow wireless telegraph 
system is commercial, and that the missing of one or two 
dots here and there is of no importance. We, on the other 
hand, are of the opinion that it is rather late in the day to 
take the speed of the steamboat as а criterion of the com- 
mercial value of a telegraph system, and, further, that 
accuracy in, and completeness of, the transmitted message 
are absolutely essential in every commercia] telegraph ser- 
vice, however cheap this may be. Our chief complaint 18 
that the public were led to believe that a commercial ser- 
vice comparable with that of the cable companies, and at a 
much reduced rate, would be open to the public on a certain. 
day. That day has long since passed, and the commercial 
service has not уеб come. There is an old proverb that 
“the proof of the pudding is in the eating“ When Mr. 
CUTHBERT HALL has succeeded in getting the commercial 
people to eat the transatlantic wireless telegraph pudding, 
and to ask for more, instead of relying on submarine cables, 
then, but not till then, will the ecminercial service have 


been established. 


—— 


Science and the Public. | | "S 
THE introduction of the physics of curling and billiards 


into an after-dinner speech by Lord DUNEDIN at the annual 
ў society has ] is some com- 
dinner of the Royal Society has given rise to 5 1 
as to why the public do not take much interest 1n 
scientific workers cannot make themselves 
Lord DvxEDIN wished 


ment 
science, and why ; 
intelligible to the general public. 


-2 2 CERE 


— — - 


to know why a billiard ball goes to the left when it is 
given a left-handed twist, whereas a curling stone goes to 
the right when also given a left-handed twist; and, by way 
of preventing anyone from giving an explanation, he re- 
marked that he had once put the question to Prof. Tair, 
who, after some reflection, replied that, although he could 
see exactly how it happened, he despaired of making 
the matter intelligible to his interlocutor. Without sug- 
gesting that this result was in any way a reflection 
on the intelligence of Lord DUNEDIN, а correspondent 
signing himself N. V. Z., and who may, therefore, have 
the right to deal with such mathematical questions, in & 
letter to The Times, implies that Prof. Tair was not the 
only scientific man incapable ot explaining himself simply, 
and that the public have good reason to complain that 
scientific men do not take pains to make their work 
interesting. As a sample of a scientific lecture, he states 
that the lecturer more often than not murmurs to his desk, 
hum’s and ha’s, and stammers and repeats himself. Then 
men of science, in the words of “ X. Y. Z., wonder why 
the publie do not take more interest, and why the advan- 
tages of a scientific education are not apparent to the man 
in the street. 


— P 


Our readers will realise that this is characteristic also of 
the meetings at engineering institutions. There are but 
few speakers who can give the substance of a Paper briefly 
and clearly, and the actual reading in extenso of a Paper 
by the author is an affliction which most of us try to avoid 
by attending the meeting in time merely for any discussion 
that may follow. In another issue of The Times Prof. SADLER 
states that the difficulty is due to the fact that the writing 
of English, as regards expression of ideas correctly, is 
seldom taught. There is no doubt that English compo- 
sition is very important indeed in both scientific and tech- 
nical work, but from the point of view of getting into 
touch with the publie, we think that speaking is far more 
important than writing, and that public speaking should 
he encouraged very much more than is the case at the 
present time at technical colleges by the formation of 
debating societies run on vigorous lines. The inability to 
talk fluently is one of our national defects. 


— — 


Electricity, the Enemy. 


Ir is & much-vaunted maxim that, by the English 
law, every man is innocent until he has been proved 
guilty ; this, however, like other truisins, is not invariably 
true, and does not appear to apply, even in theory, to other 
than human beings. One particular exception, which is 
of special interest to electrieal engineers, is the way in 
which nearly every fire of importance is ascribed to elec- 
trical causes. Thus, we are informed by the lay Press 
that the late disastrous tire at Gamage’s was “due to 
the fusing of an electric wire,’ though one very early 
account certainly attributed it to a gas explosion. This 
was, however, perhaps felt to be too impossible, and the 
old, well-worn, electrical tale was speedily resuscitated. 
In this connection, a correspondent writes to protest 
against the invariable saddling of the wrong horse, and 
to expostulate about the way in which non-technical men 
glibly talk about what they do not understand, gener- 


last error, we fear, will persist. 
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ally to the detriment of the electrical engineer. This 
It is a human failing to 


talk most about what is little understood. But with re- 


gard to the former point, it seems only just, and in the m- 
terests of fair play, that full inquiry should be made into 
all the attendant circumstances before passing a hasty 
judgment or making didactic statements which are wholly 


unconfirmed by actual facts, but which are, nevertheless, 


likely to do great damage to persons or things concerned 


in this case, the electrical industry. We would, therefore, 


ask our lay contemporaries to reserve their judgments-and 
to remember that, if an electrical installation is well 
planned and carried out in a modern manner, as, no doubt, 
was the case at Gamage's, the likelihood of the fire being 
due primarily to electrical causes is very remote. 


—— . —ÄEU— OO — — — 


Library of the Late M. Hospitalier.— L' Industrie Electrique 
announces the sale of the well-stocked library of M. Hospitalier, 
their late editor-in-chief. M. Hospitalier was a prolific writer, 


and, as he always wished to see both sides of any question 


with which he was dealing, he not only collected all writings 
adequate to his purpose, but also catalogued them so that they 
might be available with the minimum of trouble. His printed 
aad manuscript Papers are also classified, and, owing to his 
wide erudition, should be a great acquisition to any one desirous 
of possessing a number of valuable documents. 


Royal Institution.— Among the lectures to be delivered at 
the Royal Institution before Easter the following are of interest 
to electrical engineers:—Dr. R. T. Glazebrook, two lectures on 
Physics; Prof. G. Kapp, The Electrification of Railways” ; 
and Prof. J. J. Thomeon, six lectures on “ Electric Discharges 
Through Gases.” The Friday evening meetings will com- 
mence on January 17th, when Prof. T. E. Thorpe will deliver 
a discourse on “The Centenary of Davy's Discovery of the 
Metals of the Alkalis.” Discourses will probably be given by 
Prof. E. Rutherford, Sir Oliver Lodge, Prof. W. A. Bone, 
Prof. J. Milne, Prof. A. E. H. Love, the Hon. R. J. Strutt, 
and Prof. J. J. Thomson. 


Northampton Polytechnic Institute.— The annual prize 
distribution was held last Friday evening, November 29th, 
when H.R.H. the Duke of Connaught, K.G., distributed the 
prizes to the successful students. Principal Walmsley, in his 
report on the session 1906-7, remarked that the question of 
increased accommodation was becoming very pressing, since 
the requirements formulated five years ago as being then neces- 
sary had not yet been met. The work which was thus being 
kept back was of great importance, and every years delay 
gave foreign competitors distinct advantages. His Royal 
Highness, who was received with applause, said that he be. 
lieved our technical education in the past had not been looked 
after in the way it should have been; but, at the present 
time, everybody was recognising that we ought to do our 
utmost to help the rising generation in obtaining as thorough 
and practical an education as possible. After the prize dis- 
tribution the laboratories, workshops, &c., were open for in- 
spection, and in most cases work was actually in progress. 
During the evening a short lecture was delivered by Dr. C. V. 
Drysdale, on the ** Production of Light," and Mr. T. D. Wright 
lectured on the Measurement of Time." On Saturday even- 
ing the annual conversazione was held, when the laboratories, 
Kc., were again open for inspection, a large number of 
visitors being present. А very interesting collection of metallic 
filament lamps was shown by Mr. L. Gaster ; these were mostly 
of the tungsten class and of foreign manufacture. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Кера», 

Garachico (Teneriffe — Santa bus 
Cruz de lu Palma 


— 


esas. 29 


July 12, 1906 


Grand Canary—Lanzarote ... Sep. 18, 1906 Nov. 29, 1907 
Brest — Dakar eee July 22, 1907 ... = 
Trinidad—Demarara | ......... Nov. 25, 1907 Dec. 3, 1907 
Lagos—Kotonou ....... ....... Dec. 4, 1907 m 
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passage, extending over 900 miles, and also in communication 
with the Scilly Island when about 200 miles distant. 


Cost of Electric Cooking.—As many central stations are 
considering the question of what rate per unit can safely be 
charged for electricity for cooking, supplied through a separate 
meter, it is a matter of very great importance to know at 
what time the maximum demands come from such circuits, in 
order that the proper interest on investment and depreciation 
may be charged against this class of service. For this purpose 
some figures published in the Electrical World by Mr. J. K 
Cravath form a basis. The figures for May and June are as 
follows :— May: Total kilowatt-hours 106'8, maximum demand 
2-8 kw., person-meals 364, average number of persons per meal 
3-9, units per person per meal 0'294. June: Total kilowatt- 
hours 103:6, maximum demand 3:0 kw., person-meals 385, 
units per person per meal 0:268. In order to determine what 
effect а number of electric cooking consumers would have on 
the central station, recording ammeter records were kept for 
each day. From this the daily cooking load of 24 families was 
assumed. It is found that for large cities like Chicago the 
cooking-peak load may be expected in the evening between 
the office and residence lighting peaks, while for small towns, 
where the big meal is in the middle of the day, it may be sup- 
posed that the cooking-peak load will oceur about midday. Ап 
analysis of some curves given in the article shows that while 
the maximum demand per consumer is 3 kw., the combined 
peak demand is only 29: kw.—ie, 1:2 Кү. per consumer 
with 24 consumers. A further article gives а record of the 
cost of energy consumption for performing all the cooking and 
baking by electricity covering a period of twelve months. The 
figures are supplied by Mr. E. L. Callaghan, in whose house the 
plant is installed. During the year, for cooking, 803 units 
were used. Total single-person meals 3,035. Watt-hours 
per person per meal 264, which, at 23d. per unit, is rather 
over a zd. per person per meal. The utensils used consisted 
of a 6 quart vegetable or soup boiler, a 2 quart, vegetable and 
cereal cooker, a 2 quart water-heater, à 1 quart water-heater, 
a 5 in. frying-pan, a 7 in. frying-pan, а 6 in. stove, a 12 in. 
griddle, a 12 in. broiler and an oven. 


Progress of Wireless Telephony. Count Arco recently 
delivered a lecture on this subject at Charlottenburg on the occa- 
sion of the ninth general meeting of the German Association 
of Naval Architects. He stated that the Telefunken Company 
no longer confined themselves to the production of electrical 
osgillations by the emission of sparks, but were now in pos 
Session of a new and reliable method, by which uninterrupted 
electric oscillations could be produced by means of arcs. They 
had adopted this method almost exclusively for telephony. 
The power used, which amounted to about 6 kw., was trans- 
formed into oscillations, which could be continued for hours 
without tedious regulation or other difficulties. A station suit- 
able for military use had been placed in the hall, and put in 
communication with another station situated in the neighbour- 
hood. Telephonic communication was carried on without 
any difficulty, and the manipulation of the apparatus proved 
extremely simple. The first demonstration of this system 
took place in December of last year before officials of the 
German Imperial Post Office, between stations 22} miles 
apart. The messages were despatched from the lab ra- 
tory of the German Wireless Telegraph Co. (Tempelhofer 
Ufer) and received at Nauen by means of the 330 ft. tower 
situated there, but the same distance could be bridged to-day 
and the messages more clearly received by using masts only 
G6 ft. in height. A new record had been established by the 
Telefunkeu Company, who, about the middle of last month, trans- 
mitted messages by wireless telephony over the longest dis- 
tances yet obtained. Messages were transmitted from West- 
end, near Berlin, and were clearly received at Rheinsberg, а 
distance of 48 miles, masts about 86 ft. in height being used 
at both stations. The power used was also only about one- 


i d at the demonstration experiments. In spite 
third of that use АЕ 


of the favourab i > remarkable 
reliability obtained in working, the lecturer considered it im 
le that wireless telephony would ever seriously com- 


Tramways and Light Railways Association.—The Duke of 
Argyll presided on Wednesday evening at a dinner of the 
Association held at Prince’s Restaurant (London). Among 
those present were Lord Vaux, Lord Kerry, the Hon. Arthur 
Stanley, M.P., Sir Ralph Littler, K.C., SirR. Hunter, Sir A.B. 
Kenedy, Sir H. Jekyll, Mr. E. Garcke, Mr. J. Aldworth, 
and Mr. A. L. C. Fell. The President, in proposing the toast 
of “The Tramway Industry," gave a number of figures show- 
ing the importance of tramway undertakings, which were now 
carrying over six million passengers рег day. Mr. E. Garcke, 
who replied, dealt with the- importance of united action 
between the various sections of the ir dustry. 


Royal Society.— The anniversary meeting was held on 
Saturday last, under the presidency of Lord Rayleigh. In 
his report the president called attention to the growth in the 
work done at the National Physical Laboratory. The com- 
pletion of the work on electrical units was satisfactory to those 
interested in this question. Twenty-five years ago the values 
of the ampere and ohm were uncertain to within two or three 
per cent., while recent work showed that an accuracy of 1 part 
in 10,000 might be attained. The president concluded with 
a plea for the proper recognition of original work, and paid a 
tribute to the work of Mr. H. M. Taylor, F.R.S., who had 
translated Smith's Elementary Algebra into the Braille type. 
The medals awarded by the Society for the year 1907 were 
then awarded and the Council for the ensuing year announced. 
At the anniversary dinner which was held on the same even- 
ing, under the presidency of Lord Rayleigh, a large and 
distinguished company were present. 


Physical Society's Exhibition.—At the Exhibition to be held 
by the Physical Society on Friday evening, December 13th 
(from 7 p.m. to 10 p.m.), at the Royal College of Science, 
South Kensington, the following firms will exhibit : Messrs. 
R. & J. Beck (Ltd.), Cambridge Scientific Instrument Co. 
(Ltd.), Casella & Co., A. C. Cossor, Crompton & Co., Elliott 
Bros., Everett, Edgeumbe & Co., Evershed & Vignoles (144.), 
ae Fisher & Wadsworth, Gambrell Bros., J. J. Griffin & 
Nan A. Hilger (Ltd.), Leslie Miller, Nalder Bros. & Co., 
er Bros. & Thompson (Ltd.), Newton & Co., R. W. Paul, 

ames Pitkin & Co., Ross Limited, Alexander Wright & Co., 
and also the Meteorological Office. In the programme, of 
Which we have received an advance proof, there appear to be 
к items of considerable interest to both physicists and 
electrical engineers. We understand that invitations have 
Fan, 8. to the Institution of Electrical Engineers, the 

1 lay Society, the Optical Society and the Róntgen Society. 
vibe however, except to Fellows of the Physical Society, 
M e by ticket only, and therefore members of the societies 
* eo desiring to attend the exhibition should apply 

е secretary of the society to which they belong. 


3 Telegraph Notes. Under date Melbourne, De. 
the Com rd, Reuter's agency announces that at a meeting of 
бик monwealth Cabinet the previous day the Postmaster- 
tele 5 his decision to call for tenders for wireless 
t ni ind еш at some half-dozen places round Aus- 
convenient, ng King Island, Tasmania, Rottnest Island, some 
"orke Pe ari on the northern coast, Port Moresby and 
to the се а. Tenderers are to sell their Australian rights 
to allow ee Parliament has already decided not 
Mon орї "n y or indirectly, the establishment of a private 
шшр fro e installations are to be capable of receiving 
Tecognised e steamers equipped with any of the 
Briten Cf to another Reuter's telegram, the Government of 
Daune Guiana has accepted the offer of the West India 4 
graphy ки egraph Co. to install a system of wireless tele- 
pain Trinidad Georgetown, British Guiana, and Port of 
cable system "Th. а supplementary service to the company's 
of the coma. he undertaking is an experiment on the part 
pany, who will work the wireless service. 


Th "MES 
wle eii Morning News of December 5th chronicles a 
levement in warship wireless telegraphy by the 


staff of the “ Cor ; J. 
nwallis ” : . | probab bd 
Tha veel kept rli, om ber way home from POE, poto with wirslosstelegraphyy T^ expressed himself as equally 
5 
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sceptical in regard to the general adoption of oscillations pro- 
duced by means of arcs for wireless telegraphy. The energy 
required to bridge a certain distance telephonically was always 
greater than in the case of wireless telegraphy, and, on the 
other hand, no real practical advantage appeared likely to be 
gained by the new method. The special advantage claimed by 
the partisans of the arc method—namely, the possibility of 
using shorter masts—had not as yet been proved, and his 
opinion was that the spark method would become more widely 
used, although it was open to improvement, particularly in 
regard to its tuning-up capacities and freedom from disturb- 
ance. On the other hand, the results obtained with the spark 
method were extremely satisfactory in regard to the distances 
traversed. For instance, it was now possible to telegraph over 
a distance of 48 miles with a portable military station, using 
only 200 watts, and masts only 12 metres in height. This 


achievement had been considered technically impossible about a 
year ago. 


Newcastle Section of the Institution of Electrical Engineers. 
The opening meeting of this section was held at Armstrong 
College, Newcastle-on-T'yne, on November 18th, when Mr. J. 
Pigg, the chairman, delivered his inaugural address, in. which 
he dealt with the subject of education from a somewhat novel 
point of view. He remarked that the term “ education ” was 
too often applied to the mere acquirement of knowledge, but 
man’s true education never terminated, and its aim was the build- 
ing up of character so that he might contribute his share to 
the general well-being. There were some points, essential 
to an engineers success, which did not, however, find a 
place in the curriculum of any technical institution. Critics 
of our systems of technical education should remember 
that as much depended on the student as on the system, and 
that failure was more often due to lack of perseverance than 
to insufficient opportunities for acquiring knowledge. A 
teacher could only guide his pupil through an unknown coun- 
try, but all effort must come from the student himself. 
Material gain should not be his object, but to do his hest to ad- 
vance the good of his fellows in the widest sense. It seemed 
as if the present system of teaching tended too much in one 
direction—that of the manufacturer's designing office—and did 
not throw into their proper relationship the work and the end 
for which it was required. Use was the objective of design, 
and precision in the latter must not be insisted on to the detri- 
ment of commercial efficiency. Electrical engineering might 
be divided into two classes—manufacturing and utilisation. 
The utilising engineer was, however, also a designer, for he had 
to combine all parts of his system into a workable aggregate, 
and must, therefore, have a knowledge of the latest practice 
and of the best results obtained with each in order that the 
commercial value of his undertaking might be as great as pos- 
sible. An engineer must also have the power of organisation, 
the most important branch of which was the power of control- 
ling men. “Men are as various in their characteristics as 
there is no comparison." The engineer should be quick to 
recognise the ty pe of man he has to deal with, and his acts would 
show whether he possessed that great ability—tact—which 
would enhance their good and eradicate their bad qualities. 
“Few (men) have been wholly good, and most of these died some 
time ago; on the other hand, few are wholly bad.” The engi- 
neer should also be able to order his ideas. Clearness in reports 
should, however, not be sacrificed for the sake of brevity, and the 
value of the words used should be considered in relation to their 
context. Literary style was an undoubted acquisition, as it was 
easier to read what had been carefully compiled than what 
had been written in a slipshod fashion. The engineer had also 
to be something of an accountant. This was very necessary 
when he was trying to prove the superiority of electrical 
apparatus for any special purpose. The manufacturer con- 
sidered the “net cost," and, therefore, the way in which this 
was arrived at on the system it was wished to supplant should 
be fully understood. In considering the question of “ capital 
charges” the author thought that the interest on capital used 
for a subsidiary purpose, necessary for the prime object of the 
undertaking, should be borne by the latter rather than appear 
ав an Increased working charge on the subsidiary appliance. As 
to the question of estimates, the engineer should look ahead 


WEDNESDAY, December 11th. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


and consider the changes which were likely to take place during 
the period his work would last. In conclusion, Mr. Pigg re- 
marked that Purely technical work tends towards the stereo- 
typed, when the experimental stage has been passed, and the 
results obtained by the investigator have crystallised into 
practical applications.” ‘Cultivation of the things which go to 
the formation of what we call ‘ Character’ is of more importance 
than Ohm’s Law, and playing a straight bat than the determi- 
nation of the seat of E.M.F.” 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, December 6th (to-day). 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
2:30 p.m. Visit to the Board of Trade Laboratory, Whitehall. 
STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 
Sp.m. Meeting at Great George-street. Paper on ‘‘ Methods of 
Vapourising Liquid Fuels, used with Internal Combustion 
Engines, as applied to Road Vehicles,” by Mr. R. T. Deane. 
SATURDAY, December 7th. 
RW GBW ENctiNEERING Society. 
2:45 p.m. Visit tothe Park Royal Generating Station of the Great 
Western Railway Co. 
MONDAY, December 9th. 
$остЕТҮ OF ENGINEERS. 
6:30 p.m. Meeting at 17, Victoria-street. Annual General Meeting. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
Sp.m. Meeting in the Engineering Lecture Room, Armstron 
College, Newcastle-on-Tyne. Paper on Automatic Ca 
Signalling on Locomotives,” by Mr. J. Pigg. 
SOCIETY OF ARTS. 
Spam. Meeting at John-street, Adelphi. Third Cantor Lecture 
on The Theory of the Microscope,” by Mr. Conrad Beck. 
GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
Sp.m. Meeting at Storey’s-gate. Paper on Types of Water- 
tube Boilers,” by Mr. R. J. P. Briggs. | 


TUESDAY, December 10th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7:30 pm. Meeting at the University, Manchester. Paper оп “ The 
Pr e of the Air-gap in Dynamo Machines," by Mr. T. F. 
Vall. | 
INSTITUTION OF CIVIL ENGINEERS. 
$ p.m. Meeting at Great George-street. Paper on „The Pre- 
determination of Train Resistance, by Prof. C. A. Carus 
Wilson. 
GLASGOW SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
Spon. Visit to the James Watt and Physical Laboratories, 
Glasgow University. 
JUNIOR INSTITUTION OF ENGINEERS. 
х p.m. Meeting at the Society of Arts, John-street, Adelphi. 
Paper on ** Arc Lighting," by Mr. W. Krause. 


7:30 p.m. Meeting at the University, Edmund-street, Birming- 
ham. Paper on The Torque Conditions in Alternate-current 
Motors," by Mr. V. A. Fynn. 

ASSOCIATION OF ENGINEERS-IN-CHARGE. 

7:30 p.m. Meeting at St. Bride’s Institute, Bride-lane, Fleet- 
street, Е.С. Paper on “The Province of the Illuminating 
Engineer,” by Mr. L. Gaster. 

SociETY oF ARTS. 

5 p.m. Meeting at John-street, Adelphi. Aldred Lecture on 

Radio-active Phenomena,” by Sir William Ramsay, F. R. S. 
THURSDAY, December 12th. 
BIRMINGHAM AND District ELECTRIC CLUB. | 

7:30 p.m. Meeeting at the Colonnade Hotel, New-street, Bir- 
mingham. Aunual General Meeting. 

DUBLIN SECTION OF THE [NsTITUTION OF ELECTRICAL ENGINEERS. 

s p.m. Meeting at the Royal College of Science, St. Stephen's 
Green. Paper on The Utilisation of Peat for the Produc- 
tion of Electrical Energy,” by Mr. W. B. Lennox. 

RUGBY ENGINEERING SOCIETY. 

S p.m. Meeting at Ketton Chambers, Regent-street, Rugby. 

Lecture on “ Textile Electric Driving," by Mr. John Shaw. 
Вокосан POLYTECHNIC INSTITUTE. 

8 p.m. Distribution of Prizes and Certificates by the Right Hon. 
Sir Edward Carson, M.P., at the Institute, 103, orough- 
road, S.E. 

FRIDAY. December 13th. 
PHYSICAL Society. : 

7—10 p.m. Exhibition of Electrical, Optical and other Physical 
Apparatus at the Physics Laboratory, Royal College of Science, 
Imperial Institute-road, South Kensington. 

THE Егествко-Нлкмохіс SOCIETY. 
$ та Smoking Concert in the King’s Hall, Holborn Restaurant, 
CC, 


\\ 


THE THEORY OF ALTERNATE CURRENT TRANS- 
MISSION IN CABLES. 


Few subjects in electrical engineering are of greater interest 
or practical importance than that of the transmission of im- 
pulses in cables, either in the form of telegraphic or telephonic 
signals, or of alternate currents at high voltage, as in long dis- 
tance power transmission schemes. Unfortunately, such treat- 
ment of the subject as has been available has been nearly 
always of a highly mathematical nature, and few telegraph, 
telephone, or power distributing engineers are acquainted with 
what is a vital part of their respective subjects. The difficulty 
of the subject has been greatly enhanced by the fact that most 
of the authorities on it have followed Lord Kelvin in studying 
the effect of a single impulse, and following its progress through 
the cable. This course has been adopted by Stokes, Fleeming 
Jenkin, Hockin, Gray and Heaviside, and the theory has been 
developed to a remarkable degree of precision. Nevertheless, 
not only is the mathematical working in this case very com- 
plicated, but the theory is of much less value to the practical 
man than that of the transmission of alternate currents, and 
the results are much less easy of physical interpretation or 
comprehension. 

The direct treatment of alternate-current transmission in 
cables seems to have originated with Prof. T. H. Blakesley, 
who, in his “ Alternate Currents of Electricity,” devotes con- 
siderable attention to cables having resistance and capacity. 
A graphical method of dealing with circuits having resistance, 


Magnetic 
Lines 


pacity and leakage is indicated by Steinmetz,* and this will 
this di fully dealt with. By far the most valuable work in 
ds rection, however, has been done by Dr. A. E. Kennelly,+ 
and mu Writings it is hoped this will form an introduction, 
diert 18—616 Papers of Dr. Fleming? have dealt with the 
of al the. similar lines. It is proposed here to explain firat 
and used оаа method, which can be readily understood 
alternate y anyone having the most elementary knowledge of 
sible ma ea and to follow this up by the simplest pos- 
Dr ematical treatment, leading to the employment of 
‚ Aennelly’s methods of calculation. 


ide сЕ cable problems by any method we always con- 
find both 118 made up of a number of short lengths, and 
of the en ё drop of voltage in each length due to the passage 
rtion rrent through the resistance and inductance of the 
М рага, and the loss of current due to leakage and 
tion of as i As the circuit. In Fig. 1 we,have a representa- 
flowing as i inary overhead line through which a current is 
the ling Th by the arrow towards the receiving end of 
potential t= 18 current is accompanied by, first, a drop of 
à whirl of a due to the resistance of the line ; second, 
current ¢ Bonis tic lines surrounding it; third, by a leakage 
of force ош ine to earth; and fourth, by electrostatic lines 
Ween line and earth as shown in the figure, and in- 


"С.р. Stei ; 
14. E Steinmetz, ‘ Alternate Current Theory БИ 


e Kennell “ we ss 
Speed o У, “The Alternate Current Theory of Transmission 
Congres, St Taxarine Cables,” Section A, International Electrical 
+J. A. Fleming, Phil. Mag., August, 1904. 
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dicating the existence of a capacity between line and earth. 
In the case of a metallic return circuit, as in Fig. 2, the rela- 
tions are similar, except that the drop vr: - г, is now the 
product of the current and the total resistance of both con- 
ductors over the length considered, and the electrostatic lines 
now pass from conductor to conductor instead of from the 
single conductor to earth. It is evident, therefore, that the 
case of a single conductor is the same as that of a metallic loop 
in which the return conductor is the earth and is considered 
as of no resistance. 

Let us now suppose that R is the resistance in ohms of 
1 mile of going and return conductor (i. e., double the resis- 
tance per mile of one conductor if they are similar) ; that Lis 
the coefficient of self-induction or inductance per loop mile in 
henrys, represented by the number of lines of force per mile 
passing between the going and return conductors for 1 ampere, 
divided by 10°; that K is the capacity in farads per mile, and 
О the insulation resistance in ohms per mile, in each case 
measured between the going and return conductor. It will 
be found more convenient, however, to employ, instead of the 
insulation resistance 22, its reciprocal the leakage conductance 
іп mhos G2 1/2. Then if s is the length of a small length of 
the loop, the resistance, inductance, and capacity of this length. 
will be represented by Rs, Ls, and Ks respectively, while the 
leakage conductance will be given by Gs mhos per mile. 

Let us first suppose that a steady current is passed through 
the circuit. In this case the effects of inductance and capacity 
will be nil, and, therefore, we have only to deal with the drop 
of potential due to resistance, and the leakage of current 
through the insulation. The drop of potential in a short 


Fia. 2. 


length, s, may then be taken as = CRs, while the leakage 
current will be c=VGs. This is on the assumption that the 
length considered is so short that v and c are small in com- 
parison with V and C respectively. 

A numerical example may be at once taken and will serve 
as an introduction to the procedure, in the case of alternate 
currents. Suppose that we have a double line made up of 
two 401b. bronze aerial conductors, and that a current of 
20 milliamperes is to be supplied through a receiving instru- 
ment of resistance 100 ohms. Here we have a loop resistance, 
r, of 90 per mile, and we will take the insulation resistance 
as 100,000 ohms per mile, from which g = 0:00001, or 107? mhos. 
Starting with the current of 20 milliamperes or 0:02 ampere, 
we find the drop in the last mile = 0:02 x 90 = 1:8 volts. The P. D. 
at the received terminals is evidently 2 volts, so that the P.D. 
between lines at 1 mile distant is 3:8 volts. This gives rise 
to a leakage current in the 1 mile section of 3:8 x 1075, or 
0-000038 ampere, so that the current at 1 mile from the 
receiver will be 0:020038 ampere. This in its turn gives а 
drop in the next mile of 0-020038 x 90 = 1:803 volts, and 
makes the P.D. at 2 miles from the receiver 3:8 + 1 803, or 
5:608 volts. The leakage current in the second mile will, 
therefore, be 0-000056 ampere, and the current at the 2 mile 
distance = 0:020038 + 0:000056 —0:020091 ampere. pr 
ing in this way we get the curves shown in Fig. 3. 1t 
should be noted that this procedure is only Cin 
mately correct, but if sufficiently short intervals are taken : 
error will not be of great consequence. It should also be note 
that this result would also be true for alternate or intermitten 
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currents if the line had no inductance or capacity, and wherever 
the inductance and capacity reactance are negligibly small in 


comparison with the resistance and leakage, the variation of 


Current and Voltage Variation in Telephone Line. 


Resistance per mile, R=90 ohms. Leakage Conductance, G=10 
x10-! mho. Receiver, 1000 resistance. Current, 20 milliamperes. 


current and P.D. may be obtained in this way. ae Vin- | ЕСРИ X Cu 
The modifications to be introduced in the case of alternate | & Volt. ere. Current N 5 | Volt- | ore. — incre: 
currents will now be obvious. Instead of the aoe due to | = age. ment. ment. |= Se. ment. ment 
i due to the combined resistance "E — 20 Mn. od) 

resistance, we must take that E binse neta . 18 ош 90 2 57.280 2.450 002792 0 000857 
and inductance, or the impedance of each interval ; ап О 38 18050020038 9890055 26 | 54286 2.501 002779 (0-000592 

kance we must take that due to Ak a: | | i | : 
of the loss of current due to leakance v ^| 2 5:05 808 0020094 00007428 59227 2562 002838 0000013 
the combination of leakance and capacity, or the admittance of | 3 1411 1815 WIE. 0000092 29 61791 2610 | 002900 000644 

the interval. 4 | 9226 1:825 0 0|0-000110| 30 , 64-401 2:668 0 © 
| . ; : “stance | 5 | 11049 1:835 0-020570|0-000129| 31 67-069 2'728 9.08001 0.000698 
In Fig. 4 we have а mee E 0 кайн; is the © | 12882 1:845 0020499 0000147 32 69-797 2791 10-05101 10:000726 
per loop-mile set out horizontally, while A = 4 h 7 14.727 1.858 10:020646 0:00166 33 72:588| 2:857 | 005174 0000754 
reactance per loop-mile drawn vertically upwards. The hypote- | 8 | 16585 1-873 0:020812/0000185| 34 | 75°445| 2:924 | 0.03249 0000 84 
nuse of this triangle is, therefore, the impedance чыз loop- 5 [а 1-890 0 020007 0-000205 35 18569 2994 008327 0000814 

А е . D . ° > 2 { the e ective б • . . * . (y 
mue, ey Bun ШИШ } E Jha dee the drop in 11 | 22256 1928 0021422 0000242, 37 1450 3:143 008580 (0-000816 
current flowing in the "Ine We = Pine | 12 | 24184) 1:950 0021664 0000261 38 | 87-575 5222 | 05580 0000908 
effective volts per loop-mile, which must lead in front of the | 15 | 26:134 1-973 0021925| 0000281 39 | 90°795| 3'304 | 002671 10000941 
current by the angle ф in the figure. This is expressed by | 14 | 28107 1:998 0022206 0000501 40 94-099| 3:588 | 003765 0000975 
„ a Er qu SE Ss Sees Seu 

writing v= where tan $— p ~p° ; 0° 
rung Ie, ? R К : 17 | 34185 2-085 1002517 |0-000363| 43 104-532, 3:664 | 004069 0001082 
Similarly, when we consider the loss of шш from а 18 36270 2118 002563 0-000584| 44 108196 5768 04187 090119 

1 7 ag t and a capacity | 19 : 152 002391 |0:000405 45 lll: 3 І { 
interval we see that we have a leakage current and а for one 20 | 45.509 2-188 0'02431 |0-000427| 46 115:840| 5981 004425 0001285 
current added together. The effective leakage current tor one ; i | | 981 0.04548 (001229 

8 * 4 „the leakance or“ conductance ” 21 | 42 728 2-227 10-02474 0.000449 47 119:821, 4:089 | i 
effective volt P.D. is obviously the lea , ance” | 99 | 44:955 2:267 (902519 0.900442 48 125-910 4-200 | 002667 0-001281 
G (Fig. 5) and is in phase with the P. D., while the effective | 23 47.222 2:309 (002566 0.000495 49 1128110) 4:315 0.04795 10:001394 
00500 ——— од | 49:531 2:554 10:02616 |0:000519| 50 152425 4:424 | 0049277 0001368 

К | | 25 | 51:885 2-401 0.02508 00005435 | 


00450 


0-0495 Now suppose that the receiver is a telephone having a 
0.60400 resistance of 100 ohms and an inductance of 0-1 henry, and that 
Gs we require a current of 20 milliamperes as before. The re- 
е actance of the telephone = Lo- 0:1 х 7,500, ог 750 ohms, s0. 

7 8900 that its impedance = 4 1007 750 = 757 ohms. Hence a current 

X 00275 of 20 effective milliamperes will require an effective P. D. of 

J 0.0250 0-09х 157 =15'14 volta, leading by an angle the tangent of 

2 0225 which is 750/100 or 82° 22’. 

С 00200 

S 00175 

5 070160 
00125 
6˙0100 
0:0075 I „Lo Y В-Ео 
0*0050 
6˙0025 

0 
а 
Fig. 3.—Vaniation or P.D. лхо CURRENT IN Leaky TELEPHONE LINE. Fic. 4. Fic. 5. 


12900. g=10x10-6 mho. 100 w receiver. 


We are now ready for our graphical construction. Starting 
from the receiver end, we lay down a horizontal line, OC, 2 in. 
long (Fig. 6), to represent 20 milliamperes of current, and а 
line, OV,, 1:514 in. long, at an angle of 82* 29', representing the 
15:14 volts. Then the drop in the last mile may be taken as 
r 2 00953 x 20/19? 17 = 1:906 volts, which must be marked 
off as а length of VaV, of 0:1906 in. at an angle of 19° 17' with 
OC, The P.D. at 1 mile from the receiver will thus be OV, 
the vector sum of OV, and V,Vi, which can be scaled off as 
16°2 volts. This in its turn produces a leakage current 1n the 
1 mile interval of 16:2 х 0:0563 2091 milliampere, which 
must be set off as С.С, at an angle of 79 53' to OV, The 
current OC, is now found to be 19-2 milliamperes by scaling 
off, and this produces a drop of 1:84 volts in tbe second mile, 
Ү,Ү,, at angle of 19° 17' to ОС,. The P.D. at the second mile 
from the receiver is then OV: - 17:2 volts, which gives à 
leakage current of 0-97 milliampere in the second mile. The 
repetition of this process give us the curves in Fig. 6, from 
which the amount and phase of the current and P.D. can be 
obtained at any distance along the line. The ratio of the P.D 
at any point to the receiver current represents the receiving 
end impedance” of the line and receiver beyond that рош, 
and when this is known the receiving current for any given 
P.D. can be immediately obtained. As an example, at à dis- 
tance of 20 miles from the receiver the P.D. is 39 volts. 
The “ receiving end impedance” is then 39,0-02-=1,950 ohms, 
and if it is required to find the receiver current for, Вау, 


capacity current for the same P.D. will be the ** susceptance ” 
B= Kw and will lead 90 deg. in front of the voltage. The total 
effective current for 1 volt will, therefore, be the “ admit- 
tance " Y, which is the combination of conductance and suscep- 
tance, and the effective current between lines for any P.D. will 
thus be obtained by multiplying the admittance by the P.D. 
and setting it cff at an angle ф to the P.D. Or, in the same 


notation as before, c=YV/¢’, where tan 4 6 6 


Let us now take the same line as before and suppose that it 
is traversed by a telephonic current at a frequency of 1.200 
per second, from which w= 21 7,500 approximately. The in- 
ductance L per loop-mile is 0:0042 henry, hence the reactance 
X = Lw = 7,500 x 0:0049 = 31:5 ohms, from which I= AR? + X° 

i dp ve 4 31:5 és 2 

= 95:3 ohms and tan $= ү = gg ОГ 0:35, giving = 19 17’. The 
capacity per loop-mile is O 0075 mfd. or 7°5 х 107° farads, from 
which the susceptance В = Ко = 7,500 x 7*5 x 10-*— 56:25 
x10-° mhos. This, with the leakage conductance С of 
10x10-* mhos, gives an admittance of Y= /G?+ B'=56:3 
x 10-*mhoe, and tan 6 = ae — 5-625, hence ¢’=79° 55. If, 
therefore, we take intervals of 1 mile each we have the relations 
v—95:33C/19? 17' and c256:3x1079 V /79° 55. Or, if we 
measure P. D.s in volts and currents in milliamperes, 

v = 0-0953 C/19 17' and c=0-0563 V/19? 55’. 


M 
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Its at this point, we have only to divide by this impe- 
1 grins us 25 6 milliamperes of current. Е 5 V 


By the aid of a few simple short-cuts the whole of these 
carves can be obtained without anything more than a pre- BY H. STAFFORD HATFIELD. 
liminary calculation of the impedance and admittance of the , ß . 
dreuit. In this case we have found that v—0:0958 C /19°17' сіре ; compensation for „ circulation to: кыч back 


and c=0-0563 V 79°55’. Hence the drop per mile for 100 milli- | E.M.F » | 

3 2. The Original Wright Meter: Success on introduction; i ili 
amperes of current 1s 9.53 volts, and the loss of current per | of electrolyte ; theory of mercurous nitrate solutions add na 
mile for a P.D. of 100 volts is 5°63 milliamperes. Ву laying of basic salts; early and misleading experiments to test stability of 


down a line 100 volts or milliamperes long, setting up at the | nitrate solutions. | | 

end a perpendicular on which distances of 9:53 and 5:63 units | Es s А БА Kind з Месси эч „ Action of 
are marked off, and joining these points to the zero, we shall nection with , een eee Yo ae 
obviously be able to get the value of any element c by simply | 4. Investigation for New Electrolyte: Possibilities of change con- 


measuring V with dividers and laying it off on the horizontal sidered generally ; effect of а оп increasing speed of changes ; 
illustration from history of early meters; the double halides and ana- 


line. The vertical height from this point to the line marked logues ; solubility of mercurous halides in alkaline halide tion of 
E | ; 8; action о 
c is then evidently the value of the next segment of the cur- current in electrolysis of these double salts ; effect of overload ; action 


rent curve and can be taken off by the dividers without any cal- of light on iodide solutions; action of iodide solutions on glass ; heat 
eulation or scalo reading whatever. Similarly the value of a test of iodide and sulphocyanide ; choice of a cathode ; platinum amal- 
gamated by mercuric but not by mercurous solutions. 


segment 9 f the voltage . obtained by meren 5 Improvements in Jonstruction: New construction for standard 
C with dividers, laying it off on the same horizontal line resistances; laboratory type of meter 
and finding the height up to the line marked v. In order 6. Method of Manufacture. | 
to facilitate the setting off of v or c in their proper directions 
a couple of cardboard set squares, having angles of 19°17’ and of 
79: 55' as shown, may be cut, and if the base of the former is 


The mercury electrolytic meter, the practical realisation of 
which we owe to Mr. Arthur Wright, differs in principle from 
all other types of house service meter, and is not with- 
out a certain scientific as well as practical interest. 
In this article I propose to give a short account of its 

later developments and method of manufacture. 


ү, 12 


I.—GENERAL ARRANGEMENT AND CONSTRUCTION. 


In this meter the main current to be metered is 
passed through a low-resistance shunt, K (Fig. 1), in 


3) |g parallel with which is a circuit formed of an electro- 
© # lytic cell, А ВС, and a high resistance, Н, in series 
S| |5 with one another. About one-hundredth of the total 
Š 4 current passes through this latter circuit. The elec- 
R 8  trolytic cell consists of a small glass tube, in which is 
5 contained a mercury anode, А, an electrolyte which 

is an aqueous solution of a salt of mercury, and a 

cathode, C, of some suitable metal, which must not 

become amalgamated with 

mescury. The mercury is de- 

g «10x 105 mho. posited on the cathode in an 


amount exactly proportional 
to the current passed, an 
drops from the cathode in a 
fine, almost invisible rain into 
a calibrated reading tube pro- 
vided with a scale (Fig. 2), on 
which the amount of current 
passed is read off directly in 
0953v. Board of Trade units. This 
first measuring tube may be 
formed as а self-emptying 
syphon, as G in the figure, 
having 100 scale divisions. 


ET 
y% 


"X=31-6w 


2 30 40 50 60 70 80 9% 100 3 
Volts or Milliamperes When full it empties itself 

F into the lower part of the tube, 

IG. 6.—40 LB. Bronze AERIAL TELEPHONE LINE. where the hundreds are read 


7299. L. S0 U АЁ : 
= ("оме 

Y-553x19-c nins y d МАНОВ 0. K-0:00;5 mfds. per mile. Frequency 1196 = per sec. 1-953» (1012 off. The cell is her metically 

9955. a00734/49-85. Z,—1,800 /30°18. Receiver 7=100w. I. O · I henry, Zr 7b /82°27'a. sealed, the current connec- 

| tions being made by platinum 

wires sealed through the glass. 


laid alone , . 

along the 1 line the value of v can be pricked off Since no departure from Faraday's law is possible, the 

other set une f edge. The same can be done with the | accuracy at all loads and temperatures depends solely upon 
or setting off the values of c. In this way strict proportionality being maintained between matt and 


about 80 o 
| Ld * . . . . . . 
un be dira on along the current and voltage curves | shunt currents. This condition 1з satisfied if the circults are 
in about a couple of hours, which is not constant in resistance and no back E.M.F. 18 developed in 
Constancy of resistance with 


nuch longer th 
li during its working. 
the cell during 8 ed by arranging that the 


oltage at . 
tage at one point, and has the advantage of showing | change of temperature 1з attain І : 
> - tance H in series 


urs along the line. On this account this change with temperature of the high-resis А 
he electrolytic cell shall be approximately equal an 


if it is carefully g has been described at some length, | with t 
9t Within 5, or at у carried out, the results may be depended | opposite to that of the cell itself. 

| most 10, per cent. Asthesolution becomes weaker in mercury salt atthe cathode, 

(To be continued.) and strongerat the anode, during the passage of a current, a back 
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E.M.F. would tend to be set up, and separation of solid salt 
at the anode might ensue. A process of stirring or circulation 
is necessary to equalise the strength. This is effected by so 
arranging the electrodes that the change in density due to the 
change in strength of the electrolyte at each electrode itself 
sets up currents in the liquid, Fig. 3. The anode A isa pool 
of mercury confined on a shelf by a lip of glass which is no 
higher than the level of the mercury surface ; the cathode C 
is placed at a lower level than the anode. The dense solution 
flows away from the anode surface downwards, and the light 
solution ascends from the cathode ; a continual circulation is 
thus set up. 

A grating of glass (originally of platinum gauze) C, whichallows 
circulation of the electrolyte through it, effectually prevents mer- 
cury being thrown over the edge by any vibration met with in 

ractice, and a feeder, F, maintains the pool at a constant level. 
the level should fall below the edge of the glass shelf on 
which the mercury rests, circulation would be impeded. 

It is found that a cell so constructed and filled with a suit 
able electrolyte will carry a sufficient current indefinitely, 
without a serious back E.M.F. being produced, and without 
separation of solid salt at the anode. 

A properly constructed meter of this sort should, therefore, 
be equally accurate at all loacs, and, provided the resistance 


Fic. 1.—DiAGRAM SHOWING ELECTRICAL CIRCUIT IN METER. 


А. Anode Mercury. B. Glass Fence, C. Cath 
E. Positive Terminal. G. K. Мапа) Stunt Corser 
H. Compensating Resistance in Series with Tube, 


of the cell remains constant, should retain its calibration in- 
definitely. There is no wearing part ; the instrument belongs 
to the class of thermometers and similar instruments. 


II.—THE ORIGINAL WRIGHT METER. 


These results were apparently obtained in the earlier metert, 
and a large number were put on circuit. It can hardly be 
doubted that it would be now almost universally used on 
direct-current circuits but for the fact that a defect of a serious 
nature developed in some of the later instruments, in which 
the amount of electrolyte had been reduced to one-fifth of that 
Tey used. Changes resulting in increase of resistance 
and deposition of crystals took place in the electrolytic cell 
after one to five years of use. To explain the nature of the 
change we must consider more closely the constitution of the 
Se obe used. | 

ercury forms two series of salts, mercurous, such as mer- 
curous nitrate Hg.(NO;), calomel (HgCl), in which it is mono- 
valent ; and mercuric, euch as corrosive sublimate ( HegCl.), in 
which it is bivalent. Mercury is a very weak base, and its 
E are hydrolysed by contact with water; as mercurous 
ydrate is very insoluble, and basic compounds of it and the 
normal mercurous salts are generally readily formed, a con- 


siderable amount of free acid must be added in order to retain 
any mercurous salt in solution. | | 

As the text-books do not seem to explain this matter without 
mass-action equations, perhaps readers well acquainted with 
modern physical chemistry will excuse the insertion of an 
elementary explanation. 

Imagine a solution, 100 cubic em. of which contain 60 
grammes of mercurous nitrate and, say, 6 grammes of nitric 
acid. The following figures hold good at 25°C. This, and 
any similar solution, will contain the following ions: Hg," 
(mercurous), Hg” (mercuric, which, for the present purpose, 
we need not take account of), H’, NO,, OH’. The product 


Fic. 2. 


of the concentrations of hydrogen and hydroxy] ions is, of 
course, a constant; the H ions, due to the acid, therefore, 
greatly diminish the number of the hydroxy] ions. If the acid be 
gradually reduced the concentration of hydroxy] ions becomes 
greater. The solution of the strength given is about saturated 
with Hg,(NO,), at 25°C.® ; that is to say, if more Hg, (NO:): be 
introduced (as by heating the solution, dissolving more salt 
and then cooling it) the product of the concentrations of Hg: 

and NO, exceeds that in equilibrium with the normal nitrate 
Hg,(NO;),: 2H,O, and the latter will separate as a solid. If, 
however, the acid be reduced below 5 grammes the solubility 
product of Hg," and OH! exceeds that in equilibrium with a 
white basic salt 3HgNO;,: HgO- H. O, and this separates; at à 
strength of 60-2 grammes HgNO, and 5:07 HNO,, both this 
salt and the normal nitrate are in equilibrium with the solution. 
With decreasing acid, down to 0:34 per cent., the solution 
contains less and less mercury and is in equilibrium with this 
first basic salt. At this point the OH' ions have increased to 
such an extent that the solubility product of Hg," and ОН is 
in equilibrium also with a more basic salt 2 gNO, Hg, O, 
below 0:34 per cent. and above 0:076 per cent. it is in eu 


These figures are derived from a Paper by Cox, Z. -inory Ch., 
XI., 146 
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librium with this salt only. At 0'076 per cent. a yellow salt, 
HeNO, Hg,O appears, and finally at a very low strength of 
HNO, mercurous hydrate, or rather oxide, as the hydrate is 
not known аз adefinite compound. From this we see what is 
meant by saying that Hes is a very weak base ; it is that it, 
or its compounds with HgNO,, are very slightly dissociated— 
that is, are in equilibrium with a very low concentration of 
Hg," and OH’ ions; if the product of the strengths of the latter 
exceed this small amount, the solid basic salt or oxide 
separates. The basic salts are weaker bases than the Hg,O 
iteelf.* | | 
While the above results are those giving the true equilibrium 
conditions, supersaturation occura to an extraordinary extent 
with these solutions, and the various basic salts crystallise 
den solutions with which they are by no means in true equi- 
ibrium. | : б. | ч 
Some mercuric salts are soluble in water; but are imme- 
diately reduced to the mercurous salts by contact with metallic 
mercury, when in aqueous solution. For this reason mercurous 
salts were chosen for use in the first electrolyte; the actual 
salt chosen being mercurous nitrate, on account of its solu- 
bility. А 10 per cent. strength was found suitable; this 
required about 1-1 per cent. of free nitric acid to maintain it 
in solution at 0°C. The actual electrolyte must contain an 
excess of acid over this amount, as otherwise salt would 


too easily be deposited at the anode ; 1:25 per cent. in all was 
found sufficient. 


as the free acid diminished, and finally showed the formation 
of crystals. | | 

An electrolyte containing 1:95 per cent. of free acid and 
10 per cent. of mercurous nitrate was, therefore, chosen for 
our.early meters, and great was the surprise of all concerned, 
after the laboratory results obtained, when it was found some 
two years ago that meters filled with this low acid electrolyte 
were developing crystals in service; the acid gradually re- 
ducing in quality, with a corresponding increase in mercurous 
nitrate, until there was not sufficient acid present to keep the 
increased amount of nitrate in solution, and the latter crystal- 
lised out in one or other of its basic forms. 

In order to investigate the trouble, which was causing great 
inconvenience to users of the meter, and to find, if possibie, a 
remedy, the writer was sent to Breslau, to the laboratory of 
Prof. Abegg, by the Reason Mfg. Co., who own the original 
patents. He there had the benefit of Prof. Abegg's pre-eminent 
knowledge of the subject, and to this the successful issue of the 
investigations is largely due. The investigation of the cause 
of crystallisation has now yielded the following results :— 


IIJ.—NATURE OF CHANGES IN MERCUROUS NITRATE 
б ELECTROLYTE. — E 3 


There are two roads by which the chemical result might be 
attained :— | ANE M Та E э 
1. The free nitric acid may attack the mercury with forma- 
tion of mercurous nitrate and some nitrous acid. | 
2. The free acid may oxidise the mercurous salt to mercuric, 
which latter may then react with the mercury to form mer- 
curous salt. The oxidation is known to occur in absence of 
mercury. з MN | 
The electrolyte, containing 10 per cent. of mercurous nitrate 
and 1-1 per cent. of free acid, is, as far as one can judge, abso- 
lutely stable at ordinary temperatures in presence of mercury. 
Solutions containing considerable amounts of free acid are 
also, as far as tests would indicate, stable at ordinary tempera- 
tures if nitrous acid be absolutely excluded, but any elec- 
trolyte if heated considerably above the ordinary temperature 
attacks the mercury with the formation of nitrous acid, and then 
this nitrous acid acts as an accelerator of the action between 
the nitric acid present and the mercury, and probably also as 
an accelerator of the direct oxidation of the mercurous nitrate 
into mercuric form, by the nitric acid, and these actions then 
proceed at the ordinary temperature. The original form of 
experiment had not given any indication ot what would occur 
on circuit; the experimental cells had been connected up 1n 
series without low-resistance shunts, the heat developed by the 
shunt in the ordinary meter being sufficient to start the action, 
and, of course, to greatly accelerate it if present. . | 
The writer found that the action resulting in the disappear- 
ance of the free acid was accelerated by increase of temperature 
to the extent usual in the case of reactions in homogeneous 
systems, and this points to the fact that the chief action 1s 
between the nitric acid and the mercurous nitrate in the solu- 
tion, rather than between nitric acid and metallic mercury, 
which action one would expect would not be so greatly accele- 
rated by rise of temperature. Unfortunately the whole theory 
of the action of nitric acid on metals and, generally, its action 
as an oxidising agent is still not worked out. `, 
At this point one or two phenomena observed in 5 
with the working of gn d dh n 5 , as 
uggestive of lines for fresh investigation. 
me hae Beon stated that mercuric salte in solution are reduced 
to the mercurous condition by contact with metallic са : 
this reduction proceeds to a certain point, at which a very 


\ j 


Fic, 3.--ретлиҳ or ТОР ОЕ TUBE, SHOWING STREAM LINES OF 
CIRCULATION IN ELECTROLYTE. 
А. Anode Mercury, O. Iridium Cathode. F. Anode Feeder, G. Glass Fence. 


The question of stability was not lost sight of from the first. 
ith the object of testing this an experiment was conducted 
у observing with great accuracy from time to time the resis- 
tance of experimental meter cells, and in the intervals passing 
the usual current through them, resetting them as required. 
ree electrolytes were tested in this way, all containing 
i per cent. of mercurous nitrate, but with varying amounts 
th an acid, about 1:25, 1:5 and 2-5 per cent. It was found 
n those containing 1:25 per cent. of free acid retained an abso- 
ned constant resistance, and also a constant composition under 
ки a & space of two years, whereas the experimental 
i d led with electrolytes containing higher percentages 
acid (1-5 and 2:5 per cent.) greatly increased in resistance, 


The best methods for i : 

ang form are as follows 2 preparation of these salts in good crys 

ну and ОШ. Dissolve 1,000 grammes НЕМО». H:O in 1,000 cubic em. 

normal nit cubic cm. 142 HNO; at. 100 deg. and allow to cool with 
2. 3H; мае crystals on bottom. Soft looking plates. К. 

above n *Hg,0.H30 needles. May sometimes crystallise from 

‚ but will generally be got with about half as much HNO,; of 


: : . EM uh 
(omne the normal salt is not to be present as а Solid. small amount of mercuric salt still remains d „ро 
їп ee never appears from less acid solutiong, so it never appeared | part (by weight) of the total mercury ions 


: i tend to contain at 
3 mercuric form.* All mercurous solutions оо : 
Det Ok Hg:0. Hard and brilliant looking rhomboidal crystals. least this amount of mercuric mercury. a О ш 
ai : Н acid solutions wid pe 800 кышны por Hire ЫР BRNO, curous nitrate be dissolved in water ien 2. d ry in amount 
solved at 100 deg. F requently, if фа суш modification is obtained, | nitric acid, the salt usually deposits теа пе " 


the. desi 
Tus form will be got by simple heating, re-solution and 


M ‘on has the formula Низ” and not Hg хаз 

&NO,.Hy.0 vell T ! * That the mercurous ion ha 285) and Abel (Z. Phys. 
tor ее ед XT. RN, рег Nere эй Hg for thre PES 805 29 57% ү ‘he шш е Hg’: Hge"::1:240 
obtained, r with more at 100 deg. Very perfect crystals are then 5 НЕ and 1:120 by number. 


D 
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corresponding to the production of the balance amount of 
mercuric salt. If the solution be made at 100 deg., a dense 
grey fog appears, which settles down rapidly forming a globule 
of metallic mercury ; which, curiously enough, then commences 
to dissolve in the free acid, if the latter be strong enough. If 
the solution be made in the cold this mercury may not separate 
at once ; the solution may remain on occasion perfectly clear, 
and can be filtered. If this, however, is then used in a Wright 
cell, the mercury deposited is broken up owing to the mixture 
of colloidal mercury, or, at any rate, mercury in a very finely 
divided condition, with the mercury deposited at the cathode. 
This metastable solution, containing all its mercury in mer- 
curous condition should be well worth investigation, though 
it is only occasionally obtained in practice. 

A further interesting observation, which is very difficult to 
explain theoretically, is the following. I attempted to avoid 
the trouble with the deposit caused by the effect last described 
by making the mercurous nitrate electrolyte from mercuric 
nitrate by reduction with metallic mercury. When a solution 
of mercuric nitrate of equivalent strength was shaken with 
metallic mercury, the reduction to mercurous occurred with 
the evolution of considerable heat. It was found, however, 
that the solution obtained might sometimes be reduced beyond 
the balance point, and would then subsequently deposit very 
finely divided metallic mercury, a fact which seems very sur- 
prising. 

(To be concluded.) 


THE ELECTROBUS. 


Summary.—An account is given of the electric omnibuses, known as 
** Electrobuses," now running on the streets of London. Details are 
given of the method of handling the accumulators, and the cost of 
running as far as this is nt present available. 


Some years ago an electric omnibus was occasionally seen on 
the London streets, being run experimentally, for it never 
reached the commercial stage, and later on electric cabs became 
familiar ; but unfortunately these also were unsuccessful ani 
no further attempts in the direction of public electric vehicles 
were made until the advent of the Electrobus. These omni- 
buses have now been running for some months on a regular 
service between Victoria and Liverpool-street. After thc 
account of the results obtained, as given by the chairman, Mr. 
Beachcroft, at the recent meeting of the Electrobus Co., the 
following particulars of the Electrobus and the methods used 
will be of interest to our readers. 

The garage and charging station, which we have recently 
had an opportunity of inspecting, is situated in Horseferry-road, 
London, S. W., with an entrance also from Earl-street, so that the 
‘buses can run through without any delay in manceuvring ; and 
since the position is near Victoria, the 'buses can readily obtain 
re-charged accumulators when desired at the end of a journey. 

The set of cells required on each 'bus is contained in a 
wooden case carried underneath the chassis. The method of 
changing the accumulators is extremely simple, the whole ope- 
ration taking three to four minutes. The bus, which is seen 
in Fig. 1, runs up an incline, at the top of which is a gap, 
crossed by movable wide steel channels for the wheels, where 
a hydraulic lift (Fig. 2) is situated. This latter, when lowered 
to floor level, forms part of the track on which the traversers 
carrying the batteries run. Each ’bus stops in the position 
shown in Fig. 2; the hydraulic lift, with an empty traverser, 
18 then raised so as to take the full weight of the battery, the 
bolts, referred to below, are withdrawn, and the hydraulic lift 
lowered. The discharged battery is then run along the rails 
to the position required for charging (Fig. 8), and another 
traverser with a charged battery is placed in position under- 
neath the "bus and the battery fastened in position. In this 
тау nearly 20 ’buses an hour can be dealt with at a single 
changing platform. 
„The arrangement for supporting the cells underneath the 
bus is shown in Fig. 4. rackets are fixed on to girders 
underneath the bus, corresponding fastenings are fitted on to 
the wooden accumulator box, and bolts, B, pass through slots 


in each fitting, so that by one movement of a handle the battery 
is released. 

The batteries at present in use have been supplied by the 
Tudor Accumulator Co. and the Gould Storage Battery Co., 
the former being of the pasted and the latter the Planté type. 
Each of these companies keeps a man at the garage who receives 
the discharged batteries as they are brought in, and who is 
entirely responsible for the charging of them, delivering them 
back to the Electrobus Co. when ready for use again on the 
"buses. In this way the batteries are always under the super- 
vision of experienced attendants in the employ of the battery 
manufacturers, so that the latter are able tb ensure fair treat. 
ment for their batteries, and can replace plates whenever neces. 
sary. Each battery is capable of running a fully loaded bus for 5} 
complete journeys from Victoria to Liverpool-street; but the 
present arrangement is to use a battery in the morning for four 
journeys, then remove it for charging, whilst the bus with a 
second battery completes three journeys in the afternoon, and 
finally the original battery is placed on the bus again for four 
journeys in the evening. It will thus be seen that the bat- 
teries are never discharged beyond about 75 per tent. of their 
normal capacity, and also that each battery is, on an average, 
discharged 1j times per day. The distance run by the bus 
on four journeys is equivalent to 32 miles, and the energy 
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Fic. 1.— VIEW ОР AN ELECTROBUS, 


works out at a little under 1 kw.-hour per mile from the accu- 
mulators. The capacity of the accumulators is about 580 
ampere-hours at a five-hour rate of discharge, whilst the density 
of the acid at the end of charge is from 1:23 to 1:24. The 
number of Tudor cells carried by each 'bus is 44, but in the 
case of the Gould battery only 42 are used. In the new 
‘buses which are now being supplied, and which are referred 
to below, the number of cells has been increased to 47. 

The current taken from the accumulators in starting the 
‘bus—i.e., allowed to flow on the first notch of the controller 
is about 150 amperes momentarily, whilst the maximum dis- 
charge taken from the cells for any considerable time is 
200 amperes, which occurs when running with a heavy load 
up Ludgate-hill The weight of the 42 Gould cells is 1} tons 
(with the containing box, about 2 tons total weight), whilst 
the 44 Tudor cells weigh 14 tons; thus, taking 500 ampere- 
hours as the normal discharge capacity, the cells weigh about 
80 Ib. per kilowatt-hour; 80 Ib. is also the weight of each 
individual Tudor cell. 

The most important point when accumulators are used for 
traction purposes is the useful life of the plates. Hitherto 
this has been very brief, but in the case of the Electrobus the 
cells are receiving most careful attention, and everything 
points to all previous experience being surpassed, as regards 
electric traction by accumulators. We are informed by the 
Tudor Company, whose cells have been in use about three 
months, during which time they have run over 3,000 miles, 
that up to the present time no plates have required renewing. 
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‘Of course, it is still too soon to give any estimate of the actual 
life of the plates, since there has been so little previous ex- 
perience with cells used for this class of work ; but we under- 
stand that in all probability it will not be found necessary to 
materially alter the present agreements, which are for a period | 
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UNDER THE OMNIBUS, 


of three years, during which the battery companies are to 
receive 2d. per mile for maintaining their cells. 

As a similar arrangement has been made with regard to 
the tyres used—namely, 13d. per mile —which it is expected 
will be lowered in future years, it is possible for a fairly ac- 
curate estimate of working expenses to be arrived at. 

It will be remembered that in a recent issue we referred to 
the remarks made by Mr. Beachcroft at the meeting of the 
company оп November 18th, when 
hestated that the estimate prepared 
by Sir Douglas Fox showed working 
expenses amounting to only about 
94. per mile with an assumed num- 
ber of 100 "buses in use. Of course, 
at the present time, since on! ya few 

uses are ready, no such figure is 
ешр obtained, but there is a con- 
siderable margin for unforeseen 
additions to this cost of running, 
m the average revenue per mile 

uring the last three months is above 

Jd.; on the other hand, such a 
"eh figure for revenue must be con- 
sidered ag somewhat abnormal, and 
would certainly fall if the "buscs 
Were numerous, 
charging the accumulators a 
“т sub-station has been equipped. 
is 8 arc two motor-generator sets, 
9 3 for running these being 
è 191 from the Westminster Elec- 
т upply Corpn. at a price of 1d. 
и The larger set, manufac- 

y the Electric Construction 

е Da of a motor runnin g Írom 
id as volt direct current supply, 
sack сара 70 generators оп the same shaft, these being 
volts, the menses supplying 500 amperes at from 90 to 120 
the speed of reni] кап being done mainly by altering 

псев The е ог, and to a small extent by field resis- 
capable of delivers 8et consists of a motor driving one generator 

ering 300 amperes at the same pressure. 


e 
Current from these generators is taken to a switchboard 


Fig. 3.—ViEw oF ONE OF THE BATTE 


shown in Fig. 
method of drivi 
« differential.” 


and so minimise all repairs, 
are equipped with two motors 
"bus an 


erected in a separate room, situated over the battery charging 
room. The switchboard contains panels for controlling the 
motors and generators, and throw-over switches are provided, 
so that the generators can be switched on to either of two 
"bus bars, which can thus be maintained at different potentials, 
usually about 110 and 120 volts. A 
number of circuits for charging pur- 
poses run away from this switch- 
board, and are arranged so that they 
can be switched on to either the 
higher or lower pressure bar, accord- 
ing to the state of the batteries 
connected up. The actual control of 
the charging current is done by the 
battery attendants in the charging 
room by means of resistances, and 
when the maximum control has been 
obtained in this way, a telephone is 
used for informing the attendant at 
the switchboard to raise or lower 
the 'bus bar voltages. The ammeters 
on the various circuits are fixed in 
the battery room, the switchboard 
ammeter merely showing the total 
output, but an arrangement is prc- 
vided by which the switchboard 
attendant can insert an ammeter 
across the contacts of any of the 
switches controlling the various cir- 
cuits, so as to ascertain the current 
passing in each. The charging 
current of the Gould cells is from 
50 to 100 amperes, whilst the Tudor 
Company use from 30 to 60 amperes. 

The weight of the bus itself is 3 tons 73 cwt., and the 
batteries add about 2 tons to this. In the 'buses which have 
been running up to the present time, only one motor has been 
employed, having, however, a double-wound armature and two 
commutators, one at each end of the armature. This motor, 
owing to the difficulty as regards space, is placed at the front 
of the 'bus, and drives the back axle by means of a long shaft 
and bevel gear, the battery being divided into two sections, as 


кү CHARGING Rooms. 


4. in order to allow room for this shaft. This 
ing the back axle necessitates the use of a 
o 


implify as far as possible the gear, 
* gena 'buses now being delivered 


situated under the body of the 
f a chain, 


In order, however, 


each driving independently by means o 
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one of the rear wheels. In this way the starting of the 
"bus is rendered as smooth as possible, and great hopes 
are entertained that the repairs will thus be reduced to a 
minimum. We are informed that one of these buses has been 
on trial for over 11 weeks and that up to the present it has 
required no attention whatever. 

The method of control adopted on all the buses is extremely 
simple, the usual pattern of electrical controller being adopted. 
There are four running positions. In the first of these the 
motors are in series and a resistance is in circuit ; on the 
second position the resistance is cut out; the motors are then 
put in parallel, and finally the field is weakened on the fourth 
notch. Band brakes are fixed for operating on the counter- 
shaft and on the road wheels. 

The silent and comfortable running of the Electrobuses has 
attracted a larger proportion of passengers per vehicle than 
the ordinary petrol bus, and in this respect they have sur- 
passed expectations. The receipts per mile during July and 
August were 18-14., during September 13-894. and during 
October 14:35d., whilst the passengers per mile during the 
same periods were 10°61, 11:32 and 11:57 respectively. Соп- 
sidering that there is seating capacity for only 34 passengers, 
these figures must be considered very good. 
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As regards reliability the "buses have in every way given 
the utmost satisfaction, and only three cases of failure on 
the road have had to be recorded; in each case it was 
the batteries which had been completely discharged due to bad 
driving by a new and unskilled motorman. The running 
of the buses on the streets leaves little to be desired in the 
way of noise, and, as all smell is ab:ent and oil is not dropped 
on the roads, they are certain to be regarded in a favourable 
light by all public bodies. Critical remarke have been made 
regarding the colour of the "buses ; this, however, is only tem- 
porary and is being altered, and the new 'buses are very hand- 
some vehicles. Electric lamps are used for illuminating pur- 
poses, and render the ’bus more attractive than any of its com- 
petitor. We are informed that within a few weeks it is hoped 
that 10 new 'buses will be placed on the streets, and that 
before long the 50 at present on order will be delivered. 

We are indebted to the Electrobus Co. for the Шив- 
trations 1n connection with this article, and to Mr. Emmerson, 


um : : : : 
сава bul i garage, for bis courtesy in supplying us with 
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THE LACROZE SYSTEM OF TRAMWAYS IN BUENOS 
; AYRES. 


Buenos Ayres, which was founded in 1535, had in the year 1870 
a population of some 180,000 inhabitants. To-day, according to 
official statistics, the popu within the city limits exceeds 
1,100,000. The rate of increase, due to natural causes and to 
immigration, amounts to doubling every 18 years. In & period of 
five years the increase is equivalent to the whole of the population 
of а large city like Lima. 

After Paris, Buenos Ayres is the largest Latin capital of the 
world, and by reason of its many fine buildings, its splendid avenues 
and parks, and the organisation of its public services, lays а very 
strong claim to be called the Paris of South America. 

Like most cities of relatively recent creation in the new hemi- 
sphere, Buenos Ayres has had the advantage over older historical 
European cities, inasmuch as it has benefited, free of all experi- 
mental coats, by the latest improved inventions connected with 
public works. At the same time, however, it must be recognised 
that the citizens of the Argentine capital have been very much alive 
to the possibilities of modern engineering and modern business 
methods, and the marvellous progress of the city is due to their 
foresight and energy. 

Among the public works of note m ay be mentioned the port, 
with its four large docks for transatlantic steamers, thoroughly up- 
to-date drainage and water supply systems, and 
extensive railway networks connecting the capital 
with the fertile plains of Argentine and with the 
seashore, and inter-connecting the eastern part 
of Argentine by inter-continental routes with 
Chile, Bolivia and Paraguay. In addition there 
is a large development in electric lighting and 
electric tramway undertakings. In fact, one of 
the greatest difficulties has beeu the meeting of 
the constantly increasing requirements of the 
rapidly growing country and capital for all kinds 
of public services. For instance, the port works, 
which were built but a few years ago, and were 
considered at that time amply large for many 
years to come, have been so congested of late 
that many hundreds of thousands of pounds 
have been lost to shippers and to the trade in 
general. However, at the present time, a new 
scheme for consider.ble enlargements, involving 
an outlay of £5,000,000, is being 1 pushed 
forward. Furthermore, the building of new ap- 
proaches for the railways and of new stations, 
the paving of considerable extensions of new 
streets, the supply of drainage and water for large 
new areas, the increase of electric lighting and 
tbe development of the telephone systems, are 
all now in full swing. The transportation of the 
populace within the city, and from the city to the 
suburbs, is also meeting with due recognition. 
That the traffic within the city itself is of great 
magnitude is proved by the returns of last year, 
which show a movement of over 200,000,000 
passengers by the tramways alone. This great 
movement is explained by the considerable area 
covered by the city, which is equivalent to not less 
than two-thirds of that of London, and, conse- 
quently, greater than that of large cities like 
Paris, Berlin, Glasgow, Hamburg, Genoa and 
: Vienna. Due to this great extension, to the 
warm climate, and to the fact that the population prefers to ride, 
even for very short distances, the needs of adequate transportation 
facilities have been particularly great. Even some years ago the 
horse tramway system was very considerably developed, amountin 
to some 280 miles. Owing to the disposition of the streets, whic 
are on the American chess-board system, and to their narrowness, 
the tramway lines have been distributed all over the town in such & 
manner that practically not a single important street is without its 
line. In order to avoid congestion, the tramway traffic, ава 
rule, moves in one direction only. Every line, therefore, uses 
certain streets on its way out and different streets on the return 


El 


ourney. 

In the early nineties it was evident to tramway owners that horse 
lines were no ойде capable of meeting the demands made upon 
them, and, accordingly, the first section of electric tramways Was 
laid in 1897. Since that time practically all of the lines have been 
converted by various companies, mostly formed by English enter- 
prise. The increased facilities afforded by electrification have, 
however, as usual, not diminished but increased the congestion. 
The municipality, in order to ameliorate the conditions under which 
transportation is carried on, has decided to construct а vast system 
of diagonal avenues and street widenings, for the planning of which 
the services of the eminent French architect of the City of Paris, 
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М. Bouvard, have been requisitioned. This scheme when carried 
out will cost many millions of pounds, and will change the whole 
aspect of the city. 

Among the various tramway systems of Buenos Ayres, one of the 
most interesting is that of the Buenos Ayres Lacroze Tramway Com- 
pany, the only native Argentine tramway company in the city, and 
the only line ranning а high-speed suburban service on American 
lines, with private right of way and cars equipped for a maximum 
speed of 50 miles per hour. 

The Tramway Rural was formed in the year 1884 by one of the 
pioneers of tramway traction in Buenos Ayres, Mr. Federico Lacroze. 
The first line which he built ran from the Plaza de Mayo to the Plaza 
11 de Setiembre, which line he afterwards sold to the Anglo-Argen- 
tine, and which has been the nucleus of the very large system now 
operated by that company. With remarkable activity Mr. Lacroze 
extended hig system into the system of tramways until recently 
operating under the name of the Rural Tramways and, in addition, 
extended his lines many miles into the country, at a time when the 
other companies did not realise theimportance of possessing adequate 
suburban communication. 

The whole undertaking grew to & point when it became necessary 
to form two different systems, viz., The City Tramway Lines, 
now known under the name of the Buenos Ayres Lacroze Tram- 
ways, and a steam railway line, extending from Chacarita Station 
in Buenos Ayres to Salto and to Zarate, a total length of 140 m. 
This steam line, which for long was known as the Tramway 
Rural a Vapor, has recently been organised into a new company 
called Ferro Carril Central de Buenos Ayres, Limitada. 

One interesting point in connection with the original franchise 
was that the same was granted to the concessionnaire under the obli- 
gation of the exclusive use of horse traction. The reason given by 
the authorities for this stipulation was that it was necessary to de- 
velop the national industry of the country, which at that time de- 
pended almost entirely upon horse-breeding. 

The original tramway was extended by degrees under the old 
concession for a distance of upwards of 100 miles into the country, 
and there can be no doubt that this line holds the record for long- 


distance tramway service by 
9 


horse traction, and, in addition, 
the Rural Tramway can boast of 
having been the first tramway to 
run a sleeping-car over its lines. 
At a later date the authorities 
recognised that, for the purpose 
of giving an efficient service, it 
Was necessary to grant a per- 
mission to use mechanical trac- 
tion, and for this purpose steam 
locomotives were employed. 

The considerable development 
of the business of the Tramway 
Rural in the hands of Federico 
Lacroze became at his death still 
active and . more important in those of his 
с energetic sons. Their first step was to enter into a 
REDE AE the year 1905, with Messrs. J. G. White & Co., for the 
5 0 (ып and electrification of the old city lines, under the 
ae е Buenos Ayres Lacroze Tramways. Being laid in the 
data rbd PA city, the streets are wide enough to accommo- 

ж its was commenced in March, 1906, and before the end of 
um 15 : new power house, with a capacity of 2,250 kw., was in 
troub] K gi zn an achievement which, considering the labour 
ls id ec the port congestion, may well be considered a record 
public trale rug tion, Part of the lines were opened formally to 
hie en March 10, 1907, and since that time the traffic re- 

р : x increased beyond all expectation. 

; ути lines consisted of 25 m. of track owned by the com- 

ба ] үч Jointly with other companies and on lease. 
a further 25 5 ite & Co. are now engaged in extending these lines 
Ayres Muni franchise for which was granted by the Buenos 
these new line tyin December, 1905, and for the purpose ofserving 

Trask W es another 750kw. set is being added to the station. 

А еШ the lines are laid to a gauge of 4 fl. 8} in. The 
Mill, and the os by the German Steel Works Agency, Phoenix 
Weigh 87 Ib ociété Anonyme des Acieries d’Angleur of Belgium, 
on account pg yard. The first shipments were 45 fl. in length, but 
40 ft. le shipping difficulties later shipments were made in 
sition: Carbon. feo) have the following specified chemical compo- 

п, from 0°45 to 0°55 per cent.; manganese, from 0°70 


Рс, 1.—Secrion or RAIL USED 
ох Lacroze SYSTEM ОР TRAM- 
WAYS IN BUENOS AYRES, 


Per cent.; silico 
Dot to n not to exceed 0:10 per cent. ; phosphorus, 
ie 0 per cent. ; sulphur, not to exceed 0:10 per cent. 


baq. in. » Having a sectional area equal approximately to 
Prepared te а length of 2 in. between test gauge points, was 
40 tong per g sted. The ultimate tensile strength was not less than 
bent. on a Quare inch with an elongation of not less than 12 per 

The tie-bar holes were punched, and all 


oles Were drilled. Fig. 1 shows a section of the rail used. 
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. The rails are laid on concrete stringers. The depth of the stringer 
is біп. and the width 16io. The greater part of the paving has 
been executed with granite setts, the setts being rammed by the im- 
plement shown in the photograph (Fig. 2), operated by four men. 

The tie-bars are of the Bayliss, Jones & Bayliss pattern type, 
2 in. by 4 in., spaced at intervals of 8 ft. 9 in. Continuous joints 
supplied by the Continuous Rail Joint Co. of Great Britain (Ltd.) were 
used, 24 in. long, weighing 77 lb. per pair. All the special work for 
the track was supplied by Messrs. Hadfield’s Steel Foundry Co. 
and the United States Steel Products Export Co. The rails are 
bonded by two concealed bonds, 4/0 B. & S. gauge. The gradients 
offer no difficulties, since the track is practically all laid on the 
level. The radius of the sharpest curve is 45 ft. 


Overhead Equipment.—The overhead equipment consists of side 
poles with span wire construction, centre poles, side pole construc- 
tion with bracket aris and a few rosettes. The poles are made, to 
the British standard specification, of steel, 30 ft. in length, in three 
sizes, and were supplied by Messrs. Stewarts & Lloyds. The 
trolley wire is 2/0 B. & S. gauge copper, with a height of 20 ft. 6 in. 
from the ground, and was supplied by Messrs. Edward Le Bas & 
Co. The section boxes were supplied by Messrs. Estler Bros. Fig. 8 
gives a general idea of the way in which the work has been 
carried out 


Power House. The power house is situated at the corner of 
Medrano and Cuyo, the buildings being of massive brick construc- 
tion, with an exterior plastering usual to the country. The buildings 
comprise an engine room, 192 by 56ft.; а boiler house, 132 by 
31 ft.; and a coal storage of the same size—representing в total 
area of 1,806 metres, and with room for considerable extensions. 
A massive brick chimney has been built, its height being 156 ft. 


Fic. 2.—Track Work AT BUENOS AYRES. 


In the engine room are installed three 1, 100 1. H. P. horizontal cross- 
compound engines, by Carels Freres, Belgium, constructed after the 
Sulzer patent; these each drive direct a 750 kw. compound-wound 
direct-current generator by the General Electric Co, New York, 
U. S.A., giving 550 volts at 115 revs. per min. The consumption of 
the engines averages 22 Ib. of steam per kilowatt-hour with & load 
factor approximately 40 per cent. ach engine has its own con- 
denser, of the “* Contraflo” type, by Richardsons, Westgarth & Co. 
The air pumps are of the Edwards type, independently driven by 
steam engines supplied by Allen & Co. Worthington centrifugals 
are used for circulating pumps, each being capable of dealing with 
1,000 gallons per minute, and are driven direct by Brown Boveri 

tors. . . 
The switchboard is located at the end of the engine room, facing 
Cuyo, and is of the railway type by the British Westinghouse Co., 
and at the present time consists of 14 panels, which comprise ш 
generator, three negative booster, six feeder, & Board of aoe ane 
a lighting panel, the panels being of marble, and is equippe hs 
all the necessary instruments for a sate and rapid handling б a 
large traction load. At the present time one 60 kw. nega d 
booster by the E.C. Co. is installed. A 25 ton crane by Carric 
Ritchie traverses the engine room. l 

The water for condensing purposes 18 cooled by me natural 
d ht cooling towers, which are of wood, the interiors being sup- 

lied by Richardsons, Westgarth & Co., whereas the materials for 
Ше shells were procured iom Hagia ate being capa le nt AE 
66,000 gallons per ge ene ives boil ien b. Babcock & Wilcox. 
room for extensions, five marine type boiler n 5 
These are fitted with their кшн super able of е неи 
ing surface of 630 sq. ft. Each boner нает 
12,000 lb. of water рег hour, the grate area and heating 


49 sq. ft. and 2,480 sq. ft. respectively. 
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The three feed pumps installed are of the Worthington Duplex 
type. A Wheeler feed-water heater capable of utilising all the steam 
from the auxiliary plant is installed, and there is also a Paterson 
condensation water purifier and grease eliminator. 

In the coal store an electrically operated overhead Temperley 
transporter with a Hone's grab has been fitted, and in the power- 
house yard there is an Avery 20 ton weighbridge for coal-weighing 

urposes. The water supply is taken from a well on the premises 
by a treble-barrelled deep-well pump, electrically driven, by Hay- 
ward, Tyler & Co. A supplementary supply can also be taken from 
the city supply. 

The feeders have been supplied by Callender's Cable & Construc- 
tion Co., are paper-insulated, lead-covered, and are drawn into 
Sykes’ patent stoneware conduits. 

There are three car sheds, one being at Medrano, alongside the 

ower house; the other two are respectively at Chacarita and 

alermo. The rolling stock for city purposes will consist of 140 
cars of the semi-convertible type, the cars being supplied by the 
J. G. Brill Company. Their construction allows the car to be com- 
pletely shut in during bad weather, whilst at other times it is prac- 
tically an open car. There is seating accommodation for 82 persons ; 
the seats are upholstered in cane. The tops of the windows on each 
side of the car are made in accordance with the Brill patent. The 
glass of the windows is of good quality and set in rubber. The car 
doors are of the mutually-operating double-sliding type. The plat- 
form at each end of the car can be entirely closed if desired; it is in 
the form of a vestibule, having three drop windows in front and two- 
leaf folding doors on either side, as well asa sliding metal gate. 
The roof is of the monitor deck pattern, with eight ventilator sashes 
on each side, and operated by four ventilator openers, one in each 


& 
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Fic. 3.—-VIEW oF OVERHEAD WORK. 


corner of the car. Two electric fans are also fitted, and the cars are 
well lighted. The wood employed inside for the doors, linings and 
mouldings is mahogany, while the ceiling is decorated with three. 
ply birch veneer. The cars are tastefully painted cream and green 
outside, with trimmings of solid bronze. The electrical equipment 
comprises two 40 Н.Р. motors supplied by the British Westinghouse 
Company, capable of maintaining a speed of 15 miles per hour. 

In addition to the city cars, there will be at first 10 interurban 
cars, the only difference being that these are larger, seating 44 
people, and that the electric equipment comprises four 50 h. P. 
motors. With these it will be possible to maintain a speed of 40 
miles per hour. These cars will operate on the city lines, passing 
on to the steam line at Chacarita, and running through Lynch to 
the important suburb of San Martin. Fig. 4 shows a view of one 
of these cars. 

Electric locomotives will also be used in connection with the 
heavy goods department—a Jarge and increasing business. Dick, 
Kerr & Co. are supplying the locomotives, the type used 
being the central cab, mounted on two four-wheeled bogies, the 
electrical equipment comprising four 50 H.P. motors, capable of 
hauling a train of 50 tons at 20 miles per hour. These locomotives 
will haul the freight trains of the Ferro Carril Central de Buenos 
Ayres and the Entre Rios Railway from Chacarita to the goods 
station at Once and to the market. 

Mr. C. E. d'Ornellas acted as superintendent in charge of the 
above work for Messrs. J. G. White & Co 


Ferro CARRIL CENTRAL DE BUENOS AYRES: FORMERLY TRAMWAY 
RURAL A Vapor. 

The Ferro Carril Central de Buenos Ayres is a railway of 4 ft. 8} in. 

gauge, extending westward and north-westward in the province of 


| western and south-western sides of the province of 


Buenos Ayres, from Chacarita Station in the city of Buenos Ayres 
to the town of Salto, a distance of 110 m., with a branch 28 m. 
long to Zarate, a town on the Parana river, and a branch of 2 m. 
from Lynch to the suburb of San Martin. It traverses one of the 
most fertile districts in the Argentine. 


The history of the railway is believed to be quite unique, in that 
it was constructed as an extension of an urban horse tramway from 
the surplus earnings of the latter, and was operated as a horse 
tramway for goods and passengers for a considerable distance in a 
then thinly settled country. In 1884, Don Federico Lacroze, 
whose horse tramway was the pioneer among the street railways of 
Buenos Ayres, and who already owned at that time an extensive 
system in the city, obtained a concession to build the Rural Tram. 
way," to start from Chacarita, then the most westerly point on his 
lines. Buenos Ayres province is one of those regions where it is 
cheaper to build a railway than a good road. Sr. Lacroze saw 
the opportunity for supplying transportation more cheaply and 
much more rapidly than then existed to a large, fertile and rapidly 
developing agricultural zone. 

Construction ‘proceeded as fast as earnings became available for 
that purpose. From 1885 to 1892, 60 m. of main line, the San 
Martin branch of 2m. and the Zarate branch of 928 m. were built, 
a total of 90m. From 1892 to 1895 the main line was extended 
to 80m , and by 1897 the present system of 138 m. was entirely 
in operation. The early type of construction was necessarily very 
economical; the rails weighed 30 lb. to the yard, the sleepers were 
creosoted yellow pine, 6ft. 6in. long, and the bridges were sup- 
ported by wooden stringers. Earthwork was avoided as much as 
possible, the track being laid practically upon the ground. 
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It became evident as early as 1891 that it would be necessary to 
introduce steam traction in order to cope with the traffic. Accor- 
dingly, eight 16 ton saddle-tank engines were bought from the H. К. 
Porter Co., Pittsburg, U. S. A., and bridges were strengthened to re- 
ceive them. With the earnings of these eight locomotives, supple- 
mented in 1896 by three 18 ton passenger locomotives, the railway 
was rapidly developed, gradients were reduced, rolling stock pur- 
chased, a handsome new passenger station built at Chacarita (the 
B.A. terminus), the large and modern fireproof goods station built 
near the Plaza Once in the heart of thecity of Buenos Ayres, 32 m. 
of line relaid with 501b. rails, and the 30 m. extension from Salto 
to Rojas begun. . к 

The Ferro Carril Central de Buenos Ayres is at present in transi- 
tion from a light railway to a standard heavy railway. This is 
appropriately marked by its being transferred in July, 1906, by 
Messrs. Lacroze Bros. & Co. to a new public company, the Ferro 
Carril Central de Buenos Ayres, the old name of Tramway Rural а 
Vapor disappearing. 

This period of transition, an inevitable phase in the development 
of so highly favourable an enterprise, may be said to have been 
cecasioned by the agreement with the Entre Rios Railway. The 
latter, founded as a provincial Government railway in 1883, now an 
English company operating some 480 miles of 4ft. 8) in. gauge line, 
has always been a purely local enterprise, being segregated from the 
city of Buenos Ayres, as well as from the rapidly developing pro- 
vinces of Buenos Ayres and Sar ta Её by the immense Parana river, 
which interposes not only its own enormous width, but also a belt of 
swampy delta land 35 to 40 miles wide, as a barrier along the entire 
ntre Rios. 
Similarly, the northern connections of the Entre Rios Railway, the 
East Argentine Railway (99 miles), and the North-East Argentine 
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Railway (411 miles), all of the same standard gauge, are entirely | signalling apparatus as a whole, flaws develop in the stoutest 
separated from the rich central provinces of the Republic. material, with consequent failure. The cost of any apparatus pro- 
An extension is also under construction from Santo Tomé, the | posed is of the greatest importance, since railways are in a position 
extreme north-eastern point of the N.E. Argentine, northward to | in which it would be difficult to maintain increased charges to cover 
Posadas, where, by transfer across the Alto Paraná to Villa Encar- | increased expenses of operation. 
nacion, it will connect with the 250 miles of the Paraguay Cen- 
tral Railway, also of the same 4ft. 8 in. gauge. Thus, there 
was a system of railways, present and prospective, of about 1,400 
miles, awaiting an entrance into the province and city of Buenos 
Ayres. Under these circumstances the Entre Rios Railway made a 
contract with the Ferro Carril Central de Buenos Ayres, by which 
the former will deliver its trains t» the Ferro Carril Central de 
Buenos Ayres at Zarate, whence the latter will haul them to Buenos 
Ayres. | 

Expensive works have been undertaken for carrying out this pro- 
gramme, and are now well under way. The Entre Rios Railway is 
extending its lines t» Ibicui, a point on the Parana delta, opposite 
Zarate. There it is building a port and ferry slip, and at Zarate it is 
building another ferry slip. Between these points will ply a large steel 
transfer ferry boat, with a capacity of about 30 go ds waggons. 

The ferry boat for this service was built in Scotland, and pro- 
ceeded to the Argentine under her own steam, arriving in May. 
From the ferry boat at Zarate the Entre Rios Railway is building 
a connecting line up to the top of the bluff, where it joins the 
Ferro Carril Central de Buenos Ayres, The latter is reconstructing 


its entire permanent way between Buenos Ayres and Zarate, гадуе Indicator 
101 km., using new hard- Wood sleepers of full size, closely spaced, Cincuit broken, 
and 70 lb. rails. grid red, arm at 


dancer, bell 


Partly in connection with this general plan of reconstruction, 
partly as an outgrowth of the recent electrification of the Lacroze 
City Tramways, the Ferro Carril Central de Buenos Ayres is re- 
constructing its short branch to the large suburb of San Martin, 
and is equipping the entire line from San Martin to Chacarita 
terminal (about 11km. of double track) for a high-speed electric 
5 р рее by the E м У 

niract WI e Lacroze Tramways Company, date arc , n 1.—VIEN ¢ 7 | 
1906, running powers were сано over the "nos of the latter N 
company from the Chacarita station to the goods station at the , 
Once, and to the Mercado de Abasto Proveedor, the Covent In considering the “block system,” we find that whilst the 
Garden of Buenos Ayres. The engineering and construction | signalmen, by whom the driver is guided, are provided with re- 
work entrusted to Messrs. J. G. White & Co. in connection minders to a certain extent, and hedged about more or less com- 
with this railway consists of about 100 miles of main line laid with | pletely with restrictions on their actions, the driver must rely upon 
1016, Vignoles rail on quebracho sleepers, and about 16 miles of | his physical powers—sometimes under most difficult conditions —to 
1 and yard tracks with lighter rails, also the erection of 
отоу walting and goods sheds and stations. The longest 
Wer 200 ft., in three spans, two of 34 ft. and one of. 132 ft. 

e Lynch repair shops, situated at Lynch, about midway 

Аун Chacarita and San Martin, are being entirely remodelled 
" fitted with up-to-date machinery. They will consist mainly 
ai machine and erecting shop, a smithy, a foundry and a carpentry 
вй nes shop. Complete buildings for general stores will be 
1 "аз well ав the necessary storage accommodation for loco- 

me and ш stock, distributing yards, &с. 

Жш 0 сето Carril Central de Buenos Ayres has secured from the 
i nth Congress а concession for a further extension from Rojas 
n vores to Villa Maria, about 800 km., and a further appli- 

on bas been made for a concession to build в small port at Zarate. 


are indebted to Messrs. J. G. White & Co. for the description 
е given, 


гїп. 


AUTOMATIC CAB-SIGNALLING ON LOCOMOTIYES.* 


BY J. PIGG. 


Summa; A 
MINOS this Paper the author first considers the conditions 
t E Xa us railway signalling is carried оп and the characteristics ot 
mentary а signals. He then enumerates the requirements of any supple- 
trial on the None and describes the system which has been under 
automatic si orth-Eastern Railway for the last two years, whereby 
signals are given in the cab of the locomotive. 


During recent A 
menti years many systems have been devised for supple- 
bak mi а, outdoor ordinary mechanical signals used on railways, 
still ае have been found suitable and reliable, and railways 
Weather—g 9 to use the system of visual signalling—during clear 
do. This plemented by the audible explosive signal. during fogs, 
WAY compa gien cannot, however, be laid to the charge of the rail 
ties for Hou . many 5 furnished oppor x 28. wr 
ü paratus, but whose officers have necessarily to | aren ох EXUIXE Bodi. 
“soto the merits of proposals from every standpoint. Fiu. 2.—Rorary Switcn ох E 
dresses to whi x impact is relied. upon for the operations, the ПЕТИТЕ Я 
endo ch the parts brought.into contact are subjected are enable him to observe and obey the signals by » 1 1 
OUS, and in such forms as have been used, sooner or later, ided e find also that, whenever accidents have n opere 
Жыш, frequency of use imposed by the design of the due to ‘errors of signalling, they have had their origin n уй n 
7 cause—the human element of control and ope , 


Abe | i i 
tract of a Paper read before the Institution of Electrical Eugi- Ae wale basis of the system. There are three men concerned in 


» ecember 5th, 
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the passage of a train past any signalling point; the signalman at 
that point who controls it by the mechanical signals, the signalman 
at the next signalling point ahead, from whom the former takes 
instructions before allowing the train to pass forward, and the driver 
who must obey the signals exhibited. A study of the causes of rail- 
way accidents will show that each of these men has at times failed 
in his duty. The driver is by far the most important of the three 
men engaged. Errors on the part of the signalman may be neutra- 
lised by the vigilance and promptitude of the driver; but if the 
latter acts under misapprehénsion, and ignores the guidance pro- 
vided for him, there is no power capable of averting the consequences. 
The driver, then, is the pivot of railway signalling, and it is of the 
utmost importance that every means should be taken to ensure his 
duly receiving the guiding instructions provided for him. During 
the last two years the author has been associated, in a minor part, 
in experiments having in view the best means of supplementing the 


Fiu. 3.—Back VIEW or INDICATOR, 


ordinary signals given to drivers. The apparatus has been designed 
by Mr. Vincent Raven, the chief assistant mechanical engineer of 
the North-Eastern Railway, by whose permission the author is 
enabled to give the details which follow. The system is essentially 
an electrical one, which aims at reproducing, in the cab of the loco- 
motive, all the information that the driver now obtains from the 
present mechanical signals, but is not intended as a substitute for 
those signals. 

The author first considers the characteristics of the outdoor 
mechanical signals, in order to ascertain what is required from an 
efficient form of cab signalling. Considering the signals provided 
for main-line work, with which alone this Paper deals, the principal 
are the “ distant,“ the ‘‘home” and the “advance.” The “ dis- 
tant is fixed at a considerable distance from the box from which 
it is operated, and is the first reached by a train approaching that 
point. The “home” signal is placed in the immediate neighbour- 


hood of the signal box, so as to protect any points which may 
be situated there, and the advance“ is placed at some distance 
ahead of the signal box in the direction in which trains pass towards 


Fic. 4. VIEW oF Track EQUIPMENT, 


Bar А їп сеп{те. Spring oryielding bars inadvance of A. Bar В 100 yards Їп advance 
of A. Length of bars A, B, C, D, 30 feet. Bar E, 60 feet. 


the next signalling point. Signals may be divided into “ stop” and 
"non-stop" signals: the “home” and “advance” signals a:e 
"stop" signals in that drivers must not pass them wh n at 


Fic, 5.—SrEEL Wire BRUSHES CARRIED ON ENGINE. 


“danger” ; the “ distant signal is a “ non-stop ” signal, inasmuch 
ав Ше driver is not required to stop at it when at danger,“ and it 
gives an indication of the condition of ће “ stop” signal, as well as 


THE ELECTRICIAN, DECEMBER 6, 1907. 289 


a i ne 


marking to the driver his position relatively to the signalling point he 
isapproaching. The principal indications given by semaphore signals 
ue on "and “off,” indicating “ danger” and “line clear respectively. 

A further characteristic of regen unes signals is that at junctions 
there are ав many distant, and“ home” signals as there are 
diverging lines, and the signals are erected in the same order, rela- 
tively to each other, as the diverging lines are to oach other. Hence, 
the “ distant and home signals for a diverging junction are 
“route” indicators in addition to their other characteristics, The 
duplication of signals—one high up on the post and the other lower 
down- is intended to allow the driver to see the high signals at as 
great a distance ав possible in clear weather, and the lower signal 
i to facilitate his observing the indications exhibited when weather 
conditions do not admit of his seeing the higher signals. 

The time when the driver most urgently requires supplementary 
indications is undoubtedly during fogs and snowstorms, but it by 
no means follows that it is only during such exceptional conditions 
of weather that supplementary indications are of value. There havo 
been cases in clear weather where it has been strongly suspected 
that absence of mind has been the principal cause. Various sug- 


the train passes the home signal, in case of emergency. (4) Н 
the “ on signal is obtained, the indications on the engine should 
be maintained until the off signal is received. It should be pos- 
sible to receive the off signal at some point or points between 
the distant signalling point and the home " signal to prevent 
unnecessary delay. It should be possible for the apparatus to indi- 
cate to the driver at some point ot points how far he has travelled 
between the distant signalling point and the stop signal when the 
indication continues at оп.” It should be possible for the driver 
to obtain the off indication when standing at the home signal. 
It should also be possible to give a signal to a train standing at the. 
home signal which would be of a cautionary character and dis- 
tinguishable from the ordinary authority to proceed. 


Raven’s ELECTRICAL SYSTEM OF CAB-SIGNALLING. 


The system is electrical and is one which uses visual and audible 
signals. The visual signals are (1) a small semaphore arm by which 
the “ condition of line signals are given, and (2) two small pointers 
showing 1-2 and 8-4 respectively, which are the route " indicators. 
The audible signals, which are. of the nature of call attention "' 


gestions for providing supplementary indications have been made, signals, are given by a bell. Besides these indicators, the instru-. | 
some being for producing an audible signal on the line; these are | ment carried on the engine includes a visual “ failure ” indicator, 

ot readily heard, and cab signalling is undoubtedly the only method by which the condition of the apparatus can be gauged. "P 

worth considering. It seems imperative that both audible and Fig. 1 shows the latest form of the indicator on the engine. Fig. 6 : 
visible signals should be employed, the audible signal being of the | shows in diagrammatic form the complete equipment of engine and 

nature of an alarm, or “ call attention" signal,'and the visual signale line circuits, the latter being for а three-way diverging junction. 

giving the “ condition of line” signals, and route” indications. a А | 

| The collection of signals on the engine is a matter of the highest 
importance in any system of cab-signalling. In purely mechanical 
systems this is done by contact of apparatus carried on the engine | 
and apparatus ed on the line, which*partakes more or less of an 
impact or blow. This blow may be minimised to some extent by 
the adoption of yielding devices on the engine or track, or by apply- 
ing the contact more or less gradually by sloping devices, but the 
eflects are only slightly reduced. 

‚ Electrical systems haye generally to provide some form of 
mechanical contact between the circuits on the engine and those on 
the track, but as they do not necessarily involve the movement of 
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Fic. 5.—DiAGRAM oF ENGINE AND LINE CIRCUITS. 


ш apparatus, their design need not follow the same lines. If Fig. 3 is в view of the back of the engine indicator, with the cover 
| о contact is established that is sufficient. If the apparatus removed to expose the apparatus — — ; iabl 

мы 2 contact is not such as will tend to clean, but rather to Details of Indicator.—The main principle is the inva 1 GE 
Р езу consolidate whatever the bar may be covered with, failure | tion of the apparatus at certain points by the natura um : i 
аб ij арии Considerations like these have given rise to sug- | certain parts without the aid of either tho signalman ol ihe AR 

ж 8 * contaotless systems of collecting indications, of which | and the subsequent continuance of the indications un ao 

epend ‚ Doult's system is perhaps the best known. These systems stopped or reversed by the action of the (аш 1 05 нн 
A upon magnetic influence for the operation of the signalling | Fig. 6, and leaving, for the present, consideration 0 кен it ill be 
Pparatus on the engine, and are, therefore, independent of such | out of the centre of the space between the running F 8, 10 W1 


Conditions as have to b i i i ircuiting of brushes 1 and 2 on, вау, Yoy 
e provided for in contact systems. found that ihe short-circuiting of brusus p ee oe 
; From the foregoing it will b h . кы Е „» atonal | causes 8 current to pass through the main magnet A’, by which its 
is one of gi e gathered that the distant sign 84 ing the semaphore arm to danger. At the 
Опе of the greatest importance, since at that signal the driver armature is raised, putting the semap © the spring c, d, diverting 
ated formation by which he is guided in his inmediate sub- | same time ш ЧОКО ee ie re о ы Б. 55 eer 
actions. It will be seen that the followi i ld | the current direc? of I 
i wing points shou 
p Provided for: (1) To inform the driver by way of warning, of | Hence, the inse for the purposes of the apparatus. esides 
position relatively to the signallin point he is approaching. long ав шау ne D and th Rae the initial current passes 
atop” eignet im immediatel afterwards of the condition of the passing throu 1 d i the continuance of the short-cir- 
op" Signals he is approachio (8) If the “ off” signal is ob- | throug the bell relay C 30 cis armature is attracted and breaks 
miis еа be accompanied bs а “route ” азан Ti should | cuiting of ane тя spring contact (e). This contact forms part 
Ө to reverse this indication at some point or points before | the circuit throug К 


— 
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of the bell circuit, which itself is connected in shunt across the 
electromagnet A’. Hence, when the armature of A’ is raised the cur- 
rent from the engine battery tends to divide, part passing by A’ and 
part by the bell. The connections, however, are such that current 
only passes to the bell when C' is unenergised, and this condition 
only obtains when the brushes 1 and 2 are not short-circuited. When 
the brushes are on а metallic bar, say A, therefore, the bell is silent, 
but as soon as they pass off the bars it commences to ring. In addi- 
tion to passing through the electromagnets А' and C', as described, 
the current to the brush 1 passes through the springs c' 4 and c? d?, 
each pair of which is normally in contact. These springs are opened 
by the raising of the armatures of D' and D? respectively. Openin 
the circuit at either c' d' or c? d* obviously releases the armature o 
A', and, as & consequence, stops the ringing of the bell and lowers 
the semaphore arm. Currents passing through D' are collected from 
the line by the brush 2, currents passing through D? are collected 
trom the line by one or the other of the brushes 8 and 4. Between 
the poles of D' and D? are placed magnetised needles п, љ, pivoted to 
turn under the polarity of the poles when the electromagnets are 
energised. The spindles carry the pointers shown in Fig. 1. Each 
spindle also carries a small metal sector, slotted as shown by Figs. 8 
and 6, in which rides а small metallic loop, pivoted at the other end. 
The passage of a current through, say, D' deflects the needle to one 
side, and the loop drops into a recess at the end of the slot, and locks 
the needle and pointer on the front of the instrument in the deflected 
position. At the same time that this occurs the lifting of the arma- 
ture of D' breaks the contact c' d', and lowers the semaphore arm, 
and stops the bell as already stated. 

Auziliary Apparatus on Engine.—The engine carries, in addition 
to the apparatus described, two rotary switches, of which further de- 
tails are shown in Fig. 2. Each switch consists of a cast-steel wheel 
free to rotate, the spindle of which carries a two-part commutator, 
on which bear two springs, The wheel is weighted so as to take up 
a normal position. In this position the springs bearing on the com- 
mutator are insulated from each other, but when the wheel is rotated 
they are connected through the commutator. The springs are con- 
nected with the brushes 1 and 2 respectively, and each rotary switch, 
when turned from its normal position, connects the brushes in the 
same way as the latter are connected when on the bar A, or any 
subsequent bar of those shown in Fig. 6. 

Track Apparatus.—The rotary switches 5 and 6 run over fixed 
bars on the line side of the general form shown on the diagram 
Fig. 6. These bars are fixed in close proximity to the bar A, as shown 
by Fig. 4. Hence, the rotary switches are only actuated at or near 
the bar A. Turning now to the line equipment, the point repre- 
sented as being approached is, as already stated, а three-way 
diverging junction. The six levers shown represent the home" 
and advance signals for each of the diverging lines. Each 
„home lever is fitted with а double-pole and each “ advance lever 
with а single-pole switch, which are operated by the levers in the 
ordinary movement for operating the signals. The home and 
„advance levers for the lines marked Nos. 1 and 2 connect the 
battery in the cabin with the bars B, C, D, E, placed in the centre 
of the track, the only difference being that the levers marked 1 apply 
the positive pole of the battery to these bars, and the levers marked 2 
apply the negative pole to the same bars. The two levers, No. 8, 
connect the battery in the cabin to the supplementary bars, and if 
the Junction was a four-way one other levers would reverse the 
polarity precisely as is done by levers No. 2. Ав will be seen, the 

attery is not applied to the bars unless both Ње “ home and the 
„advance signal levers aro pulled over. 

A view of the bar A is shown in Fig, 4. It is mounted on wood 
blocks, which are in turn mounted on stoneware reels. The insula. 
tion is not high, as there is no need to aim at a high degree of insu- 
lation for this bar. It is necessary that the bars B, C, D, E should 

well insulated, and they are, therefore, mounted upon double. 
shed porcelain insulators of the ordinary telegraph pattern. 

A further consideration of Fig. 6 will show that the preparations 
made for signalling to trains are indicated in the signal cabin. 
When the levers are pulled over the current passes through a high 
resistance fixed at bar B (a box containing this resistance is fixed 
toa telegraph pole), which limits the current passing before and 
after the engine reaches the signalling bars, but which, being in 
shunt with the engine circuits when signals are being given, does 
not affect the current to the com aratively low-resistance circuits 
of the engine. The resistance of the indicator is kept low with the 
same object. The permanent deflection is comparatively small. 

hen the signals are being given the deflection is increased, and it 
can be used as an indicator to the signalman (1) of the position of 
the train which is approaching, and (2) whether the signals are 
being given on the engine. 

Consecutive Operations.—Consider now in further detail what 
takes place ш а typical instance. Assume that an engine із ap- 
proaching the junction shown in Fig. 6, and that line No. 1 has been 
prepared for it to pas: forward. The “home” and advance 
1 oo No. 1 are both in the off" position, and the battery 

in 18 connected positive to line. All the bars E, D, Gand 


B are connected to the battery. Bar А is never connected to the 
battery, and is in no way under the signalman's control. When 
brushes 1 and 2 are on bar A, the current from the engine battery 
passes through «c? dz, c d', A’, C', brush 1, brush 2, and to the battery. 
At practically the same instant the same circuit is separately estab- 
lished by each of the rotary switches 5 and 6. The semaphore arm 
is put to danger, and as soon as the brushes are clear of the bar the 
bell commences to ring. Ordinarily the time occupied in passing 
over the bar is from 3 to 1 second, во that the bell practically begins 
to ring simultaneously with the raising of the semaphore arm. The 
visual and audible indications given at bar A continue until the 
brushes, or brush 2, comes into contact with the bar B. A current 
then passes from the bar B to brush 2, thence to the coils of D', and 
the engine frame, and the rails, &c., to the battery in the cabin. The 
armature of a’ D' is raised and breaks the circuit through the 
springs с d, lowering the semaphore arm and causing the bell to 
stop ringing. At the same time the polarised needle n is deflected 
so that its pointer indicates 1, and the wire loop drops into the de- 
pression and locks the pointer in the position it has taken up. 

The visual and audible signal given at bar A is a warning" 
signal indicating locality with reference to the signalliog point being 
approached ; the reversal of the “ warning signal is the“ off’ 
signal. If the further passage of the train on 1ts journey to the 
“home " signal be followed, it will be found that he bell, will ring 
momentarily at the instant the engine passes over each of the bars 
C, D, E, but no change is made in the character of the visual indi- 
cation. The indicator now shows the off signal by the sema- 
phore arm and route 1 by the pointer. These indications continue 
until the next signalling point is reached and are a reminder of the 
last signal received. 

Assume that the engine has reached another bar A. The same 
actions takes place as described for the previous signalling point, 
but, in addition to raising the semaphore arm, the electromagnet A, 
by the rod R (Fig. 6), raises the wire loop out of its recess, and allows 
the pointer to assume its normal position. We assume again, also 
that the road has been prepared for the train to pass forward, but, 
in this case, it is the right-hand road of a two-way diverging junction. 
On reaching the bar B, the same operations are carried out, with 
the exception that No. 2 route isshown. It happens, however, вау, 
that at ihe time the engine obtains the off signal, and “ route 
indication, 1,000 yds. away from the cabin, the signalman is being 
informed of а circumstance which makes it imperative for him to 
stop the train if possible, and he instantly throws his “ home 
signal to danger, and immediately afterwards the advance. The 
engine at the moment is just reaching bar C, say, and on passing on 
to it the “off” signal shown by the semaphore arm is reversed and 
danger shown, the “ route ” indicator is displaced, and the bell com- 
mences to ring as soon as the engine is completely over the bar. 
These indications will continue as long as may be necessary. 

Other cases are then considered by the author. In the case of an 
engine brought to a stand on bar “ E ” close to the home signal, if 
the singleman wishes merely to call the train forward to commu: 
nicate with the driver, or to bring the train forward to the advance 
signal, the signalman lowers the home signal and works the 
** advance " signal lever back and forward. The semaphore arm on 
the engine will be worked up and down and the bell will ring inter 
mittently and call the driver's attention to the character of the in- 
dication given. 

* Failure" Indicator on Engine.— The means for testing the con- 
dition of the circuits and battery on the engine have not yet been 
referred to. The actual indicator is a grid (Fig. 1) appearing at an 
opening in the front of the instrument, which is white when the 
engine battery is in operation, and red if the battery fails or is cut 
off. The failure indicator circuit is independent of the other 
apparatus. Current is taken to the coils of Е' from one end of the 
battery, and thence to the brush 2, which completes the circuli. 
Interposed in this circuit are two small electromagne s, the poles of 
whicb embraced the polarised needles п п’ and tend to preserve their 
magnetism. As the failure indicator is always in action when 
the engine is in work, there is a constant current available for this 
purpose. In carrying (ће “failure indicator to brush 2, the in- 
sulated wire is wrapped around all four brushes as shown 10 Figs. 
2 and 6. Hence, any obstruction оп; the line which displaces the 
brushes will break the “ failure indicator circuit and bring it into 
action. The “failure” indicator magnet E has a back contact е, 
which is open when E' is energised, but it is closed if the armature 
as is released. This contact simply bridges the open springs, с, н 
of A’, and if the armature «a? is released, through the breaking o 
the circuit of E’, the semaphore arm rises to danger, the bell a 
mences to ring, and the disc or grid (Fig. 1) shows red. When the 
battery fails the disc or grid shows red. : 

Single Line Working.—Tbe author then considers the engine 
equipment available for single or double line working. It only 
differs from Fig. 6 in the addition of a small 8 pole, three-way 
switch. 

Recording Indications Obtained.—The system lends itself readily ү 
the adoption of means by which the ‘condition of line" signa 
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obtained may be ir recorded for each signalling point, апа the 
urangement is described by the author. 

The author, in conclusion, shows how the system described meets 
all the required conditions. The system has now been in use ex- 
perimentally on the North-Eastern Railway for nearly two years, on 
what is the fastest short-distance train in the world, and on other 
express passenger trains. No attempt has been made to develop it 
by trials on slow trains. Under the conditions of use, the apparatus 
is working perfectly. The directors of the North-Eastern Railway 
Co. have arranged for the equipment of 20 more of their express 
engines and of about 14 miles of their main line between Newcastle 
and Durham. During the two years’ experimental work it has been 
found that the maintenance of the insulation of the energised bars 
B,C, D and E is of much greater importance than the contact be- 
tween the bars and the brushes. Dry cells have been found to give 
the best results on the engine, and have given perfectly good results 
in connection with the track circuits. Six cells are required on the 
engine and 12 cells are used in the cabin for the track circuits. The 
wire for connecting the energised bars with the battery in the cabin 
iscarried on the telegraph poles. 


А FORM OF COSINE FLICKER PHOTOMETENK.* 


BY J. S. DOW, B.SC. 

The illumination of the white surface employed in any photo- 
meter is equal to Icos0;d! [where I equals the intensity of the 
source illuminating the surface, d the distance of this source from 
the surface, and 0 the angle between the rays of light striking the 
surface and a normal to the-surface]. Hence, when measuring the 
intensity of а source of light, we may either vary d, in which case 
rs the inverse square law, or 0,in which case the cosine law 

While the inverse square law is almost invariably utilised in 
photometric measurements, this method is inconvenient in one 
respect. In order to vary d the photometer is usually moved to and 
fro between the two sources of light to be compared. The observer 
18, therefore, obliged to be continually moving his head in order to 
ollow the motion of the photometer, and this is particularly dis- 
iracting when the eye is applied to a telescope. In order to avoid 


$ A 


Side View. 


Fic. 1. 
Front View. 


this necessity, many workers prefer to keep the photometer station- 
ary, s to move one of the sources of light. But in the case of 
и and many other sources of light, this method is obviously 
i factory, and, even in the case of glow lamps, is sometimes 
convenient, 
ы a lantion of the cosine law is advantageous in this respect, 
let se of the photometer described by the author, it may be 
adjusted | and the illumination of the photometrical surfaces 
Е in the photometer itself. The general principle of this 
"i ent 18 shown in Fig. 1. 
: Mew of the rectangular Ritchie wedge W are illumi- 
ГЕ ilac od two sources A, B. Above the wedge a 45 deg. mirror, 
illuminated so that the observer's eye at E sees an image of the 
Ой AN reflected in this mirror. The wedge is ed 
ма horizo Е, the line of intersection of the photometrical surfaces 
stationa ntal axis. To the observer, therefore, this line appears 
I wo 2. as the wedge is rotated. 
equi iade that A is the brighter of the two sources, which are 
clockwise directi the wedge, then the wedge must be rotated in a 
ceis obtained. through an angle, Ө, say, until photometric 
marface to the ver; Ifa represents the normal inclination of either 
e (a — 6); vertical, then ratio of intensity of source A to B 
DArimum flugs a+6). Angle a should be made 45 deg. to obtain 
Pointer to rea 16 Alever rigidly attached to the wedge serves as a 
Most satisfait and enables the operator to rotate the wedge. The 
of the centre, ry part of the scale extends to about 85 deg. each side 


At 
secure white i Plaster of paris has been used by the author to 
readings on ү, t surfaces. Under these conditions, the theoretical 
Closely with the scale deduced from the cosine law agreed very 
verse square law obtained experimentally and assuming an in- 
Within 3 per ¢ w. Between the limits stated the agreement was 
Mie probably the substitution of perfectly ground 


Photometric surf ! 
Wh Agreement, for those prepared by hand would result in still 


en usi 
йа ime a photometer with inclined photometric surfaces 
"Act of a Paper read before the Physical Society. 
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such as occur in the Ritchie wedge, attention must be paid to the 
possibility of **angle-errors,"—.e., errors introduced by uncertainty 
ав to the exact angle at which the rays of light strike the illuminated 
surfaces. In this case a considerable rotation of the photometer, as 
a whole, about a vertical axis will alter the illumination of both 
surfaces equally and will, therefore, not affect the photomeric 
result. But if the two sources are not in true alignment with the 
photometer. or if the photometer is tilted slightly about a horizontal 
axis, the illumination of the photometric surfaces may be differently 
influenced thereby, and errors may result. It is desirable, there- 
fore, that the sources of light should be distant not less than, say, 
1 metre from the photometer, so as to reduce any error due to this 
cause. Indeed, in making accurate experiments with any photo- 
meter, it is desirable that the distance of the sources from the 
photometer shou'd not be less than this value. Otherwise the 
inverse square law cannot be rigidly applied owing to the fact that 
the centres of illumination are rarely correctly located.* 

A tilt of only 1 deg. of the photometer, as a whole, about a horizontal 
axis would cause an error of about 4 per cent., even when the most 
favourable portion of the scale is used. It is, therefore, desirable 
that no appreciable tiltof this character should be introduced either 
by inequalities in the level of the bench or undue play in the 
carriage of the photometer. Yet, it may be pointed out that the 
double comparison method,” now almost invariably used, would 
completely eliminate the above sonrce of error, if the same portion 
of the scale was used in both experiments. This instrument can be 
utilised either on the equality of brightness or flicker principle. 

The question may now be raised whether, when using this instru- 
ment, the results of using the equality of brightness and flicker 
methods are the same. The author has found that for widely 
different colours and for certain portions of the retina this is not the 
case.t Under the conditions present in this instrument, however, 
the agreement was very close, unless the eolour difference was very 
marked indeed. This is illustrated by the results shown in the fol. 
lowing table :— 


Result by equality of 


> : Results 1 
Nature of lights compared. | flicker шоо: brightness method. 
White to white . . 1-081 1-034 
White to apple green (impure) 0:911 0: 906 
White to deep green 1:21 1:08 
White to deep red 2:23 2:09 


It seems possible that the sensitiveness of a photometer of this 
type might be improved by introducing the element of contrast. 
thus each of the photometrical surfaces might be divided into three 
equal and aimilar portions, one being white, one tinted with a neutral 
wash and one intermediate in tint. These would be arranged so 
that the white band of one surface should be against the dark band 
of the other. A double change occurs as in the Lummer Brodhun 
contrast photometer and a corresponding gain in eensitiveness. If 
the flicker method is used a corresponding effect will exist. 

The author has endeavoured to facilitate the comparison of hetero- 
chromatic sources of light by applying the principle discovered by 
Crova, f that the luminosity in the spectrum of such a source in the 
neighbourhood of А = 0:589, is a measure of the total luminosity of 
the source. Crova, therefore, proposed to view the surfaces illu- 
minated by two heterochromatic sources through a solution allow- 
ing only rays in this portion ofthe spectrum to pass. This solution 
was composed of: Anhydrous ferric chloride, 22:32 grammes; cry- 
stallised nickel chloride, 27:19 grammes ; distilled water, 100 cubio 
em. It must be noted, however, that the principle on wbich Crova s 
method depends only applies rigidly to an incandescent body yield- 
ing & continuous spectrum. . . | 

The chief difficulty which the author has found in applying this 
method lies in the fact that, if a sufficient depth of solution is em- 
ployed to restrict the light passing to а very narrow region of 55 
spectrum, and hence to render the colours of the two . 
surfaces identical, the luminosity of the surface becomes, as a ru а, 
inconveniently low. Whens flicker was used, however, it was foun 
that & depth of 8 mm. of solution, which, while most wie ig ete 
to yellow rays, actually allowed rays from ee 2 0:68. 
to pass, rendered the comparison of most sources distinctly easier. 

Some of the cases in which this method was applied were n com- 
paring a glow lamp with Nernet lamp, white arc light wit ааа 
descent mantle, flame arc with gas burner, &c. In a Se ecd 
the means of a set of photometrical results obtained with an y 5 
out the Crova soreen agreed very closely, 5 т 
2 per cent. The mney xp od the aS rur in s о 
exact comparisons with these lights imp i 5 
also the difference seemed to be, at any rate, less 5 

i erwise were the results obtained when comparing А 
хана lamp against а carbon-filament glow e чысы 

sity of this lamp was concentrated in three 18018 " g deris 
the yellow, green and violet respectively, practically no y 
being present. - = 

* The Electrician, September 14, 1906. t pa Phys. Soc., Vol. XX. 

t Comptes Rendus, Vel. CXIX., No. 16, p. 627. 
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PROGRESS IN RAILWAY ELECTRIFICATION. 


In the midst of controversy as to the suitability of elec- 
tric traction for main-line railways it is noticeable that 
electrification in America and elsewhere is going very 
steadily forward. This progress is emphasised strongly by 
а report on heavy electric traction recently made by Mr. 
CALVERT TowNLEY, Vice-President of the Consolidated 
Railway Co., and which was issued at the recent Conven- 
tion of the American Street and Inter-urban Railway 
Association. Brief particulars are given of 16 American 
lines on which electrical methods are being used for hand- 
ling what may be termed “ heavy tratlic," as distinct from 
that which is generally associated with electric tramways. 
The most important example is the New York Central 
& Hudson River hailroad, which recently converted it3 
terminal lines running into New York to electric traction. 
Other examples are the Metropolitan West Side Railway 
Co., of Chicago, and the West Shore Railway Co. which 
has converted 44 miles to electric traction between Utica 


ad Syracuse, The Pittsburg, Harmony, Butler & New- 
astle Railway Co. is also electrifying part of its lines. 
The railways just mentioned all make use of continuous 
current, but it is noticeable that there are no fewer than 
seven examples of single-phase working, including the 
remarkable installation of the New York, New Haven & 
Hartford Railroad Co., which operates both from an over- 
head line with 11,000 volts single-phase and with continuous 
штеп} at 650 volts from a third rail. As an example of 
along-distance line, it will be remembered that the Spokane 
t Inland Railway has a length of track of 146 miles, the 
line voltage being 6,600 volts. The Erie Railroad of New 
York is using a still higher pressure—namely, 11,000 
volts—and the energy is transmitted over a length of 
34 miles of track at a pressure of 60,000 volts. There 
is one example mentioned of polyphase working, but 
otherwise it appears to be a question of either continuous- 
current or single-phase working, and two or three lines are 
considering the possibility of using continuous current at 
1,200 volts, the motors being so coupled that there are 
always two in series. The Pennsylvania Railroad Со. are 
tosome extent leaving the beaten track, in that they are 
about to test, as alternatives, large locomotives operated by 
continuous current and others by alternating current, the 
latter including a 15-cycle single-phase locomotive for 
operation at 11,000 volts from the trolley. Finally, there 
is the interesting scheme of the Southern Pacific Railway 
Co, who are contemplating the electrification of 136 miles 
of their main line, under the guidance of Mr. SPRAGUE. 

On the Continent, also, there has been a good deal of 
activity for many years past. We need only mention the 
Italian railways, the Swiss railways (with the electrifica- 
tion of the Simplon Tunnel as oneof the latest achievements), 
many examples in Germany, and experiments on the State 
railways of Sweden. The most recent project appears to be 
the electrification of part of the line between Switzerland 
and Vienna—namely,the Arlberg line —140 miles in length. 
It is a link in the line from Vienna through Switzerland to 
Paris, and, as it is the only direct line east and west, it carries 
the greater part of the through traffic. During the last 
few years this traffic has become increasingly congested, 
until finally it has been decided to convert this part of 
the line to electric traction, which offers a much less 
expensive solution of the difficulty than increasing the 
ан of tracks or otherwise modifying the present con- 
an ine е mines the line runs through the Tyrol, it affords 
rea m example of a.route where the advantages of 
Жз mg will be apparent, and on that account а 
Ae 5 been selected, since this system 
1 кош in the simplest way. Even in our 
ae a 3 of electric traction are being 
a id i ered, and: the Railway Commissioners are 
e | 5 opt electric traction on the State railways 
traffic, inst E in order to facilitate the handling of 
the У of purchasing new railway stock to meet 

„ conditions. 
jus * with the developments to which we have 
1 0 is somewhat striking that comparatively little 
Was the ВЕ made in this country, although England 
the electric m. of the steam locomotive and, equally, of 
lets ob cu е railway. Strong conservatism is & charac- 

е English race, and no doubt this may prevent 


most railway managers from launching into electric trac- 
tion until it has been definitely proved to them that 
such a system on railways is satisfactory, not merely 
from the practical point of view, but also as a financial 
undertaking. Possibly, also, the special conditions existing 
in this country, such as the cheapness of coal, have some- 
thing to do with the present tardiness. It is to be hoped, 
however, that we shall not see a repetition of tramway his- 
tory in that of our railways, and that the question of elec- 
trification will not be left so long that, when it is finally 
taken up with vigour, our manufacturers will have but 
little opportunity of carrying out the work, because our 
foreign competitors will have had so many more favourable 
opportunities of determining practically what is required. 
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Brakes for Tramway Cars. Ву H. M. Savers. (London: “ The 
Electrician Printing and Publishing Co.) Рр. iv. +74. 3s. 6d. net. 

This excellent book has been issued at a most opportune 
time. The question of efficient brakes for tramcara has never 
received more attention than the subject deserves. Mr. Sayers’ 
book, therefore, needs no apology. | 

The subject matter is dealt with in a clear, logical and simp'e 
manner, which should commend itself to almost a lay reader, 
and is of equal value in the technical world, The author has, 
in the course of this work, gone back to first principles, and 
has stated these principles in the light of most valuable expe- 
rionce ; consequently, the opinions expressed are those which 
bear much weight, and are invaluable to those engineers and 
managers who ате responsible for the safe conduct of passenger 
traffic over the various tramway and light-railway systems in 
this country. 

Chapter I. deals with the importance and functions of tram- 
way-car brakes, with the classification into wheel and track 
brakes, with coefficienta of static and sliding friction. In this 
chapter some very necessary and common-sense comments aro 
made on the question of emergency braking. In the third 
paragraph of p. ? Mr. Sayers remarks “ that the means 
whereby an emergency brake is applied should be automati- 
cally acquired by the driver—that is to say, that the opera- 
tion should require no intervention of conscious thought, or 
selection, as between alternative methods." With that con- 
tention I think every tramway engineer will agree. 

In the past there has been some tendency towards compli- 
cation instead of simplification in the braking apparatus on a 
tramcar, with not the most desirable results. Towards the 
close of this chapter the author deals very fully with the 
question of adhesion coefficients and his remarks are of con- 
siderable interest. The last statement in the chapter 18 
worthy of careful consideration. Chapters II., III. and IV. 
deal with the different forms of wheel brakes, hand and me- 
chanical. Some illustrations of different types of brake gear 
are given and a general review of different types of brakes. 
The statement made in paragraph 3, p. 1 5, is an important one 
and clearly gives the limit of the possibilities of any wheel brake. 
At the close of Chapter II. comment is made on the momentum 
brake. Along with Mr. Sayers 1 wonder why this brake has 
not received more attention, for the possibilities seem con- 
eae III. the rheostatic and varions forms of electric 
brakes are dealt with very fully. In this chapter Mr. eA 
quite clearly describes the difficulty of putting шш 1 
оп the motors of tramears, which in most cases pu gues y 
overloaded, and also refers to the deterrent effect this has on 


: diet 080 
ments. The last paragraph in this chapter seems 

i i hone on this question of the value of electric brakes P S 
depend upon the generative action of the motors. n r. 
Sayers says the weak point of every form of electric brake 1s 
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that its action depends on the rotation of the wheels ; if these 
are skidded by the hand brake the electric brake is useless. Mr. 
Sayers might also have said that it is an inherent weakness in 
any brake that a car must be in motion before it is known 
whether a particular brake is in good working order or not. 

Chapter IV. deals with the theoretical and actual effective- 
ness of slipper brakes and the influence of rail conditions, 
sanding and cleaning. This chapter contains much valuable 
data and comments on the relative values of dry, wet and 
greasy rails, and the value of sand as an agent in reducing 
the speed of cars. At the end of the chapter a general state- 
ment is made to the effect that it is not safe to rely upon a 
wheel brake alone on a long gradient of 1 in 20 and steeper. 
Experience, I think, confirms the wisdom of this statement. 

Chapter V. deals with track or slipper brakes (mechanical 
and magnetic). This chapter is an exceedingly interesting 
and valuable exposition of the track-brake question, dealing as 
it does with first principles. There ie, however, we think, 
room for more than one opinion on some of the points raised 
in this chapter, and particularly so regarding the relative 
value of iron and wood for track-brake shoes. I am not 
sure that the statement Jaid down in paragraph 2, p. 39, 
that “а better form of platform gear uses a lever like 
the reversing lever of a locomotive moving over a notched 
quadrant,” would be universally acknowledged as a desirable 
adjunct to braking equipments. The reviewer has found 
this form of lever to contain many rather serious disadvantages. 

The magnetic-brake question is fully dealt with in this book. 
Undoubtedly magnetic brakes have many theoretical advan- 
tages, and one must agree with Mr. Sayers that their beneficial 
use depends entirely on the conditions of service of the system 
under consideration. 

Chapter VI. deals with the adjustment and maintenance of 
brakes, and contains much useful comment on the value of 
close intelligent inspection of brake gear. Chapter VII. is a 
general conclusion of the whole matter, and is largely made up 
of a report issued by Col. Yorke regarding an accident which 
happened on June 23, 1906, on the Metropolitan Electric 
Tramways on the Archway-road, Highgate, section. Chapter 
VIII. contains many useful constants and formule for calcu- 
lations and tests of brakes, so that altogether the book is a 
useful compilation of data and sane comment by an experienced 
tramway engineer of high authority and long standing, and 
will undoubtedly prove a valuable addition to the literature 
already published on this important subject. 

F. SPENCER. 


The Distribution of Electrical Energy. By Joun F. C. SNELL. 
(Sunderland : Thomas Reed & Co.) 18s. net. 

In the author's preface we are informed that this book is 
the outcome of а Paper on the Distribution of Electrical 
Energy read before the Institution of Civil Engineers in 1904, 
and it is hoped that the work will prove a useful and practical 
reference book for engineers engaged on the construction and 
maintenance of distribution lines. The work is divided into 
seven parts, dealing with high-tension transmission, sub- 
stations and low-tension transmission. As befits a book of 
reference, the larger part consists of matter contributed by 
others. А considerable portion consists of reprints of Govern- 
ment regulations, but we notice that no reference is in any 
case given to the dates of issue. Ina book of reference excuse 
can, of courae, be found for the insertion of the various 
Government regulations, but we fail to see the benefit of the 
draft regulations for the use of electricity in factories on p. 315, 
which were issued in 1905 and never enforced. 

The book is marred by an almost complete absence of refer- 
ence to the sources from which information was obtained, and 
the general get up is not attractive, the photographic repro- 
ductions being poor, and an excessive amount of space being 
devoted to blocks of conduits, cable sections, &c. Drawings of 
gub-stations are without dimensions or scale, and thereby their 
value is much reduced. Misprints are numerous and the book 
bears evidence of incomplete revision. 

The introduction is devoted to an elementary discussion of 
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such practice is contrary to the Board of Trade regulations 
set out later in the bool. 

Part I. deals with high-tension transmission lines and is a 
résumé of the very detailed and thorough report of the American 
Institute of Electrical Engineers of September 26, 1902. The 
important question of frequency is dealt with on p. 27, the 
author “plumping” for 25 cycles. It із to be regretted that the 
American word “strain” where stress is intended is 
general throughout this chapter. The use of aluminium 
conductors is discussed, and tables are given of the com- 
parative cost of underground lines and conductors for various 
voltages. These tables would have been of greater value had 
the prices per pound of lead, copper and aluminium, on which 
they are based, been given. | 

Insulators are very fully dealt with. Line poles are next 
discussed and a model specification given. It is to be regretted 
that no reference is made to the Post Office specification, nor 
to the excellent and cheap publication of that department on 
the subject of overhead work. In the specification for wooden 
poles we must take it as a serious omission that no mention is 
made of creosoting. The author's summing up of the use of 
overhead transmission lines on p. 66 is not very convincing. 

Part II. deals with underground high-pressure cables. Mr. 
Snell refers to disturbances of pressure on high-pressure 
systems generally under the description of “ resonance." 16 
appears to be fashionable nowadays to attribute all abnormal 
rises of pressure on such systems to resonance, and the original 
particular use of this word seems likely to become lost. The 
disturbances which are met with on extra-high-pressure systems 
are worthy of fuller treatment. Оп the other hand, the de- 
scription of cable manufacture, whilst of considerable interest, 
hardly seems worthy of the space devoted to it. | 

A most important question for the distribution engineer 1s 
that of the maximum permissible current density at which 
underground cables may be worked. On p. 97 Mr. Snell 
gives the results of experiments on 20,000-volt three-core 
cables, presumably buried, from which it is deduced that a 
0-05 sq. in. cable may be worked up to a current density of 
1,700 amperes per square inch. Research on this point 1 
needed greatly. E 

The laying of cables is next dealt with, and the practical 
notes on laying and jointing obtained from two large cable 
companies are of great value and should be in the hands of 
every mains engineer. 

Spark-gaps are dismissed all too briefly, such protective 
devices deserving much fuller treatment. On p. 183 the 
author insists on the necessity of charging devices for a long 
length of cable. This is contrary to the practice of the 
principal extra-high-pressure systems at work in England and 
elsewhere. M 

Part III. deals with sub-stations. A reference to the primi- 
tive open-magnetic circuit transformers might well be omitted, 
as might the derivation of the formula for the ratio of trans- 
formation. Various points in the construction and use of trans- 
formers are next dealt with at some length. Descriptions of 
typical sub-stations follow. A diagram of connections of the 
Charing Cross Railway sub-station would have made the 
author's description much clearer. On p. 167 the rotaries are 
said to be started by synchronous motors; this is, of course, 
incorrect, as on p. 170 we are told that they are started by 
means of induetion motors. On p. 176 the starting up of syn- 
chronous machines is stated to be performed from the direct- 
current side by a motor supplied with three-phase current. 

Part IV. deals with low-tension distribution systems and 
covers the ground in а thorough manner. The author's pre- 
ference for rubber-insulated cables is well marked. In an 
otherwise instructive chapter we must regret the omission of 
any reference to the system of mains plans and records 
adopted by the author, апа to the principles underlying the 
design of networks. 


A Pocket Book of Electrical Rules and Tables. Ву J. MUNRO 
and A. JAMIESON. 18thedition. (London : C. Griffin & Co.) 8s. 6d. 


This pocket book, which has now reached its 18th edition, 


three-phase working and calls for no particular comment. On | has been considerably revised since the previous edition. The 


р. 19 we note а recommendation to use th» armouring of a | section on testing has been brought up to date, and the loca- 


cable as a return in four-wire three-phase distribution, although tion of faults on submarine cables, as well as the various tests 
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during manufacture and laying, are described in convenient 
form for reference purposes. Wireless telegraphy is now 
dealt with at some length by Dr. J. Erskine-Murray. As 
regards this section it is noticeable that capacity has been 
spelt “kapacity " in every instance, although throughout the 
other pages of the pocket book it receives the customary 
gelling. No reason is assigned for this apparent discrepancy. 
Mr. H. Laws Webb has written a new section on telephony, 
and the subject has been brought up to date. But in the sections 
dealing with electric lighting flame arc lamps are completely 
ignored, and no reference is made to metallic filament lamps, 
except in connection with the discussion on Mr. J. Swinburne's 
Paper read before the Institution of Electrical Engineers at 
the beginning of this year. Generally speaking, however, it 
vill be seen that the book maintains its character for useful- 
ness which has made it so popular. As showing the repeated 
need for new editions of these pocket books, it may be noted 
that the 1903 Institution of Electrical Engineers’ wiring 
rales, which are given, have already been replaced by the 1907 
rules which were being issued at the time the preface to the 
pocket book was being written. 


Metric Weights with Eanivalents, By H. P. McCARTNEY. 
(London: E. & F. N. Spon.) 1. net. К Ё Ё 


This small book, which is of convenient size for pocket use, 
being only 3in. by 4 in. by }in. thick, contains in tabular 
form metric weights expreased in their English equivalents, 
and is primarily intended for those having business relations 
with the Continent. The first of the three tables comprised 
in the book gives the equivalent avoirdupois weight in ounces, 
drams and grains, and also in a second column the equivalent 
decimal fraction of a pound (to seven places of decimals) of all 
gramme weights from 1 to 1,000. The second table, which 
comprises practically the whole book, gives the equivalent in 
pounds to four places of decimals of from 1 kg. to 50,000 kg., 
and also in a second column the same expressed as tons, cwt., 
= pounds, to the nearest quarter of a pound minus, or 
Жаны accuracy is required the decimal can be obtained 

m the other column. The last table deals with troy weights, 
and gives the equivalent in ounces, pennyweights and grains 
ide places of decimals) of from 1 to 1,000 grammes. This 
table will, of course, be chiefly of use to chemists, &c. 


The Metric a А | 
P. E. Radler.) Id. pn ы eights and Measures. (London: 


1 i book of conversion tables contains, besides the 
in both ek square and cubic measures in general use 
s ie English and metric systems, with their appro- 
Ае the equivalents of some of the less kaown 
bread ud hus, the measurements employed for timber, corn, 
pres Th T other substances having special scales are 
1 e book should meet a universal requirement, but 
: тА f n that the equivalents are worked out to 
eee 5 degree of accuracy— namely, to seven or more 
EOS SUE For instance, we are told that 1 yd. 
thee ot 2048km. This is scarcely a number which 

ed in ordinary calculations. On the other hand, some 


Num 1 
times bers for Approximate Rapid Calculations” are some- 


ui : e л | 
е conveniently printed on а stiff card suitable for 


a тта E] 


THE ELECTRICAL REDUCTION OF TITANIFEROUS 
IRON ORES.* 


| BY GUSTAVE GIN. 
Titaniferous iron 


quantities that ace are found in many places, at times in such 


very pro r utilisation in the metallurgy of iron might be 
по о; че ilmenite, the known depositi of which are 
eposits of iron ugh to be worked on a large scale, there exist large 
by nature alon en containing titanic iron ore concentrate 

way, Sweden het magnetite. Such deposits are found in Nor- 
dance in the f nited States and Canada in considerable abun- 


coast of the Telang of black sands. They are likewise found on the 


"à ecd d of Santiago, among the Cape Verde Islands, and 
Сап Electroch | before the Philadelphia (1907) meeting of the Ameri- 


ос 
actions of the me Abstracted from Vol. xf. of the Trans- 


on the southern coast of Java. 
electromagnetic concentration. 


The clean ingot of metal weighed 42°62 kg. 


f : 
ot accurate enough. A number of the more important | 
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They сап be easily enriched by 


Such black sands and the concentrates from them are but little 


used in the metallurgy of iron, although their purity and free 
from phosphorus and sulphur ought to make ааа туа 
seems that this difference ів based on the opinion that the titani- 
ferous slags resulting from their use are fusible with difficulty in the 
blast furnace. 


In 1901 the author treated, in an electric furnace, titaniferous 


iron ore from Norway of the following composition :— 
Fe30:... 55°73 per cent. 


Fe,O3... 
TiFeOs. 30:90 „, 


516°, Е rd per cent. 101 - 3.61 аи 
= э Undetermined 5°61,, 
The charge was composed of—Ore 100 kg., limestone 15 kg., 


coke 25 kg., and 274 kg. were treated in four hours, using 
986 kw.-hours of electric energy, and yielding 102 kg. of metal of 
the following composition :—Iron 94°60 per cent., carbon 3:10 per 
cent., silicon 0°86 per cent., titanium 0'10 per cent., phosphorus 


0:06 per cent., not determined 1°28 per cent. 


The slag had the following composition— 


TiO EI 52:50 per cent. FeO ..........-. 8°10 per cent. 
8103 ............ 2080 „, Cao. 5270 „, 
AlzC -eessen 410  ,, Undetermined 130 „, 


The electric energy amounted to 2,850 kw.-hours per ton of pig-iron. 


In а larger improved furnace this figure would be certainly not over 
2,980 kw.-hours. 
plant at Jessains, Department of Aube, France. Another experi- 
ment was made of а similar character, towards the close of 1906, 


The above test was made with the electrochemical 


with titaniferous concentrates from Java. 

Sandy iron concentrate from Java was mixed with limestone and 
carbon in the proper proportions, and submitted in a resistance 
electric furnace to a direct current of about 500 amperes, at a work- 


ing pressure of 60 to 65 volts. The charge was easily melted ; at 


the end of an hour's running the temperature of. the melted mass 
taken by а Wanner pyrometer was & little over 1,900°C. The 
slag and metal were then cast, the metal in a previously beated 
crucible ; the slag was very fluid and ran easily from the furnace. 
The slag was black 
with glassy lustre. 

The analyses of materials and products were as follows :— 


Ore. Metal. Slag. 

Per cent. Per cent. Per cent 
FeO oo. 28 Fe ... 94:94 .. SiO . 8° 
Fe0O3 ......... 49°95 Mn 1:52 .. ТіО, ............ 38°72 
МпО........... 0°98 (o еә. 3°05 АһҺОз .-.ee- 5:18 
Ga — 037 .. Si 0°37 FeO .... 10°03 
M go 2:55 ... P... 0°11 COO 34:80 
ioo 16:00 S... 0:01 ... Undetermined 2°37 
80 ееннеав 16) .. Ti .. traces om 
Undetermined 0°25 oe xis 

100:00 100-00 100:00 


The pig-iron was very low in sulphur, while the phosphorus it 
contained came mostly from the carbon used for reduction. 

The conclusion drawn from these experiments is that the reduc- 
tion of titaniferous iron ores in the electric furnace presents no 
special difficulties, and that pure iron can be obtained commercially 
therefrom in regions where the ore is located near to abundant and 


cheap w ater-power. 
=  —— 


THE PRODUCTION OF FOWER FROM PEAT.* 


BY T. TOMLINSON. 


Successivo failures to deal with pest аз fuel, on а commercial 
scale, have во discredited it for this purpose that there is great 
danger that Irish engineers and capitalists may allow the ex- 
ploitation of their great industrial asset to pass into the hands of 
outsiders. The problem is by no means difficult, and is perfectly 


to a 2,000 н.р. ammonia recovery peat-gas р 
trical distribution station in Italy. In that case 1 
that the waste heat was 
the climatic conditions of Italy 


be relied on in Ireland. -— 
PAD ono distinguishes the scheme of utilisation, 


ring, from all others tried here, is that it makes 
necessary drying, 60 per cent. of the 
alue of the peat—this makes the thing possible from an 
i it has thus been made possible, 
‘a obtained covers the cost of 
h a state of dryness ав enables 
to be carried out in the producer. 

vered by the Chairman to the Dublin 


ig t of the Address deli i i 
1 Secon of the Institution of Electrical Engineers. 


FIM 
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Let us first consider the question of the value of the sulphate of 
ammonia рег ton of dry peat, which it is scarcely necessary to say 
is recovered by passing the gas through sulphurio acid. On this 
point there is а fair agreement. Taking, however, the lowest figure 
of 85 lb. of sulphate per ton of dry peat, we have 1 ton of sulphate 
of ammonia for every 26:5 tons of dry peat. Now, а ton of sul. 
phate of ammonia is worth £12, and the sulphuric acid is worth 
about £1. 10s., leaving a net value (exclusive of labour, interest 
and depreciation of plant) of £10. 10s. or 7s. 114. per ton of dry 
peat—say 7s. Now, 78. per ton of dry peat is 8s. per ton of peat 
containing 40 per cent. of moisture (air-dried peat), so that vir- 
tually the problem of peat utilisation is narrowed down to the 
getting of peat, equal to air dried, at a cost of near 8s. per ton as 
possible. It is not possible in this country to get air-dried peat at 
8s. per ton, with manual labour and open-air drying, as is the 
universal practice in Ireland, but there is no reason why it should 
not be got and dried at this price if machine getting and drying by 
waste heat be adopted ; of this, however, nothing is known in this 
country. There are a large number of machines and systems. The 
Brosowsky is a hand-operated machine, of which 1,300 were made 
for Pomerania and Mecklenberg during the first five years of its 
introduction ; it is also the simplest. With this machine the yield, 
reduced to dry peat, is said to be 2 tons cut and laid to dry per man 
per day, and the cost for labour would, therefore, be 1s. 6d. per 
ton of dry peat. A much more elaborate Swedish machine (the 
‘‘ Anrep ") is stated to deal with the equivalent of 24 tons of dry 
peat per day of 10 hours at a cost of 8s. 4d. per ton of dry peat, 
and takes as power 10 B. H. p. hours per ton of dry peat, which seems 
& very excessive allowance. A still more elaborate German machine, 
the Schlickeysen, or Dolberg, is said to take only 8:8 tons of dry peat 
in a 10 hours day at a cost, inclusive of hand-digging of peat, of 
2s. 6d. per ton of dry peat with an expenditure of 5 B. H. p. per ton 
of dry peat. 

The first machine gives peat in sods of the wetness of the bog— 
вау, 90 per cent., and it would, probably, be used for getting а 
summer harvest of air-dried peat when the season favoured, for no 
man wants to do by machinery and artificia] heat what nature, 
when in the mood, can do more cheaply. The second machine is 
one of & very numerous class, in which the peat is macerated, 
forced through nozzles, апа cut into briquettes containing about 
80 per cent. moisture; the third employs maceration and 
pressing in a modified sewage sludge press—it delivers the peat 
with 50 to 60 per cent. moisture; it is then most effective, but it is 
slow, and the necessity of using bags to contain the peat durin 
compression, which appears to be absolutely necessary where а hi 
degree of compression is attained, is not desirable; but on the 
other hand it is effective in the extraction of moisture, it necessitates 
no atmospheric drying with the inevitable handling, it delivers the 
peat in a suitable form for artificial drying and its stated cost of 
operation is well within our requirements. 

The vital question then is: Is there enough waste heat available 
to deal with the moisture contained in the peat after the surplus 
moisture has been pressed out by power, or drained and dried out 
by exposure? Turf in situ may contain 90 per cent. of moisture: 
it can be fed into the producer with 40 to 45 per cent, of moisture, 
the heat of the escaping gases (which must in any case be cooled 
before use) ipei that amount of moisture from the peat as 
it approaches the combustion zone. By pressure, or drained and 
exposure, the 90 per cent. of moisture can be reduced to 70 per cent., 
во that the problem reduces itself to this: Is it possible to reduce 
peat from 70 per cent. of moisture to 45 per cent of moisture by the 
waste heat of the gas engines at a realisable efficiency of utilisation 
of the waste heat? Let us consider 100 lb. of dry peat (chemically 
dry): At 90 рег cent. moisture this will be associated with 900 Ib. 
of water, at 70 per cent. with 283 lb., at 50 per cent. with 100 lb., 
at 45 per cent. with 82 lb. We have, therefore, to evaporate 
288 82151 lb. water, and taking 1, 100 B. Th. U. per pound of 
water, we shall require 166, 100 B. Tk. b. If drying by compression 
and exposure to 60 per cent. moisture were resorted to we should 
require to evaporate 150 – 82 = 68 Ib. requiring 74, 800 B. Th. U. Now, 
100 Ib. of dry peat contains 864, 400 B. Th. U. (from the analysis 
already referred to), and of this 648,000 is realisable as gas; the 
Mond trial gave 675,000. Assuming this gas to be used ina gas 
engine with a thermal efficiency of 80 per cent, 194,000 B.Th.U. 
will be given as power (=76 т.н.р. hours), and 454,000 B. Th. U. will 
appear as waste heat in exhaust and cooling water. 


‚ The required efficiency of utilisation will then be ,.,’...=36 per 


| ‚ | | 14,800 
cent. if peat dried to 70 per cent. moisture, and 454,000 ^ 16 per cent. 


if peat be dried to 60 per cent. moisture. 

The question then arises: Is that a realisable efficiency in actual 
practice? I have but one recorded trial from which it is possible 
to estimate the efficiency. In a ten hours’ test of the Dobson” 
dryer as recorded in the“ Report of the Bureau of Mines," Toronto, 
1908, the following resulte were obtained: “ Weight of air-dried 
peat charged into the dryer, 29,3001b., containing 84:21 per cent. 


water; weight of peat discharged from dryer, 28,0001b., containing 
16:61 per cent. water. The weight of water evaporated was 6, 300 Ib. 
Air-dried peat containing 34 per cent. water was used as fuel at the 
rate of 8,145 Ib. per day of ten hours.” From this data we can 
estimate the efficiency: 3, 145 Ib. peat, 84 per cent. moisture con- 
sists of 2,096 Ib. dry peat and 1, 048 Ib. moisture, adding to tbis latter 
the 6,800 Ib. of water evaporated from the peat, we have a total of 
1,8481b. of water evaporated by the combustion of 2,096 lb. of dry 
peat. The efficiency, therefore, vas 000 х 85644 =45 per cent. As we 
require only an efficiency of 86 per cent. we are evidently well within the 
limits of practical efficiency. This is the more certain because the 
heat available was not, in this experiment, used to the best advan- 
tage as the heat carried away in the escaping gases and evaporated 
moisture was allowed to escape to the atmosphere without further 
ultilisation, which certainly would not be done if it were sought to 
use & fixed quantity of heat to the best advantage. Note also that 
peat was dried from 34 per cent. of moisture down to 16 per cent. 
moisture, within which range it is reasonable to suppose the effici. 
ency would be less than from 70 per cent. to 45 per cent. Of power, 
to get pressure assistance in the drying of the peat, there is ample, 
76 1.H.P. per 100 lb. dry peat, or say over 1,000 в.н р. hours per ton 
—10 per cent. of which would certainly provide all the power neces- 
sary for the getting, conveying, pressing and drying of the peat. 

Two matters have not yet been dealt with :—The heat necessary 
to raise steam for the producer and the heat necessary to evaporate 
the sulphate of ammonia. The first amounts to that necessary to 
convert about 25 lb. of water at the temperature of cooling water of 
engine to steam (=27,500 B. Th. U. about) per 100 lb. of peat. For 
the second I have no data, but as the amount of sulphate of ammonia 
is only about 3°3 Ib. per 100 Ib. of peat it should not amount to much 
My belief is that the difference between the 36 per cent. shown to 
be necessary with the compression of the peat to 70 per cent. 
moisture, and the 45 per cent. shown to be attained in practice, is 
ample to cover contingencies; but if it were not then drying by 
compression or exposure to 60 per cent. moisture, increased efficiency 
of heat utilisation, air-drying under cover after pressing, and, finally, 
storage of air-dried peat harvested in good summers, puts it, I sub- 
mit, beyond the possibility of doubt, that there is obtainable from 
one ton of dried peat, or 10 tons of peat in situ, about 1,000 B. E. p. 
hours as power and that the fuel for this power will cost nothing, the 
cost of getting the peat and extracting the moisture being covered 
by the value of the sulphate of ammonia recovered. 

The author concludes by drawing attention to the difficulty met 
with in any such scheme, owing to the failure of so many other 
schemes for the utilisation of peat. 


THE ELECTRIC АКО BETWEEN METALLIC 
ELEOCTRODES.* 


BY W. G. CADY AND H. D. ARNOLD. 


Summary.—The author describes the phenomena observed, when 
metal electrodes are used, in arcs at low current densities. In the first 
section of the investigation the arc between iron electrodes is con- 
sidered. Two distinct stages and a critical point are observed, and after 
showing that oxidation does not account for the two stages, the sug- 
gestion is made that in the first stage the anode is below the tempera- 
ture of vapourisation. This theory receives considerable support. 


Up to the present time most investigations on the electric dis- 
charge between metals have been confined either to the glow-dis- 
charge—chiefly at low gas pressures—or else to the arc discharge at 
relatively high current densities, where & pronounced volatilisation 
of both electrodes takes place. The present Paper deals with the 
transitional region, which does not appear to have been systemati- 
cally investigated, haviog regard particularly to the phenomena 
observed with the electric arc at relatively small currents At a 
certain critical current there is an abrupt change in ап iron arc, 
which has erroneously been compared to the hissing point of a car- 
bon arc. It will be here termed the “ critical point," and, instead 
of quiet stage and “ hissing stage,” the terms first and second 
stage will be used. 


. Tue CRITICAL Point oF THE IRON ARC. 


Among the metals that have been tried in air at atmospheric 
pressure, iron shows the critical point by far the most easily. No 
essential difference in any of the phenomena was noticed whether 
the arc was horizontal or vertical, anode above or below. The 
effects here described are, however, best obtained with the anode 
down, probably because the anode, which, as will be seen, is the seat 
of the critical point, is then free of disturbing influences from the 
heated vepours. 

Most of the observations on the iron arc were obtained with 4 


lamp constructed for the purpose, in which each terminal could be 


* Abstracted from the American Journal of Science. 
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raised and lowered by means of а rack and pinion. Horizontal ad- 
justments permitted the alignment of the terminals, which were en. 
closed in a wooden box with glass sides, to protect the arc against 
air currents. The appearance and length of the arc were observed 
by projecting an image, magnified about 10 times by means of a 
emall lens, on to а mirror, from which it was brought to & focus on 
a vertical paper scale graduated in millimetres 

The following method of determining length of arc also gave 
good results in cases where it was desirable not to darken the room. 
A telescope was focused on the image of the arc as partially re- 
flected from a piece of plate-glaes. Back of the glass, at the same 
distance ав the arc, was а vertical paper scale, brightly illuminated. 
The arc was then seen superposed upon the scale. Beside german- 
silver Theostats, a large carbonate of soda resistance was used to 
securea finer regulation of current. 


The Iron Arc in Free A ir. In order to make the transition from 
the second to the first stage it is of prime importance that the arc 
shall have settled into a normal state. When the arc has just been 
struck, with fresh electrodes, oxidation immediately commences, re- 
sulting in the formation of a mass of molten magnetic oxide on each 
terminal, It was found best to touch the terminals together from 
time to time, thereby transferring a part of the positive globule to 
the cathode and causing the discharge to take place between convex 
surfaces. Thusthe normaliron arc in free air isin reality one between 
terminals of magnetic oxide of iron. A test for iron nitride in the 
globules gave negative results. Air holes of considerable extent 
are often found in the cooled positive globule. The origin of these 
is not certain, but an examination of the globules indicates that air 
finds an entrance at points around the edge between the globule 
and the metal, making its way to the neighbourhood of the arc, 


extends nearly uniformly to the anode, where & small bright spot 

appears. At the same time the mantle and shell surrounding the 

arc increase greatly in brightness. This sudden change is repre- 

sented in Fig. 1 by the broken line AB. Between the points À and 
B no readings can be taken. As the current is still further increased, 

the portion BN on the second stage is obtained. This is, of course, 

the stage on which the iron aro is usually operated for spectro- - 
scopic or other purposes, and it constitutes the final state of the arc. 

The energy expended at the beginning of the second stage is always 
less than that at the end of the first stage, owing to the great de- 
crease in voltage, together with the fact that the increase of current 
is limited by the external resistance. 

If one begins taking observations on the second stage and decreases 
the current, it is usually found that the change back to the first 
stage does not take place along the line BA, but that a smaller value 
of current can be reached. Thus in the observations shown in Fig. 1, 
as the external resistance was gradually increased, the break took 
place along the line CD. The value of the current for the critical 
points A and C is subject to variation, but in general it may be said 
that the longer the arc, the wider is the parallelogram. In the 
observations shown in Fig. 1 no difference was observed between 
the lines corresponding to AB and CD for lengths of 1 mm. and 
2mm , though even here on other occasions wide differences have 
been found. Thus, at least, for long arcs there may exist two values 
of voltage for the same current. - As would be expected, the lines 
BA and CD cut the axis of ordinates at a point corresponding {о the 
aupply voltage. These characteristic curvos are discussed more 
fully below: 

The first step was to see how far these two stages are analogous 
to the quiet and hissing states of the carbon arc. The experiments 
described by Mrs. Ayrton* were repeated, with the following results : 
When the arc is on the second stage, the first stage сап be precipi- 
tated by (1) decreasing the current, (2) drawing the electrodes 
farther apart, or (3) lengthening the arc by an air-blast or by a 
magnet. Also, as with the carbon arc, the largest current that will 
maintain the first stage is greater the longer the arc. 

The Drop in Potential at the Anode.— Carbon was first tried as an 
exploring electrode, but it was soon abandoned for fear of error from 
the vapour which it introduced into the arc. It did, indeed, change 
the arc voltage by about 5 volts. Then a rod of iron was employed. 
A small diameter could not be used, as the rod then melted too 
rapidly. Platinum melted almost as readily as iron. When an iron 
pencil 2:5 mm. thick was introduced into the arc, & globule of oxide 
formed on its extremity, which was 80 large in comparison with the 
length of arc that any thought of accurate exploration of the field 
was out of the question. Still, it was possible to show, at least 
qualitatively, by means of a quadrant electrometer that the change 
in voltage when passing through the critical point was chiefly, if 
not wholly, on the anode side of the exploring electrode, as Mrs. 
Ayrton found for the carbon are. When the arc is formed between 
a cathode of carbon or copper and an iron anode, the critical point 
occurs practically the same 88 between iron terminals. But when 
iron is the cathode and carbon the anode, no sudden change takes 
place until the hissing point for carbon 1s reached. With an iron 

cathode and copper anode no critical point occurs (unless it be the 
critical point for copper, which is discussed farther on) until & 
deposit of iron has formed on the copper ; then the normal change. 
for iron takes place. 

The Ircn Arc in N itrogen.—Parsuing the analogy with the carbon 
arc, the question arose whether oxidation plays a part in producmg 
the observed effect. Some preliminary tests, in which oxygen ha 
been excluded from the arc ав far as possible, indicated that either 
a very small trace of oxygen is still capable of precipitating ка 
change in the iron arc, or else it is possible to obtain both first an 


second stages between terminals of magnetic oxide of iron even 
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Атр. 
Fic, 1.—Cuaracteristic Curves. IRON ARC 


mes owing to the highly liquid state of the globule, 16 emerges, 
cate cavity behind. The same is true of copper and of iron 
M en the arc has been burned in nitrogen. When the vapours from 
dion arc condense, brown oxide forms in a copious powder. 
tha free air, with iron terminals from З mm, to 6mm. in diameter, 
1 arcis generally on the first stage as long as the current is helow 
РА Тһе are proper has then a bluish-while colour at the 
a gative end, which gradually shades into dark blue as the anode is 
ae ord At the anode is a layer that seems almost completely 
due to едо ырган mantle surrounds the are, apparently 
каш | е oxidation of the iron in the are itself. This mantle 
нше ид avoid touching the anode. Outside the mantle is a thin 
е mantle or shell, springing from the cathode and probably due 

үлп of the negative globule. 
the 450 1 from an intensely bright spot on the cathode, but 
iminishi end is very dim and diffuse. As the current is increased by 
Нед in the external resistance, the various parts of the arc 
usua ian intensity, and the terminal voltage decreases in the 
iron 8 Fig. 1 shows a group of characteristic curves for 
typical Pig lengthsof arc. The curve for 8mm, may be taken asa 
ternal resi " Here the part MA ison the first stage, with large ех: 

Ове re istance. In this, asin the other diagrams, full lines represent 
no 5 the discharge is stable, broken lines those where 
a valis & l l аре сап be maintained. When the current reaches 
resistance ittle over 1 ampere, а very small decrease in external 
drops abo causes an abrupt change to take place. The P.D. 
issing s ut 12 volts, the current increases slightly, a distinct 

sing sound is heard, and the blue-white light of the cathode 


The question was settled conclusively by starting an arc between 
carefully cleaned iron terminals in pure nitrogen. It was wry 
that as long as a trace of black oxide remained on the electrodes 
both stages could be obtained, in nitrogen as well as in К But 
when the discharge took place between terminals of metallic ко 
it presented the appearance of the second rather than the first s 0 
even when the current Was reduced, until the arc went V : nly 
in the last instant before the ато ceased, when it was | 16 SE 
irregularly, was there any indication of the appearance 0 K e ies 
stage. This alone is enough to show that oxidation is not the cause 
of the second stage in the iron are. | 
Otservations a Partial Vacuum.—lIt will be eona es 
in the case of certain metais те ар 9 95 5 : oe 
ressures, althoug 1 0 | , А 
at reduce гей iron and platinum it is almost impossible to get the 
first stage at any pressure. | | 
; ва! hods of test- 
itical Point due to Vapourisation,—Several met 
in 1 hypothesis at once suggested themselves. me o A 
vost for vapourisation by measuring the loss 1n weight of the pos 


„The Electric Are,” р. 279. 
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globule on the two stages. Even to the eye it was apparent that 
the positive globule grew somewhat more rapidly on the first than 
on the second stage. The arc was allowed to burn long enough for 
the globule to absorb all the carbon it could, and the globule was 
taken out and weighed. The loss in weight was then observed 
after the arc had burned a certain number of minutes on the second 
stage, then again for the first stage. Experiment showed that 
although more energy is expended on the first than on the second 
stage, still the loss in weight of the positive globule is seven times 
as great on the second as on the first. The loss on the second 
stage, according to this theory, is due to vapourisation of the 
globule; that on the first, in so far as it cannot be accounted for by 
errors, is due in part perhaps to ionic bombardment, and in part to 
local heating from the arc itself. 

Spectroscopic Evidence.—The arc was formed between a carbon 
cathode and iron anode; its image was then projected on to the 
slit of aspectroscope. On the first stage the spectrum of iron was 
faintly visible, owing to traces of iron in the carbon and probably 
to a small amount of iron set free from the anode, as indicated in 
the preceding paragraph. At the instant when on decreasing the 
external resistance the critical point was reached, the iron spec- 
trum flashed out with great brilliancy. The same is true of the 
arc between a carbon cathode and silver anode. This indicates 
that, even if vapourisation is taking place on the first stage, it is 
exceedingly small in comparison with that on the second. 


Evidence from Temperature of Positive Globule.—A series of tests 
was made with a thermoelectric junction embedded in the positive 
globule. According to the vapourisation theory, the positive globule 
on the first stage, with the exception perhaps of a small region 
immediately under the arc, is at a temperature below the boiling 
point, At the critical point, copious vapourisation suddenly sets in, 
and from then the temperature of the globule would remain prac- 
tically constant if it were not for losses by conduction and radia- 
tion. It was found, however, in spite of the great decrease in 
energy at the beginning of the second stage, that the galvanometer 
deflection decreased but little. In so far as the junction can be con- 
sidered as giving the mean temperature of the globule, this means 
that the globule temperature is not proportional alone to the energy 
expended, but tends to become constant when the second stage is 
reached. 

Heating the Positive Globule.—Anything that raises the tempera- 
ture of the positive globule should cause the critical point to be 
reached at a smaller current. This we have found to be the case. 


(To be concluded.) 


CORRESPONDENCE. 
— — 
TRANSATLANTIC WIRELESS TELEGRAPH v. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In commenting on my letter in your issuo of Novem- 
ber 29th, you say : “ We fear that Mr. Hall’s letter leaves the 
matter very much where it was." 

Mr. Fessenden, in his communication, said : “ Тһе system“ 
(meaning the Marconi system) “as at present installed is not 
capable of commercial operation.” 

In commenting upon his communication you stated that it 
confirmed your previous views “that commercial wireless tele- 
graphy across the Atlantic had not yet been accomplished." 

I note that The Times, in its. Engineering Supplement of 
November 27th, draws from Mr. Fessenden's communication 
a different conclusion— viz., that he has given an en- 
tirely independent proof of the fact that Mr. Marconi has 
actually established telegraphic communication across the 
Atlantic . . . and that the working has been even from the 
beginning subject to but slight interruption, far less so indeed 
than was common in cable working before condensers were 
used, when severe magnetic storms at times rendered trans- 
mission practically impossible for many hours and even days 
together." 

. The opinion of The Electrician is based upon very imperfect 
information, and The Times from the same information draws 
а conclusion totally opposite to that drawn by The Electrician. 
It may therefore be said that the opinion of The Electrician is 
cancelled by that of The Times. Apart, however, from any 
conclusion drawn from the Fessenden communication, Zhe Times 
has practical experience of our transatlantic wireless service, 
and points out that of ten despatches from its Correspondent 
in America nine were delivered correctly, * the only case of 


failure being due to a breakdown of the land wires in New- 
foundland due to a severe snowstorm." 

The experience of the London Times is confirmed by the 
experience of the New York Times, which, speaking from a 
much more extensive use of the system, says: Our wireless 
despatches from Europe come to us in excellent shape, com- 
paring favourably with those sent by cable, and the facilities 
of the wireless system improve weekly." 

In your comment on my letter you “ admit that messages 
may at times be sent accurately and quickly by the Marconi 
system"; but, significant as' even this admission is, in view of 
your previous statements with regard to the transatlantic 
wireless system, I must be excused from pointing out that it 
is valueless when set against the actual experience of news- 
papers which have been using the service. 

The New York Times, which speaks from a large experience 
—an experience representing correct transmission of many 
thousands of words on each of many days — does not say that 
the messages may occasionally come through accurately, but 
that the Marconi despatches from Europe do compare favour- 
ably with those by cable. This is a very different story from 
* may at times be sent accurately and quickly," and, as it is 
not mere opinion but actual experience, I think your readers, 
at any rate, will conclude that my letter of the 29th ultimo did 
not leave the point at issue “very much where it was." 

According to the writer of the Notes in the London Times, 
there is no occasion for me “to refute the sample messages 
given by Prof. Fessenden," but I may say that messages trans- 
mitted by our wireless stations covering many sheets of the 
New York Times are better samples of the character of the 
service than the few messages which he quotes. 

It is not open to dispute that the value of a telegraph 
service cannot be judged from a few messages specially 
selected, and can be judged from the accurate transmission of 
many thousands of words. Anyone who makes frequent 
use of the inland telegraph and cable services could, from 
selected messages, show that the services are so bad and inac- 
curate as not to be in any sense commercial. A telegraph 
service must, however, be judged by the perfection of its 
transmission of words in bulk, and it is to this conclusive test 
that the Marconi wireless telegraph service across the Atlantic 
has successfully responded.—I am, &c., 

MARCONI's WIRELESS TELEGRAPH Co. (LTD.) 
H. Cuthbert Hall, Managing Director. 
Watergate House, Adelphi, W.C., Dec. 8. 
[We refer to this letter in the Editorial Notes.—Ep. Z.] 


ESSAIS DES MACHINES A COURANT CONTINU ET 
ALTERNATIF. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I bave read the review of my book in your issue of 
November 29th. In the figure on p. 75, referred to by the 
reviewer, there is merely a slight typographical error, a wire 
being shown as passing over another (), when it is really 
intended аз а connection (+). The error is so obvious that 
a reader would not be misled.—I am, &c., 

Paris, Nov. 30. P. BOURGUIGNON. 


ELECTROLYTIC PICKLING OF STEEL.* 


BY C. J. REED. 


One of the earliest electrochemical generalizations was the general 
law that metals are dissolved at the anode and deposited at the 
cathode. There is another law equally universal which is no less 
important, but has not received general recognition. This is the 
law that higher oxides are dissolved at the cathode and deposited at 
the anode, under certain conditions of work. 

The case to which the author draws attention on account of its 
possible commercial utility, is the dissolving of Fe;O, in H,SO.. 
This oxide constitutes the black scale, or fire scale, formed when 
red-hot iron is exposed to the air. At low temperatures and in 
dilute solution this scale is dissolved at the cathode only very slowly, 
and if the current density be low the iron beneath the scale will be 


Ы Abstract of a Paper read at the Philadel hia (1907) meeting of the 
American Electrochemical Society. (The Ое Vol. ХІ.) 
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dissolved chemically, as in the ordinary process of pickling. If, 
however, the temperature be maintained at about 60° C, the solution 
stan acid density of about 1:25, and the current density at about 70 
amperes per square foot, the solvent action on the scale becomes 
very rapid and the chemical action on the metallic iron is entirely 
prevented. Under these conditions the removal of the heaviest 
scale is accomplished in from 2 min. to 3 min., and lighter scales in 
a correspondingly lets time. 

As no iron is dissolved this method effects a great saving in two 
ways, by a reduction in the quantity of acid used, as compared with 
that required for the solution of scale alone, and by the saving of all 
the metallic iron necessarily dissolved in the ordinary process. In 
the ordinary process the acid dissolves principally the metallic iron, 
and the scale is largely removed mechanically by the hydrogen gas 
formed under the scale. In the electric cathode process none of the 
seale ia removed mechanically, as no gas is formed except by the 
eurrent, and none at all under the scale. 

The process may be made to generate its own sulphuric acid by 
simply supplying SO, at the anode; this gas can be produced by 
burning pyrites or sulphur at a cost much less than that of sulphuric 
acid. The process, if applied to the pickling of steel wire, could be 
made to effect a saving of 50 to 75 cents per ton, or on the output of 
в single company in this country (U. S.A.) $2,000 to $8,000 per day. 

Another possible advantage would be the saving of the ferrous 
sulphate, which, by the ordinary process, is not worth the cost of 
evaporating the dilute solution. In the electric cathode process, 
when the solution becomes loaded with sulphate, it requires only to 
be cooled for the bulk of the sulphate to be precipitated as crystals, 
and the solution is ready to be used over again. | 

In the application of the process to the pickling of wire in coils an 
electrical difficulty is met with which has not yet been satisfactorily 
overcome, This is the difficulty of making electrical contact with 
the interior of the coil. The resistance of the wire is too great for 
conduction along the wire, and electrical contact of adjacent coils is 
not sufficient. The best method would be to unwind the wire and 
to pass it lengthwise through the bath, but this is objected to by 
operators of wire mills, 


up the manufacture of dynamos suitable for direct coupling, which 
would lead to the more extensive adoption of direct-current gene- 
rators. He was afraid that on that particular point the English 
manufacturers were considerably behind those on the Continent. 
There high-speed direct-coupled sets had been the universal practice, 
and there was a considerable saving in the prime cost. He had been 
looking at a 1,000 kw. set running at the Salisbury station, and cer- 
tainly the performance of the machine was in every way satisfactory. 
The brushes required a good deal more attention, but it was not very 
much to ask, and beyond that there was nothing to be said against it. 
As to the question of speed, there was, he thought, a tendency to 
overdo this. They had arrived at a stage where machines were satis- 
factory at certain speeds, but the tendency was to put up those speeds 
in order to reduce the first cost and to slightly edia the steam con- 
sumption. He wasafraid that the competition between this country 
and the Continent might be likely to lead to a sacrifice of reliability in 
order to effect a slight saving in the first cost. 

Mr. MiLEs WALKER said that Dr. Pohl had looked at the matter 
from a designer's point of view. He (the speaker) would try to put 
himself in the user's place and see what characteristics a direct-current 
turbo-generator should have in order to give universal satisfaction. (1) 
Carbon brushes were essential. (2) Maintenance of balance: It was 
very important that a turbo-machine should compare favourably with. 
the engine type in the matter of balance. lf carbon brushes 
woreused the arrangements had to be such that even if the balance 
was bad the brushes would not leave the commutator. That diffi- 
culty had been completely overcome. (3) Shrunk rings : The rows 
of exposed shrunk rings on a direot-current turbo-commutator 
were an objectionable feature from the attendant’s int of view. 
(4) Voltage between commutator segments: Dr. Poh had taken 40 
volts per segment as a safe figure to work to: from the user's point of 
view he (the speaker) would prefer 20. It was the high number of bara 
that made the engine type machine comparatively free from flash: 
overs, even when abnormal rises in pressure occurred. For a 550 
volt traction machine he would insist on 48 bars per pole and 20 volts 
per bar as a maximum. (5) Ease of re air: The method of reducing 
the voltage per bar shown in Fig. 4 had been employed by the Ameri- 
can Westinghouse Co. for a number of years with good results. It 
was found, however, rather difficult to support the connectors in a 
satisfactory way. The method shown in Fig. 5 was good, but it still 
involved an awkward mechanical construction апа would be difficult 
to repair. 

Prof. S. P. TuoMPsoN said that they must particularly thank Mr. 
Pohl for having pointed out a limitation which, although known cer- 
tainly before, had not previously been put as а definite limitation. 
Formerly the output of a dynamo was etermined by the armature, 
then by the drop in voltage. Closely connected with that, of course, 
was the question of heating, and for a long time sparking had limited 
the rating of the output of a machine. At the present moment the 
International Congress was discussing the question of heating аз 
limiting the output of a machine. He wished to emphasise the point 
that there was another limitation, and that was the flash-over, and 
this became very serious in the case of high-voltage machines. He 
suggested, in order to overcome the trouble due to flash-over, that 
machines should be designed so that tho two sets of brushes were not 
opposite to each other ; this, of course, added to the length of the 
machine. It had just occurred to him that silver might be used for 
commutators, as the friction might thus be reduced. | 

Mr. A. C. Евоклил, considered that most of the troubles with 
turbo machines were due to the poor mechanical construction. Cool 
and smooth running were of the greatest importunce, аз was 5 
balance. Once the machine got out of balance, brush troubles followed, 
and, once started, nothing could be done to remedy them. It was very 
essential that the expansion of those parts of the machine which got 
hot should be equal. А low temperature rise was less important t A 
an equal temperature throughout the machine. This . 
careful ventilation. It was important, too, that such шеи 
arrangements should be made as would prevent large waves ү 185 
sweeping across the poles; if that occurred flash-over gener y Or 
lowed. After a len he and careful trial, his firm had adopted " n 
bination of metallic and carbon brushes. The current was collecte | 
by metal brushes, and a small carbon brush was placed to nen 90 
lubricate tbe commutator, not to collect current. They паа | ‹ 85 : 
coupled exciters, und these had the advantage that, if e 115 пир" 
pened to the governing of the turbine, and the machine 111 et | ч ч 
a dangerous speed was hardly likely to be attained. He did not favou 


insulating rings ou the commutator, because that made an unsatis- 


factory mechanical job. 


THE DEYELOPMENT OF TURBO-GENERATORS. 


The following is an abstract of the discussion which took 
place at the meeting of the Institution of Electrical Engineers 
last week, when Dr. R. Pohl read his Paper on The Develop- 


ment of Turbo-Generators.” An abstract of this Paper was 
given in our last issue. 


DISCUSSION. 


oe С. Sroxkr, in opening the discussion, drew attention to one or 
Dr xs in the Paper. Inslow speed machines with clean commutators 
t. Pohl said that the flash-over limit was reached if the voltage per 
к, reached a maximum of about 60 volts. He could not find 
nd Жш of any slow-speed machines having a voltage per segment 
turba Again, the author said that the safe limit in the case of 
vis ое was about 40 volts. This would be true if the mica 
built ith ut if, as In modern turbo-generators, the commutator was 
н M rather thick mica, a higher limit was quite safe. His (the 
11 s) firm had made several 2 pole machines for 550 volts, with 
ee of about 49 volts per кшк which had been perfectl 
еш T: Messrs, Parsons had obtained much better results wit 
di fe ines than with 4 po'e ; in fact, there never had been a case 
ing, or ng over with а 2 pole machine with their compensated wind- 
can fom Jo Ина sparking; and the cost of a 2 pole machine had 
machines not to exceed that of a 4 pole machine, во that now 2 pote 
were Hur being built up to outputs of 1,000 kw., and they 
Dr. Pohl gad to build them up to 1,500 kw. This led on to what 
Сш di ‚ that for outputs of above 500 kw. it was not possible to 
equivalent a current generators running at so high a speed as the 
ОБО data urbines demanded. This he was afraid was very much 
made sever, Us was true perhaps six or seven years ago. They had 
runnin 1 1 50 kw. sets running at 1,800 revs. per min., and 1,000 kw. 
„ОПЕ at 1,500 revs. per min. It would be seen that at present the 


Imit wag 


with the шие about 1,500kw., but it was quite certain that, ute balance was essential to 


he steady improvement in desi i tors Dr. GISBERT КАРР remarked that absol : 
n Dust would very soon be out of ate Er iud Tine depended erfect commutation. Variation in load n of PU a danger 
n the struggle that had always been going on between the turbine The limitation stated by the author was, Һелена c 1 | 


seen the difficulty due to varying юни got over ру 1 E М 
Мез: ; | ras fi ith a specia at 

Messrs. Parsons, which was fitted м y; device 
cf Mr. Stoney. 'Commutating poles were satisfactory for А Le e у 
ing loads, but did not operate at all satisfactorily for rapid ying 
loads, as occurred on traction machines. 


manufa 
cturers and the dynamo manufacturers, for the former to lower 


their \ 
Dr. Pen and the latter to increase theirs for any given size. As to 
method of doubling the number of commutator segments, 


Н that was prov \ | | 
he doubted Мык, satisfactory, it would be very valuable, but 


the self-induct; would be found possible in practice to equalise Toce id. with respect to the question raised by Prof. 

uction of I ў - Mr. S. EVERSHED said, Wl spect uo v . eien 

mutator on the e 55 925 сва Thompson of the possibility of using silver commutators, MSIE: 15 
e inside of the armature. Ніз firm ш ust about the same as with copper, namely, , 


of friction was j uctor. He thought 


reached. Не had made a ood many 
eing that 


ound i : 

utel 5 that unless the winding of the armature was abso- 

had |, aß Ta sparking at certain segments took place, and this 

he conductors eia рс the case in some machines in nen 

an were grouped slightly cl t t one part than 

115 to provide extra par mig x y closer together а pa 

of view hc said, speaking from the steam-turbine maker's point 

í as glad Dr. Pohl had told them that his firm was taking 


sed air ins уе 
Ort G. Enis said the Paper emphasised th 
were not des 
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The additional devices, for which provision had to be made, tended to 
complicate rather than simplify the construction, and at the same 
time increased the cost of manufacture. The most economical designs 
for dynamos were obtained at speeds considerably lower than the 
turbine speeds. He submitted u diagram (reproduced below) in 
which the curve D represented the s в corresponding to the most 
economical design consistent with good quality, and. on the 
general results obtained from a large number of designs. Curve B 
was reproduced from Fig. 2 in the Paper, which represented the 
Author s figures for the maximum output and speeds. Curve A was 
for the Parson's turbine speeds and curve C for the Curtis turbine. 
It was interesting to note that the Curtis turbine would appear to be 
more suitable for continuous-current machines than the Parsons turbine. 
Curve E indicated roughly the limiting speeds for which continuous- 
current machines could be designed with such commutation constants 
that no recourse was needed to auxiliary poles or special commutating 
devices. The chief point to be noted from these curves was that the 
continuous-current machines were not inherently high-speed machines. 
In spite of that fact, machines were asked for to meet even higher 
ереси than the present standards, on account of the increased 
economy at the steam turbine end of the generating set. He would 
like to ask the author to give more information as to why homopolar 
machines required so aach as 10 times the amount of steel as ordi- 
nary machines. It might be of interest to quote a paragraph from 
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CURVES FOR SPEED AND OUTPUT or STEAM TURBINES AND 
CONTINUOUS CURRENT GENERATORS. 


A. Parsons turbine. B. Dr. Pohl's curve for maximum output. С. Cartis tur- 
bine. D. Curve for maximum economy. E. Limit for normal designs (without 
auxiliary commutating dev:ces ) 


2,000 


Noeggerath’s Paper on “ Acyclic Dynamos” in the A. I. E. E. Proceed- 
ings.“ While the total weights of both types are about equal even 
for moderate turbine specds, the very low copper weight, simple con- 
struction—less labour and smaller total cost - combined with elimina. 
tion of the commutating problems, should speak favourably for the 
new type.” He also referred to the Punga winding described in the 
last number of the Journal. t 

Mr. V. A. Fyxx said he wished to ask a question as to the new 
winding shown in Fig. 4. He imagined that what was meant was that 
by using that new grouping the arrangement would be equivalent to 
doubling the number of segments and leaving alternate segments blank. 
If that was so, and if the brushes were arranged so as to always cover 
the sume number of segments, then he rather thought the reactance 
voltage would be four times as great and not twice as great. 

Dr. Kany (communicated) submitted a formula, derived similarly to 
Dr. Pohl’s, which showed the electrical speed limits to be reactance, 
segmental voltage and heating. A very stiff shaft was essential on 
high-speed machines, and as the outside diameter of the armature 
must be sept small on account of surface speed there was very little 
radial depth left for armature core and air inlet, in two-pole machines 
at any rate. The use of the lcw loss iron £lloys might be mentioned 
as one of the means of increasing the speed of turbo-dynamos. Of 
Dr. Pohl's two suggestions for increasing the speed of фо Чупай. 
the device of a shunt parallel to the win ing on the commutating poles 
could only be used if care was taken that the shunt had the same re- 
actance as the winding оп the commutating poles. Otherwise, in case 
of sudden increase of load, all current woul momentarily flow in the 
shunt circuit. 'The second su sgestion was to increase the segmental 
voltage by connecting the back of the windings to additional commu- 
tator segments. That. was a very eftective means of dealing with the 
difficulty if the mechanical problem of fixing the connections in rbose 
high-speed armatures could be satisfactorily solved. The solution by 
means of multiple windings could not be entirely neglected, as those 
windings, if properly arranged, would give satisfactory results pro- 


vided that cqualisers were fixed at intervals between the different 
windings, 


осека that а mean gap density of 5,000 was too low ; in fact, any- 
thing up to 80 per cent. higher than that was to be prefecred. Con- 
sidering the reduction of rotating material, he thought a value of the 


* Prov. A.LE.E., Vol. XXIV., р, 18. 
t Jour, I. E. E., Vol. XXXIX., p. 600, 
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core length, which was 60 to 80 рег cent. of that given by Dr. Pohl, 
had much to recommend it. о mention was made in the Paper 
of the use of a compensating winding in cases where the maximum 
volts per segment approached the limit. That winding neutralised 
the armature distorting force at all loads and so reduced the ratio 
By max / Bo mean Without recourse to high saturation of the iron. The 
curves shown in Fig. 2 would therefore intersect at a pide output. 
The ‘‘ tapped” windings shown in Figs. 4 and 5, appeared to him to 
be doubtful improvements, owing to tha disturbance of symmetry and 
to the difficulty regarding the diameter of tho shaft. | 

Dr. Pour, іп reply, said he could only at the time deal with a few of 
the points which had been raised. He was aware that several firms had 
made machines slightly above the figures given in his curve, but he 
thought the curve on the whole was correct. As to two-pole machines, 
he was of opinion that these were not apes in all cases. 
He was quite convinced that if they were able to employ carbon 
brushes, by adopting some means for keeping the machine cool, the 
machine would be better able to take overloads than with metal 
brushes. Mr. Stoney's compensating winding was certainly a very 
pore one as regarded the characteristic of the commutating field, but 

e was inclined to think that the materials employed would lead to 
considerable expense ; while it was possible to obtain the same results 
by cheaper and simpler means. Mr. Fynn had pointed out that if the 
number of the brushes were reduced to one-half through alternate 
segments being blank, the reactance voltage would be four times as 
great. That would be quite correct were the brush surface reduced 
to one-half, but that was not so. In the ordinary winding the brush 
covered exactly one segment, which it did in the case given in the Paper. 


THE MAGNETIO TESTING OF IRON. 


On November 25th a Paper, entitled '* The Magnetic Testing 
of Iron," was read by Mr. W. H. F. Murdoch, before the 
Leeds Local Section of the Institution of Electrical Engineers. 
Of this we gave an abstract in our last issue. We give below 
an abstract of the discussion which followed the reading of the 
Paper :— 


DISCUSSION. 


Mr. J. W. ВЕАССНАМР said he would like to ask the author if he had 
made any experiments with sheet iron such as is used for transformer 
work, and, if so, if it was necessary to put it edgewise on the pole 

ieces. 

Г Mr. J. R. WiLLIAMS wanted to know, with regard to the yoke and 
bar to be tested, whether these were scraped up to a true plane sur- 
face previous to the experiments being carried out. If not he would 
consider that the area of contact would vary within wide limits, and 
this would undoubtedly tend to vary the no-load friction between the 
bar and yoke. The author sta that the material under test 
might be left almost untouched by a tool and might be in very large 
pieces. This would increase the liability to error due to varying area 
of contact. He thought a better method of measuring the starting 
friction of the test bar would be by means of a cord passing over a 
pulley and attached to a spring balance. 5 

Mr. W. N. Y. KI d mentioned that the use of high permeability 
steel had reduced the size and cost of electric generators of given out- 
put, as well as economising the power required for magnetisation. He 
was of opinion that some further interesting results would have been 
obtained if the author had continued his teste with higher values of B 
than the maximum value mentioned —viz., 8,000 lines per square centi- 
metre. 

Мг. W. T. WaRDALE asked what method the author adopted for 
determining the starting friction, as he thought a push with the finger 
would hardly be near enough. | 

Мт. Т. W. Sampson took up the question of tooling. He pointed out 
that the specimen on the table, which he had examined, had been filed, 
properly surfaced, and scraped very carefully, and it seemed to him that, 
although you might gain to some extent in the simplicity of the test, 
yet, as regards the machining, one would not gain muc advantage, 
at any rate, in the time occupied in the preparation of the specimen. 

Mr. Е. J. МАкзн asked if it was necessary to have uniform sizes of 
pieces in connection with the instrument shown. NC 

Mr. R. P. LoveLL suggested that considerations of starting friction 
need not be сее if a weight was put into the scale pan which 
was just sufficient to cause a slow movement of the bar in the direction 
of its length. The times taken for the bar Lo move over a given length 
would be а measure of the flux with various values of the magnetising 
current. In order to eliminate the disturbing effect of the ends of the bar 
as it was moved along, these ends should project well beyond the yoke. 
The current might be led into the coil through mercury troughs place 
perele to the direction of motion. The arrangement might be cali- 

rated by placing known weights on the top of the bar under test, the 
bar 08 іп а demagnetised condition. 

Мг. W. Е. ВскхАхр agreed with the former speaker that the bar 
being in motion would get over the difficulty of starting friction. Also 
that the pressure exerted between the contact surfaces depended not 
only upon the total flux but on the distribution of the flux (being 
greater with an uneven and concentrated distribution than with an 
even distribution of the flux), and, as this distribution would vary at 
dM parte of the B-H curve, some error would naturally be intro- 

uce 
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Mr. T. E. HERBERT was of opinion that the method could not be con- 
sidered “ fool- proof." The method described would, he thought, re- 

uire a considerable amount of practice. No doubt, in the hands of a 
skilled experimenter, it was possible to feel that the amount of starting 
push required to set the bar moving was approximately the same in 
any two or moro CASES, but if the instrument were placed in the hands 
of a person using it for the first time he thought that large errors 
would probably result. 

Mr. W. H. F. MuRDoCH, in reply, said he had not yet made any ex. 

riments on sheet iron. He saw no reason, however, why it could not 
fe tested if sheets wore clamped into a block and allowed to slide edge- 
wise as suggested. Regarding the scraping of surfaces, referred to by 
Mr. Williams, these were scraped as carefully as possible, and after the 
lapse of one and a half years he had not found any departure from the 
original value of the friction coefficient. With reference to his remarks 
regarding the machining, or tooling, of the specimen under test, those 
exhibited were certainly surfaced for sliding, but otherwise only filed. 
In the case of a dynamo field magnet the material inside was certainly 
almost free from effects of АЕ and was іп а large mass. He 
considered, therefore, the engineer wished his material tested under 
nary similar conditions. In reply to Mr. King, there was no reason 
why higher values of B were not used. The manufacturer, however, 
in using cast iron worked at inductions of 4,000 to 6,000 lines, and the 
tests were under similar conditions. A method of eliminating the 
starting push (which had been criticised) was to use the screw-starting 
arrangement shown. In that wa the specimen was always given an 

ual starting pusb. He also в owed that this was not necessary. 

е had been asked from which part of the B-H curve he got the most 
accurate values. The greater the pull the less the error in measuring 
it became, and the accuracy of H epended on instrumental errors to 
some extent, and to the circumstances connected with the design of 
the apparatus. He should think it possible with a properly-designed 
instrument to get an accuracy of 1 per cent., and he hoped to manuge 


formed by attrition between the particles. (4 It is necessary tha 

the displacement of the sand by the plete: should occur Тып 
If there is resistance due to the shape of the vessel, or due to clog- 
ging by dust, the sounding is stopped. The theory put forward in 
Sound " by Profs. Foynang and Thomson seems a reasonable ex- 

planation. They consider that Osborne Reynolds’ discovery that 
there is an arrangement of minimum volume of a number of equal 
spheres in contact may afford a key to the phenomenon. “ We may 
suppose the sand to consist of equal spheres, arranged when un- 
disturbed so as to occupy minimum volume. When disturbed the 
mass may pass through many successive minima of volume before 
coming to rest. 

Mr. L. Barssrow exhibited a MICROMANOMETER. The instrument 
exhibited was one of two which are in regular use at the National 
Physical Laboratory for measurements of pressures due to air-cur- 
rents. 1% was designed by Prof. Chattook and Mr. Fry for Dr. 
Stanton's work on “Air Pressures on Plane Surfaces," and is 
described in the Proc. Inst. C.E., Vol. CLVI., Part If. An earlier 
description of a somewhat similar tilting-gauge was also given by 
Prof. Chattock in 1901 (Phil. Mag., January, 1901). When the 
pressures on the two sides of the gauge are balanced the whole of 
the liquids employed are in their zero positions, and errors due to 
sensitiveness of odd in. of water and a range of fin. of water. 
The gauge is slightly sensitive to temperature due to the expansion 
of the castor oil used, but the changes are small and easily allowed 
for by taking time readings of the zero. The gauge is not suitable 
for rapidly varying pressures, ав considerable distortion of the oil 
surface leads to an irregularly displaced zero. 

Mr. A. CAMPBELL drew attention to the question of capillarity and 
asked if the working of the instrument was affected by changes in the 
surface-tension of angle of contact of the liquids in the gauge. 

Prof. H. A. WILSON suggested the use of liquids without appreciable 
vapour- pressure. т 

г. Bairstow, in reply, thought that the effects of surface-tension 
would not interfere with the correct working of the instrument. 


« A DIABOLO EXPERIMENT” was shown by Mr. C. V. Boys. Mr. 
Boys exhibited а diabolo spool which has the peculiar merit that 
no one can spin it. It is based upon the following principle: Either 
the ordinary spool of commerce, which has its moment of inertia 
about its axis of rotational symmetry a minimum, ог а spool not 
generally made which has the corresponding moment of inertia a 
maximum, has stable rotation about this axis or about a transverse 
axis—i.e., if it is temporarily rotating about an axis inclined to 
one or other, it will tend to shift its momentary axis of rotation 
and gradually settle down so as to spin about one or other. If, 
however, the spool is во proportioned that the moment of inertia is 
identical about any axis, it has no tendency to spin stably about any 
particular axis, and the axis of rotation wanders about во rapidly 
that it cannot be spun. A heavy conical sheet projecting equally 
on either side of the vertex, whose semivertical angle is equal to 


tan-! y 2, has this property ; but such an ideal construction is 


impracticable. Alladded matter beyond the sheet in the direction 
of the axis makes the momental ellipsoid more prolate, while any 
outside the sheet makes it more oblate. Treating then the ideal 
cone as а skeleton and clothing it with matter within and without, 
a material double hollow cone may be made of the form of a diabolo 
spool, but with the dynamical properties of a sphere. It is profer- 
able, however, to make the spool with an axial hole and with & slight 
preponderance of moment of inertia about its rotational axis. It will 
then spin perfectly. It may, however, be easily adjusted by the inser- 
tion of a stick which is cut off of such & length as to make the 
moments of inertia equal, a8 tested by suspension from a torsion wire. 
It is remarkable how close must be the adjustment before spinning 
becomes impossible. If the difference in periods of oscillation is as 
much as 1 in 36, spinning is quite easy: the periods should not 
differ more than 1 per cent. If the stick which makes the adjust - 
ment perfect when centrally placed is pushed out a little to one side, 
the adjustment is disturbed and spinning becomes easy, but now, 
being unbalanced, the о, under ен silting couple of gravity oi 
i i er as tne 

e the Physics Dators erue еер в Kick ie made to project considerably on one 


tory of the Royal Col j `- | slower; so that if s ; 
1 in the ae ollege of Science, Prof. J. Pexry, F. R. S., presi side, it requires some dexterity to follow 55 dle or precemion is 
Mr. S. Sxiwner exhibited specimens of Stnaine SAND from New | before the proper spin +в acquires: ЫҢ 155 di 18010 8 a a useful 
England. The specimens shown were from two sea-beaches in | easily followed. Mr. E: x оо AE din i 
ew England, one at Manchester, Mass., and the other near Sma addition to the apparatus ^. s room. zuustrating Brennan's 
ош е The beaches are alike in character in being sur- Prof. 5 exhibited a GY ROSCOPE 1 аташ 8 1 
unded by hard rock wall inn i which might | mono railway. : [ d i 
bring silt flowing through pm The bci S sed deny: spin about a horizontal axis ee ps ely. ho E The axis 
very clean and free from small particles: and this especially во further mounted at the top аы les to the Лапе of the 
after each tidal washing. The sand consists chiefly of angular | of spin of the wheel is first placed at rig t ang | ОК: eno 
n quartz fragments. ' Mr. Skinner has been able to verify | framework. 1 HoH viera with a apiral spring attached, 
ost of the facts observed by Mr. Carus Wilson (Nature, 1891)-— | sional motion 0с ion occurs іп any direction the precessional 


and the top returns towards its initial position. 


roscope about its mean positio! 
pes tability of the arrangement disappears. 


Deflection of galnanomeler. 


1 2 3 4 
Number of times bar raised. 


that with an improved type. Regardin the shape of the specimen, 
there was an advantage in having this of such a shape that it demag- 
netised itself quickly. As regards demagnetising the iron under test, 
he sometimes used alternating current, but generally the reversing 
switch and continuous current, reducing the current to, Fay, 4 ampere. 
That left the bar on the yoke with a certain amount of residual 
magnetism, and when the bar was pulled off the yoke the magnetism 
went down to a small value. A few experiments were made on cast- 
iron and wrought-iron bars The ordinates in the accompanying figure 
ш the deflection of the ballistic galvanometer, and abscissx 

е number of times the bar was lifted ой the yoke. The galvanometer 
was damped in each case, so that the intervals were about the same, 
vız., 25 seconds, 
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roduction of the sounds becomes difficult. (8) The sounding may 
restored by washing, which presumably removes fine powder 
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The CHAIRMAN remarked that the subject of gyroscopic action was 
an important one, because gyroscopes would probably be used a great 
deal in the future. Although engineers knew all about translational 
motion, few were acquainted with rotational motion, The analogies 
between centrifugal force and the action of a gyroscope were very 
close. Prof. Perry then went into the case of steadying a rolling ship, 
and showed how the differential equations obtained could be modified 
to admit of easy solution. 


PRELIMINARY MEASUREMENTS ON TEMPERATURE 
AND SELECTIVE RADIATION OF INCANDESCENT 
LAMPS.* 


BY C. W. WAIDNER AND G. K. BURGESS. 


The high efficiency attained in some recent metal filament lamps 
raises the question whether this is to be attributed to selective 
radiation or to a higher working temperature of the filament, or to 
both. As in this region of high temperatures almost no data are 
available at present, the results of some preliminary measurements 
on the temperature and selective radiation of a number of metal 
filament lamps are given in this Paper. 

The method of measurement is as follows: The filament F of the 
lamp under observation is mounted in front of the carbon ribbon C, 
which is itself within an evacuated globe, in such a way that, by 
means of the lenses O and E, the filament is seen superimposed on 
the carbon ribbon C. This ribbon may be heated electrically to any 
desired temperature, which is measured by means of the Holborn- 
Kurlbaum optical pyrometer, the principal of which is briefly as 
follows: The current in the pyrometer lamp L is adjusted until the 
filament is of the same brightness as the incandescent body under 
observation. From a previous calibration by comparison with thermo- 
couples and a black body source, the relation between the current in 
the filament and its equivalent black body temperature is known. 


DiacraM 8HOWING METHOD OF MEASUREMENT, 


An observation at one temperature consists in setting the two 
filaments F and L to the same brightness as C, and measuring the 
currents in F and L. The temperatures of C and of F are then 
known from the calibration of L. From a series of such measure- 
ments at different temperatures the temperature-current curve for 
the filament F may be drawn. 

Temperature Scale.—Tho lamp L being calibrated by comparison 
with a black body, when sighted on another incandescent body, 
reads not its true temperature, but something lower, by an amount 
depending on the emissive power of the body. By the term black 
body temperature is therefore meant the temperature at which a 
black body would send out radiation of the same intensity as that 
from the object observed for a given wave-length. A body at a 
given temperature will in general have a different black body tem- 

erature for each colour, that for red being lower than for green or 

lue. In this Paper the term temperature, unless otherwise quali- 
fied, is taken to mean the black body temperature Centigrade as 
given by an optical pyrometer using red light, A=0°66u. To study 
the selective radiation for different colours, the filament F was cali- 
brated with red, green and blue light, obtained by interposing mono- 
chromatic glasses at G. The measurements were made in the range 
700°C. to 1,850°C., which was the safe upper limit of the carbon rib- 
bon C. Higher temperatures of F were then obtained by extrapola- 
tion of the current temperature relation. The authors give а series 
of readings which show the reliability of such extrapolation to be 
within 1 or 2 deg. 

Selective Radiation.—The authors show that the energy of lumi- 
nous radiation is distributed more favourably for platinum than for 
a black body, as in the infra red rays, which contain the greatest 
amount of energy, the black body temperature of the platinum falls 
further behind that of a black body than in the case of the lumi- 
In the ealibration of the carb 

n the calibration of the carbon filament pyrometer lamps against 
a black body no appreciable difference (lbas than 20.) could be 
detected in the current temperature calibration equation using red, 
green and blue light. It does not follow from this, however, that 
the radiation from carbon is the samo as that from a black body; 


* Abstracted from the Bulletin of the Bureau of Standards, 


on the contrary, carbon is known to depart considerably from ideal 
blackness, although in the visible spectrum it shows no appreciable 
evidence of selective radiation, and for this reason is sometimes 
called а “ grey body. 

The selective radiation of tungsten was studied as in the case of 
platinum, and did not show the effect to the same extent. Figures 
are given in the Paper. A filament, the composition of which was 
stated to be 80 per cent. tungsten and 70 per cent. zirconium nitrate, 
gave practically the same selective radiation as tungsten. 

Experiments made by burning out tungsten lamps showed that 
that metal has the highest melting point yet recorded—viz., 
abont 3,200°C. The filaments formed shiny beads, indicating а 
true melt and not a disintegration due to evaporation as in the 
case of carbon filaments. Some preliminary experiments are also 
recorded for tantalum lamps. 

With a view to determining the maximum temperature attainable 
with carbon filaments, several lamps were burned out by quickly 
inereasing the current. Owing to the rapid deterioration of the 
carbon filament the maximum temperature that can be attained 
depends on the rapidity with which the temperature is raised, the 
thickness and condition of the filament, &c. For these reasons it 
is impossible to state with precision the temperature at which the 
filament finally breaks down as the calibration equation no longer 
applies, but serves, nevertheless, to define a lower limit of the 
temperature of destructive disintegration, which varied between 
2,500*C. and 2,800°C. for these lamps. Already at the normal work- 
ing temperature of the tungsten (2,135 deg.) the carbon lamp shows 
rapid deterioration. 

The normal apparent temperatures of the carbon filament lamps 
ranged from 1,695 to 1,720deg. One lamp, burned at 2,200 deg. 
for 15 minutes, on re-calibration showed a normal temperature of 
1,670 deg., or 40 deg. lower than before. It was again heated one 
hour at 2,200 deg., when it broke down at the pasted junction. The 
bulb showed considerable blackening and the resistance of the 
lamp rose from 86:7 to 41:5 ohms. The true teinperatures were, for 
4 watts per candle-power carbon lamps 1,800°C., 8*5 watts 1,850 deg., 
8'1 watts, 1,950 deg.; whilst for tantalum at 2 watts per candle- 
power it was 2,000 deg., and for tungsten at 1 watt 2,300 deg. 

Conclusion.— At a given true temperature, the total energy of 
thermal radiation, as well as the energy of radiation for every wave- 
length, emitted per unit area by a black body, is greater than that 
of any other known body. No conclusive experimental evidence 
has yet been brought forward in contradiction to this general state- 
ment. On account of the very large proportion of the energy of 


| total radiation that exists as the longer wave-lengths of the infra- 


red portion of the spectrum, that do not excite the sensation of light 
in the eye, a black body is an inefficient luminous radiator. Of all 
metals that can be raised to even a moderately high temperature 
(say 1,500 deg. or more), platinum departs farthest from black body 
radiation. Por a given true temperature it radiates less total 
energy, and a larger proportion of this energy exists in the form of 
the shorter wave-lengths which excite the sensation of light. This 
is the sense in which the term selective radiation is here used. If 
platinum would stand the high temperatures at which these modern 
metal filament lamps can be worked, it would, therefore, have an 
appreciably higher efficiency than they have. For these reasons, 
carbon, which is one of the closest approximations to a black body, 
is a less efficient luminous radiator than the metals. It should be 
remembered, however, that at the same true temperature a carbon 
filament would emit more light than these metal filaments, although, 
on account of the greater selective radiation of the metals as shown 
above, it would be less efficient. 

Measurements show that tantalum is more selective in its radia- 
tion than is tungsten, and in all probability would be more efficient 
than tungsten at the same true temperature. The great gain in 
efficiency in the tungsten lamp over the tantalum lamp must there- 
fore be attributed to the very much higher temperature at which 
the tungsten can be worked continuously. Likewise the marked 
increase in efficiency shown by both tantalum and tungsten lamps 
over carbon filament lamps is to some extent due to selective radia- 
tion, but is rendered possible to a greater extent by the fact that 
they can be operated at a higher working temperature. The marked 
gain in efficiency resulting from an increase in the temperature 18 
at once evident from the fact, that at the working temperature of 
these lamps the intensity of the light emitted varies about as the 
twelfth power of the temperature, while the energy supplied to the 
filament varies as a much lower power of the temperature, some: 
thing of the order of the fifth, varying with the material of which 
the filament is constructed and the nature of its surface. 

If a very considerable part of the gain in efficiency in the metal 
filament over carbon filament lamps is to be attributed to the higher 
working temperature at which they may be operated it may at first 
sight seem that this conclusion is at variance with the relatively 
high efficiency of these metal filament lamps in comparison with 
electric arc lights where the luminous radiation comes from a source 
whose temperature is over 1,500 deg. higher. But in the are light 
the loss of energy by the conduction and radiation of the carbons and 
by convective circulation is so great that this fact is readily explained. 
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the case did not come under the Tramways Act and that the Council 
had no power to do the work themselves at their own cost and go 
upon the land or railway of defendants for the purpose of carrying out 
the work. . 
Mr. BAILHASCHE (for Council) submitted that the decision of the arbi- 
irator was right. | | 
His Тюнрзшр, in giving judgment, said he thought the contention 
of Mr. Bailhasche was the correct one that it would be expedient for 
the Council to do the work. The true construction, therefore, of Sec. 50 
was that contended for by the Council, and therefore he expressed the 
opinion that the Council were entitled to alter the position of the wires 
at their own expense. He decided the case in favour of the Council, 
and gave them the costs of the case. Leave to appeal was refused. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

А foreman is wanted for electrical works in the North of England 
employing about 80 hands and manufacturing dynamos, motors, 
flame arc lamps, &c. See an advertisement. 

There is а vacancy for a smart pupil in a London supply station 
having lighting and traetion plant, also d.c. and three-phase supply. 
See an advertisement. 


Mr. A. E. Felgate, electrical engineer, Reading, has a vacancy 
for a premium pupil. See an advertisement. 


Newcastle & District Electric Lighting Co. require two switch- 
board attendants to work а thtee-wire switchboard at their New- 
castle power station. Wages 30s. for six shifts of eight hours each 
per week. See an advertisement. 

A well-known electrical engineering company in the Midlands 
requires an assistant designer for all elasses of а.с. machinery. 


Battersea Polytechnic Governing Body invite applications for the 
position of head of the department of mathematics. Salary £300, 
rising to £350. Particulars from the Secretary. 


Mr. A. L. Boyle, who recently completed his engagement as elec- 
trisal engineer to the Caucasus Copper Co, and was formerly with 
J. I. Thornyeroft & Co. and Ferranti Limited, has been appointed 
chief assistant on the staff of Messrs. May & Hawes, consulting 
engineers, of Westminster. 

Mr. J. Scholes Hague, M.Sc., Bootle, has been appointed principal 
of the Technical College, Darlington. 


Mr. W. J. Gourlay, of the Neasden power station of the Metro- 
politan Rly. Co,, has been appointed shift engineer at the Stuart- 
street generating station of the Manchester. Corporation. 

Mr. A. M. Mulliner, engineer-in-charge at Southport, has been 
appointed assistant engineer at Eccles. 

Mr. R. L. M'Culloch, traffic manager to the Merthyr Electric 
Traction & Lighting Co, has been appointed general manager of 
the Leamington & Warwick Electric Traction & Lighting Co. 


Mr. Firth, assistant engineer at the Whitby Electricity Works, has 
been appointed chief engineer to the Minehead Electric Supply Co. 

Mr. T. W. Lapham, first-class staff engineer, has been appointed 
superintending engineer of Postal Telegraphs for Scotland (East), 
in succession to Mr. A. Eden, retired. 

Mr. S. S. Foster, of the Derbyshire & Nottinghamshire Electric 


Power Co., has been appointed chief assistant at the Hoylake and 
West Kirby electricity works. 


Mr. H. Hall, of Falkirk, has been appointed shift engineer at 
Worksop. 


Aberdeen —Last week the Electricity committee recommended 

the Corporation to complete the purchase of the Deeside & District 
Electric Supply Co.’s undertaking. 
An amendment was, however, carried to refer the matter back, with 
Instructions to the committee to report as to (a) the purchase price of 
the undertaking, (^) the capital expended by the company, (c) the 
annual net profit earned by the company without allowing for depre- 
ciation, sinking fund or reserve funds, and (@) how far it is compulsory 
upon the Corporation to carry out the provisions of the Aberdeen 
Corporation Electricity Act, 1907. 

Accrington.—Mr. Davies, recently clerk of works, is to receive 
three months’ additional salary for extra services in connection with 
the re-construction of the tramways. 


Argentina.—According to the Review of the River Plate” the 
steam turbo generator plant of the Pacific Railway Co. at Bahia 
Blanca has proved unsatisfactory, ani is to be replaced by dir:c:- 
coupled reciprocating steam ongines. A 1,000kw.-unit (with Belliss 
engine) is to be put in. 

Particulars of the contract (waich closes May 1 next) for con- 


struction, leasing and workin: of two tube railways at Buenos 


^ Sus : : 
18 к, be obtained at the Argentine Legation, 2, Pa'ace-gate, 


The first section of the Tranvias Electricos del Sud (Buenos 
Ayres) was opened for traffic on Nov. 8. It is anticipated that the 
whole line to Ardrogue will be completed by March next. 

An action was recently brought against Cassels & Co., proprietors of 
the Barracas al Sud (Buenos Ayres) electricity supply undertaking, 
for damages for loss of Jife and personal injuries caused by one of 
their overhead cables. The evidence showed that one of the 
Co-operative Telephone Co.’s posts fell across defendants’ h.t. 
overhead electric light conductors, which broke and fell upon two 
boys, killing one instantly and injuring the other. The Judge 
found that the electric light conductor was bare and badly installed, 
and that, therefore, there was negligence on the part of defendants, 
against whom he gave judgment for $10,000 m/n. 

Australasia.—The Australian Mining Standard” states that 
Mr. G. A. Julius, consulting engineer, has been selected by Sydney 
Electric Light committee to report on the recent breakdown of an 
engine at the electricity works. 


Barking.—Application has been made for sanction to a loan of 
£2,000 for a new feeder cable, house services. &c. 


Birmingham.—The Small Heath Park and Nechells tramway 
route was opened for traffic yesterday (Thursday). 

At the meeting of the City Council on Tuesday the report of the 
Electric Supply committee (abstracted in our last issue) recom- 
mending the extension of the generating plant and mains, was 
adopted. 


Brighouse.—The Council have applied for sanction to a further 
loan of £3,624 for electricity supply. 

British Columbia.—At Grand Forks the Municipal Council 
supply current on the alternating system, and the service has а 
total connection of the equivalent of about 5,000 8 c.p. lamps. 
Energy is purchased in bulk from the West Kootenay Power Co., 
which supplies current to most of the towns in the district. The 
company owns а 50,000-volt transmission line. 

At Vancouver, which has now a population of 75,000, supply has 
been given since Dec., 1903, on the alternating-current system. 
The owners are the Vancouver Power Co., who supply energy to the 
British Columbia Electric Railway Co. The power station com- 
prises four turbine-driven Westinghouse sets of 6,750 kw , and one 
Canadian General Electric set of 5,000 н.р. | 

At Ashcroft there is also ап alternating-current station, with 350 
consumers connected to the mains. The station is owned by the 
Ashcroft Water, Electric & Improvement Co., and is water-power 
driven, with a transmission line four miles in length. 


Brumby and Frodingham.—The Council have applied to the 
Board of ‘Trade for a year's extension of their 1904 electric lighting 
order. 


Bulgaria.—The British Vice-Consul at Sofia (Mr. G. O'B. Toul- 
min) reports that the municipality of Philippopolis has granted а 
concession to a Belgian syndicate for the exploitation of tramways 
and electric light. The power station will be at Stanimaka, 12 
miles distant, which will also be connected with Philippopolis by 
tramway. Water will be brought from a ravine, at the foot o 
which the former town is situated, through 2} miles of conduit. 
The fall will be 200 ft., giving 6,000 н р. to the machinery. It is ex- 
pected that tramways will be in operation by the end of 1908. · 

Varna municipality are about to raise а loan for electric lighting 
and tramways. | 

China.— Under Tenders Accepted " we give some brief particulars 
of а contract obtained by Messrs. Johnson & Phillips, of Charlton, 
for the equipment of an electricity generating station, &o., at Han- 
kow, China. This contract is notable in that the electricity scheme 
has been designed and financed throughout by Chinese engineers 
and capitalists. Hankow has а population of 850,000. 

City Diary and Almanac.—We have received from the offices 
of the “ City Press,” 148.9, Aldersgate-street, London, E. C., а copy 
of this well-known diary and almanac. This familiar and useful 
work of reference contains a diary proper, with three days to the 
page, interleaved with blotting paper, and a record of the municipal, 
social and business world of the City of London. Particulars are 
also given of the London County Council, the City of London Union, 
and aoe governing bodies. The work is issued at 1s., post free 

в. 3d. 


Dorking.—An inquiry will shortly be held into the application of 
the Corporation for sanction to borrow £11,600 for electricity supply. 

East Ham.—Ald. Savage has been elected chairman of the Elec- 
tric Light and Tramway committe. 

Eastleigh and Bishopstoke.—The Board of Trade have granted 
an extension of the electric lighting order of 1904. 

Electric Ventilation.—In our last issue (p. 265) we referred to a 
new system of electrio ventilation recently installed at the Bon 
Матс\є, Stoke Newington, London. We are now able to give the 
following further particulars : — 

The ventilation provided deals with three of the basement pre: 
mises, each about 50ft. by 20ft. In one of these a special chamber 
has been formed and in this the blower is situated, The air is CX- 


M 


ii 
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e number of holes in the division wall of the 
chamber, extending the whole width. The blower, which is of the 
steel-plate type, is direct coupled to an enclosed type series - wound 
motor, this plant and also the speed regulutor and starter being sup- 
plied by Messrs. Matthews & Yates. Direct current at a pressure of 
100 volts is obtained from the electric lighting plant already installed 
on the premises, The whole of the work was carried out by the Bon 
Marché Co. under the direction of their consulting engineer, Mr. F. H. 
Taylor, A. M. I. Mech. E., A. M. I. E. E., 14, Victoria street, Westminster. 


Electrical Exhibition (1908).—Supplementing the information 
given in our last issue (р. 264) in regard to this exhibition, the 
resident of the Manchester Chamber of Commerce (Mr. E. H. 
Landon) will take the chair at the meeting of members of the 
electrical industry to be held in Manchester to-day (Friday), and 
Sir William Preece will take the chair at the trade meeting con- 
vened in London on Friday, the 12th inst., at 4 p. m., at t he Hotel 
Cecil. 

Forthcoming Book.—Messrs. Harper & Bros. are issuing within 
the next few days The Electricity Book for Boys.” 


Guildford.—The Council have assented to the application of 
Woking Electric Supply Co. for a provisional order for the parishes 
of Send and Ripley, Ockham, Wisley and Pirbright. 


Halifax.—As a result of the recent tramway accident, the Tram- 
ways committee reported on Wednesday that they had instructed 
the tramways manager to place an additional employé on each car 
on certain routes where gradients are steepest. The manager has 
also been instructed to see to the classification of routes and cars, 
and the appointment continuously of the same driver and conductor 
to one car, and to accelerate the equipment of the cars with 3 ft. 3 in. 
slipper brakes. The insurance company has been asked to pay 
£1,000, the maximum amount provided is the policy. | 

In sanctioning loans amounting to £16,821 for electricity supply, 
the L.G. Board have deducted £1,019 in respect of wages of work- 
men in the regular employment of the Corporation paid out of loans 
previously sanctioned by the Board, such payments, they state, not 
being a proper subject for the borrowing of money. The town clerk 
has been inatructed by the Electricity committee to ask the borough 
Members of Parliament to see the President of the Board with a 
view to the deduction being withdrawn. 

At the meeting of the Council on Wednesday the Tramways com. 
mittee reported that they had accepted the resignations of Mr. F. 
Spencer, the tramways manager, ane Mr. C. H. Spencer, the rolling 
stock superintendent. The committee recommended that the office of 
general manager should he combined with that of electrical engineer, 
and that a traffic superintendent and a rolling-stock superintendent 
should be appointed. 

Mr. Cuartes F. SPENCER, chairman of the Tramways committee, 
said 5 would benefit the Corporation and the ratepayers. It 
ee that the confidence of the public in the tramways should 

lyrestored, and that the system should be placed on a sound basis. 

The report was adopted. 


ann nnemmith (London).—The Council have decided to enter 
(T an agreement for the supply of electricity to the Wolfram 
oem) Metal Filament Lamps (Ltd.) at their proposed new 

TT at Brook Green. 

‘he agreement provides for supply of current for (а) a preliminary 
siad d 111 years from July, 1907, oF until the сог maximum 
rare D reach 500 kw., and (b) for a subsequent period of three 
per unii nid the preliminary period the price to be paid is of 1d. 
Bind: an : uring the subsequent period £4 per kilowatt of maxi- 

PUE › plus 0:44. per unit. The consumers guarantee during 
н по Period а minimum maximum demand of 590 kw. апа to take 
5, ее „000 units per annum, equivalent to a minimum of 
iss to the supply to the Franco-British Exhibition the Council 
tramways E a suggestion from the L.C.C. (who are extending their 
eir Gre ron Putney to Harlesden and obtaining the power from 
ander th nwich station) to lay the cable ducts at the same time and 

Н e вате contract. 

{һе К The Council have decided to adopt electric lighting for 


те ia .—The Board of Trade have intimated to the Council 


tend to revoke the Heysham electric lighting order, 1904. 


ce Indian Engineering” states that a concession for elec- 
granted 105 Kuli Karachi City Civil Lines and Cantonments is to be 
“Indian ck, Nixon & Co. and John Fleming & Co. 
acknowled Чер Eastern Engineer Year Book.’—We have to 
ве а copy of the 16:h (1908) issue of this useful year 
aud should Dew edition has bcen revised and brought up to date, 
usiness re Prove useful to merchants and manufacturers having 
and statisti is with the Far East, as it contains much official 
ina and th puormation concerning India, Burma, the Straits, 
a number of е Far East generally, and includes the customs tariffs, 
lines, &o. The publica and technical tables, particulars of T 
: 5 сай 1 T : ern 
Eie onse ana уш Dy Mio a 


apan.—Chart 
elec rie та; ers have been granted ſor the construction oft wo 
*railways—in Kobe City aad Hiogo-Akashi. The capital of 


hausted through a la 


dim. 


the first scheme is £600,000, and the length of line (to be constructed 
on the overhead system) is 18 miles. "The other, connecting the city 
with the old castle town of Akashi, is to be 13 miles in length and 
the capital is £200,000. | 


Lambeth (London). — In regard to the decision of the Council to 
substitute electric light for gas in the public libraries, arrangements 
have been completed with the South London Electric Supply Corpn. 

The public reading rooms, &c., of the Central Library will be lighted 
with Osram lamps, the entrance hall with two three-light electroliers 
with Osram lamps, and on the staircase a single enclosed arc lamp. 
The stores and oftices not open to the public will be lighted by carbon 
Pana lamps. The same arrangements will apply to the other 

ibraries. 


Leeds.—At the City Council meeting on Tuesday Ald. Wilson 
moved the rescission of a resolution passed at the annual meeting 
appointing an Electricity committee, and to delegate their powers 
and duties to the Tramways committee, which shou'd be styled the 
“ Tramways and. Electricity Committee.” Не disclaimed any 
desire to cause friction, but his object was to co-ordinate two great 
departments, and to work them fer the common good of the citizens. 

An amendment by Ald. KIX DER, calling upon the newly constituted 
Tramways and Electricity committee to report to the Council (not 
later than the February meeting) as to the manner in which the powers 
and duties to be delegated were to be exercised and carried into effect, 
was ultimately adopted by 41 votes to 2. 

The bill to authorise the construction of tramw ys in Horsforth, 
Rawdon, Yeadon and Guisely, &c., was approved. 


Leyton.—The Council have decided to apportion capital charges 
in respect of street widenings in the proportion of one-third to the 
tramways account and two-thirds to general district rate. 

The Highways committee has agreed to undertake the work of main- 
taining the tramway permanent way, the Tramways committee being 
charged with the net cost. 

Application has been made for sanction to floating loans of £3,000 
for mains extensions and £750 for house services. Tenders are to be 
invited for the supply of 100 public lighting lanterns, and quotations 
obtained for a further supply of cables for extensions. The electrical 
engineer (Mr. F. Harman Lewis) has been authorised to make inquiries 
as to various types of tlame arc lamps in use, and to obtain samples 
on trial. 


Light Railways.—Only nine applications were lodged during 
November with the Light Railway Commissioners for light railway 
orders (against 11 in May last), and six of these are for extensions 
of time, amendment of powers, &c. Of the new schemes two are 
electrical—viz., York Corporation (which proposes to construct 
6 miles of line on a 3 ft. 6 in. gauge), and the Aluminium Co. (81 
miles to a 2ft. gauge). The total mileage proposed is 80, and the 
estimated cost of construction is put at £269,082. 


London County Council.—On Tuesday it was agreed to lend 


Abbey Wood on the overhead system, and to extend the following con- 
tracts to deal with the work : Track rails and fastenings, Bolekow, 
Vaughan & Co. ; special track work, Hadfield's Steel Foundry Co. ; 
overhead electric equipment, Dick, Kerr & Co. ; 
Electric Co. ; laying cable ducts, Reid Bros. | 

Marylebone (London).—Mr. E. R. Debenham has been appointed 
chairman of the Electric Supply committee for the ensuing year. 

The consulting engineer (Mr. A. Wright) has reported that M 
official steam consumption test of one of the turbine generators has 
been carried out, the result being that 167641 lb. of steam was con- 
sumed per kilowatt hour ; that the test was carried out strictly in ac- 
cordance with the terms of the contract, and reflected the тее 
credit upon the contractors, Messrs. C. A. Parsons & Co., to 1 t о 
committee had approved payment of a bonus ot £2,573, in addition 

* t price. | E 
1 зт Ж tariff of charges for electric signs is to ve шее 
incandescent lamps placed in the form of letters or devices for 
advertising. 

Mexico.—The town of Tampico has a population of е and 
has possessed an electricity supply service since 1896. 1 : ers 
of the station are Messrs. J. & F. Borde, merchants, and t 2 m 
are managed by an ЕПП, М б ES : jen 8 1 
Freston, near Diss, Norfolk, and a lins esc en el 

г who built Freston Towers. Out of a plant capacity 
77000 equivalent 8 c.p. lamps, the station has 18,000 sonn e 
800 consumers. The fuel used is crude oil. There is в 10, 
transmission line to La Barre, 10 miles distant. — 

Min merset). — The Council havo invite 
P сен pony is tender for the lighting of the arc lamps 


on the sea front. 
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Southwark (London).—Cables are to laid to the Walworth 
Empire Theatre to supply about 250 lights. 

In remitting a surcharge of £2. 2s. subscription to the Incorpo- 
rated Municipal Electrical Association, the L.G. Board state that 
they would not be prepared to continue to sanction recurring pay- 
ments of this kind. 


Spain.—Mr. S. P. Cockerell (H. M. Commercial Attaché at Madrid) 
refers to the great development in the use of electricity in Spain 
that is now taking place, and reports that, in spite of the vast 
amount of copper exported from the country, none is manufactured 
there. He suggests that British manufacturers should attack this 
business, which is not the monopoly of Germany to the same extent 
as is much other business. Mr. Cresswell points out that, although 
the use of electricity generated by hydraulic power is daily increasing 
in Spain for power purposes, the increase of steam and gas power 
as auxiliaries is as great as or greater than hitherto. Water power 
varies greatly in summer and winter, and the conditions attached 
to concessions impose heavy fines for failure of supply of energy for 
more than a short period. The reasons for the preference often 
shown for foreign machinery is due to the long credit given by Con- 
tinental firms, often extending to two years, and to the number of 
foreign engineers in Spain, and there is a notable tendency to obtain 
steam engines and auxiliaries from the same country as the dynamos. 

The Directorate-General of Public Works, Madrid, has granted a 
concession to La Compania general de Tranvias y Ferrocarriles 
vicinales, of Alicante, to instal electric traction on the tramways in 
Alicante, of which they are concessionaires. 


Tasmania.—The Mount Bischoff Tin Mining Co. own a three- 
phase alternating station at Waratah (the company's offices being 
situate at Launceston). The service is made through bare con- 
ductors, the generators being two machines of 140 kw. each. Power 
is obtained from the waters of the Waratah River, with a head of 
560 ft. There is an 18 in. pipe line 1,400 ft. long. Escher. Wyss 
turbines of 260 B. H. p. are direct-coupled to the generators. Besides 
supply to mines and concentrating mills, the local railway also 
takes energy from the company. 

Tottenham.-—The Council have approved the plans of the North 
Metropolitan Electric Power Supply Co. for the lighting of the 
principal thoroughfares by 119 arc lamps. 


Village Lighting.—The Parish Council of Great and Little 
Usworth (co. Durham) have decided to adopt electric lighting for 
the parish. 


Walthamstow.— The electrical engineer (Mr. G. R. Spurr) is 
obtaining quotations for arc lamp carbons. 
Wimbledon.—Sanction is being sought by the Council for a 
further loan of £14,000 for additional plant at the Durnsford-road 
generating station. The plant includes в 1,000 kw. turbo-alternator, 
with condenser (£8,500), two water-tube boilers and pipe wor 
(£4,000), and two economisers of 160 tubes each (£1,200). | 
Ald. Holland has been elected chairman of the Electric Lighting 
committee for the ensuing year. 
Bohemian Concert.—The West Strand F. & C. C. (in connection 
with Messrs. S. Smith & Son (Ltd.), the famous chronometer 
makers) held a most successful grand Bohemian concert on Fridav 
last at Caxton Hall, Westminster. An enthusiastic audience fore- 
gathered and fully appreciated the excellent talent, both vocal and 
instrumental, provided. Mr. S. Smith presided over the proceedings. 
Electro-Harmonic Society.— The next smoking concert of this 
society will be held in the King's Hall of the Holborn Restaurant, 
London, on Friday evening, Dec. 13, commencing at eight o'clock. 
Mr. Geo. Sutton will preside. A long and varied programme 
be given. 


New Association.— The draughtsmen employed at the Admiralty 
and in the constructive and engineering managers and electrical 
engineer's departments at the Naval Dockyards have formed an 
association, and the first annual conference was held at the Holborn 
Restaurant, London, on 80th ult. 


New Publication.—We have received a copy of the “ Illustrated 
Christmas Publisher's Circular," issued from the offices, St. Dun- 
stan's House, Fetter-lane, London, E.C. In this bulky volume 
particulars are given of the principal Christmas books and latest 
novels and works of reference, with extracts and illustrations from 
these. The publication is unique of its kind, and all who want to 


know what is being done in the way of new books and new editions 
at this season can well be recommended to consult this work. 


Pekin to Paris.—A book of extraordinary interest was published 
this week by Grant Richards, describing the 8,000 miles journey by 
motor car from Pekin to Paris, which was accomplished by the 
Italian Prince Borghese, across Asia and Europe, in the summer of 
1907. An incident of some interest described in the book is the 
immense value which the expedition derived from the existence of 
telegraph across the Mongolian wastes, the telegraph poles, for а 
distance of 800 miles, obviating the necessity for a guide and pro- 
viding a safe and certain landmark for this long distance. The 
author of the book, Signor Barzini, a journalist representing the 
London Daily Telegraph and the Italian Corriere della Sera, also 
describes “the most solitary telegraph station in the world" at 
Pong-Kiong, on the verge of the great Gobi desert. Herea Chinese 
telegraphist and his little daughter are almost the only residents, the 
nearest habitation being 200 miles away, at Kalgan in one direction, 
and at Urga, 500 miles distant, in another direction. The first and 
only message the operator had ever received was that handed in by 
Signor Barzini on the occasion of the passing through Pong-Kiong 
on this expedition. The regular business of the station is merely to 
handle telegraphic traffic in transit. 


Personal.—Mr. Lorenzo W. Migotti, late of the Underground 
Electric Railways Co., of London, leaves London to-day (Friday) 
for Buenos Ayres to join Mr. Pakenham W. Beatty, who is head of 
the electrical undertakings of the Buenos Ayres Pacific Railway Co. 


Poplar.— Mr. S. March has been appointed chairman of the Elec- 
tricity committee. The dispute with Messrs. Bruce Peebles & Co. 
over the 1904 extensions of the plant has been settled by the pay- 
ment of £1,025 net to the firm. 


Presentations.—At the annual social meeting of the employés of 
Aberdeen Corporation electricity department on the 28th ult. Mr. 
T. Wilkinson, the assistant tramway engineer, was presented with 
a writing сазе and a case of fish knives and forks. 

The city electrical engineer (Mr. J. Alex. Bell) presided, aud among 
those present were Lord Provost Sir Alex. Lyon, Councillor Gray (con- 
vener of the Electricity committee), Councillor Kemp (the former con- 
vener of the Gas and Electric Lighting committee), Mr. Wilkinson, Mr. 
Downie, R. Hunter, &. In making the presentation, Mr. BELL su id 
that it was u very good testimonial to a man who was leaving the 
department to know that since the time the electric cars had started 
running they had never had a brake accident and there had never been 
a serious accident due to defective life-guards or to overhead work. 
The employés had always done their wor well, It was now 13 or 14 
years since he met Mr. Wilkinson, then in the service of a department in 
another city, where he had to do with the repairing of cars. Some eight 

ears ago Mr. Wilkinson had come to Aberdeen and, as clerk of works, 

ad dealt with contractors in a most successful way. It was a good 
sign when they saw a contractor who had a good deal of work to do in 
Aberdeen coming and taking away from them one who had carried on 
his work that had so greatly commended him. During those eight 
years Mr. Wilkinson had been his right-hand man in tramway matters, 
and it was with regret that on coming back to the department after his 
recent illness he (Mr. Bell) found they were to lose Mr. Wilkinson's 
services. He trusted that Mr. Wilkinson's departure would be the step- 
ping Pus 5 mo 5 with his abilities. 

Sir ALEX. Lyon, who also spoke, referred in the highe: 
work of Mr. Bell and his кыо. Mu LE 


On Saturday the city electrical engineer of York (Mr. J. W. Hame) 
presented (on behalf of the staff and employés) Mr. G. H. B. Holmes, 


assistant engineer, with a case of solid silver teaspoons and sugar 
tongs on the occasion of his marriage. 


Provisional Order Transfer.—Hoddesdon Council give notice 
of intention to transfer to the North Metropolitan Eleotric Power 
Supply Co. the Hoddesdon Electric Lighting Order, 1901. Objec- 
tions to Board of Trade before Dec. 28. 


Rugby.—The Council have increased the salary of the engineer 


and manager of the electricity works (Mr. Shenton) to £180 per 
annum. 


_ — 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

Leipzig (Germany) ‘Town Council invite tenders for supply and 
laying of three-strand h.t. cable on the trough system, in connection 
with their second electricity works. Conditions and plans may 
seen at the Administration of the Elektricitätswerke, 148 Entritscher- 
strasse, and copies of conditions obtained at 6s. and plans at 4s. 
Tenders, endorsed Hochspannungskabellieferung fuer das Ele 
trizitütswerk, must reach the Office of the Technical Exploitations 
of the Town, Bruehl 80, 1st Upper Floor, Room No. 11, by 4 p. m., 
Dec. 19. See also an advertisement. 

Belfast Harbour Commissioners are prepared to receive tenders 
for the construction of a double line of electric tramway (permanent 
way, electric masts, cables, wiring, lamps, &e.) on the co. Down 
side of the harbour. Copies of specification, &c., from the harbour 
engineer (Mr. W. Redfern Kelly, M.Inst.C.E.). Tenders to the 
secretary (Mr. W. A. Currie), Harbour Offices, Belfast, by Рес. 25. 


London County Council want tenders by 11 a.m. Dec. 10 ш 
supply of steel girder tram rails and fastenings and for roadwork; 


Sierra Leone. The“ interior telegraphic system at Sierra Leone 
consists of about 200 miles of land- line. The chief electrician and 
еи of telegraphs is Mr. Sigismund L. Farmer, Water-street, 

wn. 


School Lighting.—Yarmouth Educati i i 
to light Runham School electrically. on committee have decided 
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telaying and paving work in connection with the construction of 
alte on Шотага trolley system from Hammersmith to 
Harlesden, Specifications from the Chief Engineer. 

London County Council also want tenders by 11 a.m. Deo. 10 
for supply of 50 steel underframes for double-deck electric tramcars 
Forms of tender from the Clerk. 

The Powell Duffryn Steam Coal Co., 101, Leadenhall-street, Lon- 
don, E. C., require tenders by 10 a.m. Dec. 9 for supply of stores, 
including electrical fittings, steel tubes and fittings, indiarubber, 
te. Forms from the Stores Manager, Aberaman offices, near 
Aberdare. 

The Commissioners of H.M. Works and Public Buildings want 
tenders by noon Dec. 19 for the enlargement of Mayfair Telephone 
Exchange, London, W. Specification from Mr. J. Wager, H.M. 
Office of Works. 

Rathdown No. 2 Rural District Council want estimates by 10 a.m. 
Dee. 11 for lighting the district of Greystones (co. Dublin) by elec- 
шу or other means. Further information from the Clerk, 
Loughlinstown, co. Dublin. 


Bootle Corporation require tenders by noon Dec. 14 for six months’ 
supply of coal to the electricity works. Forms from the Borough 
Electrical Engineer. 


Dartford Council want tenders by noon Dec. 18 for supply and 
11 90 of two pumps and electric motors. Particulars from the 
erk. 


The Société Nationale des Chemins de Fer Vicinaux, 14, Rue de 
la Science, Brussels, require tenders by Dec. 10 for machinery for 
transforming alternating to continuous current on the local railway 
from Brussels to Grimberghen. 


TENDERS RECEIVED AND ACCEPTED. 

Stepney Electricity Supply committee has reported that in con- 
nection with the new generating station at Blyth’s Wharf and the 
tub-station at Osborn-street only one tender was received for the 
complete equipment of the steam. raising portion of the plant—.e., 
QE s at эл агы The Fulham Steel Works Со. 

at 44, or su of a coal conveyor only and three 
firms declined to quote. i d i 

As, however, only one tender had been received for the complete 
i aay of this portion of the station, the committee did not see 
hu having regard to its amount and to a report on the matter 
10 " rough electrical engineer and manager (Mr. W. C. P. Tapper), 
Fs ned its acceptance. They had then considered as to sub- 
Ing the work, and, as it was advisable to pay particular attention to 
ле of plant which would be required to meet the antici- 
ta ! үш load of 1908, an amended tender (at £8,523) had been 
ie rom Babcock & Wilcox for these sections. Having regard 

and to the fact that it is absolutely necessary that a tender be at 


1156 actepted for the boiler-house equipment, the committee had con- 


rally accepted this tender. 
the electrical portion of the generating plant the fol- 
| ee had been received: British Westinghouse Co., (e), 
son, (а) сосе, £27,680, (b), main tender, £27,630 ; Willans & Robin- 
£325, Riede (7) £28,140; С. А. Parsons & Co., (a) £27,725, (b) 
mini ic} ardsons, Westgarth & Co. (a) —— ; (b) £28,380 (without 
10 £98 EXE Siemens Bros. Dyaamo Works, Ltd., (a) £28,056, 
la) £21,634 9 e (а) £30,341, (1) £30,491 ; General Electric Co., 
lr only, () Хон ; British Thomson-Houston Co., (а) £9,700 
our firms declined to quote, 


t. А 

таке rd ithe report continues) had visited 11 works in order to 
ning condition u d machines under construction and under run- 
0 the committee h in the confidential report which he had presented 
factured by Willa e unhesitatingly recommended the turbine manu- 
engines made b 115 & Robinson. He reported that all parts of the 
lutely intercha у this firm were made to jig and gauge and were abso- 
stock, which in cable, and, further, that the firm kept spare parts in 

ort space of ti e event of a breakdown could be obtained within a 
of the interchan қ Мг. Tapper was of opinion that the advantages 
ne of thig ka ility were such that by paying а little more for a 
nd that was direi the borough would eventually save financially ; 
tion guaranteed ег accentuated by the fact that the stenam consump- 
teed by the British West „ lower than that guaran- 
conditionally aoe estinghouse Co. The committee, therefore, had 

W J accepted the tender of Willans & Robinson at £28,140. 


steam — mation received the following tenders for a 60 kw 


Lancashi 

(arer рн) Dy namo Со, Р. R. Jackson & Со. ...... #556 10 
L H, Hodgson & G5; 645 15 | Union Electric Со. ........ . 548 0 
British Westi h 9. wee. t2L 0 Jones Westwood Electri- 
— NO Mfg. cal Mfg. Co 545 0 
Thomas Parker (Ltd ) * 609 10 | Mavor & Coulson ............ 542 10 
Н, Holmes & Co.. 006 0 | General Electric Co. . . . 542 10 
пені Scott & Mountain 04 O | International Electric Со. 538 0 
imens Broa De in. 602 10 | British Electric Plant Co. 523 10 
p Works ОЧКО шө Electric Construction Co.. 528 0 
mu Broabent 585 10 Newton Electrical Works 521 10 

nson & Philips 7t 575 18 Morris Hawkins (Ltd.) . . 514 0 
India Rubber (ehh 567 10 | Morley Electrical Со. ...... 505 12 

e., 557 0 Phœnix Dynamo Mfg. Co. 493 10 | 


Marylebone Council have received the following tenders for 
supply of flame arc lamp carbons :— 
Union Electric Co. (recommended ), (1), make of carbon, foreign ; 
(2), details, quoted in 600 mm. lengths; (3), price per 500 ft., 41:83. (10 
er cent. additional if less than 1,000 pairs per delivery); H. G. 
ayer & Co., (1) Austrian, (2) ——, (3) 5375s. ; General Electric Co., (1) 
English,(2)——, (3) 35-2s.; Siemens Bros. & Со, (1) Germany, (2)— —, (3) 
35°8s.; Hugo Lorenz, (1) German, (2) ——, (3) 58:8s.; Williams & Green, 
(1) German, (2)——, (3? 40°6s. ; Crompton & Co., (1) German, (2)——, (3) 
42:5s.; Sloan Electrical Co., (1) foreign, (2) ——, previous quotation 
August, 1907, (5) 42:9s. ; International Electric Co., (1) foreign, (2) ——, 
(3) metal core 43s., coppered 26:5s., plain 22:58. ; Krupka & Jacoby, (1) 
German, (2)——, (3) metal cored 44s., without 38:5s. ; George Braulik, 
(1) foreign, (2) „ (5) 44°5з. (less 2) per cent. on settlement). 


Marylebone (London) Electricity committee recommend the ac. 
ceptance of the following tenders: British Electric Trades & Bitumen 
Supply Co., pitch, £2. 5s. per ton (six tenders, from £1, 15s. to 
£4. 12s. 6d. per ton); Craig, Sharp & Co., compound, £22 per ton 
(11 tenders, from £14. 15s. to £42); and W. Н. Willcox & Co., 
grease, £2 per ton (five tenders, from 16s. to £2). 


The Hankow Waterworks & Electric Lighting Co. (Hankow, 
China) have placed an important order with Johnson & Phillips, of 
Charlton, for the supply and erection of а complete equipment of & 
generating station of:1,500 kw. capacity, and also for the outside 
mains and supplies. The amount of the contracts is approximately 
£50,000. 

Bermondsey (London) electricity department have accepted the 
tender of Johnson & Phillips for supply of 2,350 yds. of triple con- 
centric cable. 

- Lambeth (London) Council have accepted further quotations from 
the General Electric Co. for fittings in the Council chamber and 
ante-room of the new Town Hall at £129. 8s. 


Newcastle (N.S.W.) Council have accepted the tender of Noyes 
Bros. for a 250kw. single-phase generating set (Belliss engine) at 
£1.994. | 

In another column particulars are given of tenders accepted by 
the London County Council for the construction and equipment of 
the Hammersmith-Harlesden tramway. 

Launceston (Tasmania) Council have accepted the tender of 
Noyes Bros. for 50 prepayment meters at £5. 6з. 8d. each. 

Walthamstow Council have accepted the tender of W. T. Hen- 
ley’s Co. for the supply of compounds for the Electricity department. 


Neath Rural Council have placed an order for supply of cables 
with Johnson & Phillips. 

The contract for an overhead transmission line at Erith has been 
secured by Johnson & Phillips. 

Hammersmith (London) Council have accepted the offer of the 
Electric Construction Co. for a 60kw. motor generator at £300. 

Eccles Council have accepted the tender of Kérting Bros. for а 
motor-driven centrifugal pump and switch gear at £189. 

Peterborough Council have accepted the tender of the Auto Car 
Co. for wiring the Cromwell-road Schools at £49. 17s. 2d. 


Chelmsford Council havo accepted the tender of F. H. Dennis 
for the installation of electric fire bells at £65. 


Stoke-on-Trent Council have accepted the tender of Callender's 
Co. for cables and accessories for the Fenton extension at £4,775. 


London County Council have accepted the tender of A. Hawkins 
& Sons at £439 for wiring the Lawn-lane School, Kennington. — 

The Postmaster-General’s Department, Melbourne (Victoria), 
has accepted the undermentioned tenders :— 

British Insulated & Helsby Cables, copper binders and h.d. copper 
wire; Gibbs, Bright & Co., gi. wire; Dalgety & Co., insulators ; 
Thornton & Watson, wooden insulator pins; Jas. Holliday, copper 
tapes; Zwicker, Tod & Co., side brackets ; Clemenger Bros. & Co., 
shackle and telephone insulators ; Davies, Shepherd & Co., metallic 
circuit plugs; India Rubber Co., copper binders, brass saddle е 
and copper tapes; John Slater & Co., anti- hummers; and Јаз. G. 
Black, solder. 

The ene donera A Department, 

following tenders : — | 
s were Chapham & Morris, g. i. wire and gul. steel strand cable ; 
д. A. Newton & Co. Proprietary, Lecluncbé cells; India Rubber Co., 
Jas. Paton & Co., duplex translators and stop 
; Lawrence & Hanson, cords for 

‘itis 3 t alsby Cables, copper 
British Insulated & ee е Dm rum 


Sydney (N.S.W.), has 


Export of Cable.—Messrs. Johnson & Phillips' new cable works 


in full working order, 3 © 1 
vider cable to Chinas as well as a large quantity 7 
| : have also їп course 
cable to Germany. ae bags ape ‘th the electrification of the 
ture the following cables in connection wit 9 miles of h.t. distributor 


: Railway : : 
London, Brighton d ee ited paper uid sheathed with Pater- 


саре, incr шше also the trolley side feed cable, insulated 
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ably the most interesting of the three, deals with the company's ato 
lamps and arc lamp accessories. In the last issue of the Industrial 
Supplement" we referred to the Ediswan flame are, and this 
catalogue gives full particulars and prices of both the white and 
yellow flame patterns. Details are also included of а number of 
arc lamp accessories. 

Gilbert Arc Lamps.—The Gilbert Arc Lamp Co., Chingford, 
Essex, send copies of their latest publications. which are in the form 
of leaflets, containing neat illustrations of different types of lamps. 
These range in size from the miniature lamp 18 in. long to the 
magazine flame lamp burning 40 to 50 hours on cheap carbons. An 
interesting pattern of the flame lamp is the ** Flamme," which is 
designed to burn 40 hours, and has an overall length of 26in. in 
the smallest size. This is designed to burn in par el or series, or 
alternating and continuous current. We gave an extended descrip- 
tion, with illustrations, of the Gilbert make of lamp as used for th: 
Cannon-street lighting in The Electrician for Nov. 15. 


Cables and Wéires.—We have received from the India Rubber, 
Gutta Percha and Telegraph Works Co. copies of three of their 
publications. List No. 40 is a price list of association cables and 
wires; No. 40a a special price list of concentric and high-tension 
cables and flexible conductors and cords ; and a small booklet deal- 
ing with cables for electric light wiring. The latter is in a con- 
venient pocket size, and should be in the possession of every 
wireman. : 

Medical. Apparatus.—Electricity now plays so important a part 
in almost every domain of life that one is apt to overlook many 
fields in which it is made use of. The great extent to which 
X-rays and their accessory apparatus are employed by the medical 
profession is emphasised by the excellent catalogue which Siemens 
Brothers & Co. have recently issued. This publication contains а 
quantity of useful data and instructive illustrations of the various 
classes of apparatus necessary for X-ray work. The portable out- 
fits are exceptionally interesting, as they point to the great utility 
of the apparatus in hospitals and for field work. Ina short space 
of a catalogue note it is difficult to do justice to this publication, 
but we can recommend all interested in X-rays to write to the firm 
for a copy. As a printer's production the catalogue is above 
criticism. 

“Installation News.” —This breezy little publication, issued by 
Simplex Conduits (Ltd.), is approaching the completion of its first 
volume, and it appears to have justified its existence in every way. 
The current issue contains а supplement, which is an advance price 
sheet of Simplex wires and cables, flexible cords, Leclanché cells 
and Simplex dry cells. The bulk of the reading matter 18 devoted 
to competition suggestions. Readers are reminded on the back 
cover of the address of the company's new London showrooms in 
Charing Cross-road, W.C, which, by the way, will be formally 
opened on Tuesday next. 


Aluminium —The British Aluminiam Co. send us a budget of 
literature dealing with the prices of aluminium in various forms. 
They direct attention to the fact that a sheet of aluminium 6 ft. by 2ft. 
by 20 S. W. G., giving a surface area of 19 sq. ft., weighs 5:964 lb and 
at 18. ЗЬ. per pound costs 7s. 8d. The same sheet in copper weighs 
19-68 Ib., and at 9d. per pound costs 148. 9d. It is stated that sue 
for size and thickness for thickness, brass costs 50 per cent. more an 
copper 92 per oent. more than aluminium. 


Auxiliary Pole Railway Motors. — We have received from the 
Siemens Schuckertwerke a pamphlet illustrative of the auxiliary 
pole motors which they are manufacturing for traction work. 
After an explanation of the causes which led to the adoption 0 
this type of motor, examples are given of their use on high-tension 
continuous current, and the advantages of the system are enume- 
rated. It is claimed that a greater overload can be placed on these 
motors than on those of the ordinary type, while it is possible to 
have greater variations in the load curve without any inconveni- 
ence being caused. Their use is said to be essential when voltages 
over 900 are employed, and their adoption on voltages less than 
this leads to improved working. 


Brush Budget.—Though the Brush Budget for November is some 


with high-grade vulcanised indiarubber, sheathed with lead and copper 
tape armoured ; 9 miles of five-core special test and telephone cable. 
In addition to the above the company have in hand large quantities 
of h. and 1.6. pit shaft cables, insulated with Paterson's vulcanised 
bitumen, for several collieries in Yorkshire and Staffordshire. 


BUSINESS NOTICES. | 
Mesers. А. Р. Wright & Со., 60, Queen Victoria-street, London, 


E.C., have been appointed by Messrs. Belliss & Morcom represen- 
tatives for the London district and for shipping for the sale of their 


running sets on the market. They range from 4 to 12 B. H.P., have 
forced lubrieation throughout, efficient governing, clean exhaust, 
and are silent and without smell. Already several of the leading 
consulting engineers have included these engines in their specifica- 
tions. All sizes are kept in stock, and an extended bedplate to take 
dynamo of approved make and fixing of dynamo on same are in- 
cluded in the price of the engine. 

Messrs. Crosby Lockwood & Son are about to open & West-End 
branch of (their business at 1214, Victoria-street, Westminster, 
where в selection of new and standard technical publications will be 
kept on show. 


The Electricitàáts Actien Gesellschaft vormals Kolben & Co. are 
elosing their London office at the end of the current year, and until 
further notice all communications and inquiries should be sent 
direct to the company's head office at Prague, Austria. 

Metallic Filament Lamps.—The capital of the Deutsche Gas 
Gluhlicht Gesellschaft, of Berlin, has been increased to enable it to 
take a financial interest in the factory for the manufacture of Osram 
metallic filament lamps; which is to be erected by the Robertson 
Electric Lamps (Ltd.) The Genera! Electric Co. undertake the sale 
of the lamps in England and the British calonies. 


LIQUIDATIONS, &c. 


A meeting to receive an account of the winding up of the P. M. 
Electric Mfg. Co. (Ltd.) will be held on Jan. 4 at the offices of Mr. 
E. Hill, 79, Mark-lane, London, E.C 


FFF | 
Sales by Auction.—Messrs. Horne & Co., 8, Delahay-street, 
Storev's-gate, Westminster, S. W., will sell by public auction at the 
Royal Arsenal, Woolwich, on Thursday, Dec. 19, at 11 a. m., some 
obsolete and unserviceable stores, including quantities of iron, steel, 
brass, copper, gunmetal, lead, white metal, aluminium, zinc, phosphor 
bronze, &c., anumber of wire cutters and parts,two overhead travelling 
cranes, two steam engines, nine lathes, &c., 10 tons of electric cable, 
electric wire, ebonite, electric lamps, gutta-percha, &c. Catalogues 
at the War Office, Whitehall, the Ordnance Office, Tower, and the 
Ordnance Office, Royal|Arsenal, Woolwich. See also an advertisement. 
Messrs. G. B. Hilliard & Son will sell by auction at the Corn 
Exchange, Chelmsford, on Friday, Dec. 20, at 4 p.m., the valuable 
freehold mercantile premises known 8s Little Baddow Mill, abutting 
upon the Chelmer and Blackwater Navigation Canal, and including 
a commodious building fitted with two crushing mills, a 30 н.р. up- 
to-date turbine, a patent German arc-candle kiln, with two iron 
furnaces and brick chimney shaft,a four stall stable and two horse 
boxes, &c., and two pieces of grass land. Particulars, &2., and соп. 
ditions of sale from Messrs. Tatham & Lousada, solicitors, 16, Old 
Broad-street, London, E C.; Messrs. Hampton & Sons, 2 and 8, 
Cockspur-street, London, S.W.; and the auctioneers, Chelmsford 
(telephone No. 17), and 8, Pinners' court, Old Broad-street, London, 
Е.С. Ses also an advertisement. 
Nernst Lamps for Sale.—Messrs. Win. Pretty & Sons, The 
Factory, Ipswich, advertise for sale a number of Nernst lamps. 
Crane and Motor Wanted.—A 5 to 10 ton electric travelling 
5 i an electric motor are required by an advertiser in anothar 


To Let.—Offices are advertised to be let at the Army and Navy- 
mansions, 109, Victoria street, London, S.W. 


Electrical Advertising Device Wanted.—An advertiser re- 
guires в good electrical advertising device Must be economical and 
cheap to work. New ideas preferred. Capitalist would finance. 


CATALOGUES, &c. 


i “ Witton” Carbons.—A neat brochure issued by the General 
lectric Co. із a useful pocket guide to- the only arc lamp carbon 
factory in England" and its я products. The back inside 
page of the cover is occupied by a useful price list of the four brands 
manufactured—namely, the “ Apostle,” *' Nubia,” ‘* Witton " and 

g “ Nubia Yellow ” flame lamp carbon. 

Edison € Swan Publications.—We have received from the Pub- 
licity Department of the Edison & Swan Co. copies of sections 3a, 
8 and 10 of their general catalogue. The first mentioned is a com- 
plete price list of enamelled steel conduits and accessories (Simplex 
system). The second is replete with information and illustrations 
on the subject of luminant electric radiators; and the third, prob- 


Lightning Arrester for Railway Work.—The Siemens-Schuckert 
werke have lately placed on the market two types of lighinini 
arrester eapecially adapted for railway work. Опе of these 18 I7 
tended to be placed on the overhead network, while the other w? 
be fixed on the car itself. The arresters are of the horn уре, und, 
special feature is the double insulation provided. One horn | 
earthed by connection to the running rail or car frame, while t 
other is connected to the line. | 


Exports of Electrical Goods and Apparatus.—The follow" 
| list gives official particulars of the exports of British manufact 


DOM neat 
— 
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dactrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Nov. 27 to Dec. 8, with the ports 
of deatination :— 

4 eae reat £114 (telegraph material) ; Delagoa Bay, £26 ; 
Durban, £295 (including £99 telegraph material) ; Kilindini, £31 (in- 
cluding £18 telegraph material) ; uakim, £1,298 (telegraph material). 
Argentina — Buenos Ayres, £5,103 (including £545 telegraph material). 
{uaralasia—Adelaide, £129; Fremantle, £25; Melbourne, £190; 
Perth, £96; Sydney, £1,101 (including £83 telegraph material) ; Wel- 
lington, £293 (telegraph material). Belgium—Brussels, £191 ; Ghent, 
£4: Ostend, £121 (including £95 telegraph material) Brazil Rio 
Janeiro, £42; Para, £1,420; Santos, £250 (including £6 telegraph 
material). Burma—Rangoon, £114. Ceylon—Colombo, £75. Chili 
Valparaiso, £17. China — ankow, £11,238; Shanghai, £1,050. France 
—Dunkirk, £142. Germany—Bremen, £55 ; Hamburg, £1,532. Hoi- 
land—Amsterdam, £70; Flushing, £44; Rotterdam, £252 (including 
£2) telegraph material). Gibraltar, £21. India—Bombay, £4,148 ; 
Lalcutta, £1,150 ; Madras, £172. Italy— Genoa, £624. Japan—Naga- 
aki, £1,452 (including £1,384 submarine cable); Yokohama, £3,7 
Madeira, £32 (telegraph material). Malta—£26. Portugal—Lisbon, 
£5, Russia—St. Petersburg, £350. Siam—Bangkok, £29. Spain 
Bilbao, £62 ; Huelva, £130. Straits Settlements—Penang, £338 ; Singa- 
ore, £719 (including £33 telegraph material). шашу Monte 
ideo, £16. US.A.—New York, 23. West Indies—Dominica, £22; 
Port Swettenham, £22. Total £38,442, against £25,588 in the corre- 
sponding week last, year (Nov. 28 to Dec. 4). 


PATENT RECORD. 


— — 
APPLICATIONS FOR PATENTS. 

Norg.— The under mentioned А pplications (except those marked T) are not 
epen to public inspection until after acceptance of Complete Specifications 
Thow marked f are open jor inspection 12 months after the date attached 
| them, if they have not been published previously in the ordinary course. 
| ames within parentheses are those of communicators of inventions. When 
‘omplete Specification accompanies application, an asterisk із affixed. 
vios September 25, 1907. 

213 VaNDERVELL & HorrMANN. Magneto-electric machines for 
ns ignition purposes. 

e 1 & Tost. Directed wireless telegraphy.* 

JA B.T.-H. Со. (С.Е. Co., U.S.) Filament supports for electric 
is а lamps. 

908 ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. Switch mechanism. 

(Date applied for, 26;9/06.)*+ 
September 26, 1907. 
аи а & Frost. Electrically heated apparatus. 
2 51 „ & Rosertson. Electric plugs and sockets. 

Al ВікміхснАМ Lamp & Gas-rrrriNcs CO. & DAVIES. 
2 365 „е holder for inverted electric lights. 

71,403 e ORTH & RAwonTH. Control of electric motors.* 
ASTILHO, Combined electric and percussion primers for 


Globe or 


Aa ordnance. 
2 К РА сое ое AC зк н machines. 
: N. (Ges. für drahtlose Tele graphie m. b. H., G Я 
Detector for wireless telegraphy.* eal у) 
21,038 Caray September 27, 1907. 
11 ee _ Suspenders for electrical conductors. 
ur Dynamo Works, ALTMANN & Lav. Armature 
21,467 Е рктр; 
1 МикктагитАлч Акт.-бкѕ. VORM. SCHUCKERT & Co. Electricity 
21,475 Ba io ш, N 8 apphed for, 3/10,06.)*t 
* Й r [4 1 , 
of шй a | attery, also applicable for the manufacture 


21,47 , (Date applied for, 2/10/06.) f 
? pus „еше & Haleke, aut bes, een Incan- 
21,478 ASHTON. electric lamps having metal filaments. * 


Holder for carbons of arc lamps. 


2.207 Sweer & Warte. September 28, 1907. 


21,510 V lectrical stop motion for engines. 
21,516 үш CLARK, & Watson. Electric switches. 


21,531 D. Automatic switch for electrical transformers. 
1 Telegraphic and mechanical transmitter. 
21,537 WEBSTER core transformers. (Date applied for, 6/12/06.)* t 
1185 in ole for operating the trolley arms of electric 
S51 Cooper, Control 
systems for electri ed vehicles. 
"T {Date applied for ja КАН ectrically propelled vehicles 
574 Nie Telephone receivers. 
duction . сура Elektrizitäts G.m.b.H., Germany.) In- 
21,579 М D ` we generating high-tension current. 
984 Berke. Dy ireless transmission of electric emanations. 
21,598 Ен n mo.electric machines. (Date applied for 4/2/07.)* t 
Шек T Electric controllers for railway service and the 


646 Vacuum „ a 1907. 
00 C aning machines. 
eld Ga È Bokal. Storage batteries. 
, ABCONI'S c fluid turbines. (Date applied for, 25/9/06). 
Wirel IRELESS TELEGRAPH Co. & YounG. Receivers for 
2,670 Ашкын Brahe. 
motors, DE LEKTRICITATS-GESELLSCHAFT. Control of electric 
ate applied for, 1/9/06.)*1 


dim. 
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| October 1, 1909. | 
21,699 DEINEPORT. Magnetos and connections therefor in explosion 
engines.“ 
21,702 Ѕогомох. Means for insulating. 
21,741 ANDRESEN. Apparatus for regulating supply of gas or elec- 
tricity for heating. 


October 2, 1907. 
91,756 McKetvey, McKetvey X Kine. Steam turbines. 
21,761 GRIFFIN. Electromagnetic sparking plugs. 
21,773 Watson & Surrn. Storage batteries. 
21,802 FLETCHER & FLETCHER. Resistance for arc lamps. 
21,811 BENRATHER MACHINBNFABRIK A.-G. Speed-limiting devices 
for electric motors. (Date applied for, 5/10/06).*t 


October 3, 1907. 

21,827 Latour. Single-phase alternating-current commutator motors. 
(Dated applied for, 8/10/06.)*t 

21,842 KrLLowp. Adjustable electric lamp-shade holder.“ 

21,860 Ѕтємехз Bros. DYNAMO Works.  (Siemens-Schuckertwerke 
G.m.b.H., Germany.) Insulating transformers and other elec- 
tric apparatus.* 

21,861 ROSENBAUM. Electric switchboard cable connector. 
applied for, 5/10/06.)*t 

21,885 LrkBMANwN. Electric accumulators. 


October 4, 1907. 

21,894 VEEVERS. Tramwa and like pointe. 
21,904 Eckstein Hear & Metis. Automatic olectric circuit breakers. 
91,911 Szek & оу. Electric insulation, varnishes and paints. 
21,935 DUNCOMBE-HAWORTH. Reversible turbine engines or motors. 
21,937 RICHTER & THEFS. Electrically-propelled vehicles. 
21,938 Morris & Lister. Electrial switches. 
21,950 Doresio & Ромел. Telegra hic code appliance. 
21,962 ALLGEMEINE ELECTRICITATS-UES. Boring machines and the 

like. (Date applied for, 5/10,/06)*t 


October 5, 1907. 
21,966 CHISWELL. Adjustable holder for telephones. 
21,982 DREWET. Trolley heads.* 
21.984 DovcLas. Telephone receivers and transmitters. 
22,000 Pierer. Electric cranes and other electric hoists. 
plied for, 6/10/05. )* 
22,016 LAKE. (Michaud & Delasson, France) Filaments for illumi- 
nating and heating purposes.“ 


(Dato 


(Date ap- 


October 7, 1907. 
22,057 ROBINSON. Flexible connecting cords for telephone and tele- 
raph switchboards. 


22,082 Watson & Smit. Ignition systems comprising multiple in- 
duction coils. | . | 

22,085 ScHWARZWALDER. Electric batteries." 

22,117 Sroxk & Co. & PRESTON. Secondary batteries. 

92,123 TURNER. Brakes for tramcars ог other vehicles. 

22,124 WESTINGHOUSE BRAKE Co. (Westinghouse Air Brake Co, 

U. S.) Fluid pressure brakes for railway and like vehicles.“ 

22,125 WESTINGHOUSE BRAKE Co. (Westinghouse Air Brake Co., 
U.S.) Automatic fluid pressure brake apparatus for railway 


and like vehicles.* 
22,131 B.T..H. Co. (A. E. G., Germany.) 


October 8, 1907. 
3,0004 Bout. (Elektrizitäts Akt. Ges. vormals Schuckert, Germany.) 
Electrolytic apparatus. (Date applied for, 6/2/07.) * t 
22,132 HALLET & ACER. Internal combustion motors. 
22, 140 AsuToN. Spring electrical appliances. 
22.151 Comex. Electric signalling on railways. 
22,161 WEDGWOOD. Steam turbines. 
22,162 CHADWICK. Steam turbines. 
22,168 GARRARD & FERRANTI LIMITED. 
alternating- current circuits. 
22, 194 KIELL & Stow. Electric switches ‚ | 
22,202 B.T.-H. Co. (G. E. Co., U.S.) Insulating material. 
22,205 B.T.-H. Со. (A E.G., Germany.) Control of electric motors. 
22,211 OPPERMANN. Secondary batteries. 


———— 
COMPANIES’ MEETINGS AND REPORTS. 


— ean 


ARON ELECTRICITY METER (LTD.j—For the year ended Sept. 50, 
charges and depreciation, the net profit 


fter providing for ceneral | 
Wa 220,052. as, 8d., making, with balance from last year, £26,469. 1s. 44. 
Out of this the directors distributed in April the 1 0 1 


es (absorbing £3,746. 17s. 
on the preference shares (absorbing Un further dividend 


| 29. 3s. 9d. The directors now recommenc 

ar diee cent. on these shares (amounting to £7,495. 1 e 

transter of £9,000 to reserve towards good will and paron ; es ing 

£6,228. 8s. 7d. to be carried forward. The directors record satis a ry 
rogress of trade in all the company’s branches. The facto cont inue 

# ре fully employed, and have again been added to in or 1 cope 

with increase business. The question of outstanding dividends due 


reference shareholders has again | 
the'directors hope to further reduce the arrears by 


stocktakingon March 31 next, provided business со 


Control of electrie motors. 


Electric measu rements on 
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ELECTROMOBILE CO. (LTD.)—At the 5 last week the chairman 
(Mr. E. Schenk) referred to the closing of the hiring branch of the 
company in Paris. The London Hiring Co., in which their company had 
a very large interest, had returned to its shareholders 50 per cent. in 
less than three years, while the Paris business had only just paid its 
expenses. The cost of electricity had been reduced in London to 14. 
per unit, but in Paris it was 4d., and the directors thought it was im- 
possible «o long as power remained at such a figure to run electric 
carriages profitably. The direct consequence of the difference in price 
was to increase the cost per mile by 14d. In London they looked for- 
ward to even a further reduction when the power supply companies 
realised that in the electric vehicle they had an ideal consumer which 
would take power when they most wished to supply it, and which 
would consequently ор them to equalise their load throughout the 
entire day. It was well known that it would pay the supply companies 
to give power outside certain prescribed hours of their peak load at 
very little above the actual cost of production. They might, there- 
fore, look forward with confidence to even lower rates—rates at which 
it would pay to run vehicles in open competition with any form of 
public service vehicle. The accumulator car was, from every point of 
view, the ideal town car -for omnibuses, cabs and delivery vans. 
There was little doubt that if public opinion could speak, it would make 
itself heard in no uncertain terms as to its appreciation of a vehicle 
which was both noiseless and odourless. Their data and their results 
over a period of years were now sufficiently conclusive to enable the 
supply companies to realise what a valuable new field was open to them 
by the introduction of the electric public service vehicle on the streets 
of London, and he did not think he was anticipating very far in expres- 
sing the opinion that power would soon be available for that purpose 
on a large scale at 3d. per unit. One unit would propel a cab for 3 
miles, and the life of such a cab was calculated to be at least two or 
three times that of any of the present types of petrol machines, and, 
therefore, there could not be much doubt as to the success of the elec- 
triccab. In their opinion, the time was now ripe to place cabs on the 
street, and if the power companies could see their way to supply power 
at 34. per unit they knew that they could operate those cabs at a profit 
and more than hold their own against any known form of competition. 


ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.) Lord 
Arthur Butler stated at the meeting last week that the company had 
spent £1,912, 12s.4d. on gas generating plant of 100 kw. capacity, while 
additional cables and house connections during the year had cost £450. 
The traffic receipts decreased by £336, ШАШУ owing to unseasonable 
weather. The ile of electricity showed a steady improvement, amount- 
ing to ап increase of £700, or more than 20 per cent. advance upon 
the receipts of the previous year. The total connections at the close 
of the year were equal to 21,048 8 c.p. lamps against 18,640 in 1906 and 
15,800 in 1905. Lighting revenue under energetic management was 
always progressive, and in combination with traction business could 
be protitably carried on. He had considerable hopes from that source 
of revenue in future, but they would, however, have to spend more 
money for additional plant and mains extensions. 


MANX ELECTRICO RAILWAY CO. (LTD.)—For the year ended Sept. 39 
the gross receipts were £35,345. 1s. 7d. and the gross expenditure 
£16,772. 11s. 6d. After crediting balance forward (£1,269. 14s. 8d.), and 
deducting debenture interest (£9,000), interim preference dividend 
(£5,565.1%s.1d.), and £1,509 placed to reserve for special renewals, the 
balance is £5,776. 7s. 84. The balance preference dividend absorbed 
£3,565. 178. 1l., leaving £2,210. 10s. 7d., out of which the directors 

ropose to pay a dividend of 1 per cent. on the ordinary shares 

£1,000), carrying forward £1,210. 10s. 7d. 


PROVINCIAL TRAMWAYS CO. (LTD.)—Mr. A. Beattio said, at the 
meeting last week, that the company had never had a better year than 
the one under review. The receipts showed an increase over 1906 of 
£7,055. "The figures for the current year since Oct. 1 showed а still 
f irther increase in revenue. 


SINGAPORE ELECTRIC TRAMWAYS (LTD.) Sir Frank A. Swettenham 
stated at the meeting on Tuesday that the five sections of the tram- 
Ways at present in use were not certified for traftic until September, 
1905, except one section opened on July 24, 1905. For some months 
ufter the opening of the tramways receipts were exceedingly low, and 
considerable expenditure was incurred in the early days in training 
the native staff. The trattic receipts have, however, so increased that 
payment of interest on the £350,000 debentures is assured. An im- 
portant section of the tramway is still imcomplete. Under the Tram- 
way Ordinance, provision was made for tho supply of energy to the 
ра of Singapore for lighting and power. The rate fixed by 
the Or Inance was 18 cents per unit with a discount of 25 per cent. off 
energy supplied for power, the municipality having the right to charge 
consumers 4) cents per unit. Before, however, commencing the 
supply, they agreed with the municipality that if the Council reduced 
their charge to the public to 25 cents they would reduce their charge 
to 12.50 cents, still allowing 25 per cent. discount for power. The 
Ordinance provided for the munici mlity to take a minimum of 100,000 
units per annum for lighting. The demand for electric current has 
grown slowly, and for some months the municipality did not take their 
minimum average, but the monthly progress was stead y and consistent 
and for some time the municipality demand had been in excess of the 
minimum fixed. They had recently had some trouble with the under- 
ground feeders, but the cause had not been ascertained. Those cables 
Were supplied and laid, after expert examination of the soil, by a lead- 
Ing toe of cable manufacturers, who were giving their full attention 
e i defects which had appeared, and they had agreed to supply 

Su icient new cables to relay the feeders which had given trouble. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


mate 


NEW COMPANIES. 


DENTON ELECTRICAL CONSTRUCTION CO. (LTD.) (95,884. )—Re; 
Nov. 30, capital £1,C00 in £1 shares, to carry on the business of ele 
tricians, electrical and mechanical engineers, manufacturers of аг 
dealers in dynamos, motors, engines and apparatus used in connectic 
with the generation, distribution, supply and accumulation of ele 
tricity, &c. Reg. office, 11, Ashton-road, Denton, near Manchester. 

LONDON ELECTRIC SUPPLY (JOINT COMMITTEE) (LTD.) (95,869.)- 
Reg. Nov. 29, capital £10,000 in £1 shares, to promote a bill or bills! 
Parliament (а) making further provisions for the supply of electric. 
energy in the County of London and in the surrounding districts i 
Kent, Surrey, Middlesex and Essex; (b) providing for the incorpor: 
tion of a Joint committee, and detining its constitution, powers an 
obligations, and (c) altering, modifying or revising the existing stati 
tory provisions applicable to the companies or local authorities en 
powera to supply electrical energy within the said area, and со! 
erring other powers'on them, &c. The subscribers are, Mr. W. ] 
Fladgate, Mr. W. Harrison Cripps, Mr. R. Stewart Bain, Sir. 
Irving Courtenay, Mr. H. R. Beeton, Mr. И, St. J. Winkworth, M 
J. Bevan Braithwaite, and Mr. R. P. Sellon. The shares (except tho: 
issued to the subscribers) shall be held by the Brompton & Kensingtoi 
the Charing Cross, West End & City, and the Chelsea Electricit 
Supply Co’s., the City of London Electric Lighting, the County 
London, and the Metropolitan Electric Supply Co.s’, the South Metn 

litan Electric Light & Power Co. and the London Electric Supp! 
Corpn.. or some of them, or such other companies as may becorr 
shareholders. The board of directors is to consist of one represent: 
tive of each of the said companies. 


STATUTORY RETURNS. 


CONSOLIDATED SIGNAL SYND. СО. (LTD.)—In return to Nov. 
capital is £425,000 in 220,000 preference and 205,000 ordinary share 
of £1 cach, of which 214,195 preference and 150,548 ordinary ha 
been taken up. #1 per share has been called up on 27,840 ordinat 
and 21,999 preference, and £52,839 has been received. £311,904 is coi 
sidered as paid on 189,196 preference and 122,708 ordinary. Mortgag: 
and charges, nil. 

DRAKE & GORHAM (LTD.)—Return to Nov. 14 gives capital а 
£125,0C0 in £1 shares, all of which have been taken up. £85,000 ha 
been received and £40,000 is considered as paid. Mortgages an 
charges, nil. s 


FERRANTI LIMITED.—In return to Nov. 7 capital is £150,000 i 
60,000 preference, 60,000 ordinary aud 10,000 deferred shares of 4 
each, of which 53,374 preference, 60,000 ordinary and 10,000 deferre 
have been taken up. £123,374 is considered as paid. Mortgages ап 
charges, £139,075. 

MONTE VIDEO TELEPHONE CO. (LTD.) — The capital in return 
Nov. 5 is £160,000 in 87,000 preference and 73,000 ordinary shares 
£1 each, of which 86,492 preference and 72,68) ordinary have be 
taken up. £159,172 is considered as paid, Mortgages and charges, n 


MORTGAGES AND CHARGES. 


CRYSELCO LIMITED. —Issue on Nov. 18 of £500 4} per cent. first c 
bentures, part of series created June 26, 1905, to secure £10,000 | 
cluding £3,000 representing debentures issued іп 1898), £5,000 bei 
first and £5,000 second debentures. Property charged, compan, 
undertaking and property (including uncalled capital) and land a 
works at Kempston, Beds. Trustees, A. Baker and Н. S. Deae 
Previously issued of sume series, £8,500. 

HOVE & WORTHING ELECTRIC TRAMWAYS (LTD.)—The capital 
return to Nov. 22 is #1С0,000 in £5 shares, nine of which have be 
tuken up. £45 has been received. Mortgages and charges, nil. 


CITY NOTES. 


—— 


MEMORANDA (Dec. 5).— Bunk rate 7 por cent. (since Nov. 7, 19 
Price of silver 26%—27,,d. per oz. Consols 82{—82{ for mou 
854—851 for account. Consoly Pay Day, Јар. 3; Stocks and Sha 
Continuation Days, Dec. 11 and 27; Ticket Days, Dec. 12 and 
5 aon Dec. 13 and 30 ; Mining Share carry-over Days, Dec 
and 24. 


CANADIAN GENERAL ELECTRIC CO. A dividend on the соп! 
stock of 24 per cent. for the quarter ending 31st inst. has been declar 

COMPANIES STRUCK OFF THE REGISTER.—The following were str 
off the Register of Joint Stock Companies on Nov. 29: Bridge А 
mulator Syud., Burnand Transformer Co., Crown Electric Hea! 
Synd., Dudley Art Metal Co., Finchley Electric Light Co., Folkest 
District Electric Light & Power Co., Medical Electro-Vibration I 
tute, Paddington Electric Supply Co., Rand Electric Synd., Tha 
Electric & Motor Boats. 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)— The directort 
about to issue at par 15,000 6 per cent. cumulative preference ch 
of £10 each to present shareholders in the company. 
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Two-Cycle Gas-Engine Design. 


б сш will be found a short description of a 
gs engines 5 Double-acting. two-cycle 
retical grounds [s very desirable prime movers on theo- 
chanical a de apparently, presented so many me- 
their „ a bs the prospective user as to limit 
ait pumps а ae oyment for power purposes. Gas and 
“т ы ear to be indispensable adjuncts of the 
cylinder h a ise their application to the working 
the 1 ae а rather difficult matter, Judging by 
Pumps, in fact | us of the engines constructed. The 
oteater im | ler gave the Impression of being of 
portance than the main cylinder itself. Iu the 


Orting епо; 
а compl ngine, as re-modelled by Messrs. Mather & Plate, 
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ried away from a port in the cylinder, which is un- 
covered by the piston in its travel. This design reduces the 
working valves to the inlets only, and concentration upon 
their arrangement and operation has produced a simple 
form which dispenses at a stroke with cams and geared 
lay shafts. The motion is quite silent, and the makers 
state that there is practically no wear. From our inspec- 
tion of the engine we can confirm the statement that the 
valve gear is quiet in running, and we understand that 
users of the engine speak of the plant being mistaken for 
steam plant by visitors entering the engine room. The com- 
bination of the gas and air pumps in tandem with a single 
connecting rod and crank also constitutes another pro- 
minent feature of the engine, and one which should appeal 
to engineers who are in a position to instal gas plant 
under satisfactory conditions. 


Kr 
Electricity Supply for Lighting and Tramways. 
We have drawn attention on a previous occasion to the 
need of co-operation between municipal Electricity and 
Tramways Committees. Co-operation is always desirable, 
and we think it is more particularly essential where there 
are separate power stations, if public money is to be used 
to the best advantage. Where joint control has been de- 
sired it has usually been brought about by the appointment 
of an “Electricity and Tramways Committee.” At Leeds, 
liowever, 2 very unusual procedure has been adopted, for 
after appointing the same members on both the Electricity 
and the Tramways Committees as a preparatory step to 
their amalgamation, we learn from a letter in the daily 
Press that notices for an Electricity Committee meeting 
have been sent out under the heading “ Tramways Sub 


(Electricity) Committee.“ This would appear to be rather 


a slight on the electricity undertaking which is cer- 
tainly able to show a very good record, although, of 
course, it is not in such popular favour as the tramways 
undertaking, since it has never handed over large sums of 
money for the relief of the rates. In that respect, too 
o have been done by the Tramways Сош- 


much appears t 
r to see the elec- 


tee, aud for that reason we would prefe 
rtaking carried on independently of the tram- 
( rse would be to place Ше 
as distinct from tramway 
electrical engineer. 
utly occurred at 


mit 
tricity unde 
ways, although the natural cou 
whole of the electricity supply, 
management, under tlie control of the 
In this way such disputes as have freque | | 
Leeds would be avoided. For instance, three m at 
the Tramways Committee embarked on a scheme, HY 1 
considerable expenditure, in order to supply current 101 
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an extension of their tramway system to Bramley, 
notwithstanding the fact that the Electricity Committee 
were prepared, and had offered, to supply the necessary 
current from their mains. Again, some few months 
ago we referred to a disagreement of a similar kind 
which had arisen between the two Committees, except 
that in this case the Tramways Committee were offering a 
supply to the Electricity Committee. Such friction between 
two municipal departments is not compatible with econo- 
mical and efficient supply, and we, therefore, would prefer 
to see electricity supply for all purposes under one manage- 
ment, although we should strongly oppose any attempt, as 
is apparently the case at Leeds, at making it subservient 
to the tramways, which in future years when the contri- 
butions to the rates are of necessity withdrawn, may lose 
somewhat in popularity 


Railway Signalling. 

THE need of improved methods of signalling on railways 
is most widely felt at this time of year, when fogs are of 
frequent occurrence and utterly disorganise suburban 
traffic. The trouble is largely due to the short-time inter- 
valallowed between consecutive trains on the same pair 
of rails, in order to cope with the heavy passenger traffic 
every morning and evening. To some extent the electri- 
fication of railways would remedy the evil, owing to the 
rapid acceleration possible, which would enable normal 
speed to be more quickly attained after each stop at a 
“danger” signal; and it would also have the very great 
additional advantage of enabling a signalman to cut off 
power from a train whenever desired, thus partly removing 
the danger due to drivers ignoring signals. Itis, however, 
by a radical alteration of the present methods of visual 
signalling and audible tog signalling that real improve- 
ment must be looked for, and there is little doubt that elec- 
tricity will have to play an important part in any such im- 
provement, owing to the ease with which electrical contacts 
can be made at such high locomotive speeds as would 
rapidly destroy any mechanical movements. The Paperon 
Automatic Cah-Signalling on Locomotives,” read by Mr. 
J. Pice last week before the Institution of Electrical Engi- 
neers, aroused considerable interest, among railway engi- 
neers, a large number of whom were present on the occa- 
sion. All were agreed that an alteration in the present sys- 
tem is necessary, but there were different opinions concern- 
ing what was required. From the point of view of cost, 
one engineer considered that the signals should not 
be given in the cab of the locomotive, but we think 
that this opinion is not very generally held. There 
is no doubt that a system involving a large capital 
expenditure will not be favourably cousidered at the 
present time by the railway companies, who are already 
faced with the problem of electrification in order to deal 
satisfactorily with suburban trafhe, and iv was largely on 
the question of expense that the system described by Mr, 
Pigg was criticised. As regards reliability under adverse 
working conditions, the system would certainly seem to 
operate more satisfactorily than many railway engineers 
seemed to expect, for we are informed that, although not 
in such a perfect condition as at present, it worked without 
failure throughout last winter, which was unusually severe, 


In due time we may hope that a system satisfying all! 
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requirements§will be. evolved, but for satisfactory operation 
it vis desirable that one,system "and one only, should he 
adopted, owing to the need for through-running over the 
various companies' lines. 

— 


Popular Nonsense. 


WE do not suppose that Mr. HENNIKER HEATON is often 
taken seriously, and therefore the Tribune, in. giving 
publicity to some of his after-dinner remarks at Sydney, 
probably assumed that readers would take them at their 
true value. After referring to “the God-given gift of 
electricity now in the hands of a few monopolies, Mr. 
HENNIKER HEATON is reported to have said that, incredible 
as it appears, there are 13 cables from England to America, 
and 11 of these are kept idle by the cable ring or cable 
kings" After such a statement he was naturally im favour 
of the Governments buying out the “cable kings” at the 
market price, and giving the cables over for the use of the 
people for ever. We may mention that there are 16 cables 
to North America from Europe and three cables to South 
America, thus making at least 19: and the idea of cable com- 
panies laying down cables and subsequently keeping them 
idle, will appeal to anyone with business instincts as being, 
to say the least of it, ridiculous. After ail, however, it occurs 
to us that Mr. HENNIKER Heaton may have been referring 
to “wireless cables,” which at present seem to be rather 
idle. The daily Press always appears to revel in scientific 
nonsense, and only the other day we read a description in 
the daily Press in which the veins of steam turbines were 
referred to with engineering detail. 

...... OO ——— 

Lord Kelvin. We regret to state that, though Lord Kelvin 
had passed a fair night, there was а sharp recurrence of fever 
yesterday. At the moment of going to press we have received 
a message saying that his condition is very critical. 

Post Office Engineering Department.— The annual dinner 
in connection with this department will be held at the Grand 
Hotel, Trafalgar Square, London, on Tuesday, February 18th. 

Nobel Prizes. — The Nobel prizes were distributed last 
Tuesday at che Academy of Sciences, Stockholm, the prize 
in physical science to Prof. Michelson, of Chicago University, 
and in chemistry to Prof. Buchner, of Berlin. 

Electrical Engineers Volunteers (Tyne Division).—Quarter- 
master and Hon. Capt. D. Rioch has retired, under the con- 


ditions of par. 9. Volunteer Regulations, with permission to 
retain his rank and wear the prescribed uniform. 

The Electrobus.—In our description of the Electrobus last 
week, we omitted to mention that the chassis were supplied by 
the Van, Motor Carriage & Omnibus Co., whilst the bodies of 
the omnibuses have been made by Messrs. Liversedge & Son 
(Ltd.), Messrs. Brown & Hughes and Messrs. T. H. Lewis. 

Northampton Institute. In our last issue we mentioned 
the exhihit of metallic filament lamps at the conversazione of 
this Institute. Mr. L. Gaster has drawn our attention to the 
fact that several English-made metallic filament lamps were 
also exhibited. Among these were a 55 watt 100 volt lamp 
of “ Robertson " manufacture, which was exhibited for the firat 
time, as were also two Z wolfram lamps taking only 40 watts 
each. Mr. Gaster, in giving his Paper on the Illuminating 
Engineer before the Association of Engineers. in-Charge, men 
tioned that the Z. Wolfram" Company are also making 2 
70 watt lamp giving 65 c.p. for use on 220 volts. 

Cable Interruptions. 


Garachico (Teneriffe — Santa Cruz de la Palma... July 12, 5 
Brest— Dakar t % July 22, 19 7 
Lagos Kotonou—— . . . . en Dec. 4, 190 7 
Ceuta —Tangiers . „ Dec. 7, 190 
Falmouth Bilbo eee е Dec. 9,1 
Sierra Leone - Acer... „ Dec. 11. 190 
Lagos Brass Bonny . . .. Dec. 11, 1 


— YT 
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tramway Brakes.—The following members of the Muni 
cipal Tramways Association Brakes Sub-committee visited 
Burton-on-Trent on Friday last, the object of the visit being 
specially to inspect a new brake designed by the borough elec- 
trical engineer and tramways manager, Mr. P. J. Pringle. 

The members carefully examined the details of the brake, saw a 
number of tests, and were much interested in the working. The 
committee was represented by the following members : Messrs. J. 
Aldworth (general manager, Nottingham), A. R. Fearnley (general 
manager, Sheffield), J. M. McElroy (general manager, Manchester), 
H. Mozley (general manager, Burnley), and C. J. Spencer ( general 
manager, Bradford). The main features of the brake are that it is 
entirely mechanical, and is easily applied without effort, the conductor 
having equally the same control as the motorman. = > ° 


Daimler Engineering Scholarships.— We understand that 
the Daimler Motor Co., of Coventry, is offering five scholar- 
ships, tenable for two years, which will be awarded in July, 
1908, All these scholarships include instruction, both prac- 
tical and theoretical, for two years at the Daimler Company’s 
works. One will carry with it £100 for two years, and the other 
four £20 each for two years. Candidates must have passed a 
matriculation examination or its equivalent, and, further, have 
passed the examinations of the Science and Art Department 
or the City and Guilds of London Institute in prescribed 
subjects. This latter will be considered as an eliminating 
examination, and the candidate showing the best results will 
be further required to write an essay on an engineering sub- 
ject and pass a viva voce examination. Further particulars may 
be obtained on application to the Daimler Motor Co. 


Wireless Telephony.—In a lecture recently delivered 
before the New York Electrical Society, Dr. Lee de Forest 
stated that the fundamental difference between wireless 
lekgraphy and telephony was, that in the former waves 
of steadily decreasing amplitude, obtained from a spark dis- 
charge for periods corresponding to the signals of the Morse 
code, were employed, while in telephony the waves were of 
un frequency, and the amplitude was varied according to 

e frequency of the voice tones. He paid a tribute to the 
iis of Duddell and Poulsen as regards the production of 
E amped oscillations. No satisfactory explanation had as yet 
i n offered for this phenomenon, though it was probably not 
oe н with the “pinch phenomenon,” discovered by 
m Es. author gave detailed descriptions of the appa- 
жш а in wireless telegraphic and telephonic work, and 
clan, that the excellent results obtained with undamped 

ions would lead to the abandonment of the “spark” 
method of generation. 


аа Telegraph Notes.—In the Daily Telegraph for 
dealin er 0 the Paris correspondent has an interesting note 
vel A with the radio-telegrams which are despatched every 
: а hey шы station located on the Eiffel Tower. М. Mager, 
and К. : 1 specialist, has been making experiments, 
ины. of E all the messages sent to the eastern frontier 
sditer: of France and to the stations along the Atlantic, 
ceivin a and Algerian coasts “can be seized by any re- 
» the” Pparatus which is possessed of an antenna from Paris 
not th ‘ussian frontier, and even by other receivers which are 
be Provided. ' M. Mager proceeds :— 
and the wind, e MIO E closed, in spite of the noise of the streets 
below the militar Н ough I was 4km. from the Tower and 250 metres 
in my écouto; y station, the radio-telegrams reached me, resoundin 
in hand о perfect clearness. Teaning over my table, penci 
" Here fine hers outoir at my ear, I hear, on Nov. 22, at 9 p.m. : 
launched into в E And for ап hour 1 can seize the telegrams 
successful,” ST X experiments 1 Ү experiments not 
termination of th a postscript added after the announcement of the 
the milita e transmission thus: G has arrived." 
wirelesa m itary authorities seem to have had the idea that 
Messages are not so readily tapped, M. Mager's records 


are causing something of a flutter. 


: Mendon Evening News reports that the staff at the mili- 
in connection with z Farnborough is engaged in experiments 
wireless tele Ик a system of aerial signalling by means of 

е car of the ТЫ, ш connection with military ballooning. 
net, which acts oon is fitted with a large spider-shaped wire 
With all the на а receiver, and inside the car is an operator 

is mean ruments for sending and receiving messages. 
в conversations have been carried on from the 
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factory with the occupants of the car at a height of several 
hundred feet, and the value of a military balloon being thus 
able to keep in communication with its base in time of war is 
regarded: by experts as of the greatestimportance. It is prob- 
able that the new airship which is to replace the unfortunate 
Nulli Secundus, will be fitted up in similar manner. 


At a meeting of the committee of the African Trades Section 
of. the Incorporated .Chamber of Commerce, Liverpool, on 
Monday, it was stated that the Governor of Southern Nigeria 
had written concerning the proposal to establish wireless tele- 
graphy in the district between Lagos and Forcados. The 
reply of the Governor was that the matter had been considered 
and that “owing to the uncertainty of that method of trans- 
mission in the atmosphere of Southern Nigeria, which was 
frequently very much disturbed by electric currents, the pro- 
posal had been negatived.” 

Messrs. Vickers, Sons & Maxim are about to experiment 
with wireless telegraphy between their Barrow yard and their 
gun-testing works at Eskmeals, on the Cumberland coast. It 
is thought probable that, by the aid of the station at Barrow, 
communication between the new Russian mammoth cruiser 
“ Rurik,” which is nearing completion and is fitted with wire- 
less apparatus, will be established. The mast at Barrow will 
be over 100ft. high. The system adopted is the Lodge-Muirhead, 
and the work is being carried out by Messrs. Muirhead & Co. 


The Paris Matin gives particulars of an interesting series of 
experiments with wireless telegraphy at Ajaccio (Corsica). 
The French cruiser République” has been equipped with 
wireless telegraph apparatus, constructed from the designs and 
under the directions of French officers. Communication was 
kept up between the République ? and another vessel, the 
« Jules Ferry," fora distance of 750 km. The République 
is re ported to have also kept up communication with the Eiffel 
Tower in Paris, a distance of 800 km. 


— нин НнаНРаОНИНИИНО 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY. December 13th (to-day). 
PHYSICAL SOCIETY. 


7—10 p.m. Exhibition of Electrical, Optical and other Physical 
Apparatus at the Physics Laboratory, Royal College of Science, 
Imperial Institute-road, South Kensington. 


Tur EvecTRO-HakMONIC SocieETY. 
8 p.m. Smoking Concert in the King’s Hall, Holborn Restaurant, 
W.C. 
MONDAY, December 16th. 
SocrETY OF ARTS. 
Meeting n John-street, Adelphi. Fourth Cantor Lecture 


Spm. 
: eory of the Microscope," by Mr. Conrad Beck. 


оп ** The 
TUESDAY, December 17th. 
IxsriTUTION OF CIVIL ENGINEERS. 
8 p.m. Meeting at Great George-street. Papers оп “ Keyham 
Dockyard Extension,” by Sir Whately Eliot, and оп “ Key- 
ham Dockyard Extension: Temporary Works, and Plant and 
Appliances used in Construction,” by Mr. G. H. Scott. 
Farapay SociETY. | 
s p.m. Meeting at 92, Victoria-street. те оп “А Physico- 
chemical Study of the Complex Copper-Glycocoll Sulphates,” 
by Mr. J. T. Barker, to be read by Dr. F. G. Donnan, and 
Lecture on ** The Centenary of the Discovery of the Alkali 
Metals by Davy : the Industrial Developments of the Dis- 
covery,” by Dr. F. M. Perkin. 


WEDNESDAY, December 18th. " 
STUDENTS’ SECTION OF THE Іххтітстгох oF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at 92, Victoria-street. Paper on * Watt- 


meters and. their Connections," by Mr. J. C. Connan. 


THURSDAY, December 19th. 
LEEDS SECTION ОЕ THE INSTITUTION OF EL 
7:15 p.m. Meeting at the University, Leeds. E 
Commercial Aspects of Electric Power Supply,” 
W. B. Woodhouse. 
INSTITUTION OF ELECTRICAL " | 
Meeting at Great George-street. Paper on Electrical 


Spm. 0 ; 
: Power in Goods Wareh uses, by Mr. H. Henderson. 


Ec TRICAL ENGINEERS. 
Paper on The 
by Mr. 


ENGINEERS. 


FRIDAY, December 20th. 
STUDENTS’ SECTION О | 

s p.m. Meeting at Great George- 
nical and Thermal Efficiency о 


L. G. E. Morse. 


OF THE INSTITUTION OF Civil) ENGINEERS. 
street. Paper on The Mecha- 
f а Petrol Engine,” by Mr. 


graphical method of finding the distribution of current and P.D. is 0*0017 
first described, with applieations to special cases, and experimental 
demonstration by vacuum tubes. Part IL is devoted to a simple 
exposition of Dr. A. E. Kennelly's methods of caleulation, while Part 
III. ‘deals with the general theory of attenuation in cables, and the 
effect of loading coils. 0-0014 


0*0016 
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hase as the di is i » = j j 
HE THEORY OF ALTERNATE CURRENT TRANS- p e distance is increased Finally, Fig. 16 is for the 
same case, but with non-inductive receiver, and the curves are 
MISSION IN CABLES. therefore, of the same kind as those in Fig. 3. 
BY CHARLES V. DRYSDALE, D.SC. 00020 8 
1 CCC 
(Continued from page 279.) ooo | | Š F 
Summary.—The author points out the importance of the study of 0*0018 FE 8 
transmission of alternate currents instead of single impulses. A simple 28 | e. @ ЖЖ ЕЖЕ P 
3 = 
А [s 


0˙•0015 


In Fig. 7 we have curves showing the variation of P. D., "3 


current, power and phase angles along the line. The power 0-0012 
in watts at any point is, of course, obtained by multiplying 
the P.D. and current and cosine of the angle between their 


120 | 60 


0 0011 


vectors together. 2 00010 | 100 | 50 
Figs. 8, 9, 10 and 15 are curves determined in this manner $ | 
xx : д 00009 | 90 | 45 
fora case taken by Dr. Kennelly in his Paper on speed over | 
cables. It consists of two No. 12 B. S. W. G. hard-drawn over- 0-0008 | 80 | 40 
head copper wires, each 104 mils diameter. In Fig. 8 the van Dona 
receiver is а telephone of 75 ohms resistance and 0:08 henry i ga 
inductance. The frequency, as before, is 1,194 ~, from which 00008 | 60 | зо 
— 7,500. 00005 | 50 | os 
In Fig. 9 the telephone receiver is replaced by a non- | ři 
inductive resistance having a value equal to the impedance of 00006 | 40 | 20 
the telephone. Fig. 10 shows what occurs when the receiving 00008 | 30 | 15 


end is short-circuited, and Fig. 15 the corresponding result | 
when it is open-circuited. 

In order to show what an immense effect is produced by the 0·0001 
inductance of the line and how useless are any theories which 
only take account of capacity and resistance, Figs. 11 and 12 


0*0202 


5 10 15 20 25 3» 8 
have been plotted corresponding to Figs. 8 and 9, except that Miles. 
the inductance and leakance have been neglected. The prin- Fic. 7.— VARIATION or P.D., CURRENT AND POWER ALONG A 
cipal part of the difference is due to the inductance. Fig. 13 TELEPHONE LINE. 
150 


Volts or Milli-Amps. 


145 
135 
150 
кто. 8.—PoraR Curves or Р.Ю. anv CURRENT. 200 LB. COPPER AERIAL. 
Receiving instrument R=75w. L=0°0% henry, Frequency 1,194 9o рег вес. Full Une Current. Dotted line = Voltage. 
is for the s i ideri i : 
ame line considering the resistance and leakance A comparison of such curves with different constants of the 


only 1 1 : .: : 
ш. р p л „ receiver. In this case, as would be | circuit and different receiving instruments is of the greatest 
, .D. and current vectors come more nearly into | value. The effects are even more strikingly exhibited by 


Digitized by Google 


\\ 


r- 


—ͤ — ́ ꝓ 


. n . — —ů cS 


models in which the vectors radiate from an axis representing | stren І 
| : € gth of the current, &c., which occurs at vari i 
the line and are fixed at corresponding distances along it. from the receiver. Similar models have * 
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Fig. 14 shows a model of this kind made by Mr. A. F. | by Messrs. Cohen and Shepherd at the Institution of Electrical 


46 44 42 40 2, 


Volts or Milli-Amps. 
0246810 20 30 40 50 
"ыле | 


-- — T—T ~ 
| | | 
i | 


120 
Fic. 9.— Pol AR Curves ок P.D. AND CURRENT. 200 LB. COPPER AERIAL. 
Receiving instrument R=600w. L- O. Frequency 1,194 ^o per sec. Fulllinez Current. Dotted line= Voltage. 


165 


Volts or Milli-Amps. 
30 40 50 v 


0 2 4 6 8 10 20 


130 


15 770 1 25 


Fic. 10.—Pora& Curves or P.D. AND CURRENT. 
Receiving end thert-circuited. Frequency 1,194 W per sec. Full Jinc= 


It is obvious from such a model or from Fig. 8 
se witha transmitter should have a 


different lengths of line, and that in 


200 LB. COPPER AERIAL. 
Cmrrent. Dotted line= Voltage. 


Bur евз 
bue oe my students last year. The model is for | Engineers. | ү 
miles, but ^i in Fig. 8, except that it is only carried as far as | that the induction coil for u 
but it shows most strikingly the great variation in the | very different secondary for 
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Volts or Milli-Amps. 
0246810 20 39 40 90 


Au 
MEME 


10, 105.00 26,52. gs 
Ser een 


` 
` 


120 


MU 


Fic. 11.—Same as Fro. 8, вот 
WITH NO IxpvcrANCE OR LEAK- 
ANCE IN LINE. 


Full line Current. 
Dotted line = Voltage. 


Volts or Milli-Amps. 
0246810 20 30 40 50 


Fre. 12.—Same as Fic. 9, BUT WITH No IxpucrANCE OR LEAKANCE IN LINE. 


| Volts or Milli-Amps 195—» l 
0246 8 10 20 30 | 


Fic. 14.— Море, SnowiIxd VARIATION ОЕ 
P. D. axp Current IN TELEPHONE LINE. 


Fic. 13.—Same as Fic, 8, вот WITH No Capacity ОВ INDUCTANCE IN LINE, 
Fie, 14a.--ANOTHER Vigw or MobEL. Fullline- Current. Dotted lines Voltage. 
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Volts or Milli-Amps. 
22468 20 30 40 50 


Т | | ` 


145 


115 120 125 


Ро. 15, Portar Curves or P.D. AND CURRENT. 20018, COPPER AERIAL. 


Receiving end open-circnited, Frequency 1,194 K per sec. Full line=Current. 
Dotted line = Voltage. 


ийишинишишю' Аш 
SRR, 


Milli-Volts 
Millt-Amps 

ETT IE 

BE S EE ME 

[ | | | 


| AIL LIII. 


Current 
Mens iian EI TILLL EAA A EAE oe eg 
TIT Voltage 
0 20 % 40 30 


Fi, 16, Volts or Mill-Amps 


Sauk 
48 Fig, 
б. 9, вот WITH No CAPACITY OR INDUCTANCE IN LINE. 


this case the number of secondary turns should be 
increased at first on getting further from the receiver, 


170 and afterwards diminished before again increasing, in 


proportion to the ordinates of the P.D. curve. 
(To be continued.) 
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SOME RECENT IMPROVEMENTS IN THE 
WRIGHT MERCURY ELECTROLYTIC METER. 


BY H. STAFFORD HATFIELD. 
160 | 
(Concluded from page 282.) 


Summary. — 1. General Arrangement and Construction: 
General principle; compensation for temperature; circula- 
tion to prevent back E.M.F. 2. The Original Wright Meter : 
155 Success on introduction ; instability of electrolyte ; theory 
of mercurous nitrate solutions and production of basic salts ; 
early and misleading experiments to test stability of nitrate 
solutions. 3. Nature of Changes in Mercurous ‘Nitrate Elec- 
trolyte: Action of nitrous acid as accelerator; curious un- 
explained phenomena in connection with mercurous nitrate. 
These sections appeared in our last issue. 

4. Investigution for New Electrolyte: Possibilities of change con- 


' sidered generally ; effect of 5 on са seek of changes; 
y e 


. illustration from history of ear 


meters ; the double halides and ana- 
logues ; solubility of mercurous halides in alkaline halides ; action of 
current in electrolysis of these double salts ; effect of overload ; action 
of light on iodide solutions; action of iodide solutions on lass; heat 
test of iodide and sulphocyanide ; choice of a cathode ; platinum amal- 
gamated by mercuric but not by mercurous solutions. 

5. Improvements in Construction: New construction for standard 
resistances ; laboratory type of meter. 

6. Method of Manufacture. 


IV.—INVESTIGATION FOR NEW ELECTROLYTES. 


Every possibility of change taking place in a sealed meter 
cell of the kind above described would seem to come under 


one of the following heads :— 


1. Chemical change in the electrolyte, by the slow reaction 
of one constituent with another, or the spontaneous decompo- 
sition of a constituent. For example, the oxidation of mer- 
curous nitrate by free nitric acid—that is to say, in the 
electrolyte as at first put together a true chemical equilibrium 
may not exist. 

9. Reaction between electrolyte and metallie mercury. For 
example, solution of the latter by free acid. 

3. Action of electrolyte on electrode materials or glass. 


4. Action on cathode produced by passage of current. For 
example, amalgamation. 

5. Change in electrolyte produced by passage of current 
For example, such actions as production of cuprous salts in 


copper refining. | | 
6. Decomposition of the electrolyte by the action of light. 


In considering the stability of a cell ‘composed of given 
materials we are able to reason from known data to a large 
extent. We may imagine the elements present combined in 
any other possible or known manner, and so picture reactions 
which could result in such transformations ; we may be guided 
by the potentials of existing substances, such as electrode 
material or mercury, against the electrolyte, compared with 
other substances, such as hydrogen, which might be evolved. 
But experimental evidence is only to be obtained by adopting 
methods for increasing the speed of change and for showing 
very accurately its effect. It is easy to show that (1) increase 
of temperature, (2) increase of current density should increase 
the speed of any changes falling under the heads 1 to 5 given 
above; while it is extremely probable that any л 
change will alter the electrical resistance of the cell. An 
since the measurement of the latter 1s capable of extreme ac- 
curacy, it forms an шр ш yi ма change, 

d, of course, by chemical analysis, ecc. 
c in his “ {оге дене Chemie,” says: “АП pedo 
ments have shown that the rate at which a chemical system 
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approaches its condition of equilibrium is enormously increased 
by increase of temperature.” He goes on to state that the 
increase in speed amounts to about 10 to 12 per cent. per 
degree. So that reactions in aqueous solution will proceed 
over 300 times as rapidly at 100°C. as at 15°C. The effect of 
temperature on any action between a metal and a liquid cannot 
be calculated so easily. According to Nernst's* theory, in 
such actions there is equilibrium at the surface of contact, and 
the speed of solution depends upon the rate at which fresh re- 
acting material reaches this auríace by diffusion or circulation. 
The rate of both is increased considerably by increase of tem- 
perature, and the circulation set up by the current in а 
Wright cell has a similar and very powerful effect, and, by 
reason of the decrease in viscosity of the liquid, must be more 
rapid at a higher temperature. The net change caused by such 
an action in a given time in the electrolyte is clearly propor- 
tional, other things being equal, to the ratio between mercury 
surface and bulk of electrolyte. 

As regards action of electrolyte on glass, similar considera- 
tions will apply, but, in addition, the solubility of any con- 
atituent of the glass in the electrolyte will be increased by heat 
as a rule. The action of water, for instance, on the softest 
kinds of ordinary glass is minute at ordinary temperatures. 
Where it is sufficient to be of importance, аз, for instance, in 
the case of the action of re-agents on glass vessels used in 
water analysis, the soluble constituents are dissolved out by & 
few hours’ treatment with steam or boiling water, and nothing 
further is found to dissolve subsequently at ordinary tempera- 
tures; but it is well known that the gauge glasses of boilers, 
even when made of specially resistent glass, may be dissolved 
clean through. 

Any changes in the cell produced by the passage of а cur- 
rent will be proportionately increased by increase of current. 

The conclusion which I drew from the above considerations 
was this: That. instability or impermanence in any form would 
show iteelf very much more rapidly in a cell with the mini- 
mum ible amount of electrolyte at a high temperature 
overloaded with current than in a cell of similar constitution 
at ordinary temperature with excess of electrolyte at its work- 
ing load of current. Experiment has entirely confirmed this 
conclusion. The exact effect in the cell of five years of life in 
ordinary use of an original mercurous nitrate meter can in this 
way be reproduced in two or three days. In this and other 
ways many salts were investigated. Mercurous salts were 
found invariably unstable in acid solution, and no mercurous 
galts were discoverable which could be got in neutral solution. 

In the practical use of the original mercurous nitrate meters, 
these facts were beautifully but unfortunately demonstrated. 
The original meters contained a large bulk, about 200 cubi 
em., of electrolyte. The life of many of these has reached fiv. 
years, for the solutions show great capacity for supersatura- 
tion, and the cell may continue to work perfectly after the 
acid has become reduced much below the point at which basic 
salt should separate. A new type Was, however, introduced, 
in which a large mercury surface was exposed to the electro- 
lyte and in which, at the same time, the glass vessel was much 
reduced in size (to lessen its fragility), the bulk of electrolyte 
being now about 50 cubic cm. only, and 15-20 only in the case 
of single-tube meters. The instability now showed itself 
in the course of some six months to a year, and still more 
rapidly in meters set up in warm situations, such as boiler 
houses. I may say that the meters in which the new electro- 
lyte is employed contain even less bulk of liquid, so the two 
years' successful practical working of these, apart from all 
laboratory results, is a strong argument for its stability. 
There is little history available of the attempts of previous 
inventors except in the records of the Patent Office, which are 
interesting as imaginative literature, but are, consequently, out 
of place in a record of fact. 

However, McKenna employed the double cyanide of Hg and 
К for his meter, according to his specification. I examined this 
salt, and found that in the best form of Wright cell the con- 
contration back E M.F. was extraordinarily high. . This led 
me off the track for some time. Finally, however, being at a 
k! and found: иш аш 


* Worked out experimentally by Brunner, Z. Phys. Ch., 47, 84. 


| that the back E.M.F. was negligible. 
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In this way I was led to 
investigate the analogous double salts. Prof. Abegg and his 
students have done a great deal of work on the chemistry of 
these salts, and, with his assistance, success was soon arrived 
at. These salts form a distinct group, with a large number of 
members ; they are all made by simply dissolving the two con- 
stituents in water. The constituents are selected one from 
each of two groups :— 

1. The chlorides, bromides, iodides, sulphocyanides and 
sulphides of mercury. 

2. The corresponding salts of a large number of metals, such 
as the alkali metals (potassium, sodium, &c.), more electro- 
positive than mercury. 

“These double salts can be obtained in the erystalline form ; 
accordingto Dammer's Handbuch," eight solid double chlorides 
of mercury and potassium are known, four double iodides, and 
so forth. In solution in water these salts are primarily ionised 
into kations of the electropositive metal (such as K') and 
complex anions of mercury of the halogen (such as (HgL)" 
(Hg,L:)" and the like). A very small fraction indeed of the 
mercury present occurs in the form of its ions—Hg,’ (mer- 
curous) and Hg“ (mercuric). There are also present halogen 
ions (1 and the like) in amount depending upon the amount 
of non-mercurial salt. 

If we place, say, mercurous iodide in contact with water, a 
certain very small amount will dissolve ; and, as already stated, 
Toth of this will split up, yielding mercury and the mercuric 
salt, in order that the necessary balance of mercuric ions shall: 
be present.. If, however, potassium iodide be present, the: 
mercuric ions, 80 fast as they are formed, will form complexes 
with the iodine ions, and more mercurous iodide will continue to 
dissolve and split up with deposition of mercury until the very 
considerable strength of mercuric complex salt exists in solu- 
tion to provide the very minute amount of mercuric ions 
necessary to be in equilibrium with the mercurous ions form 
by the natural and independent solution of the mercurous 
iodide, which forms no complexes with the potassium iodide. 
We might now filter off this saturated solution from the mer- 
curous ealt and mercury, and add to it mercuric iodide, which 
will dissolve in considerable amount. But by placing this 
solution in contact with mercury the mercuric ions will be 
reduced to mercurous, and the “solubility product (product 
of the concentrations) of mercurous and iodine ions will be in 
excess of that equivalent to saturation with mercurous iodide; 
the latter will, therefore, separate. There are 1:9 x 10 grammes 
per litre of mercury in the form of Hg,” ions in a satura 
mercurous iodide solution. 

If now we make a solution of Неї, in KI below the satura- 
tion point for equilibrium with Hgl, we have a solution con- 
taining : (1) undissociated K,Hgl, ; (2) undissociated KI ; (3) 
К’, Нет," and I’ ions, in amount proportional to the undisso- 
ciated salts from which they are produced; (4) Hg" ions in 
amount proportional to the strength of HgL" ions from 
which they are produced; total amount less than 1/240 of 
1:2 x 10-7 grammes per litre. If now we shake the solution with 
metallic mercury, we reduce these mercuric ions to mercurous, 
more and more Hgl,” splitting up into the Hg” and 1 ions until 
240 times as much mercury is present as Hg,” ions 85 was 
before present as Hg", the quantity of which is the same as 
before. 

Let us now consider what the effect is of sending а current 
through such a solution in a Wright cell. The mercury 1008 
are present in very small amount, and take practically no part 
in the conduction through the liquid, where the current 1s 
carried by the K' ions moving towards the cathode, and the 
Неї," and iodine ions towards the anode. At the cathode, 
unless the potential becomes excessively high, only Hg 10n$ 
can discharge. There are two kinds of these present in the 
solution, the Hg," (mercurous) being 120 times as numerous а8 
the Hg". The dissociation of the mercuric complexes supplies, 
however, only mercuric ions; as soon as the minute amount 
of mercurous ions already present are discharged only mercure 
will discharge thereafter, being formed (as rapidly as they are 
removed) by the dissociation of the complex, and not coming 
in contact with mercury, by which they would be reduced, 
before reaching the cathode. At the anode the iodine and 
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Hgl, ions are discharged, and combine with the mercury to 
form Hgl; this dissolves in the excess of KI as Hel. with 
deposition of mercury. 

There is, therefore, bivalent deposition of mercury at the 
cathode, and bivalent solution at the anode. There is an 
accumulation of potassium and iodine ions at the cathode, and 
of Hgl, at the anode ; the consequent change in density pro- 
duces the natural circulation which the cell is designed to 
bring about, and these effects are, therefore, not cumuiative. 
The limit of the one is a separation of solid Hgl at the anode. 
and a separation of solid KI at the cathode, which effects will 
occur if the circulation cannot keep pace with the current, 
Excess of KT is required to absorb the Hgl,, hence there is a 
best strength of KI for a given strength of Hgl, in solution. 
The effect of overload on the cell is, therefore, to cause deposi- 
tion of Не] on the anode ; crystallisation of KI does not occur 
in practice, but the analogous effect with the bromide occurs. 
I have partially represented these actions in the diagram Fig. 4. 

If the cell be overloaded, Hg! separates (in the grey form, 
on the anode) as one would expect. With continued overload, 
however, free iodine is produced, and this oc:urs at a much 
lower current density at 100 deg. than at ordinary tempera- 
tures. In hot liquids iodine may appear free without any 
separation of HgI. І can offer no explanation of this fact. 

It was not difficult to select the iodide as the most satis- 
factory double salt. The back E.M.F. is very low ; the salt is 
very soluble, and if by overload or reversal decomposition 
occurs, recombination rapidly takes place if the cell is left 


Hgl; + 2KI-KHgl, 
Hg+ НЕЦ: N 
ЕКА, РЕ ", \ 


Mercury Anode 


- 
- 
P 


Movement due to Current 
Movement due to Circulation --- 


Fie. Я 


an this seems to me a good argument for stability. The 
with 1 alone shows greater solubility, and cells filled 
filled wi hic З greater current-carrying capacity than those 
о. th lodide solution. But the cathode, as we shall see, 
ошиц size of cell by becoming amalgamated above 
her maximum current density. 
dich mur discussion of the possibilities of change under 
undul ns eads given above would lengthen this article 
| 7. Three points only need be alluded to :— 
to " 1 „ these Solutions.— Light has been said 
production Es double lodides in presence of mercury, with 
: Е КОН and solution of the mercury as iodide. 
out a caref ca of the hydrogen is not clear. I carried 
current уа series of experiments, in which light, air and 
and mere upon cells filled with the double iodide solution 
ment was к The light was strong sunlight. The experi- 
could be sheen that the loss in mercury due to solution 
stream of c] erved in tubes exposed to light, current and a 
these, three 195 air bubbled through them, and the effect of 
[агей to the l gether, two together and singly, could be com- 
exclude air f Ова in sealed control tubes. Care was taken to 
sealed tubes rom the latter. No loss of mercury occurred iu 
the effect Fick exposed to the current of air, but exposed to 
oct ot light and current. The effect of light and current 


Was jn g 
pes case to increase that of air alone. 
English fin of Klectrolyte on Glass.—It has been found that 


t glass, of which ла v con 
ttructe , ich the tubes were originally con 
d, had the slight film of reduced lead, sometimes 


detailed were carefully 
left | K. C. B., E.R.S., who con 


by the blower, dissolved off and deposited as a double iodide 
of lead and mercury in the form of minute crystals. This in 
no way interferes with the action of the cell as an instrument, 
nor does it. increase in amount. By the use of Jena normal 
glass, this effect has been abolished. Before adopting the 
latter glass very long heating tests were carried out, but no 
action on the glass, however small, could be observed. 

3. Changes in valency of the dissolved salt by action of the 
current, analagous to the production of cuprous salts in copper 
refining, could not produce any harmful effect, if they occurred, 
as no doubt they must to a small extent. The only observed 
effect would be a deviation from the theoretical electrochemical 
equivalent by production of a“ residual current.” In these 
solutions equilibrium is almost instantly produced on contact 
with mercury. "There is no imaginable insoluble salt which 
would be thus produced. It is easy to show that no change in 
the mercury contents of the solution could possibly be produced 
in this way. 

Careful comparative tests were made of the stability of iodide 
and sulphocyanide, and it was found that no changes occurred 
in the resistance or composition of tubes filled with the iodide 
solution and exposed to 100 deg. for three months ; some de: 
composition occurred in the case of the sulphocyanide, a black 
substance being deposited in very small amounts. 

The next difficulty to be overcome was the choice of a 
cathode. I found that platinum, which serves perfectly as a 


Platinum Wire 
Glass 


Platinum Wire 


cathode in mercurous solutions, becomes immediately amalga- 
mated when used as cathode in a mercuric solution. It is 
essential to the practical employment of the meter that this 
should not occur, as the mercury then falls into the reading 
tube in large drops, which fact involves the supply authority 
in the necessity of explaining the inviolability of Faraday's 
law to their customers. 

This difference, which I do not think has been observed be- 
fore, between mercurous and mercuric solutions is very curtous, 
and deserves further investigation. A further interesting fact 
is that if the double salt solutions be slightly acidulated amal- 
gamation Шеп occurs if platinum and mercury be merely placed 
in contact in them. 

Tantalum was found to serve admirably, but the difficulty of 
obtaining it (it was all wanted for making lamps) and the diffi- 
culty of connecting a platinum wire to it satisfactorily and in- 
sulating the joint so as to prevent deposit of mercury in the 
platinum, proved too great. However, I found that pure 
iridium, if sandblasted to give it hardness, served almost as 
well. No amalgamation occurs in alkaline or neutral solution 
if the current density is not too great. Platinum can be 
welded to it and the joint covered with glass. Some trouble 
at first arose owing to the glass eracking when in contact with 
the iridium, but this has been overcome by the arrangement 
shown in Fig. 5. 


The experiments, considerations and conclusions above 


re-examined by Sir William Ramsay, 
firmed fully the stability of the meter- 


D 
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The Board of Trade have similarly gone into the matter experi- 
mentally, and are also completely satisfied, and will shortly 
grant formal approval. 


V. IMPROVEMENTS IN CONSTRUCTION, 


The chemical instability of the early meters has thus been 
overcome, and a cell obtained which there is every reason to 
expect will be absolutely and indefinitely permanent. The 
permanence of the meter as а whole also depends upon the con- 
stancy of the resistance of the shunt and main circuit. To im- 
prove this I made two changes. | 
1. Clamp joints were abolished and the low resistance shunt 
was made of a strip of manganin, to which copper ends were 
brazed ; the copper flexible leads from the tube and resistance 
being soldered to these. | 
2. The compensating resistance in series with the tube was 
altered in construction. 
Some curious superstition causes standard resistances to 
continue to be wound upon bobbins in spite of continual 
trouble from specific heat of the bobbins, strain of the wire, 
and soon. Only one firm 
(the Cambridge Scientific 
Instrument Co.) have had 
the courage to discard the 
practice in some of their 
instruments. In the figure 
is shown the resistance 
which I designed for the 
meter, and I have found 
resistances of this construc- 
tion of service in all sorts 
of different ways. Two 
pieces of flexible are passed 
through a cork, and the 
resistance wire, partly of 
tinned iron and partly of 
constantan is soldered to 
them. The wire is coiled 
into a hank, dipped in hot 
linseed oil, and inserted in 
a glass tube, the cork being 
pushed in a short distance, 
so as to allow sulphur 
cement to be poured in. 
The resulting resistance 
(Fig. 6) is undamageable, 
protected from air and 
moisture ; the wire is sub- 
jected to no strain if heated 

- and cooled ; the insulation 
between the turns is ob- 
viously better than if the 
wire were on а bobbin, 
since there is no pressure 
between them. 

It is hardly necessary to 
illustrate the ordinary 
house service types of 

Fio. 7. meter, but Fig. 7 shows a 

type recently introduced 

for laboratory or test room work. This has a long single read- 

ing tube with a mirror glass scale, and a shunt box permitting 

various ratios to beemployed. For currents up to 0:2 ampere 

the cell is employed unshunted; with the latter current а 

registration of about ten scale divisions per hour is obtained. 

he apparatus is constructed as far as possible of wood, to fit 
it for laboratory use. 


VIL—MANUFACTURE. 

This article has already reached considerable length, but a 
few details may be given of the method of manufacture. After 
the cell has been made, calibrated and filled, it is fixed in its 
tray, and provided with a scale suitably selected to fit the 
calibration of the reading tube (obtained by dropping in 
measured amounts of. mercury before filling and sealing). It 
is then placed on a test rack in series with a large number of 
others, and an exact number of ampere-hours are sent through 


the whole number in series, the current being measured by 
an automatic voltameter, which breaks the circuit after a fixed 
number of coulombs have flowed. While the current is passing, 
the potential drop in each cell is compared with that on a stan- 
dard resistance in series with them ; the temperature of the 
cells is also estimated from that of similar cells placed at short 
intervals along the racks with provision for the insertion of 
thermometers. From these data the scale divisions registered 
per ampere-hour sent through the cell, and also the resistance 
of the latter at a certain temperature, are obtained. It is then 
calculated what resistance must be placed in series with the 
tube when working оп a given shunt (0:1 ohm for а 10 ampere 
meter) in order that Board of Trade units may be registered, 
and what part of this must consist of iron wire, in order that 
the instrument may be compensated for temperature. The 
cell is then passed on with these data recorded on its test card 
and a suitable resistance is made for it. The apparatus is 
then put овоа. 


The usual 0:1 ohm shunts are made in large numbers, all of 


exactly equal resistance, so that no adjustment of the meter 
should be necessary after it has reached the final test, where a 
two days’ run at 10 amperes is curried out. 


— 


ELECTRIC INSTALLATIONS FOR RAILWAY WORK- 


SHOPS IN THE ARGENTINE REPUBLIC. 


We give below a short description of two electrical installations 


which have recently been completed for the workshops of the Buenos 
Ayres Western Railway Co. and the Buenos Ayres Great Southern 
Railway Co. respectively. 


THE LINIERS WORKSHOPS OF THE BUENOS AYRES 
WESTERN RAILWAY CO. 


This railway, which first commenced operations in 1857 over а 


short length of track, is the oldest railway in the Argentine Republic. 
Its original workshops were situated at Tolosa, but new workshops 
have recently been erected adjacent to the main line of the railway 
and about 65 miles from the terminus in Buenos Ayres. In these 
workshops electrical driving has been adopted to a considerable 
extent, three-phase motors being used. Three-phase current at 440 
volts, for lighting and power, is obtained from a power house ad- 
jacent to the workshops, and this station also supplies compressed 


air to operate pneumatic tools, saws, hammers, hoists, air lifts in 
artesian wells, е. 


The saw 1nill, carpenter's shop, coach building and repair depart- 


ment, upholsterers', tinsmiths’, store room, &c., are grouped together 
in one building, and are served by an electric traverser or transport 
table which runs across the whole of the yard, erossing main lines 
and through tracks. This gives communication between the differ- 
ent departments and the main lines. The traverser is 70 ft. long, 
capable of taking one of the longest coaches or several shorter 


vehicles, and has а carrying capacity of 45 tons. It runs on seven 


lines of rails set slightly lower than the crossing tracks. There are 
four sets of carrying wheels, one set of which are keyed to a long 
shaft receiving motion through gearing from a 10 H.P. Westinghouse 
induction motor. A pole at one end carries the current collectors, 


which take current from three trolley wires. These rest on brackets 
attached to cable poles. A view of the traverser is shown in Fig. 1, In 
the saw mill, which is 223 ft. by 104 ft., the system of inaividual 
motor drive is to a large extent adopted, because of intermitten, 
working of the different machines. Most of the motora are place 
out of the way in concrete pits below the floor, and have their auto- 
etarters conveniently placed for those attending the machines. 
The motor equipment comprises 28 motors, aggregating 307 
horse-power, the largest being 60 H. r., and the smallest 3 н.р. The 
cables between distribution boards and motors, when they run under 
the floor, are in iron piping, and when they go overhead or along 
walls are carried on porcelain clamp insulators. | А 
On one side of the wheel shop are four lathes for turning tyres 0 

coach and car wheels after the wheels are on the axle; one horizon- 
tal boring mill for turning wheel centres, insides of tyres, &c. ; one 
axle-turning lathe and a machine for drilling rims and tyres for set 
screws. These machines are all coupled to one line shaft which is 
driven by а 20 H. v. Westinghouse motor. Other lathes are also in- 
stalled. ` А hydraulic wheel.press is fitted with double pumps, one 
having a large plunger to bring the ram rapidly into position, the 
pumps being geared to an 8 H.». motor on top of a press served by a 
compressed air hoist. The total power connected in this shop 18 
56 H. P., including two cranes. A general view of the wheel shop, 
showing the two walking cranes, is given in Fig. 2. 


a 
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Inthe blacksmiths’ shop electric power is used to drive blast fans gasifying 10 tons of coal in 24 hours, together with the correspond - 
for forges and furnaces, and to operate forging machines, bolt and ing purifying and cleansing apparatus. The gas leaving the top of 
nut machines, punches, shears, saws, &c. Blast for 48 small forges | the producer passes first through the superheater towers, then 
is supplied by two fans, one being driven by a 20 H. p. motor, which through washers, gas tower, gasometer, washing fans, sawdust 
supplies most of the forges, and a smaller one by а 10 fl. p. motor. | scrubbers and condensers, in each of which impurities are removed, 
A group of machines comprising a large punch and shear, aforging | and, by the time it reaches the engine main, it is a clean, colourless 
gas. In this cleansing process a large quantity of water is used, 
which, as it is charged with tar, ammonia, &c., cannot be thrown 
into the drains. It is, therefore, collected from all parts of the 
plant and run into a large underground sump, and is from here 
pooped off over some waste land, where it disappears. None of the 
y-products are recovered. There is a demand for the tar, but the 
price offered will not repay the expenses of concentration and re. 
covery. The boiler house is at the end of the power house adjacent 
to the gas plant, and contains two locomotive type boilers. These 
supply all the steam used. 

The prime movers in the engine room are Westinghouse three. 
cylinder gas engines, direct connected to Westinghouse three-phase 
alternators. These engines work on the 4-cycle principle, having 
an impulse from each cylinder every two revolutions, and are во well 
known that no extended description need be given. There are four 
units, three of which are of 250 B. H. p., coupled to 150 kw. three- 
phase generators, running at 200 revs. per min. The fourth unit is 
а 125 н.р. engine, coupled to a 75 kw. generator, running at 272 revs. 
per min. The alternators are of the direct-coupled type, having 
revolving armatures, and deliver three-phase current at 440 volts 
50 cycles. Excitation is furnished from a motor-generator set, con- 
sisting of a 60 н.р. induction motor, running at 700 revs. per min., 
coupled to a 40 kw. 125 volt. dynamo. This set supplies exciting 
current forthe whole station. To start up, the plant current is taken 
from a small steam-driven lighting set. 

The total number of motors which are used in connection with 
the workshops is 93, aggregating 1,107} н.р. Fig. 4 shows a typical 
load curve at the Liniers power house. 


IHE BANFIELD WORKSHOPS OF THE BUENOS AYRES 
Fic. .- VW or ELECTRIC TRAVERSER, 70 Fr. LONG. GREAT SOUTHERN RAILWAY CO. 


. The workshops of this company are situated adjacent to the main 
machine and a saw are arranged in the centre of the shop, and line, 74 miles from the terminal station in Buenos Ayres, and about 
driven by а 15 н.р, motor. This shop loads the air compressing | 8? miles from the company's dock on the River Plate, known as 
plant heavily as it includes four pneumatic hammers, two of 6 cwt., ` “ Dock Sud.” They are distributed over a considerable area, and 
one of 4 ewt., and one of 1 ton. for this reason the engineers in charge of the construction recom- 

The general machine shop has its machine tools belted to nine | mended to the management of the company a central power station 
short line shafts, each of which is driven by an 

induction motor of from 5 to 10 H.P. These 
motors are carried on cast iron brackets secured 
to walls 8 ft. above floor level. The auto- 
atarters are conveniently placed so that opera- 
tors can handle them from the ground level. 
9 Motors all run at the same speed, 925 revs. 
Per min. and drive the line shafts by two reduc- 
tions of belting There is also an electrically- 
porated walking crane which serves all the 
arge lathes and planers. 4 his is driven by a 

? H.P, motor, 4 
The foundries have, in addition to electric 
cranes, four motors of 3 H. p. to 15 H. P., aggre- 
wa. 38 f. p. The load is very variable owing 
16 machinery being intermittently worked. 
four 5, locomotive erecting shop is served by 
two in eam dete overhead travelling cranes, 
tun the = рву; these are of 60 ft. span and 
cranes d le e length of the buildings. The 
and eg à cnm equipped for all motions, 
Which js а light hoist for loads up to 5 tons, 
runs the агае һу the same motor which 
ren : $a hoist, either one being connected 
Шеп on the crab carriage. The travellin 


є 
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moti Agar Б 
molor tie tie crane is effected by a 10 H. P. 
The car © Speed being about 200 ft. per minute. 
las а zie. 18 moved by a 5 UH. p. motor, and 


The ПАХ speed of 
iftin 01808 are worked by 
à gs Р "Mu H " 
| the Ey of the 35 ton hoist being about 
$ umute and the 5 ton hoist about 20 ft. 
estingho, e crane motors аге all of the 
at ат three-phase type, and are oper- 
wing a n. q voltages from transformers 
carriage of ona E taps. Fig. 3 shows a crab 
ni. 01 the cranes -— ; 
“lectric motor "to | ; ical could be distributed to the various 
ors are used in the boiler = ; ч i from which electrical energy : 
shop, w 1e boiler shop, and also in the paint , fro doa for Dock Sud 
id» Where f | | shops and stores departments, with light and power fo , 


nus ans are use ‘ovide efficient ventilati i | 
Oxidising of the linseed oil. e ventilation for the and all the freight and passenger stations along the line from Plaza 


75 ft. per minute. 
a l5 U. p. motor, the 
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Fic. 2.— ELECTRIC WALKING CBANES IN WIEEI. TiHN IN: Suor. 


Роџер Plant | “tuti B a distance of about 14 miles. After 

iskina „nk. — The gas ; j я Constitution to Burzaco, 5 idorine: the 

Mah 8 Not placed under cover . 5 thoroughly investigating the we * ПШ. Ке үн of 
waminous Producers, 6 ft. internal diameter, each capable of ' high price of fuel in шешуш 
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the company to install Mond gas producer plant and Westinghouse 
vertieal three- cylinder gas engines direct coupled to Westinghouse 
three-phase, 50 cycle generators. 

The gas producer plant (Fig. 5) is one of the most complete and 
compact of its kind. The producers, of which there are four, are 
5 ft. internal diameter, each resting on a water lute from which the 
ashes are drawn as found necessary, without stopping the make of 
gas. Inside each producer is fixed & bell through which the coal 
passes, partly filling it and automatically keeping the level of the 
fuel in the producer at the same point. 


Fic. 3.—CRanB CARRIAGE oF 35-TON TRAVELLING CRANE IN 
EReEcTING Өнор. 


The process of forming gasis briefly as follows: A steam-driven 
Roots air blower supplies air and forces it through an air-heating 
tower, through which a stream of hot water is passing, and takes 
up а certain amount of heat and moisture. The air and steam are 
then conveyed along mains to the superheaters. The superheater 
consists of two tubes forming an annular space through which 
the air and steam pass. The hot gases from the producer pass 
through the inner tube in the opposite direction to the air 
and steam, and а large amount of heat is 
transferred from the hot gases to the air and 
steam. From the superheater the hot air and 
steam pass to a similar annular space round the 
producer and downwards throuvh the fire-bars 
to the fuel bed, and are carried to the super- 
heater passing through the inner tube before 
mentioned. 

After leaving the superheater the gas is taken 
to a mechanical washer fitted with two dashers. 
The latter, which revolve at a good speed, throw 
the water contained in the washer into a fine 
spray through which the gas passes, thereby 
being cleaned and at the same time giving up a 
large amount of heat. The washer is divided 
into two parts, either of which can be cut out if 
necessary without stopping the plant. The gas 
is then taken to the gas cooling tower, which 
consists of a cylindical vessel packed with small 
earthenware tubes. The water leaving the air 
tower (which is of a similar construction to the 
цав cooling tower) is pumped through the gas 
cooling tower in the opposite direction to the 
gas, cooling it and carrying the heat away. The 
hot water is then pumped through the air heat- 
ing tower before mentioned, which in its turn 
cools the wrter in readiness for being pumped 
to the gas cooling tower. From the foregoing 
1t will be seen that the water acts as a vehicle 
for transferring heat from the gas to the air, 
and the air also takes up а certain amount of 
water in the form of vapour or steam. 

On leaving the gas cooling tower the gas is taken to a 20 ft. diameter 
gasholder, and thence to two 25 in. diameter fans. The fans, by their 
centrifugal force, throw out any particles of tar and dust, &e., being 
nided by the injection of a stream of cold water into the interior 
of the fans. To ensure absolutely clean gas it is finally passed 


tbrough two 8 ft. square sawdust scrubbers, after which it is ready 
for use in the gas engines. 


ee T 


Fru. 5.— 
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In the generating station itself are six Westinghouse vertical 
three-cylinder single-acting gas engine, each having a normal 
output of 250 B. H. P., directly connected to Westinghouse three- 
phase 50 cycle 440 volt alternators of 150 kw. each. The 
switchboard is of the well-known Westinghouse standard type. 
From this plant power is distributed by overhead transmission lines 
to the various workshops and stores department, offices, &c., at 
440 volte for power and 110 volts for lighting. Westinghouse three- 
phase type C" induction motors are used throughout the works. 

In the locomotive erecting, carriage and wayon shops, groups of 
lathes, shaping tools, &c., are driven from countershafts belted to 
motors ranging from 10 н.р. to 20 н.р. Individual drive is used for 
driving saw mill machinery, air compressors, fans, pumps, &c. 
The shops work eight hours per day and consume about 4,500 kw. 
during the daily run. 


The High- Tension System.—In the power station a large part of 
the current generated is stepped up from 440 to 6,600 volts, and 
transmitted over the bigh-tension system by underground lead. 


7 8 9 10 11 12 1 2 3 4 6 
A. M. 


Fic. 4.—Typicat LOAD CURVE. 


covered, paper-insulated cables, laid in earthenware troughs and 
pitched in, the cables being laid in duplicate throughout the system. 
The main cables are run direct to a sub-station at a point about 
half-way between Plaza Constitution and the power house From 
this sub-station two branches are taken off, one to Plaza Constitu: 
tion terminal station, and the other to Dock Sud, both of which are 
protected by high-tension fused switches. In this sub-station step: 
down transformers are also installed for the lighting of the adjacent 
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Мохр Gas Propucer PLANT AT BANFIELD Ром ЕВ HoUsE. 


clearing yard. From this point, along the main line of the railway. 
branches are taken off for the various freight and passenger stations 
along the line. 

Dock Sud Sub-station.—In this station there are installed two 
100 kw. Westinghouse rotary converters which supply direct current 
at 550 volts forcranes, capstans, grain elevators, &c., along the dock. 
One of the rotary converters is sufficient for the present demand. 
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the other being held in reserve. Two step-down transformers are original designs, simplifying and improving th i i 
installed for the lighting of the dock, grain elevators, stores, offices, Our readers Will recall the fact that the Körting 5 
ke. The low-tension cables, both for light and power are lead- | the two-cycle principle, is double-acting, and is fitted with gas and 
covered; paper-insulated, and laid on the same system as the high- air pumps, attached to the main frame of the engine. The earlier 
tension cables, but carried in wooden troughs suspended from the | types of engine were constructed with cam shaft and 2 to 1 gear 
wooden piles of the wharf. for operating the inlet valves, and the pumps were driven by cranks 


Burzaco Branch.—There is now under construction an overhead 
high-tepsion lire, from the power station to Burzaco, a distance of 
abut 6} miles. This line will also supply light aud power to the 
intermediate stations along the liue. 


Operation of the Plant.— | i 
The plant was put into service — NT N 
on March 14, 1904, and during ; ЧЕ LT ET za LUE m zt 
thefirst віх months there were | 
three stoppages, the whole 
amounting to nine minutes, 
the delays being principally 
caused by accumulation of 
water in the gas mains, but 
during a period of two years 
the different departments have suffered no 
delays through failure of power. 

The number of men at present employed in 
working the plant for 24 hours a day, with five 
engines running from 6:40 a.m. to 4:15 p.m., 
two from 4:15 p.m. to 12 p.m. and one from 
12pm. to 6:40 a.m. is as follows: 7 producer 
men, 3 stokers, 2 labourers (for bringing coal 
and dealing with by-products or tar),8 drivers, 
2 greasers and 8 switchboard attendants, to- 
gether with 1 fitter and 2 boys for cleaning. The 
men work in eight-hour shifts. The engine. Fig, 1, —SzcrroxAL VIEWS OF Wonka CYLINDER, VALVES, AND Gas AND Arn PUMPS OF LATEST DESIGN 
room staff is not more than would be required or Mater & Prarr Gas ENGINE. 
for a steam-driven plant, but, on the other : 
hand, the gas plant necessitates nearly twice as many men 98 а steam | and eccentric and lever motions from the main shaft. Some note- 
plant of same capacity, but it must be taken into consideration that | worthy modifications have recently been introduced in this portion 
a plant 50 per cent, larger could be operated by the same staff. of the engine. The sectional elevations of the working and pump 

The average coal consumption during the past six months, in- | cylinders shown in Fig. 1 will serve to illustrate these new features 
elading day and night working, plus all losses from the time it | and assist in the description of the same. 
leaves the ship, amounts to 311b. per kilowatt-hour, but as low ав The original arrangement of central exhaust port in the cylinder 
710 lb. per kilowatt-hour is constantly reached with the day load. | walls has been retained, but in the working of the P and valves 
During 9 hours out of the 24 one engine is run practically without | a great reduction of the working parts has been effected. The inlet 
any load so as to take care of the fluctuations. valves are of the inverted mushroom pattern, carried in a special 

We are indebted to the British Westinghouse Company, the | housing, which is bolted on to a faced joint at the top of the valve 
5 for the above two installations, for the particulars | chamber. By this construction the whole of the valve box and tappet 

ешп, motion can be bodily eo from the cylinder for examination, 

—————— ар valve-grinding, 55 ed j king bar, to whie 
an eccentric on the main shaft, and moving 8 roc , 
DOUBLE-ACTING GAS ENGINES. wiper or tappet levers are attached. These wipers descend upon 


Despite the fact that the Otto cycle is favoured by many makers | that when in contact there is a rolling 


of large gas engines, there are also builders of this type of prime | faces. The lower lever rests on the en 
mover who adhere rigidly to the two-cycle system and have spent | causes its descent when the upper lever 1s lowered by the movement 


M ДЫ mote 


Fic. 2.—GENARAL View FROM CYLINDER Exp or 800 H. v. MATHER & Pl. ATT Gas ENGINE. Е " 
выд ine ud Jabour nipping th dni ea enna | eie гоа Mr om is indie are metion d 
been lino Perating on this method. Messrs. Mather & Platt have auiet in ae in and we understand that the wear on the surfaces of 


nsees for the at TP : iet in action 1 : 
manufacture of the Körting gas engine in 5 the wiper levers is practically nil. 


coun 
ne юне years past, and have considerably modified the . 
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The other important improvement in the engine will be noticed in 


Fig. 1, the lower view, which shows the air and gas pumps. These. 


are now combined in a single casing, and are placed in tandem to 
facilitate operation by one connecting rod and crank. The piston 
rod carries a double-acting piston for the gas-pump cylinder in the 
centre and single-acting pistons for the air cylinders at each end. 
There are non-return valves in the bodies of all the pistons to allow 


air or gas, as the case may be, to pass through them. The sections. 


dividing the gas cylinder from the air cylinders form chambers for 
the passage of gas and air. They are in communication with a 
jacket in the gas cylinder which has an outlet into the channels 
leading to the inlet valves on the main engine, and here the mixing 
of the gas and air takes place. The piston of the gas pump uncovers 
in its travel a central port communicating with the gas supply, and 
gas is admitted under pressure as soon as the port is opened. The 
arrangement of the non-return valves in the pistons and cylinder 
ends, as shown in the drawing, will explain the manner in which 
the pumps supply gas and air to the engine. 

"The general construction of the engine is well brought out in 
Fig. 2, which depicts the exterior of an 800 н.р. twin-cylinder, 
double-acting engine. The absence of complicated valve gear gives 
the machine the appearance of a cross-compound horizontal steam 
engine. 

This design of gas engine has now been adopted as standard by 
Mather & Platt, and already a number have been built and put to 
work. Several are installed in cotton mills, running on suction and 
producer gas, and others are connected directly to both alternating- 
current and direct-current generators. Compared with many gas 
engine designs, this latest pattern of Messrs. Mather & Platt has 
many good features, which will be appreciated by engineers, but 
more particularly by those who regard the gas engine as an unlikely 
competitor of the modern steam turbine because of the mechanical 
complieations which the valve gear introduces. Even the Otto 
cycle engine without pumps is open to this objection, and the two- 
cycle engine has accordingly appeared to even greater disadvantage. 
To dispense at а stroke with lay shafts, cams, gears and numerous 
other small mechanical details is something of an achievement, and 
it appears to mark a distinct advance from the point of view of gas 
engine mechanics. It will be interesting to follow the performance 
of this type of engine in the larger sizes, which, we understand, the 
firm in question is now engazed upon. 


THE DAMPING IN SENDING AND RECEIVING 
CIRCUITS IN WIRELESS TELEGRAPHY.* 


BY K. E. F. 8CHMILT. 


The waves emitted from a sender in wireless telegraphy suffer 
damping in consequence of a variety of circumstances. One im- 
portant source of damping is connected with the electrical pheno- 
mena of the atmosphere. To study such matters as these it is 
important that the apparatus worked with, both at the transmitting 
and the receiving ends, should be of such a nature as to exert as little 
as possible of their inevitable damping action. The sending system 
available for the present experiments consisted of a plane harp of 
10 straight phosphor. bronze wires, each 2mm. diameter and 20 
metres long, spaced 1 metre apart. When this was connected to 
an artificial earth the natural wave-length of the system was about 
306 metres. The spark-gap was double, each partial gap being 
8mm. By the aid of a Donitz wave-meter and a thermo-element 
in series with a galvanometer the resonance curve was determined 
and drawn. Similar measurements were made also when the 
vertical harp, instead of being connected to the earth, was con- 
nected to an equivalent electrical counterpoise. This counter- 
poise was also a harp of wires, held insulated about 5 metres 
above the ground. Under otherwise precisely the same conditions 
as before, the resonance curve for the sender was again determined 
and drawn; with the result that the logarithmic decrement was 
now 0:19 where, with the directly earthed radiator, the log. dec. 
was about unity. Using the harp radiator together with the harp 
counterpoise, the author proceeded to examine how varying the 
length of the spark-gap affected the damping. Contrary to expec- 
tation, and, in fact, contrary to the measurements by Rempp of the 
spark resistance in closed oscillatory circuits, he found that the 
damping was smaller the longer the spark-gap; so that two gaps of 
8mm. each in series was the best disposition possible with his ap- 
paratus. Rempp found a minimum of damping in his experimenta, 
which occurred with a gap of about 4 mm. to 6mm. 

The capacity of the harped radiator was about 800 electrostatic 
units. When it was directly coupled to а Braun circuit containing 
18,000 cm. in Leyden, the values of the logarithmic decrement for 


the two resultant waves were less than half the magnitude of the 
== = ee ß 


* Abstracted from the Physikalische Zeitachrift, No. 19, 1907. 


logarithmic decrement for the previous arrangement. While these 
measurements were in progress it was noticeable that great varia- 
tions existed between the logarithmic decrements measured on 
different days. This points to some influence exerted by the atmos- 
phere (through ionisation of the air 1), and is a variation often 
attaining a 25 per cent. difference. Moreover, marked differences 
in logarithmic decrement may on occasion be perceived at short 
intervals on the same day. For example, on June 2, 1907, at 
Halle-a.-8. Cröllwitz, the logarithmic decrement between 11 and 
11:35 o'clock was 0:164, and between 11:45 and 12:10 o'clock was 
0:149. At the same times the ratio of transmission " 


Galvanometer deflection recording received current 
Galvanometer deflection recording sending current 


to а receiving station 8km. away was, during the first interval, 
0-61, and during the second interval 0°71. During the first period 
the sky was cloudy and the atmosphere sultry, during the second 
period a violent wind was clearing the sky; corresponding to the 
18 per cent. alteration of the logarithmic decrement, and the 17 
per cent. change in the ratio of transmission. NM 
For the accurate study of the causes of the damping in the receiver 
а receiving station placed at a distance of 860 metres was used. At 
first a single air wire of phospor bronze, 2 mm. diameter, with its 
upper end 16 metres above the earth and its total length 18 metres, 
was earthed through the tuning coil and barretter circuit. Later the 
vertical wire was connected to a horizontal wire of 18 metres, which 
could be placed in positions pointing towards or away from the 
sending station. Finally, the movable horizontal wire alone was con- 
nected through the tuning coil and the barretter to earth. А series 
of measurements of the damping showed that here again the earthed 
antenna had decidedly greater damping than the antenna connected 
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to an electrical counterpoise. Further, the damping was larger 
when the horizontal wire pointed away from ihe sender. Thus it 
seems advantageous atboth sending and receiving ends to use arti- 
ficial earths extending horizontally towards one another. Оп the 
other hand, if the ratios of transmission be measured with these 
various dispositions of the receiving antenna, then the following 
results are obtained :— 


Vertical receiving wire, earthed .............. ...... ratio = 2°84 
Vertical wire, with horizontal extension pointing 
towards sonder "t ratio = 25 
Vertical wire, with horizontal extension pointingaway 
from the sender . . . ratio = 0:8 
Horizontal wire, earthed and pointing towards the 
Sense а» o m ratio = 0°79 
Horizontal wire, earthed and pointing away from the 
Sender ne geg аза este ratio = 0°24 


Thus, in spite of its considerably higher damping, the earthed 
systems show a large superiority as regards receiving. А 
It may be mentioned that the “earths used in the above exper! 
ments each consisted of two copper gauze cylinders, 40 cm. high an 
1 metre in diameter, sunk separately 1 metre in the earth and sur- 
rounded by a coke packing. But another series of experiments к 
carried out with an “ earth consisting of iron netting of 5 ош. mes 
and of about 5 sq. metres area, laid directly on the earth. Now the 
strength of the signals received depends very greatly on the position 
of this earth relative to the antenna. In the accompanying figure 
the centres of the circles represent the positions of the wire е 
and the circle with a cross shows the place of the vertical part of the 
antenna. The figures near the circles give the maximum 0 inate 
of the resonance curve for the corresponding position of the netting 
Tt is clear that when the horizontal lead to the netting is bebin 
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the vertical part of the antenna, the received effect is much smaller 
than when it is in front. The author explains this phenomenon at 
length. It is sufficient to say that when the horizontal extension 
is against the direction of the advancing waves—that is, when it 
points towards the sender—then the current in the horizontal part 
is in practically the same phase as the current produced by tte 
waves in the vertical part, and thus the effects conspire ; while when 
the мше behind the antenne there must be a large phase 
diference between the currents in the two parts. To corroborate 
this the author made a few experiments and drew the resonance 
curves of both parts, the vertical and the horizontal, taken sepa- 
rately, and thus shows that when taken together the difference of 
the effects may be made zero. 


pd 


DIELECTRIC LOSSES IN CONDENSERS AND THEIR 
DAMPING EFFECT IN HIGH-FREQUENCY CIRCUITS.* 
BY W. HAHNEMANN AND L. ADELMANN. 


Summary.—The authors describe an experimental method of deter- 
mining the damping decrement due to dielectric losses in condensers 
dn corer NOE and give an account of the results arrived at by 
his method. 


Theerperimental arrangement employed by the authors, which was 

| suggested to them by the investigations of Bj erknes and Zenneck, is 
shown in Fig. 1, where J denotes an induction coil which supplies the 
oscillating circuit I,consisting of a capacity, inductance and spark-gap. 

Very loosely coupled with I is another circuit, IT, included in whichis a 


Fic. 1. 


thermal ammeter. C, denotes the condenser under test, C ' 
М i , L and C L 
ков air condensers. W denotes a continuously variable non- 
5 uctive resistance. The method of experimenting was as follows: 
rares of a switch the condensers C. and Ci were first intro- 
d ке үе circuit II, and resonance was obtained either by 
ш : "^ e capacity of the auxiliary air condenser C't, or by 
h D 5 The switch was then thrown over so 
а, is C; in the resonating circuit, and the capacity of С'т, was 
a the ammeter gave a maximum reading, he variable 
ce W, included in the resonating circuit, was next adjusted, 
40 | 


0 5 100 150 200 250 300 
Watt 10-4, 
FIG. 2, 
80 as to reduce 


the ammet di а й 
the fi ses er reading to the value which it had in 
e 1 of the switch, when C, and C'; in parallel were in 
first in one кшш Ву repeated adjustments, with the switch 
tance may E delen and then in the other, tbe value 10 of the resis- 
tance should be rmined with considerable precision. This resis- 
seen that the в паву non-inductive as possible. It will be 
tric of the аьа. C. in W is equivalent to the loss in the dielec- 

Let 0 ze 
cuit Mie de Dio logarithmic decrement in the resonating cir- 
ielectric loss is negligible, and let A6 denote the 


A 
bstracted from the Elektrotechnische Zeitschrift. 


authors for various materials, the lines shown in the diagram 
ing the value of 40 as defined by equation (1) with the watts per unit 
volume of the dielectric. 
samples of rubber, ¢ to paper, f to celluloid, g to ebonite and Л to 
mica. 
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increase of 0 due to dielectric hysteresis loss in the condense 
If \=wave-length, L=self-inductance of resonati iroui d 
v = velocity of light, then каннын 


Aga M^ 
Р1 Л] 
Again, if C is the capacity of the condenser, expressed їп electro- 


statio units, А = 21 y LC, so that 


22 Cw ~ 
АӨ:= ae (1) 


Experiment shows that, for a given electric stress or potential 


gra‘lieut in the dielectric, the quantity 40, and hence also Cw, is 
independent of the capacity and period. 
term the quotient Cꝛ0 / the loss coefficient of the given dielectric at 
the given stress. 


We may conveniently 
In Fig. 2 are exhibited graphically the results obtained by the 
connect- 


The curves а, b, c, d refer to various 


In experimenting with condensers having glass for their dielectric, 


the authors found it necessary to replace the variable air condensers 
previously employed by oil condensers, as the loss due to brush 
discharges from the edges of the plates proved too great in the case 


Fic. 3. 


of air condensers. The loss in the oil condensers was neglected. 
‘The results obtained are shown in Fig. 3, where the values of АӨ 


are plotted against ihe square of the potential gradient, the latter 
being expressed in kilovolts per millimeter. Of the three curves 
shown, a refers to ора1 glase, b to flint glass and c to an A.E.G. 
Leyden jar. 


—: 


Electrification of the Prussian State Railways.—In our 
issue of October 25th we gave some details of a scheme by 
Herr Pfoor for the electrification of the Prussian State Rail- 
ways. With reference to this scheme the Mlektrutechnik und 
Maschinenbau states that a proposal to electrify a section of 
railway near Essen, as an experimental line, has been accepted 
by the Minister of Railways. The section chosen is from 
Frintop to Hattingen, and it is hoped that the conversion will 
be completed in April or May of next year. The line, which 
passes through the Ruhrtal, serves only a relatively small 
population, though it is connected with heavily populated in- 
dustrial districts. Arrangements have been made to take the 
necessary energy from an existing power station, but 16 will be 
converted to continuous current for use on the line. It is at 
present intended to work only the passenger trains electrically, 
and the goods trains will still be operated by steam. e 
electrification of the very busy gection from Essen to Dussel- 
dorf is also under consideration. 
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PROSPECTS. 

Those who havecomplained that the electrical industry has 
been depressed during the present year will not derive much 
consolation from the notices of Bills and Provisional Orders 
for the forthcoming Parliamentary Session. These include 
26 clectric lighting provisional orders, six tramway provi" 
sional orders, 15 lighting and power Bills and 22 tramway 
Bills, which, together with railway and miscellaneous pills, 
bring up the total to 83. These numbers compare unfavour- 
ably with those of previous years. Thus the total for the 
past session was 100, for 1906 it was 156, for 1905 the 
figure was 162 and for 1904 it was 204. Moreover, the pre- 
sent Bills include only about 30 schemes which can be 
described as in any sense new, and many of these deal 
only with extensions of existing undertakings. There has, 
no doubt, been a steady falling off in Bills of this kind for 
many years. In 1890 the number of applications for pro- 
visional electric lighting orders alone rose to 161, but the 
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decline has been more rapid and pronounced during the 
past two years. 


Inmostof the applications of Local Authorities, in the case 


of lighting, powers are sought to extend the period of an 
existing order or to transfer the powers to a company ; 
and many of the tramway applications are for extensions of 
time, or for powers to construct short additional lengths of 
route. The proportion of municipal applications to those 
due to private enterprise is about the same as it was last 
year, but the latter contain a larger percentage of new 
schemes. As regards power schemes, there is the project 
to which we have previously referred, promoted hy a num- 
ber of the electric l'shting companies of London, to facili- 
tate and cheapen electricity supply for power by bringing 
the control of the companies under one joint committee, 
and, so that, by linking up both company and municipal 
undertakings, one undertaking may supply another in 
bulk as may be found desirable. There is a Bill for the 
incorporation of a company to give a supply of electricity 
in bulk in the London district somewhat similar to the 
power schemes of recent years. A third scheme, for linking- 
up and co-operation, in their areas, is being promoted by 
the Westminster Electric Supply Corporation, the St. James 
& Pall Mall, Kensington & Knightsbridge, Notting Hill 
and Central Electric Supply Companies. The Dublin & 
Central Ireland Electric Power Co. is promoting a Bill for 
supplying parts of the counties of Dublin, Kildare, King’s 
and Queen’s Counties. On the other hand, the South Wales 
Electrical Power Distribution Co. would seem to be taking 
a retrograde step in handing over portions of their under- 
taking to subsidiary companies and to local authorities in 
their area of supply, though doubtless cireumstances have 
forced this course upon them. As indicating possible 
competition with existing means of traction, we may men- 
tion that notices have been given of two Bills for construct- 
ing roads restricted to motor vehicles and general traffic 

other than horsed vehicles. 
‚ The falling off in the number of schemes which Par- 
liament will be asked to sanction may be attributed in 
5 to the financial and political situations. No 
үш. Шеге is а general distrust which makes it difficult 
a ADU E. support for such schemes, and manu- 
i (| that the political outlook is unsettled and that 
Labour i^» increasing difficulty between Capital and 
be е = is, however, another cause which must not 
Шо: : : All our large towns have already provided 
id us dis schemes for electric lighting or tramways, 
e. less important towns remain, which do not 
1 3 prospects. There are, however, several 
bir; о 8,000 and 15,000 inhabitants in this 
сао e electricity supply, and the existing poer 
ксы : nould endeavour to cultivate this field. It 
eign : an advantage if the Board of Trade would 
ing „ aud prevent local authorities from hold- 
merely for ^ orders without carrying them into effect, 
5 00 E. of excluding private enterprise. 
1 eh nal Green are glaring examples of the 
№ many кш We cannot reasonably, however, expect 
hus rather rue as we had some years ago. We 
schemes 9 to а steady development of existing 
, evelopments along entirely different lines. 


us 
We should expect a general, if not rapid, development | 


of business in electric lighting, owing to the. continual im- 
provement of small details which serve to cheapen the cost 
of production of electrical energy or to render its use more 
efficient. Similarly, the use of electrical power in factories 
should become much more extended, and will be aided 
by the growth of the electric power companies. With re- 
gard to new developments, we may expect electrical power 
to be more extensively used in mining, but as our mines are 
generally concerned with coal rather than with other mine- 
rals, and that consequently the coal itself is extremely 
cheap, renders development along these lines more slow than 
it might otherwise be. There is also the very large question 
of the electrification of railways, which will doubtless 
make more or less rapid progress as time goes on, though 
we may scarcely hope for very much to be done in this 
direction during the next year or two, and we must conclude 
that for the present, at least, the industry must be satisfied 
with humdrum development rather than with sensational 


progress. 


REVIEWS. 


Copies of the undermentioned works can be had from The Blectrician Office, post 
on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


— — 
Balancing of es, Steam, Gas and Petrol. By ARCHIBALD 
Suk. (London: Longmans, Green & Co.) 207 pp. бв. net. 

The general problem of balancing an engine or machine is 
to find the magnitude and position of balance weights which, 
when added to the moving parts, require for their acceleration 
forces and couples the reactions of which on the frame are at 
any instant equal and opposite to the reactions which result 
from the acceleration of the moving parts of the machinery. 
In the treatise on the subject by Prof. Dalby—a treatise to 
which the author acknowledges his indebtedness—the method 
developed is semi-graphical, a method which leads to a direct 
solution of the ordinary problems in a simple manner. In the 
variation of the method proposed by the author the couples 
are added by means of the funicular polygon, which possesses 
the academic advantage that the method is purely graphical, 
although it leads to a general method which is more cumber- 
some to apply to the practical problems usually presented to 
the engineer. 

The first two chapters of the book are devoted to a re- 
capitulation of the various principles of mechanics, and the 
subject of engine balancing is taken up in Chapter III., where 
the general metbod is explained and illustrated. The accelera 
tion of reciprocating masses is discussed in Chapter IV., and 
the author here analyses the motion of the crosshead into two 
circular motions in opposite directions, utilising the idea later 
in dealing with the problem of estimating the unbalanced 
forces in various types of motor engines, to which a cop siderable 
part of the book is devoted. The Fourier eeries for the dis- 
placement and for the acceleration of the crosshead, given on 
page 87, were first calculated and published by Mr. McAlpine, 
in Engineering, October 22, 1897. The torque on the crenk 
shaft is considered in Chaptor X., together with the Ёш ction of 
the flywheel. The book is well printed and well illustratcd, and 
contains numerous examples distributed throughout the text, 
and collections of examples are added to some of the chapters. 


. By R. L. Еккхвасн. (London: Archibald 
аше аша Чаке, a +208. 10s. 6d. net. | 
In this volume the author discusses the testing and examina- 
tion of glues and gelatines for various purposes. The pro 
perties that а glue must have to fit it for any particular wor 
are fully described, as are also the classification and testing О 
the various sorts of glues. There are chapters on s w m 
tion of glue for specific purposes and on the way in whic ou 
should be used. The commercial and legal aspects are 
treated. The book, which is written from an аг pon 
of view, should be useful to those who require some knowledge 
of this subject. 


380 


THE ELECTRICIAN, DECEMBER 13, 1907. 


COMBINED ELECTRICITY SUPPLY FOR LIGHTING AND TRAMWAYS. 


The advantages of supplying electricity for all purposes 


from one power station have been frequently discussed, and, 
except in a few isolated cases, the policy of combining the 


from various sources. In most cases the engineers have kindly 


verified the figures. It will be seen that the saving in capital 
expenditure on machinery, land and buildings varies from 1:8 


tramway supply with that already existing for lighting and | to 29 per cent., the great variation, of course, being due to 
power purposes has been followed. There is no doubt that in , the varying extent to which the peak loads for lighting and 


most cases a considerable saving in capital expenditure can 
thus be brought about. 


traction overlap. The figures are based on the year ended 
We give below, in the form of a March 31, 1907, except in the case of Liverpool, where the 


table, some information on this point which we have compiled returns are made up to December 21, 1906. 


ewes Max. n Max. | Dif End 
ightingſ traction Total. combined 
Name of town- | “ond. | Toad. load. | ference. factor. 
(Kw.) | (Kw.) | (Kw.) (Kw.) (Kw.) 
Halifax........... .| 1,250 | 1,990 3,240 2,462 778 | 18:12 
Bradford ......... 4,152 | 5,611 7,825 5,780 2,045 | 25:06 
Bur, 8 656 884 1,540 1,148 392 | 16°87 
Sunderland ...... 5,735 656 4,371 4,286 85 |18 77 
Blackburn ...... 1,100 | 1,160 2,260 1,461 799 | 17°59 
Wolverhampton | 1,360 700 2,060 1,755 505 |21: 
Manchester...... 15,376 | 8,972 | 24,348 | 23,185 1,165 | 21°56 
Rochdale 524 | 1,238 1,762 1,450 312 | 20°19 
Salford ............ 4,056 | 2,500 6,356 5,800 556 .| 25°82 
Dundee 1,505 | 1,292 2,797 2,375 422 | 18°58 
Burnloy 634 | 1,040 1,674 1,592 82 | 21°19 
Cardiff ............ 2,204 | 1,375 3,579 3,168 411 | 17°58 
Stockport......... 1,825 | 1,900 5,725 5,275 450 | 21°71 
Nottingham . 4,335 1,820 6,153 5,753 420 |18:87! 
Liverpool“ . 10,558 | 7,030 | 17,568 | 16,727 841 | 22°68 | 


33 per Plant saved | Cap. exp. on А Рег- 
Un | by com- шсш n" zs t of | Cost Capital | centage 
reserve, | bination. land an Puls por saving. | capital 
(kw.) | (Kw.) buildings. d sud saving 
259 1,057 £141,237 4,750 | £30 (£31,110 | 220 
680 2,723 540, 8,680 | 89 967 | 250 
130 522 54,796 1,760 | 31 | 16,182 | 290 
28 115 213,032 6,280 | 34 3,842 | 18 
266. 1,065 134,800 4,518 | 30 | 31,950 | 250 
101 400 94,520 2,880 | 32 12,800 150 
384 | 1,547 998,884 32,800 30 | 46,410 | 46 
104 416 59,592 1,976 30 12.480 210 
185 741 288,511 6,520 | 44 | 32,604 | 110 
140 562 90,454 5.010 | 30 | 16,860 | 180 
27 109 51,429 1,990 | 26 2,834 | 55 
157 | 548 306,178t | 6,960 | 44 | 243112, 78 
150 600 55,722 2,048 | 27 | 16,200 | 290 
140 | 560 269,812 | 10,0435 | 27 | 15,120 | 55 
280 | 1,121 891,000 | 28,330 | 31 | 54,751 | 39 


— 
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* These figures show the maximum lighting and traction loads in the day, ard, as the two maximums never coincide, the difference will be 


greater than shown. 


t Includes land and buildings for car depots. 


MEASUREMENT OF IRON LOSSES.* 
BT DR.‘ 3. SAHULKA. 


Summary.—The author describes a method of rapidly determining 
the relation connecting the core loss per cycle with the frequency, and 
бое a number of results showing that this loss increases with the 


requency. The effect of wax : mtg 
RR к wave form on the loss per cycle is also in 


In 1898 the author first showedt how the wave form of magnetic 
induction, current, or P.D., could be determined by the aid of ordi- 
nary moving.coil instruments, making uso of a half-period contact 
maker. The invention of this contact maker is commonly but 


Fic. 1.— DIAGRAM or APPARATUS. 


erroneously ascribed to Townsend, who only in 1900 desoribed it : 
the Transactions of the American Institute Of Electrical Enn 
A half period contact maker is extremely convenient in connection 
with investigations of iron losses, as it enables us to determine the 
value of the maximum induction by а direct method, without the 
necessity of first finding the wave form of induction. 

In Fig. 1 is given а diagram of the connections employed by the 
author in measuring the iron losses, considered as a function of the 
maximum induction. E represents the core under test. Tho sum 
of the copper and iron losses is measured by means of the wattmeter 
W, а voltmeter V and and ammeter A serving to measure the P.D. 
aud current respectively. By means of the double-pole two-way 
switch U the magnetising winding, ammeter and thick-wire coil of 
the wattmeter may be connected either across the source of alter- 
nating E.M.F., or to the Wheatstone bridge D, in order that im- 
mediately after the determination of each value of the total loss the 


* Abstracted from the Elektrotechnische Zeitschri 
T Zeitechrift für Elektrotechnsk, Wien, 1898, Hefe l. 


resistance of the magnetising circuit may be measured, and hence 
the copper loss found; by subtracting this from the wattmeter read- 
ing the core loss is obtained. The fine wire wattmeter circuit is 
open during the resistance measurement. The maximum induc- 
tion is determined by means of а secondary winding on the core. 
connected in series with a galvanometer, G, an additional resis- 
tance and the half-period contact maker C. This contact may 
either be mounted directly on the alternator shaft, or may be driven 
tbrough toothed gearing, or by means of a synchronous motor. 
The contact maker shown in the figure is intended for use with & 
four-pole motor. It is so constructed that the circuit is closed by it 
during a half-period, and opened during the next half-period. The 
brushes 0,5, are attached to a common brush-holder which may 
be displaced as desired, its position being read off on a scale. The 
brush b, presses against a complete ring of brass, while b, bears on 
two brass quadrants separated by insulating quadrants. The con- 
tact disc should be about 10 em. in diameter, and each brush should 
be at least 6mm. wide and should be slit. Sufficient pressure must 
be maintained between the contact disc and brushes. The author 
found that the contact surfaces could be maintained in good condi- 


Fic. 2.—Ccrvr or MAGNETIC INDUCTION 


tion by applying very fine emery paper to them after each reading 
and then wiping them with an oiled rag. A layer of buckskin in- 
terposed between the brushes and brush-holders effectively prevented 
vibration of the brushes. 

Let Fig. 2 represent the wave of magnetic induction. If the 
secondary circuit is closed at the inatant when the induction has 
the value +B, it will remain closed until the induction changes to 
B. Во far as the induction of an E. M. F. in the secondary circuit 
is concerned, the rise from +B to the maximum induction, and its 
subsequent drop to +B does not count, everything taking place 4$ 
if the induction simply changed from +B to —B. Let y=cross- 
section of iron in соге in square centimetres, S » secondary turns. * 
= frequency, r=total resistance of secondary circuit. Then the 
mean current in amperes i, which flows through the galvanometer, 


is given by BY SN 
10° ' 

whenee lor 1 „Л и. OD) 
248% 
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Thus the instantaneous B is obtainable from i by multiplying this 


letter by a constant factor. The wave form of induction may thus 
readily be determined. 

If, however, it is only required to measure the maximum induc- 
tion, then all that is necessary is to displace the brushes until i 
reaches а maximum value. The corresponding maximum induction 
is then obtained by means of (1). 

The arrangement described, therefore, furnishes an extremely rapid 
method of determining the iron losses as a function of the maximum 
induction, and the author applied it, in 1905, to the investigation 
of the relations connecting hysteresis loss with maximum induction 
and frequency. In order to eliminate eddy-current loss the sample 
was built up of iron wire having a diameter of 0°18 mm., silk 
covered to a diameter of 0:84 mm. The total weight of iron in the 
ring core was 8°558 kg., the length of wire being about 16km. The 
core was of rectangular cross section, its outer circumference being 
120˙2 em., and its inner one 94 ein., corresponding to a mean length 
of path equal to 107:1 cm. 


Watt seconds per kg. per period. 


10,600 
Fic, 3.—Hysreresis Loss AT VARIOUS INDUCTIONS AND FREQUENCIES. 


me iments were conducted at frequencies of 20, 81 and 48:38. 
e results obtained are exhibited graphically in Fig. 8, where the 
curves I., II., III. refer to the three frequencies mentioned, in as- 
ending order of magnitude. These curves show that with in- 
Kien frequency the hysteresis loss per cycle increases. It will 
ei seon that in the particular brand of iron experimented on 
e ‘oss per cycle increases at a slower rate with induction than in 

ee with Steinmetz’s law. 
Чы йо request, Dr. Е. Kraus carried out some experi- 
i р! ө effect of wave form on the hysteresis loss per cycle, 
B the same ring. The maximum induction was maintained 


0 0 

Fic. 4. —DrsrokTED Wavk or INpucTION, 
constant while the wav 
Don-induetive resistanc 
tion was of the nature 


е form was distorted by the introduction of 
11 шеша omenit The distor- 
8 near own in Fig. 4, the induction remaining at 
ів 5 ' Мыз during а considerable portion of the period. 
an with a eads of induction to take place more rapidly 
with the results Б: ШЕ Mud falling wave, and, in accordance 
resis logs obtained with regard to the effect of frequency, the 
From the ш, cycle was found to be increased by such distortion. 
crease of the hysteresis loss per cycle with increase 


of frequency, i 
hysteresis and follows that the usual method of separating the 


Cannot, in fact, оши losses is incorrect. Such separation 
en 


INDUCTION YARIOMETERS.* 


Tho var; = BY Н. HAUSRATH. 
Used for mendo веН-1пйпойоп apparatus about to be described is 
Principles of eek шүн by a differential method of the author's, the 
Was closely followed ave already been described.t The Wien model 
and the following е in t е construction of the larger variometer, 

Ontor fred се are the dimensions of the latter in centimetres :— 
diameter of windo, Internal diameter, 22:1; breadth, 5'7 ; internal 
Width of windi gs 


үт Urns in one layer of winding = 18. 


fromthe Zei : — 
Wieder, e Zeitschrift ? 
: Annalen, Vo]. ае тозса 1907, No. 10 


The inner ring has an external coil of two layers and under it is a 
coil-of four layers and nine turns. The movable ring has four coils 
with two, four, eight and 20 layers respectively. The bearings are 
of stabilit, во as to exclude all metal work in the construction of 
the apparatus. At the bearings the winding space of the moving coil is 
deepened so that the windings pass underneath the stabilit discs, 


‘| but at the remainder of the periphery these windings extend to the 


external diameter of the outer ring. The limits of variation of the 

single stages are greater than in the Wien apparatus, from the fact 

1 а inner coil of the present apparatus can be rotated a full 
eg. 

With this object, one of the quadrants of the fixed ring is hollowed 
so as to take the leads of the movable ring which form a flexible 
tube. Stops are fitted for the purpose of preventing rotation too 
far in either direction. The outer bobbin is let into a wooden ring 
having a circular scale, the former being firmly connected to the 
baseboard. The various connections are made by plugs, which are 
shown in the figure. The groups of coils, together with the range 
омен pertaining thereto, are shown in the following 
table :— 


No. | Movable bobbin.| Fixed bobbin. | Self-induction in millihenrys. 


1 1 0:585 to 1:606 
1 2 1707 „ 4128. 
172 142 410 ,, 1550. 
142 243 15:45 ,, 36°61 
172 4 35:10 „, 54°88 
172 274 44:45 „ 73°63 
1+2 344 67:75 „ 1051 

1+2 1 to 4 97:97 ,, 1442 


meters having small self-induction, the arrangement consisting ofa 
fixed coil and one sliding above it in a parallel direction is more 


suitable than that previously described. The single sections are 
arranged in parallel on a fixed and a moving coil, so that each 
section consists of an equal number of turns. All sections are 
wound in three layers. The core of the moving coil is formed of a 
well-sized paper shell, which can be slipped upon the upper layer 
(covered by а paper casing) of the fixed coil with but slight friction. 
Ebonite bushes are really preferable, but no alteration of the cali- 
brated value has been observed with time. 

After the first section had been wound with, approximately, 10 
turns and the value of the self-induction measured, the number of 
turns forming the second section were introduced until the initial 
value of the self-induction of the latter section just covered the final 
value of the first. Proceeding in this manner, the ranges given in 
the following table were obtained :— 


No. Bobbin. Self-induction in millihenrys. 
1 1 0:025 to 0:037 
2 2 0:033 „ 0:052 
3 3 | 0:050 ,, 0:080 
4 4 0:081 „ 0'135 
5 245 0:131 „ 0:219 
6 142-45 0:220 „ 0:375 
7 | 475 0:572 „ẽ 0:645 
8 37475 0:560 „ 0:957 
9 | 1 to 5 0:852 „ 1:520 


і 4 
ing the connections the current can be commuted an 
© нар stray fields controlled, which is of special impor- 
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tion motors. This speeding up materially reduces the transmission 
losses, and also eliminates some possibility of slip. 

The mechanical arrangements and the disposition of the motors 
often, however, do not seem to have received sufficient attention, 
and this has naturally led to a certain amount of dissatisfaction. 
Fach installation should be considered on its merits, and it is essen- 
tial that the class of material to be produced should be known. 
Regarding the question of prime movers, this subject, if the mill 
has its own installation, is open to endless discussion, and every 
type (f prime mover, except the gas engine, is installed in mills 
actually in operation. The author's preference in mills of less 
than 1,000 н.р. is for high-speed reciprocating engines, in spite 
of the fact that the mill engineer is generally more conversant 
with the slow-speed type. The great improvements in gas engine 
design demand a consideration of this type, while the steam 
turbine is favourably spoken of by many mill owners. There 
are also great advantages to be obtained by taking a supply 
of energy from а power company, ав this makes the mill-owner 
practically independent of fluctuations in the price of fuel and of 
strikes. From 25 to 30 per cent. of the mills are driven from central 
generating plavts, and this proportion shows every відо of increasing 
rapidly. Tables I. and II. ive а comparison of the capital outlay 
and running costs of the mec anical and electrical drive respectively 
for & spinning mill of 100,000 mule spindles. 

In view of the existing state of the electrical industry every atten- 
tion should be paid to the electrical equipment of factories of all 
classes, and great care should be taken that the installation is carried 
out in an efficient manner, as one unsatisfactory installation does 
more harm than 20 good ones can rectify. 


Table I.—Comparison of Capital Outlay for a Spinning Mill of 100,000 
Mule Spindles. 
(а) MECHANICAL DRIVE. 


tance in the case of small self-inductauces. Great care should be. 
taken to protect the leads between the fixed and movable coil. In 
the apparatus constructed, the 10 strands were united in а rubber 
conduit pressed together at both ends. In spite of this, a fault in 
contact occurred after a balf-year of uninterrupted use, and the 
fault rendered finer measurements impossible. It is thus advisable 
to still further protect the cable from kinking by means of a spiral 
of German silver wire at the risk of the occurrence of a slight depen- 
dence on the frequency.. 

Externally, this variometer does not differ essentially from the 
recognised forms of apparatus having parallel displacement. 


———— 


ELECTRICAL OPERATION ОЁ TEXTILE FACTORIES.* 


BY H. W. WILSON. 


The distinct progress that has been made in the electrical opera- 
tion of textile factories is shown by the fact that, at the end of 
March, 1908, the horse-power installed will be about 28,000, while 
three years ago it only amounted to a few hundreds. On compar- 
ing these figures, however, with those obtained from the United 
States and Canada, and remembering how much the total toxtile 
power requirements of this country exceed those of the United 
States, it will. be recognised that there is considerable room for 
further development. 

The discussions in various newspapers concerning the advantages 
and disadvantages of the electrical drive have not been conducive to 
a fair consideration of a question worthy of most careful investiga- 
tion; while there seems to be an unfortunate tendency, on the part 
of some electrical manufacturers, to endeavour to impress prospective 


customers with the advantages of their special system. This is Engines, piping, &c., өгесбей............... .... . er £6,000 
hardly justifiable as there can be no great differences in the design Boilers . . . 2,000 
of the machines installed. Chimney and boiler seatings . . . ...... .. ...... . 1,000 

It is generally agreed that the induction motor, either squirrel- Reservoir .. ...... .... ..... . a.. ...... .. 1,500 
саре ог slip-ring, is the best machine for this work, and while there Engine house . көөнө ———q(g——ũ—2—( 600 
вап Бе по wide dissimilarity in the performance of these machines, Engine bed on Oe pec „„ „ „ „„ „„ e ees tho taste aee ttt 600 
there is scope for the exercise of judgment and knowledge in con- ES нс CC nn 
gidering the arrangements for driving the various textile apparatus. E нег ouse d „ өөө соно тонове ооо овевоеоео ное 750 

The advantages which the advocates of electrical driving urge for P л о. 1.200 
the operation of large textile factories are as follows :— gaung Б MB case RESSORT oe ES i 

1. The mill and the engine house can be placed each in its most 14.650 
convenient situation without any regard to their relative positions. Gearing. . . . . . . . . . . .. . . . . nennen 3,000 

2. The internal arrangements of the mill as ds reg shafting, | — 
gearing, belt and rope drives, &c., are greatly simp ified and their Total. . me £17,650 
costs reduced. . . (%) ELECTRICAL DRIVE. 

3. 259 oh as of porte machines is much less arbitrary than in 850 kw. turbo-generator and auxiliary COMP . . 2000 
a mechani ven mul. Boilers . . . . eee , 

4. The chance of a breakdown, which would stop the whole mill, Chimney and boiler seatings . . ...... .... ...... 1.000 
is reduced to a minimum. Reservoir . . . .. . · . · rene 1,500 

5. The ease of running one section for overtime or on special work. Engine house . . . . ...... . . . . . . . ...... 400 

8. The reduction of the maintenance and depreciation charges. Engine bed . — ...t. 500 

7. The greater steadiness of drive which can be obtained under Motors, cables and switcehboard.......... más 500 
suitable conditions, with 8 subsequent permissible higher speed and Boiler house кана ен ее ТО s du ARE e ide Kr VER EN eee NET ER 750 
increased output. Economiser and house. енне 

8. is тегш ЕН the p ys 5 cost of the mill per spindle £16,032 
o» per loom with a factory of above a iven size. z 2880: | | 

9. The possibility of keeping а лл check upon the results Gearing, £550 ; pulleys, 250... ...... .... 800 
obtained in each department of the factory, | Total . . . енене £16,832 


It is further claimed that в better price can be obtained for the 
product of anelectrically-driven factory than for that of one mechani- 
cally driven. With regard to claim (7) conclusive evidence has been 


given on this point, and certain manufacturers have stated their de- 


Table II.— Comparison of Running Costs for a Spinning Mill of 100,000 
M ule Spindles. 


(a) MECHANICAL DRIVE. 


termination to continue the electrical drive, even at an increased Coal, 1,900 Y Poenis te £1,359 7 6 
cost, on account of the much better results which are thus obtained. „ FF 352 10 0 
he pointe on which disoussion ia moei desired are (1) the ad- P ede Вз. 2 . rh 12520 0 
апе pointa disadvantages of grouped and individual drive: (2 e. .-. i r N. eT bolt : 

genie and iadrasiager o! gronped ana аны ыр | PED nee di eee да о 0 
motors respectively ; and (3) the consideration of the best type of Rates, 7s. on 5 per cent. of 114,650 „ CE 
prime mover. The author's own experience is in favour of the Interest and depreciation, 12 per cent. on £17,650 2,118 0 0 
group drive, as in some cases the coupling'of a motor direct toa frame i | 55 
working at variable speeds gives rise to inefficiency, and the heating Total TE 26001879 0 
of the resistances is, ina textile factory, a Source of annoyance. In (b) ELECTRICAL DRIVE. 

cases where individual driving is adopted, but where no speed Coal, 1,400 l. 1. 1. .. . . . 5 £1,268 15 0 
variation is required, squirrel- cage motors with some form of friction Wages (no assistant) |... «eene 277 10 0 
clutch as coupling have frequently been used, and have given satis- Oil, e. . .. . . . . . . . nn nennen . 4577 125 0 0 
factory results. The first cost of these machines is distinctly less Insurance—E, £100 ; В, £22; gear, £16 ; build- 

than that of wound rotor machines with regulating resistances. The ings, E10... ...... . . . ce ннн ӨӨ" 148 0 0 
alternative arrangements for driving the frames, where variable Rates, 7s. on 5 per cent. of £16,052......««« . . . 46 280 15 5 
speed is essential, is to group the machines and drive with a single Interest and depreciation, 12 per cent. оп £16,852 лә 
motor, changing the pulleys for speed variation. There is often Total £4,119 15 0 


considerable difficulty in inducing manufacturers to speed up the 
line shafting in accordance with the requirements of standard induc- Cost per kilowatt-hour for 850 kw., 56 hours per week and 50 weeks 
per year, mechanical = 445d. ; electrical = 415d. 

Nore. —Coal cost based on 21b. per indicated horse-power, 73. 3d. 


per ton, 56 hours per week, 50 weeks per year. 


ocu. ОДДИ Oe еы nee See ee у ыы аас сы oM NE 
*Abstract of a Paper read before the M h ес 
Institution of Electrical Engineers. R 
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DISCUSSION. 


The CHAIRMAN (Mr. M. B. Wield) agreed that if the engineer found 
himself restricted in one particular quarter, he must look in other 
directions for an outlet for his capabilities. The author had brought 
forward the subject of the electrical driving of textile factories as such 
a possible outlet, and the points at issue were whether there could be 

eat development in the near future in the use of electricity for 
dating textile factories and what general principles would be most 
conducive to the best results. 

Mr. C. D. Tarte said that the author had, to a large extent, confined 
his remarks to spinning mills, but there was a still larger scope for 
electrical driving in weaving sheds. The difficulty hitherto had been 
that in weaving sheds the shafting was uaually arranged to run at rather 
slow speeds, so that motors direct-coupled to the main shaft were out of 
the question. A manufacturer who had two sheds, one of which was 
driven electrically and the other by steam, had stated that the electrical 
drive was far superior to the steam drive, and that he got an increased 
output; his cloth was better and there was a reduced upkeep of 
his looms. If a man simply replaced his mill engine by a turbine with- 
out any stand-by at all, he thought he was running very great risks, 
and, if a stand-by had to be provided, either the plant must run ineffi- 
ciently or the capital cost be increased. The solution of the problem 
seemed to rest проп the supply of power from an exterior source. It 
appeared that an increase of Б per cent. in the output from a mill would 
mean 14 per cent. on the total capital employed. He had tried examples 
both of the individual drive and collective drive, and at the pre- 
sent time did not know which users most appreciated. With regard to 
squirrel-cage and wound rotors, he installel wherever he possibly 
could the squirrel-cage machine. He found no difficulty in starting up 
with an auto-transformer, and they gave excellent results. He did not 
rs with the author as to the figures taken for the coal consumption. 
lf he bought coal at 7s. 3d. per ton a greater weight of coal would be 
required than he had allowed for, and there were very few people at 
the present time who could buy coal at that price. He thought that 
2} Ih. of coal per indicated horse-power, at about 88. 6d. per ton, would 
be nearer what the nveragre mill-owner had to pay. 

Mr. WoopnovsE thought there was no doubt that the advantage of 
роке supply from a public authomty was pretty well established. 

ith regard to the three-phase aud direct-current systems of driving, 
he had gone into the question of driving textile machinery with direct- 
current motors. It was quite simple to design a shunt-wound motor 
to run at constant speed at all loads, provided the load did not vary 
rapidly ; but when it did, the results were most distressing. For speed 
variation he thought that the induction motor was suitable for practi- 
cally all textile machinery; there was, however, room for a motor 
which would vary the speed of spinning frames, as the cop was wound. 
The speed could be increased on the wind as it neared the centre, and 
decreased as it moved outwards, and in such a case it seemed highly 
probable that а single-phase motor with an arrangement for varyin 
the speed, as the bar guiding the thread on the cop rose and fell, would 
be successful. Mr. Taite had mentioned the vital importance of out- 
put. If machines could be kept running at the top speed, then a 
greater profit was got on thé capital. He (Mr. Woodhouse) quoted 
cases showing the increased output with the electrical drive, and in 
опе case showed that the extra profit obtained paid the cost of the 
power. With tar to the comparative horse-power of mechanically 
and electrically driven mills, that was a very interesting point, and a 
difficult one to obtain. His experience was, it did not reduce tle 
cost, by converting to electrical driving, but increased the output, and 
so for the вате horse-power more work was turned out. The value of 
good millwrighting was another very important point, for the mill- 
owners frequently were prejudiced in favour of running their shafting 
at speeds at which their grandfathers ran them. 

r. Bowman did not think that there was any doubt that if electri- 
city could be supplied at 1d. per unit, it would not pay the mill-owner 
to put down his own plant, but until it was sold at that prico he was 
1155 direct driving was better. It was, he thought, possible to reduce 
He Ka piven in the tables for a mechanical drive by £3,000 to £4,000. 
* А а that if а turbo-generator were put down it would have 
М p ouble set, thus increasing the capital charge. 

баш: зе that the question of cost was the chief factor in 
dot, ]i E whether a mill-owner would take up electrical driving or 
i m a mill of 1,300 n.r. with 100,000 spindles were considered, the 
We E tage would be 800kw. or 900kw., and if driven with tur- 
it а НН a steam consumption of 18:5 Ib. to 191b. per kilowatt, 
биги "ie "m output of about 2] million units per year. The works 
cost, 5 vus ы 0:175d. per unit. Adding 13 per cent. capital 
repairs 95 cent. depreciation, 2 per cent. insurance, and 1 per cent. 
D it would be found that'the'cost would be raised to O'3d. or 
ower f per unt, and he did not thiuk it would рау a mill to take 
iko К rom an outside source unless they could get it at something 
unit a id unit. The difference between 0:3254. and 045d. n 
11,400. output of 24 million units per annum would be roughly 
Тате ROLES took exception to some of the figures given in 
was handicapped by f to Table L, he asked why the mechanical drive 
included wirin а a lighting generator at £1,200, for if that 
Table II. it 8885 ч ould be оп the electrical side. Referring to 
the eflicienc à = rather strange, after the author's admission that 
th y of an electrical drive could be the same as the efficiency of 

e mechanical, that the coa] f i i і оп 1,400 
LM P,, compared with coal for the electrical drive was based on 1, 
that Mr. Wilso ith 1,500 1. H. P. for the mechanical, and he was afraic 
cally driven mill would get, no cotton-mill engineer to run an electri- 

without an assistant or two. He also asked why it 


D ——— 
— —————— —— [—————— o! 


was that the buildings only roquired half the insurance with electrical 
as with mechanical drive. | і | 

Mr. BLACK MORE said that his experience differed from the author's 
as to the amount of work done by a rolling mill or a mining motor 
and а motor for textile work. Owing to the special operating con- 
ditions, several manufacturers had found to their cost that motors for 
textile work had to be designed specially and that the ordinary rolling- 
mill motor was not suitable for the work. He considered the item in 
the author's tables for motors and switchboards was too low. With 
regard to the question of grouped and individual driving, he considered 
grouped driving was the only solution for mille. He recommended 
eue еше motors up to at least 150 п.р. and said that it was pos- 
sible for a modern mill to average about 1:98 lb. of coal per indicated 
horse-power with coal at 7s. 10d. per ton. 
superior to reciprocating engines. 

г. S. L. Pearce did not agree with the lust speaker as regards the 
condemnation of engines other than turbines. · In connection with tex- 
tile power loads, ho was aware that, in dealing with cross-compound 
engines, an even turning moment was not obtained, and that therefore 
a turbine was the best prime mover to erect. He thought very much 
better results could be obtained by using multiple crank engines. He 
found by means of a recording diagram that the frequency of the 
system with which he was connected was well within 4 of 1 per cent., 
but he was prepared to admit that turbines might improve slightly on 
it. The author referred to the fact that no very great progress had 
been made in this part of the country with electrical driving in textile 
factories. Hedid not think electrical engineers could expect to replace 
fairly modern steam plant which had only been installed four or five 
years. There were, again, cases where steam engines which had been 
at work а fair number of years were giving good results. In tho 
United States the large increase in the electrical drive was probably 
due to the fact that they were new mills. With regard to theefficiency 
of the various systems, he thought that if it were taken on the basis of 
the power delivered to the line shafting there was not very much diffe- 
rence between an ordinary steam driven mill and an electrically driven 
mill employing their own plant. The case was different when taking 
the supply from a public power company, because in that case the 
efficiency of the engine or turbine was eliminated ; and when the power 
was metered on the low-tension side of the transformer the losses were 
confined to the cables and motors. He thought that cases where it 
would pay a mill-owner to put in a private e ectrical plant were few 
and far between, and that Mr. Wilson’s figures on the mechanical side 
were rather overrated. 2, 

Mr. J. CoLQuHoun gave results of a test of a triple-expansion Corliss 
engine in an up-to-date direct-driven mill. The coal consumption, 
including the heating of the mill, the latter accounting for about 5 tous 
of coal per week, was about 1'6 lb. per indicated horse-power. Tho 
coal used was Yorkshire slack costing 88. 6d. per ton. 

Mr. WILson (in reply) stated that, owing to the lateness of the hour 
and the wide scope covered by the discussion, he would reply to the 
various speakers at a later date. | 


Turbines were greatly 


— ee 


CORRESPONDENCE. 


THE THEORY OF ALTERNATE-CURRENT TRANS. 
MISSION IN CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I have read with much interest the article on alternat- 
ing-current transmission in cables in your issue of the 6th inst. 
The writer mentions that results can be obtained, by the gra- 
phical method described, accurate to af least 10 per cent. The 
error, however, in any graphical method of this type depends 
very largely upon the length of cable taken as the unit ; divid- 
ing the cable up into two. mile sections will give much more 
error than if one-mile sections only are taken. Any definite 
figure for the degree of accuracy is, therefore, somewhat mis- 

ading. 
М Apart from this the method is needlessly inaccurate. Re- 
ferring to the last paragraph on p. 277, the P.D. 1 mile from 
the end ia found to be 3:8 volts. The leakage is supposed 
concentrated at this point, and the leakage current obtained 
for the first-mile scction is consequently too high. The effect 
is to give too large a value for the current and too small a 
value for the P.D. atany point. The same thing applies more 


‘forcibly when alternating currents are considered. 


I had occasion some time ago to use a graphical method for 


issi h better results could 
cable transmission, and found that muc | 
be obtained by placing the leakage and capacity at the centre 
of the section, instead of at tho end. The assumption in this 


| ' j to the potential half-way 

se is that the leakage current 1s due to the. | 

long a section, instead of at the end. This is, of courze, much 
o 


nearer the truth. 


After the first balf-section the two methods became identical. 


F 
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The following are the comparative errors by the two methods 


at the 20th section when у= 10-* mhos and r— 1000. THE PROVINCE OF THE ILLUMINATING ENGINEER.* 


BY LEON GASTER. 


Leakage at end. Leakage at centre. 
V ts рег GON vtae Е per cons Until the last few years the question of proper illumination has 
ыр РИК E A. i nct n not received adequate recognition at the hands of either the gas or 
It will be seen that the one method gives about one-tenth | electrical engineer. Their business has been to supply energy but 
the error of the other.—I am, &c., A. J. ALDRIDGE. not illumination, and the consumer has been left to make the best 


use he could of the illuminant provided. 

Light is the cause, and illumination is the effect. The properties 
of good illumination are sufficient, but not excessive, light on the 
object viewed, absence of bright light in the field of vision and of 
glare due to the light striking an object at such an angle that a large 
part of it is reflected directly into the eyes. In designing the 
scheme of light, moreover, the intentions of the architect should be 
considered, as a badly thought-out scheme of illumination may fail 
to bring out the esthetic features of the decoration. It has been 
proposed that a new specialist, to be known as “the illuminating 
engineer,” should be established, and the author gives the qualifica- 
tions which this expert should possess. Besides the virtues of strong 
will, even temper and tact, he should have a sound grounding in 
those branches of physics, chemistry and physiology which are par- 
ticularly pertinent to his work, and he must also have a lively 
sense of the artistic. 

In calculating the illumination of a particular room, it must be 
remembered that this falls into two parts, that derived from the 
direct radiation from the souree of light and that of the diffused 
light from the combined reflection of the surrounding surfaces. Dr. 
Louis Bell has made a series of tests to determine the coefficients of 
diffused reflection, and the results obtained by him by using various 
wall-papers are summarised in the table below. Mr. G. H. Stickney 
has also investigated the effect of certain coloured rays falling on 
different coloured objects, and his resultsare reproduced in the Paper. 


Table of Cocflicients of Diffuse Deflection. 
— — Coefficients for 


We have submitted Mr. Aldridge’s letter to Dr. Drysdale, 
the author of the article referred to, and have received the 
following reply :—. 

TO THE EDITOR OF THE ELECTRICIAN. 

Sin: Mr, Aldridge's letter is of interest as showing that the 
method of graphical solution of cable problems is successful and 
of value in practice. As to his points concerning accuracy, it 
is true that smaller intervals should theoretically give greater 
accuracy, a8 in any other process in which finite intervals are 
taken instead of infinitely small ones; but it must also be 
borne in mind that if the intervals are decreased beyond a 
certain amount, the accuracy of plotting becomes less, and it is, 
therefore, probable that there is a more or less definite limit 
for the accuracy obtainable. Of course, as is stated, much de- 
pends upon the care taken with the work. 

Mr. Aldridge’s contention as to the error caused by taking 
the leakage, &c., at the end of the interval instead of the 
middle is, of course, correct, and in geveral of the curves which 
will be given in the Paper we have carried out the working in 
the way he suggests. It is, however, a little difficult to clearly 
explain tbis when describing the method, although the way of 
doing so is fairly obvious to anyone who goes into the matter. 


Unless care is taken, however, mistakes are liable to arise | Dinos | соо, Skylight. Ine. lamps. 
which decrease instead of increase the accuracy of working; Plain ceiling. Dh 5 do өөө Bel 
and unless the worker is very sure of his method, I am inclined dá ун Vor. tatit М ccc 0.55. . 06 
to think fewer difficulties will arise by working in the way I | Crepe > Darkish coffee brown. . 0˙ 08 0:06 
have indicated, especially if the intervals are taken reasonably К .. Deep yellow buff... 04L ee 0-41 
small. Itis true that the matter is of some importance, as the T ve Deep red 2222 005 ооа 
error due to taking the leakage ог capacity at the end is cumu- | Cartridge las инан ын о 007 
А р Е | Sou : ge... Dull green . ee 011 ...... 
lative from section to section, but even with this in the various b . Light green . .. . . 023 4 0˙18 
cases in which we have checked it the total error does not * .. Light blue . 021 . 0:20 
appear to exceed the 10 per cent. given. I am much interested „ . Faintyellowishgreengrey 045 — pos 
to see the remarkable accuracy which Mr. Aldridge has himself ONE S MT — 9410 010 
obtained, which emphasises the importance of the graphical ‚ЭЕ aoe Wa Greytel . o tu ts 


method.—I am, &c., CHARLES V. DRYSDALE. 
Northampton Institute, E.C., Dec. 11. 


= =©=ы=——————— 

Mussoorie Hydro-Electric 8сһеше.—Оп October 4th the 
foundation stone of the new power house for the hydro-electric 
acheme in progress at Mussoorie (Upper Punjaub, India) was 
laid in the presence of a distinguished company. The Hon. 
H. K. Reynolds, Commissioner for the Meerut Division, 
lowered the stone into position. Subsequently the company 
inspected the works, under the guidance of Mr, J. S. Pitkeathly, 
representative of Messrs. Bruce Peebles & Co., of Edinburgh, 
the main contractors for the undertaking. 

The primary object of the scheme is to provide a plentiful and re- 
liable water supply for the electricity generating station. Springs 
which can be depended upon for 250, allons per day have been 
utilised by the municipality ; these springs being located at a level of 
1,500 ft. below Mussoorie itself, necessitate a powerful pumping 
plant. The abundance of water power in the district made a hydro- 
electric scheme easily possible, and the contract was awarded to 
Messrs. Bruce Peebles & Co. about a year ago. A stream known as 
the Bhattu is being dammed, and a duplicate pipe line 4,500 ft. long 
runs down the hill to the power house, supplying water to the three 
300 н.р. Pelton wheels under 890 ft. hend. The pipe line and Pelton 
wheels were supplied by James Gordon & Sons, London, as sub-con- 
tractors to Messrs. Bruce Peebles & Co. Each Pelton wheel is direct- 
coupled to a Peebles 150 kw. high-tension alternator, the combination 
running at 500 revs. per min. Current is to be transmitted ut 6,600 
volts by two overhead transmission lines, one running to the pumping 
station direct and the other to the town of Mussoorie and on to the 
pumping station, thus providing a loop system. The pumping station 
is being equipped with two 150 n.r. high-lift pumps, each driven by a 
Pecbles induction motor, and either unit will be sufficient for the work, 
the second. being a stand-by. "Tho remainder of the load which the 
station can carry will be furnished by public and privato lighting and 
motor Spp eS After the inspection the visitors were entertained 
to lunch by Messrs. Bruce Peebles & Co., the company's represen- 


tative, Mr. Pitkeathly, being himself the oate havi : 
model kitchen specially for the occásion, R 


Light and illumination are peculiarly subject to fallacious mis- 
understandings, one of these being that light may be increased by 
reflection. It may be taken as an established fact that all modern 
light sources are too bright to be used uncovered. They should, 
therefore, either be enclosed in а globe, so that the light is diffused, 
or placed so that they are not in the direct line of sight. The author 
then exhibited a series of lantern slides showing the distribution 
obtained in combination with holophane globes and reflectors. 

With regard to factory lighting the illumination should be suffi- 
cient and the lamps so arranged that the work can be turned out 
equally well by artificial as by daylight. The amount of light 
depends upon the peculiar conditions, and the cost is trifling com 
pared with that of labour. The provision of proper illumination 18 
true economy and the expense of maintaining the lighting system 
in a proper manner is repaid by the greater efliciency obtained. 

In the case of shop-window lighting, light is not only inetfectively 
squandered, but also defeats its own ends. The lamps are placed 
in such a way that the prospective customer cannot view the goods 
displayed without discomfort. This method seems to have arisen 
through confusion between two distinct objects; first, the attrac: 
tion of the purchaser, and second, the exhibition of the contents 
of the shop-window to him, when he has been attracted. Unfor- 
tunately these two objects are not kept distinct. If intense bril- 
liancy is to serve as an attraction, it should be arranged во as to 
only visible to the destined customer, and not to obstruct his view 
of the window. Unsatisfactory methods of lighting are also in use 
in many libraries, the gangways being brilliantly illuminated, while 
the illumination of the reading-tables, where а good light is essen- 
tial, is less than insufficient. The proper lighting of the shelves 18 
also а point which repays attention. : 

The author strongly recommends that proper plans of the 1n- 
atallation should be kept, and advantage should be takon of the 
Engineering Standards Committee glow-lamp specification in esti- 
mating the value of the lamps ordered. The illuminating engineer 
ought to be responsible to the consumer for the ultimate result ob- 
tained in the scheme of illumination adopted at his recommends- 


— — 


* Abstract of a Paper read before the Association of Engineers-in-Charge, 
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There was also the occulist’s side of the question. Е 

the children in the schools had bad eyesight. which Шоп кие ы 
worse as they passed through the schools, and in America he under- 
stood it was even more serious. There must be something radically 
wrong with the illumination, and the matter ought to have the com- 
bined consideration of occulist and architect. Improvement in photo- 
metrical methods was needed. There was also necessity for co-opera- 
tion between the societies interested, as not enough discussion was at 
present given to this important subject. 

Mr. F. BRoADBENT thought that illumination and not illuminating 
engineers was required. The colour scheme was all very well, but he 
had his doubts whether it would be pleasant for the parties concerned 
to adapt their wall paper to a scheme of lighting proposed by the 
illuminating engineer, however correct it mi ht be. 

Mr. L. GasTER (in reply), although he welcomed the criticism, was 
morə than ever convinced that the illuminating engineer needed a 
good temper. All the objections raised would be met, and he had 
pleasure in stating that a paper, whose object would be to deal with 
illuminating engineering, had already been started. The question 
was an international one, and great progress had already been made 
in America and the Continent. The consumer had no friend, as all 
ре with whom he was concerned at present had axes to grind, 

Ie asked for co-operation between the constituent bodies. Illumina- 
ting engineering was not yet a science, though that was merely a 
question of time. The question of street lighting demanded grest 
attention, and as we had sanitary inspectors, so we ought also to have 
inspectors of illumination. 


tion, and it is his duty to advise impartially as to the proper metbod 
of illumination to be adopted i. e., the one giving best results from 
all points of view. | 

Turning to the question of measurement of illumination, the 
question may be raised whether it is measured with sufficient accu- 
racy and with simple enough apparatus to make it a practical basis 
of computation. In this connection a number of new illuminometers 
are at present on the market, and the widest errors made by these 
instruments are small compared with the discrepancies which are the 
common results of the present illogical practice. The work and 
progress of the Illuminating Engineering Society show a way of 

ringing about a freer interchange of opinion on this subject among 
engineers, and the value of the illuminating engineer may be made 
known by reading papers before societies, or by the issue of a special 
publication dealing with his interests. 

The Paper concludes with some remarks made by eminent 
American engineers on this subject at the inaugural meeting of the 
Bociety of Illuminating Engineers, expressing their agreement with 
the objects in view, and states that the public want the best illumina- 
tion for money spent ; the way in which it is obtained is immaterial, 
and a reform which is advantageous to all parties is worthy of serious 
consideration. 


DISCUSSION. 

Mr. A. P. TRoTTER (who took the chair in the unavoidable absence 

of Sir William Preece) called attention to the curious fact that although 

| there were plenty of means of measuring current consumption and 
candle-power, methods by which the result of the light, i.e., the illum- 

' ination, could be measured, had been neglected. There was a great 
lack of instruments for this work. He referred to the work ot Sir 
Wm. Preece and the mathematical treatment of this subject by Lord 
Kelvin. These pioneers were, however, twenty years too early, and 
the work which they had initiated had only recently been again taken 
up in a serious manner, 

Mr. A. Davey referred to the table in the Paper dealing with the 
coefficients of reflection for various coloured fabrics. He inquired 
whether in the case of a shop window where different coloured goods 
were successively displayed the scheme of lighting would have to be 
materially altered. 

Mr. H. Наятіхоз remarked on the difficulties which were expe- 
rienced by the gas engineer owing to the restrictions placed on him 
with regard to consumption. He instanced a case where no burner 
was permitted to consume more than 2 cubic ft. per hour, and the im- 
possibility of obtaining sufficient illumination on this meagre allow- 
у was obvious. e introduction of the incandescent mantle, 
T ough slightly increasing the consumption, had more than doubled 
min in eL A 1 черер with the new idea of an illu- 
| АБ . ; : 
pi ed i distribution e gas and e ectrical engineer were fully occu 
r. C. WIIsox could not agree to this. There were enough experts 
жы „and their multiplication was undesirable. The method of 
Shine, the аы па. engineers, when formed, was a matter 
т п ed consideration. The proper person to do the work was the 

Mr А 8 00 engineer actually employed in the work of distribution. 
es а" oPER, although agreeing with the author that the prin- 
еа, Е ying illumination were most important, and that they 
йө: u poe! realised, ex pressed the view that the illuminating 
е 2: istinct species, was unnecessary and would not be wel- 
d рУ T architect, and others, with open arms, as had been sug- 
de AU e author. Architects did not readily welcome the elec- 
8 Gi пеег, and certainly would not welcome the amina E 
vidi Ns ore warmly. Engineers should make themselves acquain 
el чеин of good illumination without unnecessarily 
ale ib 5 was strongly averse to the formation of a new society, 
ШШ ре ын proved that the older societies, such as the 
aay tor 15 ectrical Engineers, could not provide what was neces- 
ы R at Similarly he was averse to new publications, be- 
difficult d en : eal was written already, and it was ЧЕ кек 
EE › read all that was necessary when it was supplied throug 

M: rw number of channels. 
йо k Oor н considered that there was a great need for 
ios ol ү e go on illumination. The public required infor- 
when they h | Ba methods of using a particular illuminant, 
11075 105 chick A ecided on its employment, but it was informu- 

or more experts ey M uot willing to pay. There was no need 
their wares’ and eL istributing engineers were the people to push 
should also be 0 to keep closely in touch with the consumer. It 
used to the b eir business to see that the commodity supplied was 
н est advantage. The author had stated that the illumina- 


ting envi 
11 А E А А А 
һе fund or must be an impartial man. Where was such a man to 
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AUTOMATIC CAB-SIGNALLING ON LOCOMOTIVES. 


The following is an abstract of the discussion which took 
place at the meeting of the Institution of Electrical Engineers 
last week, when Mr. J. Figg read his Paper on “ Automatic 
Cab-Signalling on Locomotives.” An abstract of this Paper 
was given in our last issue. 

DISCUSSION. 


Mr. J. W. Jacoms Hoop considered that the system introduced to 
their notice was undoubtedly an extremely useful one, and, in his 
opinion, some of the principles involved in the system were such as 
railway comae would, in the future, depend upon for the control 
of their traffic. He did not suppose, however, that the system as it 
stood would meet all the requirements of railways. He was satisfied 
that, in the future, railways would have to depend upon a system 
which would indicate on the engino the state of the signals. It was 
disappointing to find that the system described was only a supple- 
mentary one to the ordinary outdoor signalling. He had rather anti- 
cipated that there was an intention to entirely do away with the old 
outdoor system, and use an entirely new system. What did this system 
do? It gave an indication to the driver what was the state of tho 
signals he was approaching. This was, he admitted, a good deal, but 
did it justify the expenseof a supplementary s stem only? It did not 
remove the weak spot of want of communication between the signal- 
man and the driver ; also the driver was still left to disregard a signal 
if he was inclined to do so, He did not think it was an impossibility 
to introduce some system of doing away with the lack of control over 
the driver’s action. | 

Mr. A. C. Brown claimed to be the first to introduce the 19 1 or 
method of connection adopted in the system outlined by Mr. Pigg, 
that was the use of a steel wire brush asa means of making connection 
between the engine and the track. Such apparatus had been fitted on 
railways as far back as 1898. It being admitted that the steel brush 
was the best way of making contact, he was rather surprised that Mr. 
Pigg should have introduced an auxiliary apparatus, in the form of a 
metal disc, which did not appear to have anything like the efficiency 
of the wire brush. A metal disc coming into contact with a metal rail 
at high speed would be liable to damage, and when snow was about 
would prohably be useless. If the disc was required he would suggest 
Һас the outside edge be composed of a continuous circular wire brush. 
He mentioned the possibility of continuous signalling to the driver by 
means of a wire laid alongsi o tho track or on poles 60 ft. from the line. 

Mr. A. T. BLACK ALI. mentioned the system in use so successfully 
on the Fairford branch of the Gt. Western Railway, which did away 
with the distant signal altogether and relied entirely on the indication 

iven in the cab of the locomotive, a considerable saving being thus 
effected in the labour and expense of the ordinary visual signalling. 

‘he normal signal in the Great Western system was danger, and current 
had to be picked up to procure a clear signal, so that if anything 
happened to the apparatus, the danger signal was indicated. In Mr. 
Pigg's system it appeared that the normal signal of clear was given 
if the apparatus was out of order so that a driver might arrive at his 
home signal before he found out where he was. М 

Mr. А. Н. Јонхѕох remarked that опе of the first principles to һе 
considered was that, in signalling for safety, the apparatus must be so 
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would be used for keeping the signal lowered, and it would return to 
donger position by gravity. 

Mr. R. Barn said as far back as 1877 a system was tried on the 
Great Northern Railway whereby an indication was given on the cab 
of the locomotive 500 yds. away from the signal. One of the first things 
that would strike anyone acquainted with the subject would be that 
Mr. Pigg’s system was exceedingly complicated, and, therefore, ex- 
ceedingly costly, and that would often put a different complexion on 
the matter. In Mr. Pigg’s system the cost of fitting the locomotives 
would appear to be about £25 each, and £100 per signal box would not 
cover the cost of installation. There was no doubt, he thought, that 
the most economical method of signalling was the giving of all signals 
off che cab. Besides the question of cost, any system of signalling on 
the locomotive would have to be universally adopted to be of any 
use, owing to the interchange of 5 traffic between tho 
various companies necessitating that all engines should be fitted with 
the same apparatus. On the other hand, if you had a bell by the road- 
side, which would give a loud audible signal, this would give the driver 
a clear indication that he was approaching a signal. He had carried 
out a number of experiments with such a system, and these had been 
very successful. Keeping down the expense was a very important 
point, and to do this the signal to the driver had to be kept off the cab. 

Mr. A. Ө1ЕМЕХ8 remarked that Mr. Pigg had stated the chief object 
of all systems to be to dave time; but he should think that in this as 
in many other engineering problems the cost was the governing factor. 
That factor was, of course, somewhat modified by the requirements of 
safety, but, all the same, cost was of prime importance. He had had 
the opportunity of seeing at work on the Great Western Railway the 
system outlined before the last Engineering Conference“ in September. 
Mr. Pigg’s system certainly seemed very costly, and it wus entirely in 
addition to the existing system, whereas the Great Western system did 
away with the distant signals altogether, which was a considerable 
saving. The difficulty with Mr. Pigg’s system seemed to be that the 
giving of the danger signal depended on the making of a contact, and 
when the apparatus on the engine failed there was no indication to the 
driver as to where he was. In the Great Western Railway system, if 
the connections failed, the danger signal was given. Further, it was, 
he thought a requirement of the Board of Trade that audible indica- 
tion of danger must be different to that for safety. 

Mr. ANDERSON (Great Western Railway) thought that Mr. Pigg’s 
system covered the main of the requirements of a supplementary 
system of signalling. There was certainly a need for a supplementary 
system of signalling, especially in foggy weather, speaking from the 
traffic man’s point of view only He was struck by the fact that in 
Mr. Pigg’s system the normal signal on the engine was “all right,” 
whereas in the ordinary signalling the normal was danger. Mr. Pigg’s 
system a red to him to be of a most complicated character and very 
costly. e cost was always the prime factor, but safety was also of 
first importance. 

Мг. H. J. ЈАЕСОАТЕ said he was much struck by the complicated 
character of Mr. Pigg's system, and in the matter of cost it would 
appear to be prohibitivo. The question of cost was undoubtedly of 
distinct ре He had designed a purely mechanical system of 
indicating by means of a bell at the distant signal when that signal 
stood at danger, the indication being given automatically. 

Mr. RAYMAN WILSON said that the North. Eastern Railway Co. had 
done more than any other company in trying to solve the problem of gig- 
посади to fast-running trains. Не was, personally, rather doubtful of 
the efficacy of dispensing with the distant signal. As to the number 
of bars used in Mr. Pigg's system, he though this was justifiable, inas- 
much as it kept the driver in constant communication with the signal - 
man, and he got a continual indication if the signal was at danger. 

Mr. J. A. F. AsPINALL (Lancs. & Yorks. Rly.) in a written communi- 
cation said that it was not generally known that an arrangement 
which had many points in common with that spoken of in Mr. Pigg's 
Paper was in use on the Northern Railway of France in 1877, and 
Papers were read on the subject before the Institution of Civil Engi- 
neers of France both in 1876 and 1877 by Mr. Lartigue, the inventor 
of the system. In the centre of the track a piece of timber, raised 
above the rail level and covered with sheet brass, formed what was 

called a crocodile,” on account of the peculiarity of the sha and 
suspended from the locomotive wasa brush made of a bunch of co per 
wires making a contact with the crocodile. The general effect of the 
arrangement was that the brake could be applied, steam could be shut 
off, and a bell rung in the signalman's cabin in the event of any trains 
ne if. WERE 

г. R. H. WAITE (communicated) doubted wh -fashi 
audible signal, the detonator, vould be 5 
bility, in the case of fogs and snowstorme. Mr. Pigg did not mention 
any provision whereby the brakes of the train might be automatically 
applied in the event of the driver ignoring a stop signal. That could 
be arranged to work in conjunction with any electromagnetically con- 
кугш systein of signalling in a variety of ways and at a trifling extra 
Mr. F. W. Cooke (Gt. Northern Railway), in a written communi 
tion, considered that too much ünporlaiico should not be attached to 
expense in the early or experimental stago. Mr. Pigg's system had 
ME кү thoug ht out, and he quite agreed that the signals should 
undoubtedly be placed in the cab of the locomotive, The route indi- 
cator was a very desirable adjunct, but might be dispensed with in 
the eld stages, as it somewhat added to the complication and might 


* Paper by W. Dawson on “А Sy - 


arrangement of the collecting brush seemed to be one of the best of 
its kind ever devised. There was one method which might be utilised 
for supplying the current for actuating the apparatus, which did not 
seem to have been considered, that, was picking it up from a live insu- 
lated section of the runmng rail. This would do away with the neces- 
sity for extra contact bars, and would have the advantage of always 
being clean and ready for use. | 

Mr. James BowMan (communicated) said that the necessity for 
a signalling system which would give the driver both audible and 
visual signals in the engine cab had been proved repeatedly. The 

resent system of signalling had a particularly weak point when the 

istant signal was considered. In the case of a driver approaching 
the distant signal at night, if through any cause (and there were many) 
he should unwittingly pass the signal at danger, he had no warning 
signal that he had done so, and should he then sight the home signal 
at danger he might easily assume it to be the distant signal and over- 
run it. Whatever claims for consideration a cab-signalling system 
might have, either аз a supplementary system or to supersede the 
pen main-line signals, there could be no doubt as to the advisa- 

ility of the distant signal warning arrangement. He could not see 
why cab signalling should not ultimately be adopted, since it could 
fulfil so completely the functions of the existing signals. He would not 
advocate it as a substitute for siding signals, as there was no call for 
such an arrangement. If it were not for the serious question of cost, 
it would be much more satisfactory to have continuous means of com- 
munication between the signal box and the cab throughout the signal- 
ling section, so that the signalman could reverse the cab signals at any 
point in case of emergency. He drew attention to the necessity for 
means of ascertaining that facing points were properly pulled over, 
and this should also be indicated to the driver. The question of cost 
scemed to be the only plausible objection that engineers could raise 
to automatic cab signalling as a principle. 

Mr. J. Pico, in reply, said that the expense of a supplementary 
system was justified by the requirements of traffic. He considered, 
however, that the driver's attention being called to the signal was all 
that was required, or at any rate would minimise the risk of danger. 
They had had no trouble whatever with regard to the working of the 
metal discs referred to by Mr. Brown. He had the greatest admira- 
tion for the Great Western system, but it had one drawback- viz., 
the use of a tripping arrangement. Accidents due to a driver ignoring 
& signal, or a train failing totake a curve when going at a high rate of 
speed,'could not be guarded against by any system of signalling. 

upplementary signalling was desirable from the driver's point of 
view. As to the point raised by several speakers, that the danger 
dies should come on if anything happened to the appuratus, the 
indication given in euch a case in his system was not u clear " signal, 
the indicator pointing at what was merely a zero point. A great 
many mechanical systems had been brought forward, but had all been 
found wanting in some particular requirement or under certain con- 
ditions of working. 


NEW METHOD OF STARTING AND PROTECTING 
ALTERNATING-CURRENT MOTORS. 


Alternating-current motors have usually been provided merely 
with a fused switch and an ordinary non-automatic starting rheostat. 
А new starter has, however, recently been placed on the market, 
arranged to operate on no-voltage and overload. The inventor claims 
that by the arrangement of a single overload coil in the secondary 
or rotor circuit of either a single-phase or polyphase induction motor, 
all the required protection in the event of overload is obtainable, 
and also that the combination with the said coil of a single no-voltage 
release coil across one of the primary or stator phases gives 
the required protection in the event of no voltage ‹ n all or any one 
ofthe phases. In consequence, considerable simplification is claime 
to be effected on the asual circuit-breakers, and, moreover, the 
starting rheostat and protecting device can be very conveniently 
combined in one piece of apparatus. The accompanying illustration, 
Fig. 1, shows the combined starting and protecting apparatus 
suitable for a three-phase induction motor, and it will be noticed 
that itis fitted with additional rings and contacts for the line or 
stator phases, besides the usual rotor contacts to which the starting 
resistance is connected. These rings and contacts are arranged in 
such a manner as to open the primary or stator circuit of the motor 
when the brush-carrying lever is in the off position. 

Referring to the diagram of connections, Fig. 2, R is the rotor, 8 
the stator and L the line of a three phase induction motor. The 
starting rheostat, in addition to the rings and contacts previously 
referred to, is fitted with an overload coil, A, which is connected in 
the secondary or rotor circuit of the motor and a no-voltage release 
coil, B, connected across one of the primary or stator phases. The 
overload coil A is disposed in such a manner as to open the circuit 
of the no-voltage release coil В in case it should operate—that 18, if 
an overload should occur. Fig 2 shows the connection diagram 
when the motor is running. In starting up the motor the brush- 
carrying lever C closes first the primary or stator circuit of the 
motor and is then successively moved over the various con- 
tacts сї, cz, c3, ct, c, and finally reaches the last contact с°, or the 
running position where all the resistance is cut out and where it is 
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held in closed position against the tension of a spring, D, by a suit- 
ably arranged hook, H. The spring D for commercial purposes is 
situated in the centre of the brush-carrying lever C, but for the sake 
of clear illustration same is arranged as shown in Fig 2. 

In case of no-voltage, the no-voltage release coil B will release its 
core which is arranged so as to fall down on the hook H, and the 
brush-earrying lever at that moment, through the influence of the 
spring D, flies back to the off position and thus disconnects the 
motor from the line. 


Fic. 1. 


_ If the motor is overloaded the current in the rotor circuit will 
increase in practically the same proportion as the stator or line 
current, and the overload coil, therefore, will operate. In doing so 
the circuit of the no-voltage release coil B is opened, and the brush 
carrying lever C again flies back to its “off” position as before, 
thus disconnecting the motor from the line. Should the supply be 
cut off on one of the phases only, as sometimes happens when 
one of the main fuses blows, or through the breakage of a wire, the 
motor will keep on running as a single-phase motor, but the rotor 
current will increase in a dangerous manner. The overload coil A 
in such a case will immediately operate and open the circuit of the 
no- voltage release coil B. 


Fic. 2. 


dud pplication of this method guards against large rushes of 
0 : due to inexperience and carelessness on the part of atten- 
and ci such as are likely to occur where separate starting rheostats 
able EN breakers are in use. The device is not only applic- 
which, polyphase induction motors, but also to single-phase motors 
abon ee with wound rotors. The same method of pro- 
in which o applicable to high- tension alternating-current motors; 
Б allt case the no-voltage relense coil would be fed through 
rotor ei ransformer, and the overload coil is again placed in the 
theost C both acting, not only on the automatic release starting 
in th А, but also on the high-tension switch that is usually placed 
е primary circuit of high-tension alternating-current motors. 
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From the foregoing description it will be seen that the overload 
coil À instead of opening the circuit of the no-voltage release coil 
B could also be arranged so as to act directly on the hook Н. This 
arrangement is shown in Fig. 1 and, for convenience in manufac- 
ture. 1s said to be preferred. The hook H has simply to be made 
ali ghily longer as indicated in dotted lines in the connection diagram 

g. 2. 

It is claimed that in the above starting and protecting device there 
is absolutely nothing to get out of order and no false manœuvre 
is possible, the starting up of any alternating-current motor being 
quite as simple as in the case of a direct current machine. 

For protecting alternating-current motors already installed, and 
which are merely equipped with an ordinary non-automatic starter 
or controller and а fused switch, the inventor is also putting on the 
market a new alternating-current circuit breaker, which works on 
exactly the same principle. 

The above starters and circuit breakers are made under G. Elli- 
son's patents at his newly-opened factory at 17 and 18, Warstone- 
lane, Birmingham. 


LEGAL INTELLIGENCE. 
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Telegraph Relay Patents. Ве Letters Patent 1,434 of 1899, 
granted to 8. G. Brown. 


of this Appeal from a decision of Mr. Juatice 
Neville, upholding the validity of this patent, was resumed last Friday 
in the Court of Appeal, before the Lord Chief Justice and Lords 
Justices Kennedy and Farwell, Mr. A. J. Walter, K.C., following Mr. 
Cripps, K.C. (on behalf of the petitioncrs, the appellants), having con- 
cluded his argument, 

The Lon» Cuer Justice intimated that they only wanted to hear 
Mr. Bousficld on the construction of claim of Brown's specification. 
Mr. BousrIELD read to the Court Brown's provisional specifica- 
tion, and combated the suggestion that all the patentee had done was 
to take an old machine ind discover its use and patent that. 

After Counsel had briefly addressed the Court, the Lorp CHIEF 
JvsTICE suid that they had heard enough and would give judgment 
on the appeal on Monday. | 
In delivering judgment, on Monday, | : 

The Lorp CHIEF Jusrick said they were asked to overrule the judg- 
ment of Mr. Justice Neville, who had declined to revoke a patent . 
that was granted t» Mr. S. G. Brown in 1839. The case was one of 
very considerable difficulty, and, but for the fact that they had the 
most clear and exhaustive arguments from Mr. Cripps and Mr. Walter, 
апа had heard Mr. Bousfield on the one point only on which they had 
any doubt, he саш should have had much more difficulty in 
arriving at a conclusion from the various points which had been pressed 
upon them. The petition was for the revocation of a patent in con- 
nection with complicated machinery to improve the transmission of 
cable messages, and was presented by Dr. Alex. Muirhead and Muirhead 
& Co. (Ltd.), and he need hardly say that anyone connected with 
electrical science knew that, in connection with that science, and par- 
ticularly with ocean telegraphy, there were few, if any, more experi- 
enced than the gentlemen who held the honoured name of Muirhead. 
was a very important matter in connection with 
The invention related to the send- 
ing of signals by electricity and principally through long sea cables. 
He did not propose to refer at length to the existing state of know- 
ledge. and they seemed to him to be very admirably 
and clearly stated, the statements which were made by Mr. Justice 
Neville at pp. 342 and 343 of the reports of patent cases, Vol. XXIV. 


them as the basis of his judgment, supplemented by one 
Justice 


When the рев 
е 


of Mr. Brown’s invention. He had pointed 
£7,000 per annum had been paid by competent and ex perienced people 
in order to use Brown’s invention, and it was said by Mr. Cripps, and 
more particularly by Mr. Walter, that success did not depend on ey 
which Mr. Brown had found out. It depended upon the beauty о 
the manufacture of his instruments, and it depended on his usin m 
those instruments things that were not cover by this patent, which 
were perfectly well known and were merely the things which dos 
used for the purpose of making these instruments extremely 
efficacious and satisfactory. Secondly, it was said Mr. Justice 
Neville had confused discovery with invention, and the evidence to 
which attention was called, and of which various passages 18 5 
read, went to show that that which Mr. Brown had purportec d 
claim as his invention wus only the latent property of a pe 155 
existing machine ; and, without invention, he had | calle i t 
attention of the electrical world to the fact that that по, CRM e 

that property could be utilised with those machines. f either o : 5 
two points had been made out satisfactorily a very per а а l 
been made on the validit of certain claims to which he referred in de 

ш He had thought i bis . ag rd hed nt 

ne 7 “Cripps and Mr. Walter had sme, 
5 at the work done by what was alleged to һе 
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new in those inventions was, in fact, performed by other parts of the 
machine. Of course, he was aware that it, was said new things are 
only discovered, but that was a different point. He did not find any- 
where any suggestion made that that for which the submarine tele- 

ph cable companies were paying Mr. Brown has not the use of what 
fe sould call the two important parts of the machine; that was to вау, 
that which was the subject of the claim for shunting the receiver by 
means of the closed magnetic circuit, and the curing of what had been 
called the varying zero, by having а very sensitive tongue which 
was very obedient to the signals that came, and gave them sharpness 


at the beginning and brought them to an end with accuracy at | 


the close. They were dealing with some of the most delicate 
and scientific instruments. The history of electrical engineering 
would tell one that tha difference between success and failure was 
sometimes extremely small, and that for years failures existed 
and attempts at success failed because the very smallest points were 
Gverlooked: or thought to be immaterial. It seemed to him they had 
only to look at the history of this case to say it was quite impossihle 
to come to the view that Mr. Justice Neville was wrong with the 
importance he attached to that part of the evidence, what he called 
very properly, he thought, the history of the case. He wanted as part 
of his judgment to refer to Mr. Swinburne's evidence, from which it 
appeared that Cromwell Fleetwood Varley was working on this project 
as the specitication showed for many years ; that Lord Kelvin had been 
working on it ; that Delaney, a man of brilliant scientific electrical 
attainments, had been working at it; and that Dr. Muirhead had been 
working at it himself. 
Having made these observations, his LoRpsHi? then went into the 
particular parts which were attacked and to the particular questions 
on which they were asked to say that the patent was bad. He had 
already indicated the class of difficulty. The difficulty was that at 
the end of a very long electrical cable the current which had gone in 
of very considerable power came out very weak in consequence of the 
distance it had to travel, whether it be current or whatever it be called. 
He only used the word current because it was the word which had 
been used. Personally, he did not think it was the right expression. 
The current came out very weak, indeed—a mere fraction—he might 
almost call it an infinitesimal fraction of the current which was operat- 
ing at the sending end. In consequence of that, though messages 
could be read and even, if by means of the syphon recorder or any 
other delicate receiving instrument a message was recorded, that 
message could frequently be read, it was agreed that the current was 
not strong enough to transmit that message itself, so to speak, was 
not strong enough to transmit that message to another electrical appa- 
ratus; and it was also very important for accuracy of work that it 
should be reinforced by what was called a relay current. Now, for 
my purpose, all I n say about relays is this—I think I shall be 
charged with using perhaps very common language, and I daresay I 
shall make mistakes in the way in which I express the matter—the 
function of a relay is to bring into operation a stronger current which 
18 running round or which is operating in the local relay circuit. The 
weak current puts that relay into operation by stopping the circuit 
and so allowing the stronger current to flow or operate, and then that 
stronger current with its increased strength gives the signal on the 
receiving instrument, not, of course, transmitting it, because in this 
case it 1$ not a question of transmitting ; it operates upon the receiv- 
ing instrument. It is agreed that, although with the weak current 
the message can frequently bo read, and though with the specimens 
that were shown to us you could read messages fairly well that 
came through ; it is agreed that when you come to operate a 
relay by means of a weak current it is extremely important that the 
neutral zone, as it is called, and I daresay rightly called, a varying 
zero, a straight line on either side of which the wave of indication of 
the signal would be given, should be as steady and as const int as pos- 
sible. Therefore, when you come to deal with workin through relays, 
it has been known for a long time that there is this difficulty of keep- 
ing what is called the zero in a constant position, preventing it being 
a varying zero; or, with my less well informed mind, I should speak of 
it as being to keep the line straight on either side of which the signals 
appear. It is in that connection that I think it is very important in- 
deed with reference to many of these claims to take Mr. uirhead's 
own statement of what was the state of knowledge in January, 1899, 
which is the month in which the two patente came out. He вауз in 
his provisional specitication of Jan. 9, ** Аз will be understood, the actua- 
tion of one or other of these relays effects the transmission or re-trans- 
mission of the received signals. it has been attempted before to utilise 
the signal coil of the Kelvin sy phon recorders to operate relay tongues, 
but unsuccessfully owing to the fact that the necessary firmness or con- 
tact fur local circuit working was not attained, and also by reason of 
the difficulties in overcoming, without great loss of speed, the inertia 
of the extra mechanism which the arrangement entailed, and in 
maintaining the zero of the combination.” Could there be a 
more striking Ssuggestion that all Mr. Brown did was to take an old 
machine and discover its use and patent that, than that state- 
ment of one of the е of telegraphy himself, the petitioner? 
I said in the course of this case, and I repeat, greatly as I value the 
assistance rendered to the Court by such witnesses as Mr. Swinburne 
and Prof. Silvanus Thom won (I am aware that their power of criti- 
сів 15 great in a caso of this kind, to my mind the evidence of Dr. 
Alexan ler Muirhead, who must have presumably been in Court, or, if 
not sitting in Court, was at the eud of a telephone wire—that is not 
putting him too far off —would ha ге been worth a great deal more than 
the criticism of those who have criticized this patent. I say there is 
an More пое comment on the suggestion that this is merely a dis- 
ery of what was (I will not use terms that may be thought to be too 


strong), of what any competent man would have understood, than to 
find that in January of that year Dr. Muirhead is stating the difficul- 
ties in the way, which we know by the evidence have existed. And 
when you put that on the top of the years of working of such men as 
Varley, Kelvin, Delaney апа Muirhead himself, it really does show 
that there was a most serious problem to be solved. Mr. Brown has 
purported to have solved it by two things. He has purported to say 
„ have improved my contact, so that I get greater scnsitiveness of 
the moving tongue to the signal that they ought to regard}; I get а 
sharper signal at the beginning, I get a more clear determination of 
the signal at the end, and I get an instrument which is enabled to re- 
produce the impression of the signalling current and to disregard the 
weak current through the cable itself due to earth currents and due to 
those mysterious things which I do not suppose any electrician, how- 
ever expert he was, could really and thoroughly explain.“ 

I now come to the specification itself, and, in the light of that which 
was known, I have to consider what Mr. Brown told the public. Here 
I am able to a very large extent to shorten what I have to say, which 
it is not necessary to prolong by reference to Mr. Justice Neville's 
judgment. Now, the first claim 18: ** A tongue and a moving surface 
во as to make and to break the circuit for the purpose specified. It is 
not denied that that claim is to be read subject to a disclaiming clause. 
The inain point of attack, and, in my opinion, the most serious point 
of attack in the whole of the patent, is the attack made on claim 1. 
It is said, and said with perfect truth, that Figs. 8, 9 and 94 are, 
for all practical purposes, a reproduction of the contact of Varley 
which appears in Fig. 11 of Patent 1,867 of 1899, and it was not dis- 
puted that Figs. 8, 9 and 94 may be called Varley's contact. It is alao 
said in the judgment, though our attention was not markedly called to 
it, to have occurred in Callendar, and it is also said to have been de- 
scribed in Delaney of 1893. That being so, of course, if this claim isa 
claim for a tongue adapted to be moved by the arrival of penal ing 
currents, a tongue at one end of a relay circuit во as to make an 
break the contact; if that is the only thing, that is a bad claim. That 
has been foreseen, because a disclaimer was put in, and the whole 

uestion is what is the fair meaning of the disclaiming clause? 
here is no magic about specitications. You have to look at the 
whole specification and see what it fairly means to the public. 
The patentee said: “І find that when the moving surfaces are 
arranged as in Figs. 8, 9 and 94 the use of a condenser or condensers 


as those shown is essential to practical success, so that I make no claim 


to such arrangement." It is said that we are to construe that claim as 
meaning: “І claim the combination, but I tell you to use it with 
condensers," and, therefore. though he has put in this disclaiming 
clause, he must still be construed to have claimed the combination as 
a combination independently of its use with condensers. I do notsee why 
that is not a perfectly good isclaiming clause or whyit is not a perfectly 
good way of limiting the use of Varley's contact as in Fige. 8, 9 and 94 to 
its use with condensers, and I see a very good reason why it should not 
be put, as I at first thought, by words into the claim itself, because 
Ithink it is quite clear that claim 1 really does cover the modification 
of the divided drum as well as the claim to Figs. 8,9 and 94. Mr. Justice 
Neville has taken this view, and I do not repeat but adopt his languago. 
That being my view of the construction of the claim, it is now attacked 
from the point of view of novelty, and that there was no invention in 
applying condonsers to such a contact as Varley used, and here, of 
course, we approach the ditlicult question, Is it only discovery or is it 
invention? 1 deal with the case of the condenser. Itake Varley's 
contact to have been old ; I take, of course, this to be nothing more 


| than the Varley contact; but there is evidence on this part of the case 


which is very significant indeed. Mr. Boys, a most competent and 
fair-minded man, was asked, Did you ever hear of the use of a con- 
denser in connection with such a contact as Varley's contact? Is it 
true that you, a competent electrician, would see at once this difficulty 
of getting the right amount of contact in order to pass the current suc- 
cessfully would be solved by adding a condenser to the Varley contact? 

Mr. Boys was also asked, So far as you know, was thore anything in 


electrical knowledgeatthis date - not only in the books, but in the gene- 


ral knowledge of electricians, which would have led a person to suppose 


that placing condensers across these contacts would have so reinforc 


the contact asto make these things practically useful for cable relays." 
Mr. Boys answered, **Ican зау that, having made a large number of 
exceedingly and minutely delicate electrical experiments myself, so 
that I have known the difficulty of delicate contacts, this was entirely 
new to me. I never read of it before I read this specification.” Task 
if that is not true, why is it not contradicted? If Dr. Muirhead knew 
that there had been any number of these experiments made, and made 
to answer by a condenser applied to such a contact, why was not the 
evidence given * | 
His Lordship next referred to answers of Mr. Brown, Mr. Swin- 
burne and Prof. S. P. Thompson as evidence of the great difficulty to 
be got over in connection with the amount of contact, between this 
delicate tongue and the surface with which it was coming in 
contact, and said he had no doubt that Mr. Justice Neville was per- 
fectly right in coming to the conclusion that it required a very 
cousiderable amount of invention to ascertain and to predict, so 
to speak, or to prove that a condenser would really do the work. 
He unhesitatingly supported the view taken by Mr. Justice Neville 
that given that the claim was to be construed as being for a combined 
instrument in which a condenser is used with a Varley contact, it was 
an invention of very high utility, an invention which no electrician 
could predict by mere general electrical knowledge, and which required 
experiments ; and until those experiments had proved successful 
success could not be predicted, and that, as pointed out in many able 
judgments in the Court of Appeal, and the House of Lords, that was 
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quite sufficient to support a patent, assuming as a result the combina- 
tion is in fact new, and also as a result, is useful. Continuing, his 
Lordship said : I therefore come to the conclusion that Mr. Justice 
Neville's decision on claim 1 was correct. I ought to add that Delaney 
in 510,007 of 1893 had described the use of a condenser for preventing 
contacts or sparking. I wish to say that I concur with Mr Justice 
Neville in his view that that was not the same use of a condenser as 
Brown specified, nor was the condenser applied to the Varley contact 
for preventing sparking or anything which can fairly be said to be 
analagous ; it is applied to Varley’s contact, in my opinion, as Mr. 
Brown said, in order to improve the contact for receiving and sending 
i forward the proper signals. 

Claim 2 is for ** A moving surface connected to one end of a relay 
circuit and divided by insulating partitions into sections for making 
and breaking circuit with a tongue or tongues connected to the other 

| end of the relay circuit for the purpose specified.“ They were asked 
to say that that claim was bad because it included any moving sur- 

face. If that was the fair construction of the specification iv really 

was not disputed that the specitication is bad. If this was a reclaim 

of the old vibrator to preveut the contact point sticking, the claim 

was not worth the paper it is written on. r. Justice Neville says 

it does not mean any contact. I think I cannot put it better than he 

| did, and as Mr. Bousfield argued before us, that it means a sliding 
contact. We are not here trying the question what would be 
infringement, and what would not be infringement, we are only 
| trying the question whether or not this patent is to be held bad 
on the[ground that it ought to be construed as including Delaney 

or something equivalent to Delaney.  Shaking contacts were old. 

| For myself I attach considerable importance to the fact that all 
through this specification, although it is true that the expression 

“moving surface” is used in the claim, the only thing I find is an 
illustration of one surface sliding over the other, as in the case of 

a drum revolving underneath the tongue, and nothing to indicate what 

| a vibrating motion will do. After referring to the alleged anticipa- 
tions of the claim by Delaney of 1890 (No. 3,839) and 1893 (510,005', 

His Lordshi» said, speaking for myself, I cannot possibly come to the 

conclusion that any competent electrical workman would have had 

any real glimmering of Brown’s invention from what Delaney had 
described. Looking at this thing perfectly fairly, can I possibly вну 

that Mr. Justice Neville is wrong when he ha come to the conclusion 

that persons looking at Delaney which failed, or looking at Varley 

which failed, would be led to make this successful electrical machine 

from the point of view of improved contact by the relation of the 

moving tengue to the surface cither by means of the condenser, when 

you have Figs. 8, 9 and 9a, or by means of the sliding or the divided 

and partially insulated surface underneath the tongue in claim 2. 

The actual combination in claim 2 is not su gested to be old as a 

Whole, it is suggested that people ought to have done it before. I 

come to the conclusion that Mr. Justice Neville was right in regard 

to claim 2. I am not impressed with tho model which we have 

seen. That model was made after Brown's invention. I think, as Mr. 

Justice Neville has said, it was a model produced which purported to 

in accordance with Delaney’s specification which Mr. Swinburne 

thought would work, though not as well as Brown's. We remember 

that Mr. Walter Judd said all these delicate electrical instruments 

have to be most carefully looked after to see that they will work at all 

and to keep them in good working order,and when wejknow we are deal- 

— with a very difficult problem I should like a good deal more ex- 

лон аз to how that model was made, and by whom it was made, 

on I came to the conclusion that it was a fair representation of 

М аба skilled workman would make with nothing but Delaney’s speci- 

cation before him. If that model was made by Dr. Muirhead I can 

understand it perfectly. However, I do not know who made it 

or under what circumstances. Claim 3 is that part of the inven- 

s which relates to the improved receiver as « istinguished from 
рое contact through which the current which operates the 

E m is sent. It isa claim for ‘a receiving instrument short- 

fied." I through a closed circuit inductive coil for the purpose speci- 

disclai n connection with that you must read the second part ot the 

i ШШ: wish it to be un erstood that I do not intend my claims 

ы n inductive coil or magnetic shunt unless said coil or shunt 

15 e characteristics respecting its high self. induction and 

ШЕЕ resistance above stated, and unless said coil orshunt be used 

tonos TE. cables to shunt the receiving instrument, under which 

БЫЧ Б: i ie usual rezeiving condenser or condensers might as afore- 

oe ho with. A grent deal has been said that Mr. Brown 

It is to u под being used or condensers not being used, 

ihat ж, plain that he did think in one part of his specification 

To a might dispense with condensers. It will not make the 

it witho ш the less valuable if it is fourd practical to use 

tis n ^ condensers, He indicates condensers may be used. 

with ot Inconsistent with what he thought that yon might dispense 

lie condensers; it does not make the specitication bad unless 

the CUR ae way, made it bad on the fair construction of 

е 165 ion. Claims 3 and 4 ought, perhaps, to be considered 
аы а certain extent. The particular thing that Brown had 
аз far as this is concerned is thus described: Another 


feature : . ; FO . 
ни invention consists іп short-circuiting the receiving n 
у an inductive coilor magnetic shunt. Tt is important tha 


ese coils or shunts sh 


: i -i ion wi lerate 
resistance, and for t all possess high self-induction with but modera 


ving closed his reason I construct them of induction coils 
usually lacol magnetic circuits." "Then further on: ‘+ Condensers 
need е in series with the line ure not shown, as such condensers 
shunt necessarily be employed when using the aforesaid magnetic 

; € resistance of the magnetic shunt L is much less than that 
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of the receiving instrument R ; for instance, the resistance of the former 
may be, say, 50 ohms, and that of the latter, say, 5 ohms. 
of the arrangement is that all slow impulses which flow through the 
magnetic shunt L and leave the receiving instrument R unaffected, and 
all sudden impulses, such as the line signalling currents, are assisted by 
the magnetic shunt L, and therefore affect the receiving instrument 
R. A varying zero in the receiving instrament, such as is due to slow 
irrogular currents, is thus prevented.” I had a great deal of difficulty 
in appreciating this. To my mind it was an exceedingly difficult pro- 
blem, a most interesting subject, and when one considers what had 
been done before, the mere statement of it seems to me to show that 
the particular device for an improved magnetic shunt that Mr. Brown 
has specified involved high powers of invention, and, if successful, 
was a great departure. 


The result 


may just say this, so that my observations 


may be understood. І liken it for the moment to water. 


I under- 


stand that Mr. Brown, or anybody else approaching this problem, wants 
to arrive at this result: that supposing you have got a signallin 
поза which із in the line of a small pipe, and you want to get гі 
o 


disturbances, you have passing out of such pipe, a short distance 


from the receiving apparatus, a very large pipe or a much larger pipe 


variation. If you let a current flow down, which is going slowly, 
it will find its way round by the wide mouth, so that it will not 
et effectively down to the receiving instrument. Then if you 
ave a sudden rush it will go by the mouth of the wide pipe 
and get to the receiving instrument. I daresay I have not ex- 
pressed it correctly to an electrician, but I understand that was 
the character of the problem that had to be applied electrically, and 


this gentleman said : If you have very low resistance in the shunt you 


will get your weak currents which will go through the low-resistance 
rb and: you will get your sudden impulses, as he described, going 
orward and affecting the receiving instrument. The slow, weak cur- 
rente are prevented from disturbing the instrument, so as to make the 
zero vary, to make it leas in a position to receive and less sensitive to 
the signalling current. This has been to a great extent dealt with by 
three previous specifications. The first is Varley of 1862. I must pre- 
mise for a moment that Varley’s idea was to divide the current into 
two about equal portions, one of which went to the shunt and 
the other went through the receiver. He says in effect: Divide 
the current between tbe two channels; put a choking instru- 
ment, or something that will choke the one half in the one, 
then you will get the larger proportion going temporarily for 
an instant down the receiving instrument and get your signal. 
Nobody denies that that was a step in the right direction, which 
Mr. Brown has gone further upon. The point is, Is it invention 
to devise the improved method that Mr. Brown has described? Mr. 
Walter told us that Williams had done the same thing, and had done 
it exactly for the same purpose. I cannot take that view. It seems 
to me that Williams had thought of dividing it equally. He puta 
closed horse-shoe magnet in the core of his electromagnet, and he sent 
half the current round that, and he thought it would counterbalance 
the other half. Therefore, he clearly never had in his mind the whole 
problem that Brown has attempted to solve. Again, Sir Oliver Lodge 
says in 9,712 of 1898 that he shunts the telephone receiver out by a 
self- induction or choke coil t, as indicated in his Fig. 9, where the 
transmitter H is shown operated by one of the vibrating coils A as in 
Fig. 7, but its telephonic receiver is shunted by the coil ¢ whereby бе 
steady current is mostly conveyed, while its rapid fluctuations mostly 
go through the telephone.” To my mind, said the Lord Chief Justice, 
it would be wrong to suggest that in such subject matter as these 
highly delicate electrical machines they were, after publication bya 
skilled man of his invention, to read into these previous specifications 
knowledge which the most ablo people, the most advanced ола 
who were specifying, never had in their minds, and never thoug Г 
of. Claim 4 was for an inductive coil provided with u means о 
initial excitation. It was attacked on the disconformity point on 1 
ground that passages in the provisional specification imited an 
narrowed the invention or did not sutliciently indicate it. m, is 
judgment, however, the provisional specification was ample Mund 
this fourth claim to be made. What the inventor meant b и! 50 
excitation " was something which he said you could do pre en y by 
an alternating current. In his prick Mr. Justice Nevi Е 
perfectly right in saying that if the machine would uiua M г 
alternating current the patent was not bad, because he had put in d: 
current which he knew would work. Claim 6 was the case w a 
across the bridge in duplex telegraphy was put a closed үк 
inductive coil in series in the receiving instrument. 3 n Ба 
opinion, it was impossible for them to say the к : judge 
was wrong in saying that there was sufficient nd Y ue 5 
the combination (which had never been used before) 1 е 7505 
that useful purpose which allowed the system to be used w js 
curbed transmitters. The last objection made by petitioners ins 2 
claim 7, on the ground that Fig. 4 was for a wheel divided into. n. 
sections which did not do its work. Itappeared that Mr. Brown er 
dence had not been understood as referring to the ае ien 
did not think even Dr. Muirhead himself would assert that t » ae 
should be revoked on the ground that there was not 1 u ity 
in the divided drum so as to make the patent or 15 is ороп, 
Mr. Justice Neville arrived at aright conclusion in all t Ws ed Ras 
had seldom known a case of m E p ore ritual 0 үүн 
i e case fo | l 
са а of great utility and of consider- 
ш m meeting the dittienlties which the patentee had to 
c tend with? He thought the appeal must be dismissed. d scm 
1010 Justice Buckley and Lord j ustice Kennedy concurred, an e 


appeal was dismissed accordingly, with costs. 
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Norwich Corporation v. Norwich Electric Tramways Co. 


Last week Mr. Justice Bray heard this case, which involved a ques- 
tion as to the construction of a certain section of the Norwich Electric 
Tramways Act, 1897. | | 

Mr. MacMorray, К.С. (for plaintiffs), said his clients sought to 
recover a sum of money they had spent on repairing a certain junc- 
tion, and the question was whether ey were entitled to recover 
under the Act. A dispute arose between the Corporation and the com- 
pany as to what was the duty of the company under sec. 57 (5) of the 
Act. They brought an action to recover the money, and that action 
was tried before Mr. Justice Phillimore at Norwich, and he gave 
judgment for plaintiffs. On appeal the company made the point that 
there was no jurisdiction. Application was then made to the Board of 
Trade, who appointed an arbitrator, and he stated the case which was 
now before the Court. Mr. Lyttelton was appointed arbitrator, and 
they had now to ask His Lordship; whether the construction applied by 
Mr. Lyttelton was right or not. 'The arbitrator, as а matter of law, 
awarded and decla ned that the Corporation should recover from the 
company £320 as expenses incurred, with interest at 5 per cent. If 
his inferences of law were incorrect, ho awarded and declared that the 
Corporation should recover nothing from the company, that the Cor- 
poration pay company’s costs of the ai bitration. Mr. MacMorran con- 
tended that the construction put upon sec. 57 (5) was the correct one. 


Mr. Danckwexts, K. C., for the company, contended that the arbi- ` 


trator was wrong in his construction of the section. 

His Lokbskir, in giving judgment, said the case was not free from 
difficulty, but he came to the conclusion that he must decide in favour 
of the Ccrporation. He gave judgment for plaiutiffs with costs. 


Metropolitan Electric Supply Co. v. Paddington Assessment 
Committee, &c. 


On Friday, this case came before Mr. Justice Bray on a special case 
stated by the arbitrator. | 

Мг. Danckwerts, K.C., Мг. Avory, K.C., and Mr. Boydell Houghton 
appeared for appellants (the Metropolitan Company), and Mr. С. A. 
Cripps, K. C., and Mr. W. C. Ryde for respondents. 

The appellant company occupy the Amberly-road electric lighting 
station, and certain mains, wires and other electrical apparatus in the 
borough of Paddington. Appellants appealed to the General Quarter 
Sessions of the Peace for the County of Londonagainstthe valuation made 
on May 25, 1905, whereby appellants were assessed as occupiers ofthe pre- 
mises in Paddington, at the gross value of £24,584, and tho ratable value 
of 417, 70. By an agreement of April 2, 1907, between the appellants, 
the respondents and the surveyor of taxes for the district, it was agreed 
that the appeal should be referred to the Hon. Alfred Lyttelton as 
arbitrator. Prior to July 5, 1904, 1 carried on as part of their 
undertaking cn their premises other than Paddington an electrical 
undertaking and business in Marylebone, which on July 5, 1904, was, 
by agreement with Marylebone Borough Couneil, transferred to tho 
Council, the company undertaking the temporary supply of electricity, 
as ngents for the Council, to all consumers in the borough from (1) 
| 808 5, 1904, to March 31, 1905; (2) from March 31, 1905, to March 31, 

Appellants contended that in valuing the undertaking the circum- 
stances that the Marylebone undertaking was before March 31, 1906, 
in process of being severed, and was at that date to be wholly severed 
from the appellants’ undertaking, should have been taken into account. 

It was contended by respondents that the valuation must be made 
on the basisof the published accounts of the appellants for 1904, that the 
fact of the partial severance referred to in the Marylebone undertaking, 
which would be completed on March 31, 1906, should not be taken into 
account, and that the only materials relevant for the consideration of 
the Assessment committee in this connection were the published ac- 
counts for 1904. And further, that the machinery of the provisional 
supplemental lists were designed to meet, and did meet, any grievance 
which might arise from the alteration of the circumstances in making 
ш Me AE list by the overseers. i 

e ARBITRATOR held that the contention of appellants was right. 
If he was right in s0 holding, then he found, as а fact; that the йы; 
ment appealed against would be reduced to £21,377 gross value and 
£11,076 ratable value, and he directed that all costs, which were in 
his discretion, should be paid by the respondents to the appellants. 
me aei Ее оп beth sides, 

mir. JUSTICE Bray said that he agreed with appellants th: 

MEME Wen in | о that the contention of the рш. 
aw. He, therefore, i i | П: 
allowed the coste ob tiara э na in favour of appellants and 


Bellamby v. Wakefield & District Light Rail 
Before Mr. J ustice Joyce on Friday, Mi. Жоро archi chc 
this case, which was a motion to restrain a nuisance. The case had 
been adjourned from time to time. A complete agreement had now 
pon Werke а a the este had been got rid of. The only order 
1s lordship to make was that the costs of the plaintiff. 
be taxed. His lordship made the require order. чиш 


Plour Oxydising Co. у. Oarr.—The trial i i i 
P . ° 977 of th t е 
irirgement of patent) has been fixed for Jan, 22, by M E Justice Parker. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Birmingham Corporation require a mains foreman for their elec- 
tricity department. Applicants must be over 80 years of age and 
have had previous experience in the laying and maintenance of h.t. 
and lt. cables for lighting, power and traction. Wages £2. 5s., 
rising to £8. 5s. per week. Applications to the city electrical engi- 
neer and manager (Mr. R. A. Chattock), 14, Dale End, Birmingham, 
by Dec. 30. See an advertisement. 

Carlisle Corporation invite applications for the appointment of 
electrical engineer. Candidates must be duly qualified electrical 
engineers not exceeding 40 years of age, and will be required to 
devote whole time to discharge of duties of the office. Commencing 
salary £300, increasing by annual increments of £20 to & maximum 
of £400 per annum. Applications to the town elerk, Mr, А.Н. 
Collingwood, Carlisle, by noon of Monday, 23rd inst. See also an 
advertisement. 

South Shields Corporation require an assistant clerk of works to 
supervise the installation of electric light, bells and telephones in the 
Municipal Buildings. Salary £8. 3s. per week. Applications to the 
town clerk (Mr. J. Moore Hayton), Court Buildings, South Shields, 
by noon 21st inst. See an advertisement. 

A qualified lecturer is required at the School of Military Engi- 
neering, Chatham, to deliver а series of lectures on electrical 
engineering (theory and practice), commencing first week in Feb., 
1908. The series is to consist of about 32 lectures of two hours’ 
duration, four mornings per week. Further particulars from the 
Instructor in Electricity. See also an advertisemen“. 

A junior demonstrator is required in the electrical engineering de- 
partment of the Central Technical College, Exhibition-road, S. W. 
Salary £100 perannum. Applications to Prof. W. E. Ayrton, F. R. S. 
See an advertisement. 

A foreman is wanted for electrical works in the North of England 
employing about 30 hands and manufacturing dynamos, motors, 
flame arc lamps, &c. See an advertisement. 

There is a vacancy for a smart pupil in a London supply station 
having lighting and traction plant, also d.c. and three-phase supply. 
See an advertisement. 

Mr. A. E. Felgate, electrical engineer, Raading, has a vacancy 
for a premium pupil. See an advertisement. 


Mr. H. G. Young, of Musselburgh, has been appointed manager 
and engineer of the Bo'ness electricity works, in place of Mr. J. 
McGown, who is leaving the service of the National Electric Con- 
struction Co. 


—— — —6z—ꝛ—— —— E 


EDUCATIONAL NOTICES. 


Bir John Cass Technical Institute.— Special courses of instruction 
will be given during the Lent and Summer terme, 1908, as follows: 
On “ Conduction in Gases and Radio-Activity,” by Dr. R. S. Willows, 
M.A. (10 lectures, Fridays 8 to 9 p.m.), commencing Jan. 17 ; and 
on The Methods of Differential and Integral Calculus, and their 
Application to Chemical and Physical Problems,” by A. E. Hall, 
A. R. C. S. (12 lectures, Wednesdays 7 to 8 p.m.), commencing Jan. 
15. Detailed syllabus of the courses may be had upon application 
at the office of the Institute, Jewry-street, Aldgate, E C., or by 
letter to the Principal. 

The fifth annual prize distribution took place on Monday, Dec. 8, 
when Dr. В. T. Glazebrook, F.R S , delivered an address and re- 
viewed the work of the institute. 

Merchant Venturers' Technical College (Bristol).—The Master 
of the Society of Merchant Venturers will distribute prizes at this 
college on the 20th inst. 


Arbroath.—The Council have asked the local company) which 
owns and works the provisional order here) to erect 18 to 20 arc 
lamps in six of the leading thoroughfares. . 

Association of Engineers-in-Charge.— This association paid а 
visit of inspection to the General Electric Co.’s engineering 8n 
carbon works at Witton recently. Mr. E. Wilson welcomed the 
visitors, and regretted Mr. Hirst’s absence owing to illness. Much 
interest was taken in the wide range of articles manufactured by 
the company. The tour of the carbon works proved particularly 
instructive, and the visitors were naturally impressed with the 
information that this is the only carbon factory in the United King- 
dom. Mr. Hirst was able to greet the members on their return to 
the company’s convenient and comfortable club premises. The 
visitors expressed their thanks to Mr. A. E. Penn, Messrs. E. an 
C. Wilson, Mr. E. P. Barfield, Mr. McLagan and many others for 
the pleasure and instruction they had derived from their visit. 


Audit of Electric Supply Companies’ Accounts.—In a com- 
munication recently issued by the Board of Trade to the various 
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electric lighting companies supplying electricity under provisional 
orders itis stated that бо, 
The Board have now under consideration the question of appointing 
the official auditors. of the accounts of electricity undertakings for the 
year ending Dec. 31 next, and, among other questions, they are con- 
: sidering how far it would be possible or expedient to utilise for tho 
purposes of the official audit the audit conducted on hehalf of the 
shareholders, and so reduce the amount of work and inconvenience in- 
volved by the double audit. It would assist the Board in coming to а 
conclusion on this point if you would be good enough to favour them 
with the name and address of the auditor appointed to audit the 
accounts of your company on behalf of the shareholders for the year 
under notice, and with information of the amount of the remuneration 
payable to him in respect of the service. 


Beckenham.—Application has been made for sanction to borrow 
£4,642 for extensions of the electricity undertaking—viz , (1) pro- 
vision of six mechanical stokers (£990), battery of accumulators and 
booster and extension of building (£3,652). 


Blackburn.—Ald. W. Thompson has been appointed chairman of 

the Electricity committee. 

A sub-committee has been appointed to consider the purchase of 
' anew type of tramcar. 

! — Bournemouth.— The Council propose to erect an elec.rie lift on 
| the West Cliff. 

British Railway Finance.—We lave received a pamphlet on 
| "British Railway Finance, with Special Reference to Capital 
Charges.“ by Mr. J. Russell Sowray, F. S. S. The pamphlet is an 
| interesting critical analysis of the present financial position of the 
| thief British railways. Publisher: Edward Stanford, 12-14, Long- 
acre, London, WC. (Is.) 
| Brixham.—The Town Hall is to be wired for the electric light, 


T—— -— ———— H— — 


and the question of street lighting is under consideration by the 


electric lighting committee. 


Burnley.—Owing to the increasing demand for electrical energy, 
the Electricity committee have under consideration the putting 
down of an additional steam dynamo. 


Buxton An unopposed inquiry was held last week into the ap- 
р er of the Council for sanction to borrow £1,800 for electric 
Randt extensions and £3,000 for a refuse destructor. The L. G. 

d have already sanctioned loans of £44,914 for electric lighting 
and the outstanding debt is £31,551. 198. 6d. 


Dublin.—At the meeting of the Co i 
озса | rporation on Monday Ald. 
сна initiated а discussion on the position of the electricity 
ни ain ing, and it was decided to form a special committee of 10 
€ Wee be called the “ Electricity Supply cominittee, to be 
Gira ed every February. The new Electricity Supply committee 
chat weekly, and the existing Lighting committee is to deal, 
tity. b Ads with all questions relating to public lighting of the 
" А is relieved of the duty of looking after the electricity under- 
edinburgh —The Cleansing and Lighting committee recommend 
Colinne nsions of electric street lighting to the city boundary in 
n-road and to the new car terminus at Gorgie. 


p Electrical Exhibition (1908).—At tho meeting convened by Mr. 


‚ Langdon, president of the Manchester Chamber of Com-. 


merce, on 6th inst., the followin i iti 
s wing firms, in addition to & number of 
жез duae interested in the scheme, were present, besides 
and technical press representatives: Aron Electricity 


M : 
eter (Ltd), Berry, Skinner & Co., British Westinghouse Co., Bruce 


Peeb 

s Haag Drake & Gorham, D. P. Battery Co., J. Dugdill & Co., 
iuo pite ance Accessories Co., Electromotors Limited, 
snm C „General Electric Co., Lancashire Electric 

ES. M род Electric Cable Co., Mather & Platt, 
Sugden, A. Re у, New Brotherton Tube Co., Parmiter, Hope & 

The diet а & Co. and Steinthal & Boydell. 

г. Langdon, а а meeting was fully dealt with by the chairman, 
tolved 1 E a short discussion, it was unanimously re- 
Nov. 29 (р, 265) 1 the scheme on the lines set forth in our issue for 
trade meeting waa ter decided, in view of the fact that another 
only three re о be held in London on the 12th inst., to clect 
following а ntatives to serve оп the general committee, and the 
Bevis (General Elect were nominated and accepted office: Messrs. H. 
and B. Longbot ectric Co.), D. W. Dunlop (British Westinghouse Со.) 

short, 1 (Electromotors Limited.). 
Y Mr. Stubbs (P e ене and promise of support was mentioned 
ol Commerce) on beh; ent of the Engineering Section of the Chamber 
rally, alf of the engineering trades of Manchester gene- 


Te 


A rt of А 
below. port of the meetings held yesterday at the Hotel Cecil is given 


A meeting w тти 
day) for the s the Hotel Cecil, London, yesterday (Thurs- 
or this exhibit: of electing members of the Organising committee 


у ү of both Manchester and Salford 


Tporations 
be strongly › and he hoped al sections of the electrical industry would 


Councillor Kay (of Manchester) said the gas companies w ёр 
strong in the Midlands, апа he hoped the е ecran industry. would 
show at the Manchester Exhibition what they really could do. 

The SECRETARY of the сое Municipal Association read the 
names of the gentlemen elected at the meeting at Manchester on Frida 
last and announced that the following had been elected that tenen 
as representing the Municipal Electrical Association: Mr. Berry 
(Berry, Skinner & Co.), Mr. F. H. Nalder (Nalder Bros. & Thompson) 
and Mr. H. Oppenheimer (International Electric Co.). This left two 
further members to be elected by the present meeting. 

A ballot was then taken, and the following were’ elected’ Mr. T. J. 
Grainger (Sunbeam Lamp Co.) and Mr. J. E. Kingsbury (Western 
Electric Co.). As Mr. Kingsbury was not present, in the event of his 
not being able to serve, Mr. О. Н. Bishop (Edison & Swan Co.) was 
appointed. 

Franco-British Exhibition, 1908.—At the meeting held at the 
Hotel Cecil, London, yesterday, in connection with the Manchester Elec- 
trical Exhibition, Dr. R. T. Glazebrook referred to the Franco-British 
Exhibition, 1908, and said that it had come to his knowledge that 
the gas companies were combining for the purpose of making a 
very strong and effective exhibit at Shepherd's Bush of the uses of 
gas for ныр н and heating, апа he hoped the members of the 
electrical industry wou d co-operate with each other to present at this 
important exhibition a display of the uses of electricity for all pur- 

ses. Mr. E. Cunliffe Owen also spoke to the same effect, and said 
that if the electrical trade would only combine to do something really 
worthy of the industry er would find that the supply companies 
would support in every possible way. 


Electrical Progress in India.- -Through the courtesy of Mr. J. W. 
Meares, electrical adviser to the Government of India, we are able 
to give the following list of applications for electricity supply and 
tramway powers under the Indian Electricity Act for үз to 
establish electrical undertakings in India, with the progress made in 
each case. The list is Y complete, though there may be'other 
applications to some of the local governments, particulars of which 
are not yet available :— 

Рсвілс ELECTRICITY SUPPLY AND TRAMWAY UNDERTAKINGS 
(IN OPERATION, IN PROGRESS OR PROJECTED). 
Bengal Presidency. 

Calcutta General electricity supply—in operation. Separate tram- 
ways scheme—in operation. | 

arjeeling—General electricity supply--in operation. 

Barrackpore—General electricity supply—in operation. 

Howrah —General electricity su рр осоо gas plant, in operation. 
Separate tramways scheme, Diesel engines—in progress. 

Coal Fielda District —Power-licence granted. 

Hooghly River District - Power licence granted. 

Province of Eastern Bengal and Assam. 

Dacca —General electricity supply—in operation. 

United Provinces. 

Cain pore General electricity supply and tramways—in o ertion. 

Lucknow - General electricity supply and tramways—in progress. 

Benarea—Gencral electricity supply and tramways —licence granted. 

| Ths Punjab. 

Amritaar—General electricity supply—licence granted. 

Delhi—General electricity supply and tramways - in operation. 

Bombay Presidency. 

Bombay—General electricity supply and tramways —in operation. 

Hydro-electric long-distance power transmission —licence granted. 
Central Provinces. 

Nagpur—General electricity supply and tramway 8— in progress. 

Jubbulpore—General electricity supply and tramways—licence 
granted. 
‘Hyderabad, Deccan. . 
Secunderabad — General electricity supply and tramways licence 


granted. 
Madras Presidency. 


Madras General electricity supply—in operation. Separate tram- 
ways scheme—in operation. | 
| Burmah 


Rangoon - General electricity supply and tramways —in operation. 
Mandalay—Tramways—in operation. 


Electro-Medical Apparatus at Infirmaries.—At the meeting of 
the Board of Management of Cardiff Infirmary, on Wednesday, it 
was resolved to purchase electro-medical apparatus at & cost of 
100 guineas, and to appoint a medical officer in charge of the elec- 


trical department. 


Farnham.—The council will raise no objection to the extension 
of the Farnham & District Electric Light Co.'s provisional order for 
another year, and the question of the use of overhead conductors is 
to be reconsidered. | 

Hackney (London)—The Council have now consented to the 
use of the S verhead system on the Lea Bridge-road tramway. | 

The Finance committee report that loans amounting E 15 аго 
required for extensions of the electricity undertaking (pu 365 98 ink 
and mains), and recommend that, in view of the high 2s 0 n s E 
charged by the . C. C., tenders be invited for a loan of the w о 0 
part of the sum repayable on the instalment or on the annuity system. 
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Hampstead (London).—Ald. Pritchard has been appointed chair- 
man of the Lighting committee. 


Hereford.—The Council have applied for sanction to a loan of 
£1,500 for cable extensions and house services. 


Holyhead.—There was a brisk debate at the Council Meeting on 
Tuesday on the action of the Electric Works committee in passing 
a resolution disapproving of the action of Councillor Price in making 
what the committee considered baseless insinuations against the 
resident electrical engineer (Mr. P. Williams). The resolution was 
passed on the complaint of Mr. Williams that Mr. Price endeavoured 
to undermine his influence with the men under his control and had 
cast doubts upon his administration. It was decided to refer the 
report back for reconsideration and investigation. 


Islington (London).—91 “ Excello” flame arc lamps are to be 
erected in the Highbury district. 


Light Railways.—The Light Railway Commissioners have re- 
submitted to the Board of Trade for confirmation an order con- 
solidating (with certain modifications) two previous orde's sub- 
mitted by them and authorising the Portmadoc, Beddgele:t & 
South Snowdon Railway Co. to reconstruct, construct and work the 
railways authorised by their 1901 and 1904 Acts, as a light railway 
under the Light Railways Act, 1896, and to construct a light railway 
from the terminus of the railway near Beddgelert to Bettws-y-Coed, 
and amending and consolidating capital and borrowing powers, &0. 
Objections to the Board by Dee. 24. 


London County Council.—On Tuesday a loan of £2,000 was 
sanctioned to Bermondsey for electric lighting. 

New Tramways.—The Parliamentary committee submitted the Tram- 
ways and Improvements Bill for approval. The bill contains proposals 
for constructing about 4 miles 24 furlongs of new tramways (about 2 
miles 1 furlong double and 2 miles 1j furlong single lines), &c. — 
Approved. 

North London Tramways.—The Highways committee reported their 
intention to bring up a recommendation next week for the electrification 
of the tramways in Seven Sisters and Caledonian-roads. 

Aldgate and Bow "'ramways.—1t was reported that the G. B. Surface 
Contact Co. had declined to enter into a contract iu the form desired 
for the fixing of surface contact equipment for 48 of the Council's 
electric cars to be used on the Aldgate and Bow tramwaye, but a form 
of contract had now been agreed upon which provided tha* the fixing 
of the equipment shall be done by the tramways department, under 
the supervision of the company. This will involve an additional ex- 
penditure of about. £250. 

Stranl to Embankment Tramwaya.—It was recommended by the 
Highways committee that capital expenditure of £9,240 be authorised 
for the tramways in the subway from the Strand to the Victoria Embank- 
ment and that the special track work be obtained from Hadfield's Steel 
Foundry Co. as an extension of their existing contracts, — Postponed. 


L. C. C. Tramways.— The line from Holborn to King’s Cross has 
рп converted to electric traction and was re-opened on Thursday 

st. 

Macclesfield.—The Council have consented to the transfer of 
the provisional electric lighting order from the local tramways com- 


pany to a new syndicate, on the latter undertakin 
Council £650. ' rtaking to pay the 


Market Harborough.—The Council have applied for a five years’ 
extension of their electric lighting order, 1906. 


Middlesbrough.—The Electric Lighting committee recommend 


that application be made for sanction to borrow £10,000 for exten- 
sions of the electricity undertaking. 


Middlesex Tramways.—A new line from the Edmonton and 
а и ү саша оороо to Waltham Cross was 
n Wednesda ir Francis C 1 i 
Middlesex County Council. R 
Musselburgh.—By the casting vote of Provost Simpson the 
Council have decided to renew the licence of the Musselburgh & 

District Electric Tractioa Co. to run their cars on Sunday. 


P.O. Telegram and Telephone Deposit Accounts.—From Jan. 1 
the deposit account system in connection with the acceptance of 
foreign and colonial telegrams at post office counters will be extended 
to inland telegram and telephone calls (trunk and local) originating 
at call offices on post office premises and connected with the Post 
one exchange system. 

_ The present system under which commission at the rate of $ 

is charged on the value of the telegrams, will be лы 
under-mentioned charges will come into force: (1.) For acconnts 
rendered in the present detailed form an annual fee of £2, payable in 
advance, covering as a maximum 1,000 telegrams or telephone calls, 
(2.) For summary ” accounts giving only а simple statement of the 
total amount an annual fee of £2, payable in advance, covering as a 
maximum 2,000 telegrams or telephone calls. If before the expiry of 


the year these numbers are exceeded a further f '2wi dar 
and a fresh period of u усаг or less vill borin: Ce OLA wilt be clase’ 


Pontypridd.—On Friday an inquiry was held i h ^ 
application for authority to borrow £3,600 for a pner feeds end n 
the electric lighting of Rhondda-road. There was no opposition. 


Bedditch.—Sanction for a loan of £500 for mains extensions 
has been applied for. 


Richmond (Surrey).—On Tuesday the Council passed a resolu- 
tion asking the London United Electric Tramways to promote a bill 
to construct tramways across Kew Bridge. It is also proposed to 
convert the horse tramway in Kew-road to the conduit system. 


Sheffield.— The salary of the chief electrical engineer of the tram- 
ways department (Mr. H. E. Yerbury) has been increased from £400 
to £450 per annum. 


South Africa.—The “ British and South African Export Gazette” 
states that the electric power works at Muzienburg are nearly com- 
pleted, and the adjacent Woodstock municipality have entered into 
an agreement to take current from Capetown Corporation, and are 
about to erect 300 25 c.p. Osram lamps. 

Messrs. Ellis & Ballard have contracted for the electric lighting of 
Uitenhage, the capital cost of which will be from £10,000 to £12,000. 
The generating plant will consist of two 35kw. generators and two 
54 B. H. . producer gas engines. 

Durban Corporation are about to extend their electric lighting and 
tramways. 

Bloemfontein municipality are in the market for a number of small 
industrial motors. Their London agents are Davis & Soper (54, St. 
Mary Axe, E. C.). 

Sfutterheim municipality will probably be placing orders shortly in 
connection with their electricity sheme. 

Volkrust (Transvaal) municipality are placing orders for electric 
light fittings. 

The public electric lighting of Sea Point and Green Point, Capetown, 
is contemplated. 


Spain.— Mr. S. P. Cockerell, Commercial Attaché to the British 
Embassy at Madrid, states that the supply of power which the 
country afiords, and the possibilities of establishing profitable elec- 
tricity supply undertakings, are far from being exhausted. Spanish 
capitalists are distrustful of new businesses, and prefer to invest in 
Government securities. Belgian, German and French financiers 
are interested in nearly all the larger electrical concerns in Spain, 
while British capital is scarce for such undertakings. There are 
over 400 towns and villages with more than 4,000 inhabitants 
which have no electricity supply. Mr. Cockerel thinks quick 
action with a view to supplying current in some of these places 
would fully compensate British capitalists. The north-west region 
of Spain (Galicia) is almost devoid of such supply. ‘The district has 
many natural advantages, and is near the seaboard and important 
ports like Vigo, Corunna, &c. 


Stowmarket.— The Council have asked the Suffolk Electricity 
Co. то submit а tender for street lighting. There is great dissatis- 
faction with the gas lighting, and it is probable that a change vill 
be made on the expiration of the lighting contract in March. 


Tonbridge.—The electrical engineer (Mr. M. P. Plunkett) has 
been authorised to prepare plans and estimates for the extension of 
the electricity works. Faom Jan. 1 the charge for current for out- 
side shop lighting will be ‘reduced to 8d. per unit, and а canvass of 
tradesmen is to be inaugurated in order to stimulate this demand. 


Torquay.—The application of the Dolter Electric Traction (Lid. 
for permission to proceed with the construction of a tramway along 
Torbay-road has been referred to the Tramway committee, with 
power to grant the application if they were satisfied that the terms 
of the agreement between the Corporation and the company were 
being fulfilled. 


Tramway Employés and First Aid Training. Or Friday last 
the chairman of the Manchester Tramways committee (Ald. Боже, 
presented а number of ambulance certificates, badges, medallions = 
labels to the motormen and conductors of the tramways дерагипен ad 

Ald. Bow кз congratulated the members on the fact that all who 925 
entered the examination had been successful. The Tramway Lo 

loyés' Social and Athletic Society, which had formed football, eric d 

illiard, ambulance, swimming and fishing clubs amongst the pie 
bers, was evidently in a flourishing condition, and he wished it €Y ery 
success. The committee were at all times willing to meet ш d he 
any grievances they might have in a friendly spirit. They snot 1155 
reasonable in their demands. Ald. M’Cabe and Councillor БАК Elroy 
1 and Ald. Bowes proposed a vote of thanks to Mr. J. M. M шк 
the general manager, for presiding. He said that no tramway Ч о 
taking in the country had а better general manager, OF OM 
studied the interests of the employes more, than Mr. M'Elroy: 


Walmer.—A year's extension of the Council's electric lighting 
order (1908) has been granted. 


Wednesbury.—At a special meeting of the Council on horas 
day a communication was received from the L.G. Board ы 
that they would defer dealing with the application of the nder- 
for sanction to borrow further money for their electricity UR 
taking (including the construction an equipment of a вре 
station) until the Council have considered a letter from t 
of Trade to the L.G. Board. In this letter the Board © 
think that, before proceeding with their application, it wo 
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desirable for the Corporation to make representation to the Board 
of Trade for the revocaiton of the order of the Midland Electric 
Corpn. for Power Distribution, so far as it relates to Wednesbury. 
On the recommendation of the General Purposes committee it 
was decided to ask the Board of Trade to revoke the order 


secordingly. 
West Ham.—The Electricity committee are about to light cer- 
uin new streets with single 50 c.p. Osram lamps. 


Wiltshire.—In 1904 a provisional electric lighting order was 

ted to the Western Electric Distributing Corpn. for Trowbridge 

and Bradford-on-Avon, and, in answer to a communication from 

the Board of Trade, Bradford-on-Avon Rural Council have asked 
the Board to cancel the order. 

Wimbledon. —The Electricity committee report that since the 
commencement of electricity supply the average increase in the 
demsnd has been about 24 per cent. per annum, and on this basis 
estimate that the maximum demand during the 1908-9 winter will 
de 2,015kw. The present capacity of the station is only 2,685 kw. 
spare plant. 

The committee are considering the question of the better lighting of 
the main streets, and have offered to supply energy to large manu- 
facturing firms at 12d. per unit for a minimum of 30,000 units per 
annum for three years, and 14. a unit for 50,000 units. 

A charge of 2d. per unit is to be made for energy supplied to trades- 
men for Christmas decorations, provided their premises are wholly 
lighted by electricity supplied by the Corporation. 

The erection of 33 flame arc lamps in certain roads has been com 
pleted at а cost of about £675. 


Woodbridge. —The Council have entered into a seven years’ 
contract for street lighting with Suffolk Electricity Co. 


Woolwich —Mr. W. H. Dawson has been elected chairman of 
the Electricity committee. 

The L.C.C. recently inquired whether the Council would be pre- 
pared to supply them with further energy to an extent not exceeding 
100kw. for the proposed tramways from Abbey Wood to Wickham- 
lane, and the Council have decided to give the additional supply pro- 
vided the whole supply for the lines is taken for three years. 


Yarmouth.—The Corporation have requested the Electricity 
Шш the Yarmouth Gas Co. and the Gorleston & South Town 
as Co. to submit fresh tenders for public lighting. 


Dinner.—Mr. August Eden, who has retired from the position of 
en engineer of Postal Telegraphs for the Eastern Dis- 
ns of Scotland, was recently entertained to dinner at Edinburgh. 
snd assistant-superintendent engineer (Mr. Е. Machugh) presided, 
M among those present, were Prof. F. G. Baily, Mr. E. Campbell, 

ajor Brisbane, &c. 

Eco said Mr. Eden was originally in the service of the 
ge elegraph Co., and when transferred to the State in 1870 he 
Eden ing as assistant. superintendent in Edinburgh. In 1873 Mr. 
Lon Чн in establishing duplex working between the G.P.O. in 
had ha : d various outlying offices, while from 1874 until 1885 he 
burgh (i 0 the technical line testing and other duties in the Edin- 
PO tele ah n 1884 he was appointed a technical assistant to the 
to uius ü epartment, and in 1888 Mr. Eden was sent to Berlin 
lis ing sia іегтап telegraph authorities in experimentally estab- 
underground. line high-speed working on their extensive system of 
many, Belgi ines. On other occasions Mr. Eden was sent to Ger- 
international ei 5 Holland in connection with the working of the 
and London са les, and the first duplex established between Brussels 
Mr. Eden was (Mr. Machugh stated) arranged and inaugurated by 


A ; 
3 M: some of Mr. Eden's inventions, Mr. Machugh 
М Ede with a drawing-room clock, and also a gold necklace for 


h. 
ican Gathering —The ninth annual gathering of the staf of 
öh inst : Th 1 department was held at the City Hall on 
gave ш е Lord Provost (Sir W. Bilsland, Bart.) presided, and 
eresting address on the development of the department. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Leyton WA 
y ber an District Council invite tenders for public lighting 
schedule and form a EE electric lamps. Specification, with 


f tender, from the electrical engi Е 
are! gineer (Mr. 
toston, Tone f light and power works, Cathall-road, Ley- 
Town Hall, Leyton 0 the meeting of the Council to be held at the 
advertisement, on Tuesday, Dec. 81, at 7 p.m. See also an 


И ast Harbour C 


® Construction 
Way , elee 1 
tide trio masts 


he harbour, 


orumissioners are prepared to receive tenders 
ofa double line of electric tramway (permanent 
cables, wiring, lamps, &c.) on the co. Down 
Copies of specification, &c., from the harbour 
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engineer (Mr. W. Redfern Kelly, M. Inst. C. E.). Tenders to the 
secretary (Mr. W. А. Currie), Harbour Offices, Belfast, by Dec. 28. 


Ilford District Council invite tenders by noon Dec. 80 for the 
exclusive right of advertising on the Council’s electric tramcars for 
three or five years. Conditions and forms of tender from the clerk 
(Mr. John Benton). 

Wigan Electric Light committee require tenders by Dec. 16 for 
supply of cables, carbons, meters, electrical accessories, &. Speci- 
fications from the Electrical Engineer, Bradford-place, Wigan. 


Wigan Tramways committee want tenders by 28rd inst. for supply 
of overhead line material, tramcar accessories, &c. Specifications 
from the Tramways Engineer and Manager, Bradford-place, Wigan. 


Warrington Electricity and Tramways committee want tenders 
by noon Dec. 17 for one year’s supply of motors. Specification 
from the Borough Electrical and Tramways Engineer. 


Tenders are required by Dec. 23 by the Board of Works (Ireland) 
for electrical supplies in the Belfast district. Forms of tender from 
the Department, Dublin. 

Tenders will be received by the Deputy Pos:master-General, 
Sydney, N.S.W., until 2:30 of Jan. 8 for a branching metallic mul- 
tiple magneto switchboard. Specifications, &c., from the Common- 
wealth Offices, 72, Victoria-street, London, S.W. 

The К.К. Bergverwaltung, Raibl (Austria), require tenders by 
Dec. 81 for the construction of water-power works, including the 
supply of a turbine, generator and other plant required in connec- 
tion with the erection of a hydro-electric central power house on 
the Koritnica-bach 

Tenders will be received by the К. К. Staatsbahndirektion at Prague 
till noon Dec. 31 for supply of a three-ton electric travelling crane 
for railway works at Laun ; and till noon Jan. 4 for supply of an 
electric pump of a capacity of 70 cubic metres per hour, with suction 
plant, &c., for the water power works at Bodenbach. Tenders to 
be marked “ Offert auf die Lieferung eines dreitonnigon Laufkranes 
für die Werkstütte Laun,” and Offerte auf Lieferung der elektrischen 
Pumpe fur die Wasserstation Bodenbach." Forms of tender, &e., 
may b. obtained from the K.K. Staats-bahndirektion, Abteilung 4, 
Prague. 


Leipzig (Germany) Town Council invite tenders for supply апа 


‘laying of three-strand h.t. cable on the trough system, in connection 


with their second electricity works. Conditions and plans may be 
seen at the Administration of the Elektricititswerke, 14в Entritscher- 
strasse, and copies of conditions obtained at 6s. and plans at 4s. 
Tenders, endorsed Hochspannungskabelieferung fuer das Elek- 
trizitütswerk," must reach the Office of the Technical Exploitations 
of the Town, Bruehl 80, 186 Upper Floor, Room No. 11, by 4 p.m., 
Dec. 19. 
TENDERS RECEIVED AND ACCEPTED. 

The following tenders have been accepted by London County 
Council for electric fittings, lamps, cables, &c., for general stores :— 

D. Н. Bonnella & Son, £32 ; G. Braulik, £94; Britannia Elec. Lamp 
Works, £305; British Westinghouse Co., schedule of prices; City 
Glass Co., £22; Concordia Electric Wire Co., £76; Electrical Co., 
£104 ; Geipel & Lange, £155 an- schedule of prices ; General Electric 
Co., £641 and certain items schedule of prices; Hooper's Telegraph | 
& India Rubber Works, £5; Wm. McGeoch & Co., £82; Mackey’s 
Electric Lamp Co., £594; Micanite & Insulators Co., schedule of 
prices; Neville, Williams & Co., £30; George Schultz & Co., £47; 
Sloan Electrical Co., schedule of e Sperryn & Co., schedule of 
prices; G. Straus & Co., £41; Arthur Terry, #96; Veritys Ltd., £30. 


The Metropolitan Asylums Board has received the following ten- 
ders for alterations and extensions to the fire alarms and telephones 
at Gore Farm Hospital :— А 

Т. Potter & Sons (accepted), £225 ; W. G. Cannon & Sons, £226. 85. ; 
Electrical Engineering & Maintenance Co., £239; Private Wire & 
Telephone Installation Co., £278; J. Bryden & Sons, £287 ; Bell Tele- 
phone & Electric Co., £335; Н. Hooper, £373; Revy Phillips & Co., 
£396. 15s. 

The engineer-in-chief’s estimate was £235. 

Woolwich (London) Council have accepted the tender of the 
Western Electric Co. for cable for the Ordnance College extension 

64, delivery in 14 days. 
n following но ега St. Helens Cable & Rubber Co., £175 ; 
British Insulated & Helsby Cables, £169; Siemens Bros. Co., 
£167. 5з. ; Johnson & Phillips, £167. 5s. ; Callender's Co., £166. 10s. ; 
W. T. Henley's Co., £166. | 

West Ham Electric Lighting and Tramways committee has ap- 
proved the extension. for two years from March 31 next, of the con- 
tracts with the British Westinghouse Co., for supply of transfo: mers 
and meters, and of a new contract being entered into with E 

any for supply of two-phase motors. The contract with the F H F 
Electrical Co. for supply of single-phase motors is also to be extende 
for two years from March 81 n noe s 

il have accepted the following tenders: 
Sp Кыш Co., electric fittings ; United Electric Car C$., 20 


P je: B. 12s. 6d. each) ; Hurst, ; 
с Боа Cd. each); Mountain & Gibson, 23 trucks (£64. 10s. 
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and one truck ( £110) ; British Westinghouse Co., electrical equipments 
for 24 cars (£279 each); 8. Rawlinson & Sons, four salt waggons (£125 
eich). | 

The tender of Foote & Milne, contractors for the electric lighting 
work of the New Holborn Town Hall, has been accepted for the 
telephone and bell installation, at a cost of £131 for telephones and 
£29. 103. for bells. Three tenders were received, of which that of 
Foote & Milne was the lowest. 

Tunbridge Wells Council have accepted the tender of the British 
Westinghouse Co. for a 500 kw. steam turbine at £1,498 and a 
500 kw. alternator and exciter at £1,077. 10s., and that of J. P. Hall 
& Sons for surface condensing plant, air and circulating pumps at 
£865. 


London County Council has accepted the tender of the India 

Rubber, Gutta Percha & Telegraph Works Co. for 600 rubber 

lough bases and 1,200 plough leads, at the price of 56s. each for 
bases and 4s 3d. each for leads. 

Bristol Corporation have accepted the tender of Aiton & Co. for 
pipe-work (third instalment) at the Avonbank station at £2,326, and 
that of T. B. Cooper & Co. for foundations for the Avonmouth sub- 
station at echedule rates. 

Lord & Shand have secured the contract for cosstructing & high- 
pressure electric power line between Bovey Tracey and Haytor for 
the lignite works of the Ilsington Mining Co. 

Wimbledon Council have placed orders with the Union Electric 
Co. for 5,000 pairs of arc lamp carbons, with Falk, Stadelmann & 
Co. for 200 pairs and with Н. G. Mayer & Co. for 200 pairs. 


The Electric Construction Co. have obtained contracts for supply 
of a polyphase induction motor, with switches, and two motors and 
shunt regulating resistances for the Bengal-Nagpur Railway Co. 

The new Rand Gold Mining Co. has ordered two 75 H P. motors 
from Siemens Bros. & Co. Dynamo Works. 


R. Waygood & Co. are supplying the electric elevators for the new 
Johannesburg branch of the Standard Bank. 

Johannesburg municipality have ordered 1,000 consumers’ fuse 
boxes from the South African General Electric Co. 

The City of London Guardians have placed an order with Pinchiog 
& Walton for electric lamps. 

Southampton Council have accepted the tender of Babcock & 
Wilcox for a water-tube boiler at £1,680. 

Sheffield Council have accepted the tender of Edgar Allen & Co. 
for tramway points and crossings. 


Yarmouth Corporation have accepted the tender of Geipel & Lange 
for carbons at £8. 1s. 75d. per 1,000 pairs. 


BUSINESS NOTICES. 
Messrs. Putz, Curphey & Co., 19 and 20, Strand-street, Liverpool, 
have opened an electrical supplies department, and will be pleased 
Өе catalogues from manufacturers of all classes of electrical 
goods. 
Mr. Sidney Sharp, M.I.Mech.E., M.I.E.E., has removed to 34, 
Great George-street, Westminster, S.W. 


Frank Hy. Gillham and Percival Jas. Dalmon, electrical engineers, 
&c., 88, Norway-street, and 51. St. Leonard's-avenue, Portslade, 
Sussex, have dissolved partnership. Debts by Mr. Gillham. 


Owing to the great increase of business of the West Ham Cor- 
poration electric supply department, the present telephone arrange- 
ments at 84, Romford-road (office and showrooms) are insufficient, 
and an additional line and priva'e branch exchange are being put in. 
The present telephone numbers are 1820 and 1821 East. 


The administrative headquarters of the Baker Street & Waterloo, 
Great Northern, Piccadilly & Brompton and Charing Croas, Euston 
& Hampstead Railways have been transferred to St. James's Park 
Station, S. W. The District Railway and the three Tubes remain 
two separate undertakings, but are controlled from one set of offices, 
and are under the same general manager. Another new departure 
is the experimental ae eae of girl booking clerks, which is to 
b» put in operation at the Charing Cross Tube station. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
Ernest Edwin Lloyd, lately electrical fitter, Central-chambers, 
Bilston, has been adjudicated bankrupt. The first meeting of 
creditors will take place on Dec. 20 at the O.R.'s, Wolverhampton, 


and the public examination on Jan. 10 at the County Court, Wol- 
verhampton. 


At Plymouth on Wednesday his Honour Judge Lush. Wilson 
granted the discharge of S. Н. & J. E. Thompson (trading as Thomp- 


son Bros. & Co.), electricians, subject to jud 
against them for £50. judgment being entered 


A first dividend of 28. 6d will be payable on Deo. 20 at the O. R. s, 
14, Chapel: street, Preston, in the bankruptcy of Richd. Sutcliffe 
Blackburn, electrical engineer and contractor, Hebden Bridge. 

Deed of Assignment.—A deed of assignment has been executed 


by Ernest Bruno Haertel (tradin 
; b g as the Electromotor & Dynamo 
U o., 15, Gray's Inn-road, London, W.C., and 48, Deancjaie; Man- 


рес the affairs of the company оп 


his account not having 


chester). Claims by Dee. 20 to Mr. F. E. Wright, 19, St. Dunstan's- 
hill, London, E.C. 


Meeting of Creditors.—A meeting of the principal creditors of 
Santoni & Co. (1905) (Ltd.) was held on Tuesday. Some 35 creditors 
and representatives attended, and Mr. Ronald Power presided. 

The Chairman explained that the meeting was an informal one, and 
had heen called to lay before the creditors the outline of a scheme for 
a sound footing and relieve it 

rom its present unfortunate position. No detailed particulars or ac- 
counts could now be given, as a full statement of affairs was being 
repared and would be in the hands of creditors in about a fortnight. 
nly creditors for larger amounts had been asked to attend that day 


(there were 300 or so in all) in order to take the sense of the meeting 


as to a reorganisation or reconstruction of the company. The main 
cause of the embarrassment was the great difficulty of getting in 
money outstanding, which amounted to over £6,000. Although the 
ead supply houses had treated them generously and leuiently, they 
had had to pull up owing to the action of one creditor, owing to 
been met promptly. The debenture holders, 
to protect themselves, have a receiver appointed, aud the company 
wished to prevent this one creditor from compelling them to file their 


petition. He (the chairman) thought it was positively wicked to break 


up a company like this for a £100 to £150 debt. If, however, liquida- 
tion is decided upon, he urged that it be a voluntary one, as an en. 
forced liquidation would be disastrous for the creditors. The general 
meeting would be called їл about a fortnight, and then a detailed 
statement as to liabilities and assets will be presented. The debentures 
amounted to £4,950. There were 22 shareholders who had paid up 
over £3,000 out of £7,000 odd. There were 5,000 fully-paid shares, 
the holders of which are presumably vendors. 

Considerable discussion followed, and Mr. Evans, representing Mr. 
G. Braulik, the executing creditor, strongly urged the appointment of 
an independent auditor, and moved that, Mr. Corfield be appointed, the 
alternative being that compulsory liquidation must follow. 

A resolution was ultimately adopted as follows: That this meeting 
is in favour of an independent auditor, and is opposed to а compulsory 
order for liquidation." 22 voted in favour and 1 (Mr. Braulik) against. 

We have, since the meeting, received the following from the 
company :— | 

Referring to the meeting on Tuesday, the directors of D. Santoni & 
Co. are calling a general meeting of the creditors at as early а date as 

ible, when a statement will be submitted, and the creditors will be 
asked to nominate a liquidator. The directors are in communication 


with the largest shareholders with a view to ascertaining their wishes. 


They have already received promises of friendly suppport in their 
efforts to reorganise the company from unsecured creditors holding 
over two-thirds of the total indebtedness of the company. 


Sale by Auction.— In consequence of the completion of 
the Charing Cross, Euston & Hampstead Railway, Mr. George 
N. Dixon has received instructions from Mesars. Price & 
Reeves to sell by auction on Thursday and Friday, the 19th and 
20th inst., at 11 a.m. each day, at the L & N.W. Goods Depót, 
Maiden-lane, London, N.W , valuable tunnel-boring plant, includ- 
ing electric and steam-driven air compressors, air receivers, vertica 
and loco. boilers, 3 ton steam and 2 ton electric cranes, hydraulic 
jiggers and jacks, accumulator pumps, locomotive, 300 tunnel bogies 
with wheels and axles, 12 electric motors (2 to 5 H. P.), hand winches, 
2 Mather & Platt generating sets, motor generators direct coupled 
to dynamo and direct-driven steam dynamo, а quantity of electric 
fittings, lathes, tools, 14 п.р. Tangye oil engine, &c. On view 18t 
inst. The nearest stations are Maiden-lane (North London Railway) 
and York-road (G.N., Piccadilly & Brompton Railway) Further 
particulars and catalogues from Messrs. Price & Reeves, 17, Water- 
loo-place, Piccadilly, London, or of the Auctioneer, 89, Hanover. 
street, Liverpool. See also an advertisement. 


Plant for Sale.—Two 50в.н.р. motors, spare armature, two 
controllers, 350 cells in ebonite boxes and two ventilating fans are 
for sale. Offers to Mr. J. T. Mears, The Old Ship,“ Richmond. 
Surrey. See an advertisement. 

Nernst Lamps for Sale.—Messrs. Wm. Pretty & Sons, The 
Factory, Ipswich, advertise for sale a number of Nernst lamps. 


Crane and Motor Wanted.—A 5 to 10 ton electric travelling 
oe and an electric mo tor are required by an advertiser in another 
column. 


Agency Wanted.—A continental import firm (of 10 years’ stand- 
ing) advertises that it wishes to open up business relations wit 
manufacturers of electric wires, cables, steel conduits, accessories, Åc. 

Thomson-Houston Wattmeter.—The Board of Trade have ар” 
proved the pattern and construction of the meter (No. 58,677) for 
the measurement of electrical «nergy supplied on the constant: 
potential alternating-current system, deposited by the British Thom- 
son-Houston Co., and known as the Induction Wattmeter, ур? 
A.C.T. The Board have also approved the means provided for fixing 
meters of this description and for connecting them to the servie 
lines, as described in the specification and instructions (H 9,882) 
deposited July 24, 1907. ; 

“Daily Mail" Year-Book.— We have received from tho Assocl- 


ated Newspapers (Ltd.), London, E.C., a copy of the " Daily Mail 
Year-Book for 1908. This is the 8th year of issue of the publication, 
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and it appears to be well and carefully edited by Mr. Percy L. 
Parker. It contains a mass of useful information and atatistics on 
surrent social, political, commercial and legal affairs. Space does 
not permit us to refer to the great number of topics dealt with in 
the book, but every person who wishes to keep himself posted in 
current events should obtain a copy, price 6d. net. A complete 
index facilitates reference. 
CATALOGUES, &c. 

Sturtevant Specialities.—The Sturtevant Engineering Co. have 
completed an imposing series of sectional catalogues covering the 
entire range of their manufactures, These catalogues are put up, 
in the case of the mining machinery, in a bound volume with spe- 
cially-deaigned cover, and in the case of propeller fans, ventilating 
and warming apparatus, forge equipments, high-pressure fans, dust- 
collecting systems, &., in а neat binder, which keeps the pamphlets 
well together. From an electrical point of view, interest attaches 
to the ventilating series of catalogues, because the Sturtevant blowers 
and fans are designed for operation by electric motors as well as by 
steam engines. A special range of electric propeller fans is also 
manufactured in large and small sizes. 


The Telwriter —The Telewriter Synd., Craig s- court House, 
Charing Cross, S. W., send us а neat brochure, which goes fully, 
both in the way of illustrations and descriptive matter, into the 
advantages and uses of the Telewriter, formerly the Telautograph. 
From the pictures in the booklet it would appear that this handy 
ridi is being taken up very largely for trade and industrial 

ев. 

Wire Drawing Machincs.—A neat file is to hand from W. Ger- 
hardi, Liidenscheid (Westphalia), which is a pamphlet describing 
a number of designs of continuous wire drawing machines. It 
is claimed that these machines have the following advantages: 
(1) The whole drawing process can be supervised in a manner 
impossible by any other machine on the market. (2) Convenient 
118 rapid threading of the wire and starting of the machine, as 
үш are no grease or acid tubs to be wound up or down. (3) 
Pier capacity owing to simplified attendance required. 
у eanliness of working of the machine. The technical data includes 
ables giving particulars of the capacity of the machines and the 
requisite floor space and driving power required. 


5 and Diary. — We have received a useful blotter with 
Gibbons s фы] кы ош; Moriri Gibbons Bros. & B 

^ , 0 ,0 udie ? 2 
lent illustrations of the firm’s » ae ve оне contains some excel 


Wires and Cables.—We have төсе i 
; eived from Perci & Schacherer 
Akt. Gesellschaft, of Budapest, a copy of their export price list, 


No. 87 (November, 1907), of i | 
and low-tension ae ), of insulated cables, wires, &c., for high 


oe following are official values of electrical machinery, 
der 1907. раш imported into this country (a) during Novem- 
with the 1555 0) during the current year from Jan. 1 to Nov. 80, 
peri od for 19007. or decreases compared with the corresponding 
ectrical machinery (u) £56,704 (increas i 

c i ө £15,799), (0) £556,876 lin. 

254200 eo telegraph and telephone cables (a) £13,157 d i 
ratus (a) £14 10 (increase £55,914) ; telegraph and telephone appa- 
other се at (decrease £15,014), (b) £243 305 (decrease £101,991) ; 
£714), (b; ое and cables, rubber insulated, (a) £9,379 (decrease 
incus Fi 995 (increase £7,473) ; with other insulations, (a) £5,151 
and apparat ), (b) £67,292 (increase £9,791) ; other electrical goods 
£81,005), Total ot £59,770 (increase £7,294), (b) £533,198 (increase 
and telegraph an d 1 goods and apparatus, other than machinery 
41,145,878 {increase £65,105), 40 £102,190 (decrease £11,974), (b) 
list gives amt electrical Goods and Apparatus.—The following 
ectrical sparks cae of the exports of British manufactured 
Wire and gana: pur material (ineluding отар and telephone 
is not separately в, ut not inoluding electrical machinery, which 
destination :— у specified) from Dec. 4 to 10, with the ports of 
2280 D {telegraph material). 
ing £94 tele rah £202; Delagoa Bay, £35; Durban, £573 (includ- 
Port Elizabeth елар) Eust London, £162: Mombasa, £82; 
1158. Australas ^ Port Said, £16. Argentina —Buenos Ayres, 
Lyttelton, £105. Mell delaide, £145; Brisbane, £62; Hobart, £26 ; 
` Melbourne, £152; Otago, £184; Perth, £60; Rock- 


umpton, £166 ; А 
Wellin e Sydney, £3,043 (including £2,668 telegraph material) ; 
Brussels, £27 "Gh (including £481 telegraph material). Belgium — 
£516 ; Para, £120 aen £30; Ostend, £223. Brazil—Bahia Blanca, 
Quebec, #105. {telegraph material); Pernambuco, £47. Canada— 
hanghai, 455. Chibi £68. Ceylon - Colombo, £178. China — 
Germany —Breme, alparaiso, £1,772. — Denmark — Copenhagen, 
Kong, £193. “Indi men, £144. Hoiland—Amsterdam, £81. Hong 


ndia— Bomba 1 
, Japan — nbay, £1,866; Calcutta, £3,266; Madras, 
Portugal- Lisbon. ge #706; Tokyo, £3,641; Yokohama, £1.000. 
Bkok, £257 'St : Russia— Riga, £197. Stam—Padang, £255 ; 
9 wettenham por Settlements —Binga re, £61. West Indies— 
(including 21 7, St. Lucia, £35; Trinidad, £40. Zanzibar, 
717 in the corr telegraph material). Total £30,744, against 
esponding week last year (Dec. 5 to 11). 


Africa— Alexandria, £67; Beira, 


The exports of electrical machiner i i 
| y, material, &o., (a) durin 

November, 1907, and (5) during the current year ко у. 1 10 
Nov. 30, and the increases or decreases compared with the cor- 
герое репо of 1906, are as follows: 

ectrical machinery (a) £88,385 (decrease £670), (b) £917,173 (in- 
crease £157,948) ; telegraph and telephone cables, (à) 92 Е 
£13,626), (b) £1,279,937 (increase £50,832); telegraph and telephone 
apparatus, (a) £9,465 (decrease £4,029), (b) £158,128 (decrease £447); 
other electrical wires and cables, rubber insulated, (а) £22,474 (de- 
crease £12,175), (0) £247,915 (increase £72,354) ; with other insulatiors, 
(a) £20,605 (decrease £13,247), (b) £211,505 (increase £31,179) ; other 
electrical goods and apparatus, (a) £47,916 (decrease £3,909), (b) 
£462,766 ( ecrease £32,593). Total of electrical goods and apparatus, 
other than machinery and telegraph and telephone wire, (a) £128,688 
(decrease £46,986), (b) £2,560,251 (increase £121 075. ). 


COMPANIES’ MEETINGS AND REPORTS. 


Aron Electricity Meter (Ltd.) 


At the meeting on Tuesday the CHñAIRMAN (Mr. H. Hirst) said the in- 
creased gross profits and the economies effected accounted for the in- 
crease in the net profit by about £3,000. The item of goodwill, 
patents, land, buildings, &c., was similar to last yeur, the stock had 
increased, due to the larger turnover. Although the fall in price of 
raw materials took place after Oct. 1, which would have justified them 
in presenting the accounts with their raw. material at the increased cost 
price, they had decided to depreciate their stock sufficiently in accord- 
ance with the lower prices ruling at the end of October, and they had 
dealt with the drop in the present accounts so that they should 
not be worried with anything of the kind in the current year. It 
was not likely that raw materials would suffer a further drop in the near 
future so as seriously to affect their figures. He was optimistic 
enough to believe that with continual care the company had a right to 
anticipate a number of good years to come. In addition to the patents 
originally purchased from Dr. Aron, which were strong enough to pre- 
vent anyone attempting to tamper with them, aud which secured to 
them а . of а certain type of meter, they had had to develop 
other meters cheaper meters—at prices to suit small- consumer in- 
stallations. They had spent nearly £600 or £700 every year for patent 
fees, and several thousands of pounds for cxperiments, designs and 
production of proprietary articles. It was not for him to say whether 
their patents were worth what they originally stood at in their 
books; but he had no hesitation in saying that they were worth 
as much to-day as at any time in the history of the company. 
The item of £180,000 included goodwill or patents, and also йат, 
buildings, machinery, plant BT other very tangible assets. Last 
year the turnover was larger than ever since the formation of the 
company ; they sold more meters in nearly every civilised country, 
and the goodwill, though standing at less in the books, was certainly 
zreater than at the time of the issue of their prospectus and first 
e They would be pleasantly surprised to learn that since 
the formation of the company they had put out of revenue nearly 
£70,000 in cash into the business. That did not include 1, OCO paid 
for what might prove a useful patent, uor the shares received from 
the American company, but it included the cash received from 
America (about £10,000). It aleo included about £16,820 spent in 
additional machinery and instruments, about £11,000 spent for land 
and buildings, about £10,500 for office and workshop installation, 
£4,000 for office and workshop furniture, and about £13,602 for tools. 
In spite of the expenditure of that 470, C09 the item, which included 

ood will, patents, land, buildings, machinery, tools, &c., stood at 
£10,000 less than in 1899. Of course there had been depreciation, but 
the actual figure for depreciation was a small percentage only of 
the actual improvement of their property. From the point of profits 
made this year and last, and from the point of liquid assets they could 
practically puy off the bulk of the dividend in arrear immediately, and 
the ordinary shares could begin to participate next year in any profits. 
The directors, however, thought the process of strengthening the 
company had to be continued, because, both from a trading and ſinan- 
cial standpoint, the competition grew daily keener, the profit on each 
meter in consequence grew less, and it was necessary to do an ever- 
incrensing business if they wished to make the same or increased prone 
and for that purpose more and more capital would be required every 
year. The directors would endeavour tc pay out at least something of the 
arrears each year in addition to the standing 6 per cent. Those who 
hold ordinary shares must be patient a little longer ; but he firmly be- 
lieved they would in the long run be rewarded for holding on. All 
the branches had contributed to the profits of. the compen and the 
London branch, which several years showed a loss, hac reached the 
turning point. For the better conduct of the business in Austria, 
they had formed а company there, similar to those in Germany and 
France, under the title of Elektra Apparatenbaugesellschaft, the 
whole of the capital of which was in the hands of their company, They 
had given considerable attention to the taximeter question, and they 
had produced an instrument of which the Commissioner of Police had 
-ed, and which was now under test at the National Physical 
ари : i k bid for that business in this 
Laboratory. They were making a Кееп bie, Же 
i n connection with the production of that 
country, and experimenting 1n 6 ‚ а business in small 
instrument. They had also developed in 5 usiness 
motors which were manufactured at tbeir Schweidnitz ronis to 
business, though showing à loss for the first year, was pro g 


progress very favourably. 
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ADELAIDE ELECTRIC SUPPLY CO. (LTD. )—For the year ended Aug. 
31 the profit was £9,319. 78. 5d. After payment of preference dividend 
for half-year to Feb. 28, writing £525. 19s. 2d. off suspense account, 
and placing £1,000 to depreciation, there is available £6,335. 17s. 5d., 
which the directors recommend should be applied to payment of the 
balance preference dividend for the half-year to Aug. 31 (£2,250), 
and a dividend of 24 per cent. on the ordinary shares for the year 
(£3,256. 28. 6d.) The Adelaide Municipal Tramways Trust has 
accepted the company’s tender for a temporary supply of power to 
the various systems of tramways which are now being electrified. The 
equivalent of 45,254 8 c.p. lamps for lighting and 1,584 H.P. in motors. 
(total of 94,462 8 c.p.) is connected to the mains, against 75,204 8 c.p. 
in 1906. 


. BLACKPOOL, 8T. ANNE'S & LYTHAM TRAMWAYS CO. (LTD.) —The net 

profit was £244 less than last year. The traffic receipts were £21,490, 
and the balance from revenue account is 6,500: debentures absorb 
£1,502, £1,500 has been put to sinking fund, and the debit balance 
from previous year (£10,036) has been increased to £13,055. 


COSTA RICA ELECTRIC LIGHT & TRACTION CO. (LTD.)—For the year 
ended June 30 the surplus (after paying debenture interest and ad- 
ministrative expenses) was £3,960, and after deducting debit balance 
(£1,374) brought forward, the credit balance is £2,586. The directors 
propose to reserve £1,771 for redemption of outstanding debentures, 
and to place the remainder to credit of discount on debenture issue 
account. Further capital for development and improvoment of the 
service will be necesssary in the near future. 


INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS CO. (LTD.) — 
The directors’ report and accounts for the year ended Sept. 30 last 
show, after provision for doubtful ‘debts, a net profit of £56,809. 14s. 
Adding £42,224. 5s. 10d. brought forward, and deductin £12,500 in- 
terim dividend paid in June, there remains а disposable balance of 
£86,533. 198. 10d. The directors recommend the distribution of a 
dividend of 15s. a share, tax free, amounting to £37.00, making a 
total of 10 per cent. for the year, and leaving £49,036. 19s. 10d. to be 
carried forward. The general business of the company shows an in- 
crease compared with last year. Prices of raw materia remained at a 
high standard until the end of the summer quarter, but since then 
prices have declined. 'ТҺе Palmer and Persan motor and bicycle 
tyres, which are manufactured by the company, continue to grow in 
favour, their merits being more generally recognised. The electrical 
installation in Dumfries has been completed, and in future a revenue 
from this source may be expected. 

The laying of a submarine cable between New York aud Havana, 
manufactured to the order of the Commercial Cable Co., has been com- 
pleted since the closing of the financial year. The cable steamers 
“Silvertown,” “ Dacia,” and ‘ Buccaneer” have had employment 
during the year and are in an efficient condition. The works at Silver- 
town and at Persan have been maintained in their usual state of 
efficiency, and the electrical equipment of the latter has been com- 

leted. The Hon. Henry Marsham has been appointed a director to 

Il the vacancy on the board created by Mr. Henderson’s death. 


MANX ELECTRIC RAILWAY CO.—At the meeting on Tuesday Mr. 
A. G. Boscawen said that as to the electrification of the Douglas tram- 
ways and the electric lighting of the town, he understood that the 
enlightened portion of the Cor oration were in favour of something 
being done in that direction. The offer of the company to undertake 
the work was still open. 


RICHARD HORNSBY & SONS (LTD.).—At the meeting on Monday 
the chairman Mr. H. Simpson Gee) stated that the amulgamation 
with Messrs. Andrew, of Stockport, had turned out vory satisfactorily, 
and they had an increase of work at that branch. They were at 
present working at full pressure. There were signs of some falling-off 
in the trade of the country, and a good many people had thought that 
this country had reached its zenith of trade. They were now doing a 
much larger export business. | 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


eee 


NEW COMPANY. 


W. Н. A. ROBERTSON & CO. (LTD.) (95,906.)—Reg. Dec. 2, capital 
£6,000 in £10 shares, to acquire the and Еп necting Works, 
Bedford, and to carry on the business of mechanical and electrical 
engineers, founders, manufacturers and constructors of rolling mills, 
electrical machines and fittings, boilers, &c. First directors, 6. 
Mathieson, A. M. I. C. E, S. Н. Lane and W. H. A. Robertson. Reg. 
office, Lynton Works, Bedford. 


STATUTORY RETURNS. 

ELECTROLYTIC ALKALI CO. (LTD.)-- Return to Nov. 18 (filed Nov. 25) 
gives capital as £500,000 in 200,000 preference and 300,000 ordinary 
shares of £1 each, of which 99,965 preference and 201,904 ordinary 
have been taken up. £1 per share has been called up on 99,965 pre- 
Terence and 126,904 ordinary, and £227,000. 15s. has been received, 
including £131. 158. paid on 35 preference and 314 ordinary shares 
forfeited. 75,000 ordinary shares are considered as fully paid. Mort- 
gages and charges, £33,300. 


MAXIM ELECTRICAL CO, (LTD.)—The capital in return to Oct. 24 is 
£50,000 in £1 shares (50,000 preference), of which 7,247 have been taken 
up. £1 per share has been called up and £7,266, 108. has been received, 


including £27. 10s. paid on 115 shares forfeited. 
charges, £14,200 ; but £800 further debentures have been issued since 
date of return. 


debentures, part of series created Ma 
£15,000, charged on company's un ertaking and property, present 
and future, including uncalled capital. No trustees. Previously issued 
of same series, £14,200. 


Price of silver 252 — 256d. per oz. 
8212 — 82186 for account. 
Continuation Days, Dec. 27 and Jan, 14; Ticket Day, 
Рау Days, Dec. 15 and 50; Mining Share carry-over Day, Dec. 24. 


respect of profits for the year ending 31st inst. і 2 
the ordinary stock will be closed from Jan. 7 to 14 inclusive. 
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Mortgages and 


TREFOREST ELECTRICAL CONSUMERS' CO. (LTD.)—In return to 


Nov. 5 capital is £100,000 in £1 shares, of which 30,000 have been taken 
up. 5s. per share has been called up, and £7,500 has been received. 
Mortgages and charges, nil. 


WALTER'S ELECTRICAL MFG. (LTD.)— Return to Oct. 15 gives capital 


as £13,000 in £1 shares, 10,507 of which have been taken up. £l per 
share has been called up on seven and 68. 
has been received. 10,000 shares are considered as fully paid. Mort- 
gages and charges, £4,100. 


r share on 500, aud £132 


MORTGAGES AND CHARGES. 
ELECTRIC VEHICLES DEVELOPMENT CO. (LTD. )—Issue on Nov. 28 of 


£1,390 4 per cent. debentures, part of series created Sept. 26, 1906, to 
secure £3,000, char 
sent and future, including uncalled capital. No trustecs. Previously 
issued of same series, £1,610. 


on company’s undertaking and property, pre- 


ILLUMINATED SIGNS (LTD.)—Issue on Dec. 2 of £300 7j per cent. 


debentures, part of series created same date, to secure £500, charged 
on the company’s undertaking and property, present and future, in- 
cluding uncalled capital. No trustees. 


MAXIM ELECTRICAL CO. (LTD.)— Issue on Nov. 28 of £800 5 per cent. 
16 and Nov. 29, 1906, to secure 


p————— ———— "nA 


CITY NOTES. 


— фу-ына 


MEMORANDA (Dec. 12).— Bank rate 7 per cent. (since Nov. 7, 1907). 
Consols 82% — 821} for money, 
Consols Pay Day, Jan. 3; Stocks x ва 

ес. ; 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. LTD.) A meeting of 


the debenture stockholders has been called for 18th inst., to authorise 
the issue of £300,000 prior lien bonds. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.) -The number of units 


delivered to consumers during the four weeks ended Oct. 25 were 
535.604, compared with 434,809 units in the corresponding four weeks 
of 1906. 


CITY OF LONDON ELECTRIC LIGHTING CO, (LTD. )—The transfer books 


and register of holders of the 5 per cent. first and 43 per cent. secon 
debenture stock will be closed from 17th to 5186 inst. inclusive. 


EASTERN TELEGRAPH CO. (LTD.)—Payment is announced on Jan. 15 


next of dividend at the rate of 34 per cent. per annum, less tax, on the 
preference stock for the quarter ending Dec. 51, and the third quarterly 


interim dividend of 1} per cent. on the oroat stock (tax free) in 
he transfer books of 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH СО. (LTD.) 


The directors of this company have declared an interim dividend for 


the quarter ended Sept. 30 last of 2s. 6d. per share, payable 15th prox., 
tax free The share register will be closed from Tth to 14th prox. 
inclusive. 

ELECTRIC VEHICLE co. (U.8.A.)—Receivers have been appointed for 
this company, which has & capital of £4,000,000. The company hil 
incorporated in 1897 for the manufacture of automobiles, to be sold by 
a number of subsidiary companies in tlie United States. 


GLOBE TELEGRAPH & TRUST CO. (LTD.)— The directors have de- 
clared a quarterly interim dividend of 3s. per share on the Pee ene 
and of 28. per share on the ordinary shares, payable the 21st ins“. 


LONDON SOUTHERN TRAMWAYS.—The sccretary and liquidator 
(Mr. J. Barber Glenn) has issued a circular to the shareholders to the 
effect that the sale of this company's undertaking to London Count) 
Council has been completed and all the creditors paid. A return О 
£1. 28. 7d. per share has been made. 

MARCONI WIRELESS TELEGRAPH CO, OF CANADA (LTD.—]n the 
Financial News ” for Dec. 6 reference is made to an alleged issue о 
the Australian people of some 15,009 shares in a company with t ^ 
above title, which was stated to have a nominal capital of $5,000,000, 
in $5 shares. | 

PROVINCIAL TRAMWAYS CO. (LTD.)—This com piny is making M! 
issue of £175,000 5 per cent. first debenture stock. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted a quotation to a further issue of 27,840 £1 fully paid o 
shares of the Consolidated Signal Co, «Ltd.). The committee have us 
asked to appoint a special settling day in and grant a quotation t 
interim certiticates (fully and partly-paid) for $2,000,000 7 ре eh, 
cumulative $100 preference stock of the Canadian General Elec tri | di 
(Ltd.), and also to allow 32,000 £10 fully paid shares of the Shang! 
Electric Construction Co, (Ltd.) to he айо. : . 

WESTERN UNION TELEGRAPH CO.— Tho Executive committee recor 
mend declaration of the regular quarterly dividend of 14 per сеп» 


ЕСЕМВЕЕ 18, 1907. 


_————Є——Є————==у 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


3 


47 


— — 


Ine, ; 
Line. Wook 8 xp. AGGREGATE | 
E (a) No. = donant | Inc. or 
weeks, Des. (a) 
£ £ | & 
Singapore Trams . Dec. 7 89.005 - $413 10 | $92,040 + $9,590 | 
Southampton e onkas p e" see ua voa sie | 
Southend Corporation ....- „аг Зе 17 36 15,470 338 | 
South Metropolitan. Nov. 29 во - | 47 38,115 + 9,889 ; 
Southport Tram ways „ 29 208 — 18 47 14.209 -= 670 | 
South Staff. . eses „ 29 886 | + 74 | 47 49,876 3.284 
Stalyb'dge, Hyde, &., It. Bd Dec. 7 686 | + 68 86 | 28,862 . 1,082 
Stockport Oorporation ...... ^ d | sas s jas 
Sunderland Corporation. „ 8 1,122 — 144 36 | 50,03 - 1,134 | 
Sunderland and District., 4 43+ 46 49 | 32870 + 2459 
Swansea Trams ...............| Nov 29 ' E | + 18 | 47 43,626 + 3,189 | 
; H J - 3 
Swindon Corporation - De. 3 | M3 - 7 le - 
Taunton . e.) Nov. 29 38 "e 47 2,002 ,- 120 
Tynemouth and District — „ 29 133 — 27 47 | 11,641 |- 796 
Tyneside Trams Оо........... Dec. 4 375 — 6 49 22,521 |+ 915 
Victoria, Elec. Supply Co. oi " xd vi : 
Wallasey District Council.. „ 7 74i | — 201 36 30,836 | + 685 
Walsall Corporation т 7. 522 | + 5 49 25,539 + 190 
Warrington Corporation. ET aM iie UN ET | тя 
West Ham Corporation...... 5s 5 2,175 + 49 36 83,746 + 1,513 
Weston-supor-Mare ......... Nov. 27 297 | - 4' 47 7,004 — 879 
Wolverhampton Co. ......... „ 29 4142 + 31 47 21,86 ＋ 1,145 
Wolverhampton Оогро...... Dec. 4 769 — 39 20 16,940 | 
Worcester . . . .. Nov. 29 228 + 1 47 13.504 — 158 
Wrexkham . . „% 29 90 — 11 47 4,883 — 85 
Yorkshire W. R. Trams. . Dec. 8, 1,084 + 87, 49 56,924 бов 
Yorkshire Woollen District. Nov, 29 832 | - 74 | 47 44,993 + 77 
(a) These comparisons are with the corresponding period last усаг. * Partly 


slectrical. 


COLONIAL AND FOREIGN INVESTMENTS. 


к | LAST Price RATE | Divi- | BUSINESS 
| DIVI- NAME, Wed. | Үр. | DEND | WEEK 1С 
53 |DEND Dec.1i.| кр, | Dus. | Dec 11. 
Jb MA dud High- Low 
T М е. s. d. Д 1 
b, .. | Anglo-Argentine 6% Cum. Ist Pref. 5611—61; 4 19 6 Ap, Oot 6 | 545 
5| .. Do. 107 Non-cum. 2nd Pref.......,  74—8 6 5 0 Ja, Jul] 71 78 
St. 6% | Do. Permanent 6% Dob. Stock... 123 —131 4 11 6 Ju, Dec 130 
St. 6% | Auckland Elec. Trame. 5% Deb. 
(red.) . . .. . . . . . . . . .. . . 102 — 105 | 4 15 0 | Ja, Jul 105 e. 
b| 2/0 | Brisbane Electric Trams. Invest. ; 
Ord. «ae % OH еөз 090990 ооо 008 0099009090909 оов 8ra — 3876 3 2 9 May ee 8 7 oe 
5 2/6 | Do. Брег Cent. Cum. Pref. ...... | 4—44 5 2 6|Му,Му| fic) - 
St | 43% | Do. 4} per Cent. Db. Prov. Сегіз. 96 —100 | 4 10 0 Ja, Jul 
St. 8% British Columbia El. Ry. Df, Ord. 123 —123 5 17 Mr, Spt. s:: 
St. 67 |t Do, Pref, Ord. Stock . . .. 106 —109 5 1 0 My, № 10 
St. 52 Do. 5% Cum. Perp. Pref. Stock.. 99 —103 4 17 0 Ja, Jul 
401 44%| Do. 43 per Cent. 1st Mort. Debs. 98 —101 | 4 9 €[Ap,Oct! ++ | + 
100 /| Do. Vancouver Power ЮеЬа....... 10) —103 | 4 7 3 | Ja, Jul | —— 
6! 3/0 | Buenos Ayres & Belgrano Ога...... 48-48 |8 4 6 Ap, Oct і e 
b| 3/0 | Do. 6 рег Cent. A” Cum. Pref. 44—5{ |5 14 Ab, Ос «| - 
5 8/0 Ро. “ d sevetanóPosepsa узе веч eos ова еве оз» 4 —5} 5 14 0 April ee os * 
St. 5% Do. Б per Cent. Debs. ........ Hoe 105 —116 4 7 OO Ja, Jul | ee 
St. 5% Do. ö per Cent. md Debe (red.) 102 —105 | 4 15 3 | Ja, Jul . 
Bt.| 6% res Elec, Trams. (1901) 
Ps 140. P жми рдөн ав 1—96 |5 4 0 Ja, Jul | — 
10 5 Buenos Ayres Grand National 54 
n er Cent. Pref. Debs. .............| 99 —103| 6 7 0 | Ја, Jul | . 
100 6 o. 6 per Cent. 1st Deb. Bonds. 98 —103 507 6 | Ap, Oct) - 
6) 3 Calcutta Tramways (1 to 137,010)..| ¢§—64 5 19 6 | Mr, Spt Pcr. 
100 8,6 Do. 6 per Cent. Cum. Pref. ....| 6—54 41 0 Ja, Jul s| „ 
1| 44% | Do. 49% 1st Deb. Stock (red.) ...| 101 —105 4 6 6|Js,Jul| ** ee 
S.. . | Cape Electric Tram Shares ......... i- 8 РЕ i | = 
| 6% Colombo Tr. & Ltg. 5% 1st MC р 93 —97 5 2 6|My, Nv — 
ИУ. Havana Elec. Ry. Con. t. 5% : 
* 1.000 50 year Coup. Вав. M “| 89 —87 | 515 0 Fb, Aug 
ie Klec. T .5 per Cent. 
a bo BA Deb: E e oe 9—93 5 6 8 Ja, Jul — 
L| 6% ро. 6 per Cent. B" Ditto .... 7#—18 | 714 0 Ja, Jul di 
5 1/0 | Lisbon Elec. Trams, Ord, ........... 1—4 |4 9 Of July T 5 
100 1,7; Do. 6 per Cent. Cum. Pref. ...... á-1& 5 7 Ja, Ju у 
St. 6% Го. 5 рег Cent. Reg. Mort. Deb: 92 —9/ | 5 2 0 Ja, Jul 
St. 5% | Madras Elec. Trams. 94 . 96 —99 5 1 0 Ja, Jul oe 
435 treal St. Ry. Sterling 44 per | І 
м ee be 0 101 —103 4 7 6 Fb. Aug " бг 
St. 1% | Perth E. Trams, let ra вох 99 —103 417 0 !Ja, Jul 
/ | Sao Paulo Tramway, Light & Power 
= Co. $100 Stock e| 109 — 11] 7 1 6; а б 
5% |t ро. 5 per Cent. 1st Mt. S500 bf 917—935 5 7 6 Ju, Deo 
ELECTRICITY SUPPLY. | 
15 2 7 c - 0 0 | Mr Spt ee mI 
b 8/0 Adelaide Elec. S'ply Co. 64 Cu. Pr. 4-5 | 6 , 
‚з Bombay E. S. & T. 6% Cm. Pf. £8 pd. 18—178 6 3 9 " ss v 
FA u Do. p^ per Cent. Deb. Stk. (red.) 93-920 , 414 3 13 Out A 03 
b 3/3 Calcutta Мес. Supply Urd............. 6 t | 611 0 Ap, Uc — 
5 . | Elec, Lig. & Trac. Co. of Aust. 6 ee 
i per Cent, Cum, Prei... 23-27 | vs a Ang ss oe 
St. 6% Do. 5 per Cent, T sess 821—0 | 511 6 Ja, oe .. 
zt. 57 Klee. ly Co. of Victoria 6 per 
е | Beau dior Deb. B 94 - 96 | 5 4 0 Ju Jul. 
| i : . & Trac, Co. Deb. 
= айар pray. беа. „„ 101 —104 5 15 6 Ja, Jul 
lie Elec, Tower g 
оа E Cent: Cum, Pref, . . . . . . 8 4 8 0 0 Ар, Oct 
St. 6% Madras E. 8. Corp. 5 per Cent. "UTIMS E 
° 9 Consti. Deb. C Ye M 312 0 AM i ЕЕ 
1 0/6 Biver Plate Electricity Co. О Е T | Т е: С 
1 122 Do. 6 per Cent. porcum Pee е8 5 2 90 1, %% 
St 64 Do. 5 per Cent. Deb. Stock ......... 4 —5i 514 0 Ар, Oct E e 
6 3/0 Rosario Elec. Co. 6% Pref. (1-20,000)} 44 | 
5% Shawinigan Water & Power 5 per 98 100% 6 0 0 Js, Jul | 993! .. 
„Cent. Bds . ——.—. 7 = 7 еен е a 
: : m 
* In calculating the . bas rcm Dividend. 


| 
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| , 
e |DFND NAME. 8 — 
| | Wed. YIELD. gt ada ке | м 15 SHARE LIST. — — 
ELECTRICITY EI E Eben | | 
10 5; SUPPLY. рс. 11. x 
10 48 Жошо & Poole 9807 | bad High-Low: & DERD NAME. l Erio | KATE У n. 
10' 6/0 Do. 4j per Cent. Cum. Pr, p: Ord...| 94— 10% | 6 18 3 M est. E est. | E | Deo. Ii p | Busr 
ge the Be. Pee Ceni BM, Fret ылы Pl ато 0 Mar, Sept | > , ELEETRIG MANUFACTURING, 20, 8.1 ms | MR | De 
9/0 er Cent. Deb. е 51 ug} = : ron Elect БЕС, 
8t. 4% Po. Kent) Kl. Lt & Power phar 100 — 103 | „ E E з ро. Ө com, Phen Me 2. 224. High to 
5 46 Rro Do. ег hares! 48-3 5 7 0 Aor Jui Tu  Batcock & Wil 9 5 ‘ тү m est. | ei 
528| D mpton & Kensington Ele lst Debr. 95 —18 412 0 ri), Oct| .. | . | b| Do. Pref. cox rd. - 800A ў 
Bt. 4Y +С o. 7per Cent. Pref. с. Sup. Ord-. 7-8 | 6 50 ay, Nor : 4/0 | British Нек . | 84-3] | 616 0 pril, Oo tt. 
Г 23 C hering Cross (W End 4? Guar. 5b. Si. ala -$ 14 er Bet | ` MEN qi Do Opt med & Helsby С Cabies Ord. 1-1. | Sig o| дро ща d 
88 С ос - t9 ‚ Be 2 P e E ae 
Bt. Ge ead per Cent: „FF x 3 е, N i Britieh Thoma’ Houst nj Deb. (red.) 101-14 18 0 Sol, Feb , | i 
273 To. С er Cent. Deb. Stock ( —4 5 6 0 F ung || Bt. 43 ritish Westingh oust'n 4pY let Mt. Db. "Ede 14 6 6 J uly 
5. 2/0 Ch ity Undertaking 44% (red. ijs 97 170 1 0 0 eb, Aug . * Do. 4те ghouse 6 per Cent. Pref... -89 5 1 0 an, July E : 
St. 447 = eleea Electric Suppl ёх Cm. Pref. 23-43 | § Jan, July А ae Я Frueh E r Cent. Mort. Deb. В 4-1 Mar, Sep t Е 
/ * Do. 4i pply Ord, 1 6 0 J * oe 9 ectrical E tock ...... Б) = чы Feb И 
10 per € 8 — ап, Ju) ‘oe nginee: J € "x Й 8 
10 6,0 oy of Кык» eid fred.) .. 10 - 15 | 4 Н 1 wo Mee | ee di ч Do. t per Cont, Pref in 5 i м Jan, Saly | = i 
t. 57 тег Cent. € ng Ord.. 10 — une, Dec |, 5 os D ent. Perp. 1st Ў z arch ool, 
Bt. 47 No. ad Cont Deb RE 113-118 | P 6 Feb, Aug | Nd i |? 100 | arpetua 2nd Deb. Btock Вос, 83-86 5 4 Mar, Sept. 
5 47% Do. er Cent. 2nd tock (red.) . 191 —1 4 0 Jan, July å | 2/8 Lo. er's C able Con. Ord... eass.. 65 —68 61 6 | Mar, Sept І 
5 57 County o Durbam EE 16 8 | 412 0 Jen July 333 st) i 4% | Do. 4 fi biden AA ed n P9 JT sa 
Н er С =? an T ent. 1 an, Jul | 
1 4/0 County i dmi d E. Apri ay. ve Oe "Ip chase, eimer Alkali Co. Debs. (red.) 1¢ tbe ALS ту! 
St. 477 Do. 6 per RPM A : apply Ord...... @-1 9 11 1 April, Oct Eel e 3, 1/2: Er s per Cent. Ist Mort. Deb. (red.). 15—18 ы : 6 | Nov, May $e d 
de Do. eon Deb. Bk A dues i» —101 5 n 6 зе, Ang NETS 3 vi Do. qe Cent n Or А 114 4 6 Н nas. n | 
?/U Folk nd Deb. Stock ге 5 —48,4 3 ar, Sept | 103. 1 у, ) * Crompt vm. Pref. . ooe... = 800 ug 103 
529 денге Eleetri v. Certs. .. 94 = i 0 | Jen, July |1% « зор 100! 57 pton & Co. (Nos. 1 156—1 arch .. .. 
SEE gam e Mc wcw ius КАС И d, bre cent jon. De e Mja e 
| 4,0 “В 8 eb Stock (r d К ТТЕ 44-64 4 13 0 т t e. è id | ; i Do. 8 T T | 6 1 0 J , y oe i 
5 5/0 poe ectric Lighting Ord. . J.. ... . . (6-99 4711 Маг, Sept) . e| Et. % Do. 4 per Cent. Cum. Pref. . là-)ü 7 5 6 an, Juy 
b 6% ensington & Koightebrid Ul 6-17 6 7 0 Feb, Aug 5! 2/6 Ediso } рег Cent. Deb. Stock . 1—14 1416 Bep. o 
st. 47 “рет Cent. 1st Pref... rd. .. 8-9 5 Abr ове ae don а Вива Usited CATER: i zi ae ale e | 
8. 4% Do. 4 per Cent. D ef. . “ 6}- 11 0 Feb, "Au e e | St.; ay р (45 раја) . )(£8 pd.) =] 6 6 Jan, July 10)4 ' 
^? | Кепїпрїп.& Kn eb. Stock (red. өө 7 45 9 J R °. EM Бї о. 4рет Cent. М 1 00 Feb, A ‘ 
gtbg. Co.& N. wi 95-98 4 2 an, July | .. | 6% | Го. Б ort. Deb, Stoch (rd. 14—99 5 00 F. ME e 
А 9/4 Co. (Joint Station otting Hill 0 : es b „ | Fa er Cent. 2nd Deb. (rd.) 79 8 eb, Aug ' 
43 London? )4x Deb. Stock i ede mundton's Btock ......... ut 417 6 June ом 
gf 4% Bo 8 per Cent, Bet tock (тей) (8—02 | B28 o | April, Oct | gf] i Bes aer Cent, Com Bre 7 М 30 511 0 Маер с: 
b, 3,0 Eie 4 per Cent. Ist Mort. Deb 4 21 6 18 0 | Мат, Sept i e, 9 .. Elect 4$ per cent. 1st Mort. Deb. 1-H .. Jen, July .. | : 
t 9/3 ее itan Elect ort. Deb. ...... £9 - 93 8 6 | Mar, Sept 41 ёс E. Г ric Construction Со... (red. ) | 15 —5U ac May, Nor 1 
p 447 DA n per Cent. jo e ИШ 57 | 6 1 0 | Jan, July 4 % 877 47 Do. 4 7 rer Cent. Cum. Pref. . 1—} | 512 0 | Ја, July | .. : 
Bt. 3 7 р рет Cent. Deb. St ef. du 4 10 9 April, Oct i} •. 1 10 5/0 у Gene er Cent. Fe Ist Mort. R- iè a Jan, July 15 A 
m 44° | ро dj рс Mrt. Block lot Mort. 13—J06 4 5 тар, July | 48% a ВЕ 4 | le E RO (1900 5% Cum. t Bebe. to le EO Jul.. 
( B% N Klee, Corp lor P.D. red.) f8-91 3 une, Dec |104 1 1/10 Hen! ent. Ist Mort. De ~& |5 » . 
100 4% ewcastie & Ist Wort. D Е 17 0 Jan J 134 | г nley's ele anh 17 9 June Dee j 
„ а per Cent. Bice Lanting са oo 2106 | Jone, Dec SE Ft. "a 5 n per Gent. F $15 Маг, Bept м$? 
b b% astle Elec, Su e 93 - 100 čeb, Aung ( 6/0 1 er Cent. Ist Mort. Deb. Stock Sew AOE e oo 
1 4 fe ee e i Ho! 381 | Jam % „ $9 (odi u бац Pris 25 FR MERE MR 
100 Norihern Count Mort. Deb. red. 1505 4—5 527 гер Aug а Wesiperth & Со | forces 4 d Feb, Aug 1 dd 
ЖАКЕТ Т АСЕ E, фр кдн ПП] REO: Wesigarth балаго) E, 6 8 TC E 
b ' | ofiing 11 E e T T ee M es oe 1 er Cent. ess ooo ccs] LEN 8 0 | Nov eens " ў 
St. 44 | Oxford ео пе. Ога. 10 f9 4110 Маг, Aug вк. зук: [ie m зар СЛН АТА ран Deb. Btock — o - 6 8 0 | May, Nov A 
bU En Cent. Deb. Siock L] " ча. ио о еро 13/0 7335 Pref. . не us | e 6 
ве 535 Eo. per Cent Mall оек f 95 —97 4 13 8 ae Si gene е "i 4% fes рет Gent Deb. Ж e 284 as ә UN 
. 33% Do. ent. Pref, : 54-8 6 | Jan, July + гг 1/0 | Vicke eb, Bonds (1909 —$ b 12 6 M . 
Bj) ne | Emil er Cent. Deb. Stock 6-7 5 0 Feb, Aug | 13 73 1 % Г rs, Eons & Maxim, Ltd., UNO s „1 6! Mar, July $9 
st. 4 cee Mark Stock (red.) .. 8 5 0 9 Feb, А g| sgl 7À st. 53 | To. b rer Cent. 9 —1 $17 9 Jan, July 
А Do ets Electric B : 7 —62 3 16 ug È, | 5 To. Б non-Cum. Prefe ‘ 726 apos 
Prades PR cene Deb a up. Ord...’ | à-H 0 , Jan, July e et. 4x Г Fer Cent. non-Cum. P erence lilà 4 ER T 
1 0/6 рон Jondon Electric 8 ock EI EESE 71 —75 ee Fe b oe "n 11100 4 t I3 3 4 per Cent. ]st Mort. 5 | 1 б —Rh8:4 9 0 ix 1, ] 
1 oi outh Metrop'n Elee upply Ord....... | 94 8 5 6 0 Feb, Ач ex 01 X &0 |J. 2: yer Cent. 2nd М Sk. (red)! 101 —108 19 6 " D 
SE E Ine egets qi-l ЕЧЕИ e бш E 1 1 J Jue эү 
i Me Urban Mute Supply би 2225 dis bi ire ЕН ich {0 |, Dor per Cent Cum Bal le. CREME 
8t. 44% 0. 5 per Cent. C „ s. ; = i 8 0 4 ril, oe Өз Ы рег Cent. 1 ebe ТҮҮСҮ —3 ] S pr. Oct lA * 
Po. 4 um. Pref, a E 11 15 pril. Oct | .. | st Mort. Debe...... { 8 0 о Apr, Ot ik 
E 50 | Wesiminier Bice, Bop. Ori. webt AEH На ie Get} ae | a0 TELEGRAPHS 12 640 ван о. 
NC 5 44 £i % apos ee 140 zr | Do. B per Cent. Be | | 
L . -4 Sept & on рег С + een ton ore mae нен ДЕ | | 
| 4% 1 RALLWAYS,TRAMWATS 412 0 Јар, July E P. 81 20% angio: ee (red) . t SN EAE Juss Dex vel 
é | е етт % „ еврото о BHOOeH „„ „ „ gon зо» une ec | oe ‘ 
Bt. 1 ше | Por be Tre Pret Ord, 2. Db. St.) єв fe ч e 0 St. 1d Jo, Шта f lch 510 6 ME "Ar 
t. 41? per Cent = ih р ercia] Cable 4 ре lb — | v. Ag, N 100} fi 
5 "E B'ham & Midi ort, Deb. Stock (red.) . S Н | 5 7 0 Pp aed 91 |9) 0 1% то ee ord. er Cent. Leb. . Bib 22 ты | 4 4 0 17 50 ase E 
( : i e c ө T refer —7 ‚Ару, | 
1 984 | Bristol нае 4} 1st Db. Stk. | 00 -tb |414 9 Jas duly oor 650 Direct Spanish Ord e per Cent... У Feb, Aug 7 
st. 4t . Do. Cum. Pref. „ 18 -96 1413 0| Ibn, hay VR bn ы 0 | Lo. 1UperCent.C van 6 5 0, Feb, Aug 0 
1 * | Do. 4 per Cent. Debs. ped) 2| 5-14 (610 6 1 C eg rer Cent. с" Pret pce Ж оа ga: April, Oct | 
VNV HESE pee , ЫЛДЫН 1 0 дн E 
> àj ent. Cum. Pref... РОА 18-) | Feb Au oe is Бї < 70 F cst In dates Cae ононе ото оон ава | 184—184 6 14 J ' 
St. 432 l D » 5 per Cent. Pe sevo 41- ee J H L4 > "T St. | 17 astern Ordinary 2 рь, (rd. ) 100 Рак 6 be 138 | 1 
St. o. 4) pe rpetual Debs, n 64 11 8 0 une, Deo 14 1“ [6 Do: Tier A Perge 102 4 5 0 | June 
PR DOE. CI, 65 6 |5 6 6 ооа е ESTO E мот. bibi i) im MEETS " 
t. .. . 4 per Cent. Pref. Stock ........... (2 - i 0 рд; 1 14 stern Extensi е) £0 — a,ApJyU tb L 
Го. ref. Brock | (5 May, N St. 4% | D on. 101131 
lu 4X Do. Deferred Stock . өзө. ÉSE i 412 OIF А ov os EM 106 4 о. 4yer Cent. D eb. ее 173 9 0 May, Nov 100} i 
e Debs. %% ел aan eb, Aug (5 633 с 4% | Fastern & B. A eb. Stock .. — m 5 510 6 Ja, Ap, J. 0 lr 
d — 44 Feb, А | 26 4% | D frican 4% M . 09—109 818 з | Feb, Aug 
L 2/6 ( aring X. Euston Hm 101 —1¢ 411 0 | Feb ug 84 К P. о. 4Y Mauritius 8 ort. Deb. 10900, 94 8 3 Feb, Aug 100] 
100 4t ity of Birmingh pstd Per. Db. Stk | 14 817 O Jor Qo . 10 50 C. N. (сі C в Bub. Debs. (red.) —100) 319 6 Feb, Aug 
Do. gham Trams. Б? 74 —73 Jan, Jul [160 44% B openhagen), with 994-101 ) 
St. 94* Ci 4 per Cent, 1st M Cm.Pref. 4 5 9 0| Jan, MEE. e | 9 X, Halifax & Bei mud ыл Coupon71... 30 2.319 0 May, Nor 
St. ba | P. & Boutb London R ort. Debe. . . | кшй. 5 2 6 Apr! July | - 26 12,6 | Indo-F uropea asà% 1st Mt. Db. » (red. e 6 3 6 | Jan, July | 
St. о. 5 ly. Con. Ord. ... -99 4 April, Oct... |. Kc $1 , Ma pean.. 5 99 —101 4 7 
Bt 65 | Do Брет Cent, Ретр, Frei Gey . ale 11% 4 11 64220. p Оро Cosme Common .. 90 —6) а ао E 
St. 4 о. (1901 €— — 110 4 4 0 eb, Aug 441 4 | A Marccni e NA e - 618 0 Jan, Jul > | 
T E r Cent, Be i 4:60 Feb, Aug 111 (à [0C 4% Feat d Wireless teleg. Co = r луу . 
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TENGE essence of the success of all great industrial movements depends very largely upon the 
attention paid to details. Not infrequently these details are apparently of a trifling 
character when compared with the more imposing elements which go to make up a system, 
and seem to the casual observer unworthy of more than passing consideration. 

The development of methods of electric power application is apt to be regarded from 
the more impressive standpoint of the generating station and the transmission line, while the motors 
also receive their full share of the credit for the success of the system as a whole. Electric power 
utilisation certainly owes its predominating position to-day to the skill and enterprise of designers and 
constructors of dynamo electric machinery. The generator and the motor are without doubt the alpha 
and omega of an electric power system, and to their continued improvement this important branch of 
industry must turn for further successful developments. But there is one vital link in the chain which 
connects the power-producing and the power-utilising elements, and upon which considerable care in 
design and construction must be bestowed. We refer to the apparatus by which the motor is to be 
safely and satisfactorily connected to the line. | 

The aetual devices used for the starting of motors are in themselves of considerable importance, 
and upon their efficiency the successful operation of an electric power installation to a great extent 
) depends. When the supply of electrical energy for motive power was mainly confined to isolated 
motors installed in tradesmen’s premises the starting apparatus was primitive to a degree. Compared 
with the industrial patterns now in vogue it may be almost termed crude. In a way it answered its 
. Purpose, and for that matter was regarded as being satisfactory. But with the newer and wider 
development of electric power among scenes of the workl's industrial activity, the problem assumes an 
entirely different, appearance. A tradesman with a motor or two will have some little respect for his 
starting apparatus. Neither the switch nor the rheostat need be enclosed, and a light form of con- 
struction will answer his particular purpose. The self-same apparatus would be reduced to scrap heap 

condition if tried for a week in many industrial establishments. The old slate-base knife switch-cum- 
Wire coil Starting box arrangement is entirely out of the question in a workshop, or ship yard. It must 

be admitted that, such starters have been tried for the control of motors in these places, but have 

proved incapable of standing up to the rough usage to which they are habitually submitted. By 

degrees а form of starting unit has been developed, which to outward appearances resembles an iron 

box with a handle projecting from it. The type occupying an intermediate position, and which may be 

termed semi-ironclad, has been little better than the old form enclosed in an iron box, supposed to be 

Waler tight. In the fully developed ironclad starter, the coils, wire frames and grids give place 

to enclosed resistance units which are unaffected by moisture and fire and which can be worked toa red 

к during the short period required for passing the starting id ed is no мыны IRS Hh 

onnecting wi , i m is to all practical intents and purposes 2 the 

Could not M Е a 5 5 The designer of industrial switching apparatus 

must keep the“ hammer proof " factor prominently ph mind. Indeed, in many wa ys he needs to Ы 

12 5 Knowledge of human nature, the temperament, say, of the workmen who will be likely to use the 
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user of electrical energy shall be of a design and construc- 
tion which will resist all attacks, whether good-natured or 
malicious, upon it. This important requirement is now 
fully recognised, and makers of motor-control gear are 
putting forward types of switches and motor-starters which 
are wholly ironclad. What may be called “compromising” 
designs are destined. to failure for the simple reason that 
they are not really “ navvy "-proof. 

The changes in motor-starter design, which are inciden- 
tally referred to above, are now practically un fuit accompli, 
and they embrace equally the apparatus for alternating- 
current and direct-current circuits. Low-tension controlling 
devices do not, of course, present the same difficulty to the 
designer as those intended for high-tension circuits, but 
despite the fact that the problem is a more complex one, it 
appears.to have been tackled in a thorough engineering 
spirit. Electrical factors have indeed been subordinated to 
mechanieal considerations in the attempt at the develop- 
ment of a type of gear which should comply with the most 
stringent conditions of modern practice. The result is 
proving in every way satisfactory aud in itself is indicative 
of the progress being made with electric power applications. 

The most remarkable feature—for it is without doubt re- 
markable—in the evolution of industrialswitchingapparatus 
is the present tendency away from what were once looked 
upon as almost vital principles in the production of this 
class of electrical apparatus. We refer to the practice now 
prevailing of employing as much metal work as possible 
about the gear in conjunction with just the amount of 
insulating material which will suflice for the safety of the 
conducting portions of the gear. Early switchgear was 
built on exactly opposite lines. 

The insulating material received first consideration, and 
where metal was needed for support, as little as possihle 
was made use of. An expensive insulator, such as marble, 
was worked into the gear in large quantities, aud the appa- 
ratus when completed was very costly to sell. Its market 
value, in a way, reflected upon the consumption of elec- 
trical energy from a commercial standpoint, as it naturally 
unfavouribly affected the installation cost to the prospec- 
tive power user. 

The purely ironclad form of high-tension switchgear, as 
we have already stated, is remarkable for the comparative 
fewness of the insulating partsand the predomination of metal 
in its construction. For the class of service demanded by 
industrial conditions, no other form of gear could compete 
with this type on grounds of cost and general efficiency. 
The conducting portions of the apparatus must be iron- 
enclosed, and the presence of this metal offers a convenient 
means for cutting down the amount of the most expensive 
element of high-tension switchgear, namely, the insulating 


VARIABLE SPEED 


INDUCTION MOTORS 


WITHOUT SLIP-RINGS 


THE SAN DYCROFT FOUNDRY co., Ltd., 
CHESTER. 


material. The design resulting does not in itself appear 
strange, though it presents a striking contrast to its proto- 
type, the marble slab-cum-metal frame gear of the initial 
stages of switch development. The secret of tlie success of 
the later form of gear lies in the quality of the porcelain 
used to support, at different points on the gear, the various 
conducting portions, such as terminals, bus bars, switch 
fittings, Kc. The high insulating properties of the insula- 
tors, small as they usually are, accounts for the satisfactory 
results obtained with recent types of ironclad switchgear. 
Not only does this combination of insulators and metal 
frainework favourably affect the price of the gear, but also 
it adds materially to its operating efliciency. The places 
at which failure is most likely to take place are the insu- 
lators, and as these are all within sight troubles can more 
readily be detected. Further, the testing of all the insu- 
lated points of support about the gear can he carried out 
conveniently and with great accuracy just in those places 


where the source of trouble may be sought. 


In conclusion a few comments may be passed on the 
manner in which the oil-tank form of switchgear has been 
developed, as the outcome of the use of metal in the 
design. High-tension supply of electrical energy, direct into 
consumers’ premises, is now no uncommon thing. It has 
unfortunately been a reproach against the British electrical 
industry that legislative restrictions imposed upon clectric 
power supply until recently made it impossible to give a 
high-voltage service to prospective users of power. As a 
natural consequence, makers of switchgear for industrial 
installations have only lately turned attention to types 
which have found considerable vogue on the Continent and 
in other countries in which hydro-electric transmission 
lines have been in operation for some years. Ву the em- 
ployment of oil, in a suitably shaped containing tank, all 
the switch gear needed for the control of a three-phase 
motor, say, or a group of feeder cables, &c., can be entirely 
enclosed and be beyond the reach of wilful tampering or 
needless tinkering. The only connections required are the 
cables entering the gear. The design complete forms a 
compact control unit which may be subjected to the most 
severe handling without the least fear of damage or risk 
from shock. 

The evolution of the ironclad ty pes of switching apparatus 
is a matter upon which the electrical industry in general 
and electric power supply in particular may be congratu- 
lated. It enables the supply of power to be undertaken 
with a greater element of confidence than was at one Ише 
possible. The user of power also may regard the develop. 
ment with complacency in that it gives him efficient and 
safe apparatus which he can leave to the tender mercies of 
his workmen without fear of the result. 


\ 


67 


SUPPLEMENT to The Electrician," December 13, 1907. 


lronclad Switchgear Manufacture in Germany. 
Works of Messrs. Voigt $ Daertner $ Co., Ltd., Frankfort. 


fostered electrical enterprise in Germany have 

been, and are, so vastly different to those with 
which we are familiar in this country, that it is not sur- 
prising that there are evidences in certain German elec- 
trical factories of a spirit of progress which is lacking in 
many of our own. Industrial electric power installations 
have grown to so great an extent in Germany during 
the last few years that a remarkable impetus has been 
given to the business of switch manufacture for motor 
control in such places. In the distribution of high- 
tension electrical energy to power users the (German 
engineers have had practically a free hand. They have 
not been hampered by grandmotherly legislation nor 
fatuous restrictions in giving a supply of this nature, and 
as a result their designs of oil-tank switchgear for high- 
voltage control have reached a standard apparently higher 
than yet obtains among British makers. Such a striking 
development is but the natural consequence of favourable 
contributory conditions, but is one on which German elec- 
trical engineers шау be complimented. We in our turn 
must deplore the circumstances which have retarded the 
same marked progress in our own switch shops. 

Through the courtesy of the Union Electric Со, we were 
recently afforded the opportunity of going through the 
works of a firm of switchgear specialist engineers at 
Bockenheim, Frankfurt-on-the-Main, namely Messrs. 
Voigt & Haeffner & Co. In the extensive works owned 
by this company switches and switchgear ouly are manu- 
factured, the range of products including the smallest 
lighting switch and the largest generator circuit-breaker, 
both high and low tension. The undertaking, which 18 
one of the largest in Germany, dates back to quite unpre- 
tentious beginnings in the year 1885, when a business was 
carried on with a few workmen, under the name of Standt 
Voigt, putting down small electric lighting piants and 
making what were then comparatively crude switches aud 
theostats, The Frankfort Exhibition of 1891, at which 
the firm, then known as Voigt & Haeffner, had an exhibit 
of switching apparatus, acted as a considerable stimulus to 
the ness and brought the products of the firm more 
кү forward. At this period a distinctive type of 
b dale ie switches aud switchgear of the firm was 

ed upon, and strict adherence to these, with, of course, 


; | ‘HE industrial and financial conditions which have 
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e modifications suggested by advancing experience, lias 
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practically built up a reputation for the undertaking which 
is now world-wide. At the close of the 19th century so 
much progress had been made that a limited liability com- 
pany was formed and important extensions to the works 
were proceeded with. Since 1900 the general expansion of 
German industries, particularly in iron and steel works, 
mining, dock and harbour works, hydro-electric plants and 
power installations, has furnished new fields for enterprise 
in the design and manufacture of motor control gears, both 
for high and low-voltage circuits. This enterprise has been 


forthcoming, judging by the present range of the company’s 


products and by the large amount of work passing through 
the shops. | 


General View of Voigt & Haeffne:’s Original Switch Works. 
The Offices are at the near end of the building. 


From an industrial point of view the most interesting 
products of Voigt & Haeffner are main generating station 
switching apparatus, such as circuit-breakers, fuses, relays, 
oil switches, &c., and a wide and varied selection of ironclad 
gears, complete in a single containing tank or pillar for the 
control of both high and low-voltage feeder and motor cir- 
cuits. The shops in which these are produced are equipped 
with the most recent types of machine tools, many ot which 
have been specially designed to meet the requirements of 
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the work, There are at present three separate factories 
devoted to manufacturing, it having heen found impossible 
to extend the original works as a homogeneous whole, owing 
to the cramped nature of the site upon which it was built. 
In the old shops are the offices of the company, drawing 
offices, stores, Хе., and a number of workshops in which 
small low-tension switches are made. These works cover 
quite an extensive area and are roomy and well lighted. 
The factory devoted to high-tension switchgear and large 
cireuit-breakers is some few minutes’ away, and comprises 


One of the Machining and Fitting Shops in the later Н /Т. Switch Works. 
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a number of workshops in a three-storey building. The 
various floors in this factory are arranged in departments, 
in such a manner that the work to he done passes through 
from section to section of the shops with a minimum of 
re-handling. Small and large machine tools are carefully 
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H.T. Switchgear Assembly ‘and Erecting Shops, showing 
Overhead Electric Runway in foreground. 


«rouped so that supervision of the particular material being 
dealt with is greatly facilitated. As the shops are lighted 
from the side walls the machine tools are placed at right 
angles to these to obtain à maximum of lighting effect. 
The floors are served by lifts and where possible overhead 
runways have been provided for the transport of the heavy 
parts of gears such as tanks, switch bases, Хе. The castings 
are supplied by foundries outside the management of the 
firm, but devoted mainly to the work which 
they provide. Messrs. Voigt & Haeflner 
are, therefore, free to devote their attention 
solely to the manufacture and assembly of 
switch parts, &c. 

The test room of the high-tension works 
is one of the most interesting departments, 
as here is a complete plant for the testing 
of all cireuit-breakers, oil switches, light- 
ning arresters, horn break fuses, &c. 
number of motor- generators is installed, 
and from these any desired current and 
voltage, either continuous or alternating, 
can be obtained for testing purposes. The 
room is divided into two bays, for high 
and low-tension apparatus respectively. 
In the former are a number of transfor- 
mers from which varying voltages can he 
obtained, and in conjunction with these 
suitable control switches are installed for 
closing the testing circuits. We witnessed 
a number of trials of a horn break fuse 
operating at 3,000 volts, which ruptured 
the circuit quite satisfactorily. The low- 
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tension bay is fitted with a special switch- 
board. in the form of a square, presenting 
four sides into the test room. Оп one 
panel of this board is а Vogelsang auto- 
matic synchroniser,* which we saw in 
actual operation paralleling two motor- 
driven alternators. The device, or com- 
bination of devices, worked with extreme 
precision, and the instruments at the 
moment of switching in showed no appre- 
cable movement. It was demonstrated 
by the manipulation of the motor regula- 
tors that unless the phase and voltage 
conditions of the two machines were abso- 
lutely identical the switching-in device 
refused to close the operating coil circuit. 
Another factory, in close proximity to 
the high-tension works, is devoted to the 
making of small switches and fuses, and 
in these works the punching machines and 
presses were of great interest. Many of 
the smaller parts are formed at a blow 
under a special press, and others are 


will not permit of our dealing with this 
factory in detail. At some distance from 
the main works is another building con- 
taining shops in which high and low-tension switchboards 
of the iron frame type are built up from angle, channel and 
Tiron. Cutting tools and drilling and grinding machines 
are installed in the building so that the work goes on 
independently of the main shops. The good finish of the 
metal facings of the gears was particularly noticeable, the 
mitred joints in the mouldings, which resembled wood 
Work, making a very close fit. Owing to the pressure of 
business in iron frame gears, and the lack of accommo- 
dation to deal with them, temporary premises have been 
erected near the original works, and in these the larger 
type of gears are assembled before shipment. 


T 
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with almost the same regularity that is noticeable in 


gh the company is somewhat handicapped by the 
ature of its factories, work seems to pro- 
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orkshops containing the various departments 


punched out of stock material Space The Low- Tension Bay of the Test Room in Messrs, Voigt & Haeffner High-Tension 


Switch Works. 


The Vogelsaug Automatic Synchroniser is on the panel to be seen at the left of the attendant in the 


centre of the illustration. 


this is all manufactured at Voigt & Haeffner’s works. 
Space will not permit us to deal with the many types of 
switches which, as specialists in this branch of electrial 
production, the company makes in very large quantities. 
Our attention in inspecting the various shops was mostly 
devoted to the industrial patterns of controlling apparatus, 
particularly those for high-voltage service. As we have 
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already remarked, the regulations governing electric power 
supply to consumers in Germany are such that expansion 
inthis direction has proceeded oncomparatively unrestricted 
lines. The utilisation of electric power in industries pre- 
viously dominated by steam and other forms of power has 
accordingly presented those problems of motor control 
which are peculiar to industrial service to the makers of 
switching apparatus. 

Having been dealing with these problems for several 
years past, and, in so far as they concern many important 
industries, such as mining, iron and steel works, &c., satis- 


The Drawing Office at Voigt & Haeffner’s Switch Works. 
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factorily solved them, Messrs. Voigt & Haeffner are in a 
position to produce standardised apparatus for the control 
of industrial motors. The extent to which the company’s 
engineers have grasped the importance of oil tank and 
pillar gears for high-voltage purposes may be gathered from 
the fact that a method has been devised of keeping oil-tight 
the joints between the insulators and fittings and the iron 
boxes into which they are cemented. So much confidence is 
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Typical Iron Tank Oil Citcuit-Breaker for Switchboard Use. 


load and overload coils are mounted directly on insulators and form 
E of the H.T. circuits. The adjustment can be made from the front 
of the board, of the setting of the overload coils. 


placed inthe composition usedfor this purpose thatinsulators 
and contacts are placed under the oil level in certain types 
of switches, This means that the mechanical operating 
parts of the switch can be fitted at the top of the switch 
box and the electrical portion, which should be kept 
separate, is placed at the extreme opposite point namely, 
the bottom of the oil containing tank. We were given the 
assurance of the company’s engineers that the cement, 
which has now been in actual use a number of years, has 
proved absolutely oil-tight and no trouble has been ex- 
perienced from leakage. The composition of the cement 18 
maintained a secret by the company, and there is no doubt 
that it has contributed materially to the success of many 
of the oil-bath patterns of their gear. Oil is so satisfac- 
tory and reliable ап insulator that by its use high-voltage 
fittings can be placed in tanks and metal boxes to тога 
compact control units for feeders or motors in industria 
service, But without an oil-resisting 
cement gears of this class are robbed of 
half their value. | 

Another matter with which we were 
impressed was the standardising of à 
mechanism for the free handle movement 
of oil and other switches. This ís built 
up of thin steel plates, and consists of А 
simple lever motion and а couple of gs 
whieh project beyond the body of the 
mechanism. This can be employed on 
tank switches either inside or above the 
tank, at the back of switch panels and m 
conjunction with pull rods for distance 
operation of switches. This movement " 
not a special part of the switch to which 
it will be attached, but is made up Sepa 
rately, say, to a stock order, and fitted to 
the switch or board, as the case may be, 
iu the assembly shop. The adoption 9 
this course naturally simplifies the man 
facture of these switches, and the size 0 
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Typical Hand and 
Remote Control Iron- . 
cad H. T. Switch 
Piflar with Oil Cir- 
cuit Breaker aving 
Bottom Contacts. 


The neat manner in 
which the cables are 
brought into the termi- 
nals ts clearly shown. 


the device is not affected by the capacity of the switch 
to which it is fixed. 

To describe in detail the many designs of high-tension 
switchgear manufactured by Messrs. Voigt & Haeffner 
would be to weary our readers and lay claim to space we 
have not at disposal. We cannot, however, bring these 
brief notes on German switchgear enterprise to a conclusion 
without expressing our appreciation of the manner in which 
the problems of industrial switchgear as they affect German 
Practice have been solved. The results appear to justify 


Rear View of the Oil Circuit-Breaker shown on the 
Opposite page. 


In ev А 
compan үк Policy of specialization with which the 
The general d Med itself in the early days of the industry. 
applicable to bos of German switchgear is not, we think, 
Station boards ща practice, in so far as station and sub- 
gears for high eee but in the domain of ironclad 
ustrial pu a | Pressure circuits, the types evolved for in- 
Comply with the appear to possess features which would 
€ conditions prevailing here. 


Through the courtesy of the company we are enabled to 
include with this short article a few views of the shops 
and works, and also one or two typical illustrations of iron- 
clad gears, which will serve to emphasise the points we 
have raised in regard to their design. 
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Among the illustrations of typical oil tank gears which 
we present with this article, will be noticed one on the 
preceding page which is a drawing of the arrangement of 
a switch with bottom contacts in its iron housing. The 
drawing more partieularly shows the neat way in which 
the cables are led up to the terminals of the switch from 
below. It should be noticed that no bending of the cables 
is required, and they can be made to enter the pillar 
at a point which is most convenient, and from an operating 
point of view the most safe. The mechanical portion of 


the gear is kept distinct from the cable connections, which 


Operating Handle for Oil Circuit-Breaker shown on previous page. 
At the right hand is the adjustment key for the overload relays. 


is а further advantage both on grounds of safety and space 
occupied. The switch illustrated is also distinctive in that 
the dual functions of hand and solenoid control are em- 
bodied in the one apparatus, the automatic features of the 
switch being operative in both cases. In the oil tank 
switch illustrated we may also direct attention to the method 
devised for the manipulation of the overload coil adjustment 
from the front of the panel. By the insertion of a loose 
thumb key into a hole next to the handwheel a small shaft 
worm-geared to the adjustment lever can be turned and 
the tension of the spring on the overload armature can be 
altered. The current value of the adjustments is also in- 
dicated by a pointer to the left 
of the key. This device is well 
insulated, there being a large 


Typical Ironclad Switch Pillars with and without Instruments. 
The switches are fitted with bottom contacts so that the cables enter the pillar 


from below. 
porcelain insulator inserted in the length of rod coupling 
the worm wheel to the overload coil armature. 

Before concluding we must express our thanks to Mr. 
Haeffner for the cordial and courteous reception which he 
gave us at the works; to Mr. Schneider, one of the company’s 
engineers for conducting us through the shops; and to 
Mr. Justus Eck, of the Union Electric Go., for kindly 
arranging the visit to these interesting works. 
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Electric Comery Winding. 


HE lay press is apt, in dealing with technical matters, 
to give the impression to engineers that they are 
wofully ill-advised and sometimes ignorant of the 

matter to which they give publicity. The subject of wind- 
ing engines is one in which all colliery engineers are 
interested, and, doubtless, they would peruse any article 
under this heading which might appear in the newspapers. 
The Manchester Guardian has recently identified itself 
with engineering matters, and on occasions has opened up 
discussions which are entered into with spirit by many tech- 
nical readers. Ina recent issue the very vexed question of 
electric winding engines for collieries was taken up, and it 
is being discussed with considerable vigour at the present 
time. It is pointed out in the opening article that “the 
first great difference between English and Continental 
practice is that in England steam engines are almost 
entirely used for winding, whereas on the Continent elec- 
tricity is much more generally used both for winding and 
for other colliery work. A- few electrical winding engines 
are at work in Great Britain, and a few more are 
now being installed in new pits in South Wales and 
elsewhere, but, on the whole, mining engineers in England 
are unwilling to make any change from their previous 
practice. This is not due to want of information, for 
English mining engineers have paid visits in large parties 
to the Continent to sec some of the many electrical wind- 
ing plants in use over there.” In a well-written concise 
article the writer then proceeds to enumerate the advantages 
of the electric winding engine. An abstract of this appeal 
for an important adjunct of colliery working is given below. 

Electrical winding gear is simple and easy to control. 
Control is effected by dealing, not with heavy currents in the 
armatures of the winding motors, but with the small exciting 
current of the generator field. Dealing with small currents of 
low voltage, the control gear is light and easily manipulated. 
Only two small levers are needed, one controlling the winding 
motor and the other the brake. The direction of the winding is 
determined by the driver's pulling towards or pushing from him 
the control lever from its “ off“ position. The brake lever and 
the control lever are interlocked, so that the brakes are released 
when the winder is started and applied again when current 18 
shut off. For winding men, when a lower speed should be 
employed than for coal, there is a device which automatically 
makes it impossible for the driver to exceed a certain speed. 
Further, a combined depth indicator and automatic safety gear 
isemployed which prevents the driver from starting too quickly. 
This device also will automatically bring the control lever to the 
© off position and apply the brakes should the driver omit to 
do so at the end of the wind. A special emergency brake 18 
also used, worked by air pressure, which holds the brake off во 
long as all is right. Should the pressure fail or the bank be 
over-run, the emergency brake is automatically applied, and at 
the same time the current is cut off from the winding motor. 


Among the contributors to the discussion is an engineer 
advocate of steam who does not lcok with favour on the 
wholesale condemnation of the steam winder and the 
apparent disregard of its safety devices. In his comments 
on the article referred to above he says :— 


“The author gives very little credit to the equipment of a 
modern steam winding engine. For such an engine shou d be 
fitted with steam reversing gear, brakes put on by gravity an 
taken off by steam, and balanced throttled valve, and these do 
not require any large or heavy levers to work them. Al 
modern winding engines of any size are fitted, or should 
be, with an overwinding gear, which has just the same 
action as an overwinding gear on an electrical winder 12, 
in case over-winding, high speed, or reverse direction of wind 
ing at the start of a wind, to put on the brakes, shut off steam 
and take all levers out of the driver's control. 
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Che Uladswortb Electric Lift. ~—a— 


Т HE design of electric lift gears has been subjected to 
considerable modification during the past few years, 
and the general tendency has been in the direction 

of simplification of details. The cost of operating electric 
lifts is so small in comparison with the hydraulic pattern, 
that, although the equipment is more costly in the initial 
stages, the electrical outfit pays for itself in a comparatively 
short period. The advantages of the electric drive for lifts 
has long been recognised, and in the later patterns attempts 
have been made, and successfully, to bring the motor as 
near as possible to its work. In the Wadsworth electric 
lift gear the armature shaft is extended and carries a worm 
which drives the rope wheel direct, without intermediate 


Special Switch with Loose Key for Car Use. 


gearing. In the adjoining illustrations are depicted 
the motor and brake, worm wheel and rope drum, 
and the compact nature of the whole will be readily 
apparent. The worm is of hardened and polished 
steel and works in a machine-eut. phosphor-bronze 
wheel which ruus in an enclosed case, this acting as 
an oil bath and an effective means of excluding 
dust and dirt. The rope wheel, or drum, is sccurely 
keyed to the worm-wheel shaft, and the rim is 
turned to receive special steel wire hoisting ropes. 
Each of these ropes is stated by the makers to he 
capable of raising four times the weight of the car 
and its load. A heavy 
hall - bearing block 
takes the thrust of 
the worm, this bear- 
ing being continuously 
lubricated. The en- 
tire year is self-con- 
tained and is mounted 
on a substantial cast- 
iron bedplate. We 
give a view of the 
gear seen from the 
worm-wheel end, and 
in this illustration the 
electromagnetic brake 
gear will be noticed. 
This acts upou the 
coupling on the worm 
shaft when current is 
switched off the motor 
or when the supply of 


energy fails. A rheo- 
statie brake is also 


tittel to the motor for 
sudden stops, 


Push Button Solenoid 
Controller. 


The switching apparatus can be operated by hand rope, 
by car switch or by push buttons. In the first of these the 
hand rope actuates a switch and a solenoid with retarding 
dash-pot, by which the armature resistance is cut out and 
re-inserted for each start, when current is cut off. Tor 
car-switeh control, solenoid main and starting switches are 
employed and the circuits of these are opened and closed by 
a switch, having a loose handle, in the car itself. Should 
the supply of electrical energy fail from any cause the 
controlling gear is at once returned to the off position, 
The push-button starter is somewhat similar to the above, 
except that the car switch 1s replaced by push buttons in 
the car and at the gates on the various landings. Illustra- 
tions of a car switch and push-button controller are given 
herewith. Two systems of push-button control are sup- 
plied, double and single. The former consists of two buttons 
at each landing and two in the car, and pressure on one or 
other of these causes the car to ascend or descend. An 
interlocking arrangement is provided by which two persons, 
by pressing two buttons simultaneously cannot put the 
lift out of gear. This method is employed where the lift 
traffic is not sufficient to merit a permanent attendant. 
The single-button system provides a number of pushes in 
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Wadsworth Warehouse or Goods Lift with Overhead Electric Gear. 
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Ltd. 
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етт III CABLES 


ва тоесны 
ELECTRIC LIGHTING, TRACTION, 
AND POWER TRANSMISSION, 
TELEPHONY, TELEGRAPHY, 
HOUSE-WIRING, &c. 


W. T. HENLEY’S TELEGRAPH WORKS COMPANY, Ltd., 
BLOMFIELD STREET, LONDON WALL, LONDON, E.C. 


TELEGRAMS: 
HENLEYS WORKS 
LONDON, 


handsome catalogue in which their lifts are fully 
described, and the ilustrations accompanying this 
article will serve to give some general idea of the 
various designs which they manufacture. 


Wadsworth Electric Lift Gear showing Worm Drive and Brake. 


the lift and a single push only at the landing gates. The 
gates close automatically both when the car is entered or left 
hy the passenger, so that the lift is always in readiness. 
The pushes are enclosed in metal cases and are of uniform 
size. The gates on the various landings must all be closed 
before the lift can be started, and while the car is in motion 
no other person can interfere with its operation from the 
landing. 

Messrs. Wadsworth supply their lift gears for various 
classes of duty, such as passenger, goods, warehouse and 
hospital service. A line of dinner lifts is also manufactured. 
The lift gear is placed overhead, as shown in the accom- 
panying illustrations, and a neat and compaet combination 
results. 

We are informed by the makers that the cost of operating 
their lifts is very low. A 6 cwt. lift, travelling 46 ft., makes 
27 trips up and down with the expenditure of 1 unit of 
electrical energy. With current at 12d. per B. T. unit., which 
is not an uncommon figure for lift service, 18 trips ате 
thus obtained at a cost of 1d. In comparison a hydraulic 
lift would make about 10 trips for the same cost, taking 
water at a very low figure. Belt-driven lifts, of which this 
firm supply a special type, are cheaper to instal than the 
direct-connected type, but they consume more energy in 
operation. Messrs. Wadsworth have recently issued a 


Sectional View of Wadsworth Electric Lift 
Installation. 
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Qerlikon Switch Fuse Gear. 


SPECIAL line of ironclad switch and fuse boxes for 
the control of motor circuits is being put on the 
market by the Maschinenfabrik Oerlikon. We give 

illustrations herewith of typical examples of these, and it 
will be noticed that separate compartments are provided 
in the box for the switches and fuses. The latter are of 
the concentric pattern, and are mounted on porcelain bases 
in the lower compartment of the box. In the upper cell 
is a quick-break knife switch linked up to a horizontal rod 
terminating in a handle outside the box. This handle is 
interlocked with the doors of the two chambers, so that 
neither the switch nor the fuses can be inspected while the 
switch is in the closed position. Marble bases are used 
for the mounting of the switch and the fuse porcelains in 
the box. The doors, in addition to being interlocked with 
the switch in the manner explained, are provided with 
а lock to take the inspection of the box out of the 
hands of unauthorised persons. The boxes are compact 
and of substantial construction, and we understand that 
they are widely used in industrial circles and agricultural 
districts where electric power is distributed. 

The boxes may be fixed to the wall, a steel column or 
any other convenient spot. They may also be bolted to 
the frame of machine tools, which are driven by electric 
motors. The design is arranged in two distinct types for 
two and three-phase circuits, These have a capacity res- 
pectively of 30 and 80 amperes, and are suitable for 
the control of circuits up to 600 volts pressure. The box 
is suitable for the inclusion of an ammeter or horse-power 
meter, which is enclosed, like the rest of the apparatus, in 
an iron case. 

These switches are being marketed in this country from 
the London office of the Oerlikon Co. by Mr. G. Wuthrich, 
Oswaldestre House, Norfolk-street, Strand. We may also 
mention that the company manufacture oil-type switches 
lor high and medium voltage cireuits, in sizes suitable for 
industrial service. The company has had an extensive ex- 
perience in the construction of switching apparatus, having 
built up gears for the control of many large hydro-electric 
Power transmission schemes on the Continent. In con- 
nection with these it has also furnished the smaller types 
of gear for the premises of consumers taking a supply from 
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Oer А | 
Шод Ironclad Switch and Fuse Boxes, with and without 
Ammeter, 
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the various networks coupled to the main station. The 
types illustrated might be classed under this head of the 
company’s manufactures. 
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Editorial. 


The matter which we publish in this 
issue on the subject of ironclad switching 
and motor-starting apparatus will, we 
think, be found of interest, on account of the present ten- 
dency to adopt designs of this class in industrial electric 
power installations. We have from time to time commented 
on this movement, but we have not collected into the pages 
of a single issue illustrations and data bearing iu a specific 
manner on the subject. We have not, of course, said all 
that might be said on this subject, because complete in- 
formation is difficult to obtain at short notice, but in the 
present number will be found numerous typical examples 
of modern designs, which will serve to emphasise the im- 
portance which we are anxious to attach to this class of 
electrical product. In one of our opening articles we refer 
to the advances made by German electrical engineers in 
this province, but we have reserved for editorial com- 

ment a matter which we have not previously touched 
upon. Modern ironclad oil-tank switchgear owes its 
existence practically to the strides made in porcelain 
manufacture. Were it not for the high insulating properties 
of grooved porcelain insulators, the use of iron, or, indeed 
any metal for that matter, in the construction of switching 
apparatus would be greatly restricted, if not entirely de- 
barred. We believe we are right in stating that British 
enterprise and skill in porcelam insulator manufacture has 
| been of immense assistance to German electrical engineers 
in the development of ironclad switching apparatus. In 
early British high-tension switchgear designs porcelain 
boxes and oil vessels were extensively employed, and. the 
task of supplying these devolved upon the English potter, 


Ironclad 
Apparatus. 
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who put down special plant to deal with the demand. As 
a direct consequenee, a new class of porcelain was intro- 
duced and, once started upon its production, the manu- 
facturer made experiments and conducted researches which 
enabled him to raise the standard of the porcelain as an 
insulating medium to a high level. Although insulators of 
good quality are made ру German potters, we believe that 
the British product, both for colour, shape and quality, is 
still superior, and that what is known on the Continent of 
the processes of production has been learned from English 
engineers. | 

The manufaeture of motor starters 
appears at present to be in that delight- 
fully chaotic condition which is usually 
noticeable in apparatus on the border line of speciali- 
sation. There are sadly too many types of motor starters 


Motor Starter 
Standards. 


and there is a crying need for the adoption of definite 


standards. This branch of electrical induscry is suffering 
at the moment from acute competition and we think Ше 
real reason for this is not far to seek. A motor starter is 
one of those peculiar devices which lends itself to variety 
of design without any material alteration being made in 
its operating efficiency. It is also a suitable subject for 
the cutting down of material to a point which endangers 
the life of the apparatus, but, be it noted, not until it has 
been in use for some time. As long as certain standards, 
which would set the limits of “cutting” of materials above 
a level allowing fair competition and profit, are not insisted 
upon, so long will motor starter business suffer the plague 
of lean days, and what is of even greater consequence. 
so long will electric power supply have to put up with the 
* shoddy " motor starter. The remedy for the evil is cer- 
tainly not more competition. This will only make matters 
worse both for the manufacturer and user of the apparatus. 
Competition only emphasizes the existence of the bad starter, 
and also the need for the wider adoption of the good. For in 
spite of competition, not because of it, there are good motor 
starters obtainable. If motor contro] gear performed a less 
vital function than it does, the call for standardisation 
would not be so pressing, But a small defect in a starter 
may mean a big fire. There is real danger to industry and 
electric power development in the continuance to extremes 
of motor starter exploitation. We use this last expression 
because it exactly fits the case. The motor starter business 
is being imperilled by the exploitation of devices which 
bring discredit on electric power supply. But out of the 
wreck of competition it is evident that there is material to 
be gathered which will form the basis for standardisation. 
Amid the keen rivalry for business certain types stand out 
with a prominence which cannot be overlooked. The 
design and construction of these may be taken in conjunc- 
tion with the general principles governing power supply, 
and a set of standards evolved which should be adopted 
and made binding upon manufacturers. If these measures 
do not have the desired effect then some more stringent 
method must be hit upon for coping with a matter which 
is of far-reaching importance to the industry. The present 
danger lies in the continuance of a class of competition 
which must, in the natural consequence of things, find a 
reflex in the quality of the product which is made to bear 
the brunt.of unnecessary rivalry in its manufacture and 
sale. E : 
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Warmth 
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Wanted 


The equable distribution of 
heat, so essential in warming 
a machine shop, can be easily 
obtained with 


SIROCCO AIR HEATERS. 


They have a maximum air 
heating capacity with a minimum 
consumption of fuel. 


where it is 


Write for Booklet 1002 El. 


Davidson & Co., Ltd., 


Sirocco Engineering Works, 


Belfast. 
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MOTORS. 
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PATENT No. 27,241. 


Fool Proof Switch, Fuse 
and Detachable Plug, 
This is the only apparatus on the 


market in which the one operation of 
closing the Switch by a quick make 


Tdo. 28,546. 


F action automatically and simultaneously 
| locks up the fuses and the detachable 
Fool Proof, Im plug. The current must be switched 
"I “off” before either can be withdrawn. | 
| 
F eI 
Flame Proof, 
F 


Fault Proof. | | 
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EXHIBITION, MILAN, 1906. 
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Our last issue of the SUPPLEMENT, by 
reason of its references to the subject of 
flame arc lighting, has fallen into the hands 


Flame Arc 
Lamps. 


of the Philistines, judging by a recent issue ofa much-esteemed 


contemporary, the Journal of Gas Lighting. Finding con- 
siderable food for reflection in what we had to say on arc 
lighting in general and industrial flame lighting in par- 
ticular, it has made copious extracts froni our remarks and 
served them up, with editorial caviare, of course, for the 
delectation of its readers. The use of flame arcs in indus- 
trial establishments is the first bone of contention to be 
wrangled over. “We have noticed that a great deal of 
anxiety is being evinced by electricians over the favour 
that has been extended to high-pressure gas lighting in 
industrial establishments,” May. we be permitted to point 
out the past tense made use of in this sentence, and 
accept it as a reason for the one immediately fullowing— 
“and they are pushing the flame are in competition for all 
it is worth." | 

If high-pressure gas lighting is a “good old has been,” 
there will not be much need to push the flame arc. But 
our contemporary has missed the real significance of flame 
are lighting, or, indeed, of are lighting at all, in industrial 
establishments. It overlooks the presence in many of 
these places—and the number is ever increasing—of elec- 
trie motors and the circuits which supply them. What 
excuse has a manufacturer whose works are driven by 
electric motors for not installing flame are lamps? The 
idea of allowing high-pressure gas lighting a place in such 
a works would not be considered reasonable by any manu- 
facturer with his wits about him. We expect to find 
exceptions, of course, but the extension of electric power 
applications will tend to remove them, and factories driven 
by electricity will also be lighted by it. Our contemporary 


Industrial Power Switchgear. 


` 


T extended use of electric power for industrial pur- 
poses is becoming more and more dependent on 
ironclad switching devices for the control of motors, 
It has been the practice for some years past to protect the 
windings and brush gear of motors by ventilated and 
totally enclosed covers, as this form of protection is best 
suited to the design of the motor itself. Similarly with 
motor controllers and main switches, it is found preferable 
to place these in iron cases rather than to use wooden or 
other temporary housing. Ironclad switches form a per- 
fectly reasonable adjunct to ironclad motors. The chief 
advantages of iron enclosure reside in the fact that a much 
more substantial coustruction can be given to the gear and 
the duties of otherwise independent control units can be 
combined in a single piece of apparatus. Experience has 
shown that in the case of the switch and the fuse this 
combination can be successfully effected with advantage 
to the user of the apparatus, both on the score of safety 
and that of initial cost. Both these features should tend 
to encourage the utilisation of electric power uuder the 
best. possible circumstances. 

_ It should be noted, however, that there are dangers of par- 
tial enclosure of industrial switching apparatus. Thie Home 

Office Inspector's report on the uses of electric power for 
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18 discreetly silent on this subject of machine driving by 
electric motors and the important relation it must bear to 
the settlement of the question of artificial illumination in 
an electrically equipped works. It is also dumb on the 
use of its precious high-pressure gas lamps on industrial 
construction works, buildings, on dock sides, wharves, &c. 
Doubtless it remembers that “ where there's a power cable 
there's an are lamp." 

Very little observation is needed, even around the 
construction works in London, to prove whether the flame 
аге is appreciated ог not. And the beauty of it all is we 
are not “pushing the flame lamp for all it is worth." If a 
quarter the energy expended on pushing the high-pres- 
sure gas lamp were utilised on behalf of the flame are, 
illumination by gas mantles would look more sick than it 
does now. Electrical engineers are afflicted with a disease 
of too much modesty. They do not take the trouble to: 
force their wares (lamps) upon the attention of unwilling 
people. They have allowed them to advertise themselves 
for the last 20 years and are only just waking up to the 
fact that they might, with advantage, be “pushed” a little. 
But there is really no need in the case of the industrial 
flame arc. It will find its place on its merits with the 
motors already installed with little or no advertisement. 
We give our contemporary our best assurance on this point. 
The comments passed upon our description of the are light- 
ing at St. Andrew’s Church, Sunderland, in which we 
stated that the “ghoulish glare (of incandescent gas) con- 
verts the appearance of the building from one suggestive 
of sanctity to the resemblance of an ordinary hall or busi- 
ness mart,” evince a lack of knowledge of the interior of 
places of worship during the hours of divine service which 
we must recommend our contemporary "for conscience 
sake " to repair at the earliest opportunity. 


Berry Ironclad Switch Fuse Gear Assembled with Instruments 
to form Industrial Motor Control Board, 
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industrial purposes has emphasised this fact very strongly. 
Mr. Ram referred to instances of bad burns being received 
from partially enclosed switches, which had been used 
under short-circuit conditions by mistake. For example, 
a motor starter on a switch panel holds on when the current 
has been switched off the line as motor starters sometimes 
will do. The workman throws in the knife switch which 
will have, say, an iron cover with a slot for the handle to 
move in. A bad flash takes place when the switch is again 
opened to remove the short and the arc has been known to 
travel to the operators hands and face, inflicting serious 
burns. Similarly, should heavy arcing take place in a 
motor starter with slotted cover, the workman is liable to 
injury. 


Berry Three-Phase Ironclad Fool-Proof Switch Fuse showing 
Cover swung down to expose Contacts and Special 
Spring, giving quick make and break. 


In the light of the above facts it will be of interest to 
refer to a type of ironclad switch fuse which ranks among 
the pioneer devices of this kind, and enjoys considerable 
vogue among power users. We refer to the Berry ironclad 
switch fuse. Originally designed as a service switch for 
consumers’ premises this device has been extensively taken 
up in conjunction with power supply, because its con- 
struction adapts it peculiarly for this duty. Considered 
apart from its ironclad features the switch fuse is distinctive 
in many ways. The moving contacts are fitted to a carrier 
to which is attached a substantial guide rod of square 
section tool steel. This passes through a square hole in 
the cover of the iron containing box, and is fitted with an 
insulating knob or spade handle, which serves as a grip for 
operating. The main switch carrier is fitted with contacta 
for the reception of enclosed fuses, and these move in 
and out with the carrier itself. The fixed contacts are 
secured to separate insulating bases on the bottom of the 
containing box, and fireproof partitions divide these and 
the fuses when the switch is closed. The attachment of 
the carrier to the lid, in the manner already mentioned 
ensures that the circuit must be broken before the box can be 
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opened and also that only when the lid is closed can current 
be switched on. It is obvious that before the examination 
or replacement of the fuses the operator must first make 
the apparatus “dead.” Further it will be evident that the 
total enclosure of the circuit rupturing devices, the switch 
and the fuses, renders the manipulation of the switch a 
perfectly safe process. We understand that the switch can 
be closed and opened on a short without any sign of 
external arcing. The make-and-hreak of the switch portion 
is quickly performed by the aid of a pair of special flat 
springs which are said to be more stable in variable tem- 
peratures than spiral springs. The box in which the switch 
parts are assembled is made either of iron or aluminium. 
The latter makes up a particularly light switching unit, 
and is largely manufactured for transport on camel or mule 
back into the interior of distant countries where power 
plants exist among the hilly districts. 

The Berry switch fuse is made in a large number of 
sizes and for various pressures up to 600 volts. The cir- 


cuits may be double or triple-pole, without modification of 
the general design. It is well adapted for the direct con- 
trol of three-phase circuits. 


BERRY'S PATENT. 
N*8000 ! 


Berry Switch Fuse adapted for 
Ironclad Plug use with special 
Interlocking Device. 

The plug is provided with a tongue, A, 
which has a hooked end engaging with 
a hook on the switch carrier. When the 


switch is closed the plug cannot be with- 
drawn. 


Exterior View of Berry Iron- 
clad Switch Fuse, fitted with 
Special Sealing Glands and 
Covers for the incoming Cables. 


Industrial switch and distribution panels are also built 
up with this switch, which is assembled, in the number 
required, on a suitable iron framework, with enclosed con- 
necting cables. Where three-core cables are brought iuto 
the board a special trifurcating box is fitted, and the con- 
nections are made to 'bus bars from which leads go to the 
switch boxes. A group of motors or sub-distributors can 
be conveniently controlled from an ironclad board of this 
type in a minimum of space and with complete immunity 
from fire risk. 

A useful ironclad plug is combined with the switch box 
for the supply of current to a flexible cable feeding, зау, 8 
portable drill or coal-cutter. The plug is interlocked with 
the switeh in such a manner that while the circuit is close 
the plug cannot be inserted, and not until it is opened can 
the plug be put in or withdrawn. This furnishes а dua 
protection, because not only is the plug controlled by the 
switch movement, but also the inspection of the fuses 13 
safeguarded in a similar manner. 


— —— 
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(NGH TENSION OIL-BREAK SWITCHES 


For Remote Control by simple Push Buttons. 


IN IRONCLAD PILLAR FORM. 


The first illustration shows the 
complete Pillar, with Lever for local 
operation, Indicator, Oil Gauge and 
Lock-up Cable Entry. 

The second illustration gives some 
idea of the careful and durable finish, 


and also how the working parts are 


М» 


oil tank. 


BE STC WL a T) CRD 


Steam Dynamos, 


boss. the development of a type of high-speed 
petrol engine for dynamo driving, there is still a 
"T (mc d of application for small combined 
0 р aces where steam power is available, 

Sipboard, with portable boilers, in alternating- 


current stations for ave oye : . 
aie Stations for exciter and auxiliary circuit duty, and 
private installations, 


Messrs, Electromotors 


combined set, (Ltd.), Openshaw, supply a neat 


their standard ee ag aoe еше type, and one of 
ean he ichen ес С dynamos. These compact units 
understand that che sizes from I kw. to 30 kw., and we 
ments in machin : al embody the latest improve- 
Single acting an Ws of this class. The smaller sizes are 
cylinder," : C 1 larger engines double acting, single 
bored, recessed 5 inder is of cold blast iron, carefully 
seraped at all joi ор and bettom beyond travel of piston, 
le Valve ig of the a d lagged with planished sheet steel. 
Suitable for helo on type, and the glands are of brass, 
е stop valve! packing. 
rately turned oe sun metal, and the pistou is accu- 
ype. The connecti н with a ring of the Ramsbottom 
all over, and the „ 1s of forged mild steel, machined 
he balance aol brasses are lined with white metal. 
8 machined all ove its are forged solid with the crank which 
o form a half. o and aheavy fly-wheel is provided, faced 
tion door 18 ee for the dynamo. A large inspec- 
* Working parts 10 In the crank chamber for access to 
wee cup of amp] uch run m an oil bath. A cylinder 
bil- feel 19 bie size is fitted, and lubricant gauge and 
Kovernor driven fr 30 supplied. The engine has a throttle 
isis capa om the crank shaft through rod and lever, 
e of adjustment while running. 


available for ready inspection. 


By freeing the lower six bolts the 


whole switch can be lifted out of the 


ASK FOR HIGH TENSION 
LIST, No. 67. 


«o 


1 
РАКК 51. 


SOUTHWARK. ^ LoNDOM,SE. 

We are informed that a considerable number of these 
steam dynamos are аё work and giving very satisfactory 
results. We may remark that the engine is fitted with 
automatic lubrication. The combined set also occupies a 
small amount of floor space. The speed of the sets varies 
from 750 to 350 revs. per min. in the different sizes of 
engine. 


High-speed Direct-coupled Steam Dynamo. 


For country houses, isolated laundries, and other places 
in which steam boilers are already installed, a compact unit 
of this description can be put down in preference to a 
petrol or oil-engine set which is not so easily understood by 
the man put in charge of the plant. A steam engine 1s 
regarded with a familiar feeling by the merest tyro in 


mechanics, and for this reason is likely to be well looked after. 
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Westinghouse Ironclad Switchgear. 


compartment at the top of the pillar. The *same iron 


of the installation of motors in collieries, shipyards, 
workshops, &c., are enabled to develop suitable types 
of control gear for these motors. Intimate contact with the 
actual requirements of each particular case naturally in- 
fluences these designs to а large extent, and the henefits to 
be always derived from close knowledge of operating con- 


| T is interesting to note that firms which have expericnce 


Fig. 1.—Views of Pillar Type Ironclad Motor Control Panels (open and closed). 


ditions are reflected in the completed apparatus. We need 
hardly remind our readers that the British Westinghouse 
Co. has been prominently identified with industrial power 
developments for many years and considerable interest 
attaches to the designs of the apparatus for industrial motor 
control which it has brought out and standardised for this 
particular purpose. The necessity for making the apparatus 
efficiently ironclad has been recognised,and 
the designs show evidences of eonsider- 
able industrial experience as their basis. 
Fig. 1 illustrates a type of pillar gear 
which is useful for duty both in workshops 
and outdoors, but more particularly the 
latter. The pillar depicted is shown fitted 
with motor starter, main circuit-breaker 
and speed regulator. The two first men- 
tioned are fixed together in a rectangular 
shaped recess in the pillar, this being closed 
by a hinged door which keeps the box 
watertight. The starting switch and cir- 
cuit-breaker are actuated by handles 
projecting through the front and side of 
the pillar, the spindles passing through 
suitable stuffing boxes to exclude gas 
and vapour, in the case of collieries and 
other situations. The circuit-breaker is 
fitted with carbon breaks in the smaller 
sizes, and a magnetic blow out in the 
case of the pillars for higher capacities. 
The design illustrated depicts the appa- 
ratus for the contro] of a variable speed 
direct-current motor. The shunt speed 
regulator is placed in the circular iron 


Fig. 3.—H.T. Ironciad, Pillar open. 


containing boxes can be arranged for fixing direct to a 
wall, and in this case a pedestal is not needed. 


Fig. 2. Combined Switch, Fuse, Starter and Instru- 
ment Panels for Motor Control, 


Another pattern of unit motor control panel is illustrated 
in Fig. 2. The switch, fuses and starter box are all iron 


cased, as is also the ammeter surmounting the whole gear. 
Vertical wrought iron strips serve to support the ма 
parts, and the whole із secured to the wall by rag bolts arn 
nuts, The panels are made up ina number of different 
For pressures between 100-129 


sizes for various voltages. 


Fig. 4,—H.T. Ironclad, Pillar fitted 
with Instruments. 


___ „г 


ec rs ага < ~-BE14> NEM 


= = P WA [ 2 


) 87 SUPPLEMENT to The Electrician,” December 13, 1907. 


& 


OUTPUT OF 


SIMPLEX 
CONDUITS 


2 
— 
7А, 
m 
Пи 
c 
> 
E 

| 
ci 
> 
" 
E 


XU? 


NOTICE. 


there are ten different sizes, varying in capacity from 
= ey 60 н. Е The 200-250 and 400-450 volt panels 
An 11 in 12 sizes, varying from 34 Н.Р. to 125 ll. p. 
к ш 5 ing feature of the panels is the interlocking 
a en the switch handle and the switch and fuse 
13 us js so arranged that while the switch is 
б e covers referred to are securely locked, and until 


Fig, . í 
Control Pillars, with "Bus Bar Chamber Bases, for 
Low-tension Service - 
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г, 


the circuit is opened the live parts in these two boxes can- 
not be touched in any way. In the other view of the motor 
control panel shown in Fig. 2 the starting rheostat is 
entirely enclosed. ‘These panels are suitable for service in 
any exposed situation. 

The high-voltage control pillars of the British Westing- 
house Co. are distinguished by several noteworthy features. 
Fig. 3 illustrates a switching pillar with door open 
to show the oil circuit-breaker. At the top of the 
pillar are two split trifurcating boxes for the in- 
coming and outgoing cables. These act also as 
sealing chambers for the cable ends. The high- 
tension terminals of the oil breaker are carefully 
recessed in porcelain bushes so that the risk of 
accidental contact is practically obviated. The 
switch handle is interlocked with the inspection 
door so that the gear is only accessible when cur- 
rent is cut off on the outgoing side of the switch. 
The design of these pillars is very flexible, the 
general construction admitting of the assembly of 
various parts to give different gears in the com- 
pleted pillar. Fig. 4, for instance, shows the same 
base and body of the pillar as Fig. 5, but with a 
top cover designed to carry the trifurcating box 
aud two instruments, an ammeter and a voltmeter. 
The parts are totally enclosed as before and the 
pillar with instruments can be placed in exposed, 
damp and dusty situations. Fig. 5 depicts another 
re-arrangement of the same design of pilar. In 
this case the body of the pillar is placed upon a 
special base which forms the chamber for the main 
bus bars. The cables enter at the top as before, 
but instruments are provided over each switch 
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handle. This particular design is intended for use on 
lower voltage circuits than the pillars illustrated in Figs. 3 
and 4. These latter are suitable for switching apparatus 
to control circuits up to 3,300 volts. The pillar shown 
in Fig. 4 is fitted with low-tension knife switches and 
instruments only, and is designed for circuits up to 600 
volts. Isolating switches can he fitted to these pillars if 
desired, and they are interlocked with the door so that only 
when the switch is open can the door also be opened. 


Enclosed Motor 
Starting Panels. 


NEAT combination of motor-control apparatus can 
be obtained by placing standard switches, circuit- 
breakers, &c., in suitable iron cases. Messrs. Brook, 

Hirst & Co., Chester, specialise in a type of motor-starting 
gear of which typical illustrations are given herewith. The 
starting switches, circuit breakers, &c., are specially. designed 
for enclosure in iron cases with hinged doors and glazed 
fronts. The gear is accessible from the front through the 
doors referred to. Fig. 1 illustrates a standard wall pat- 
tern enclosed motor-starting gear, with slow motion type of 
starter and shunt regulator. These two rheostats are inter- 
locked to prevent the breaking of the shunt field with the 
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Fig. 1..-Slow Motion Motor Starter and Regulator in Iron Case. 


armature circuit closed. The starter arm also operates as 
a switch for breaking the motor circuit. T 

The starter arm is operated by a worm wheel, which is 
raised by the no-volt coil into contact with the worm 
wheel. Should the circuit be broken, the worm drops clear 
of the wheel, and the radial arm is carried back to zero by 
the action of a strong spring. The starter and regulator 
are both fitted with renewable contacts. By the provision 
of the glazed doors the operation of the starter call һе 
observed without the need for opening the iron case an 
exposing the contacts. The resistance frames are included 
with the starting and regulating switches in the compass of 
the enclosing iron case. 

Vig. 2 illustrates a somewhat similar design of starter, 
but in the place of the shunt regulating switch is a double- 
pole carbon break circuit-breaker with loose handle and 
overload release. The case is fitted with two glazed doors 
for inspection purposes and to give access to the apparatus. 
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Fig. 2. —Motor Starter and Circuit Breaker in Iron Case with We understand that a large number of this type of gear 
Glazed Doors. has been supplied for use on the power circuits in Chatham, 
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Fig. 3.—Enclosed Motor Starting Panel for Floor Use. 


Sheerness, Malta and Gibraltar dockyards, and also for 
motor control on a number of Н.М. battleships. 

Both the above-mentioned types of gear are provided 
with lugs on the iron cases for bolting to walls or columns. 

n Fig. 3 is depicted a convenient form of control panel 
arranged for floor use. The gear placed in the iron case 
e of an ammeter, a double-pole quick-break lami- 
eta i type switch and two single-pole enclosed 
Е il er" plug fuses ; also а standard “ В” type starter 
"nar to that used in the wall box gear shown in Fig. 2. 


We understand that Messrs. Brook, Hirst build up this 
form of switch gear to meet either standard or special re- 
quirements, and that in both cases the single enclosure 
design is adhered to. 


Cextile Min Driving 
URTHER heated discussion on the subject of electric 
driving in textile mills has recently taken place in 
the Lancashire and Yorkshire districts. The debate 
dates back to the early summer of this year, at which time 
we commented on the remarks made by local engineers. 
The revival of the controversy is the outcome of two Papers 
read before local engineering societies by Messrs. H. W. 
Wilson and W. B. Woodhouse, the latter engineer and 
manager of the Yorkshire Electric Power Co. Mr. Wilson 
compared the work done in British textile mills with that 
accomplished in the United States and Canada with 
electrical operation of the machinery. Whereas some 
250,000 H.P. of electric motors have been installed in the 
latter countries, only 28,000 н.р. in motors have found their 
way into British mills. The progress being made “across 
the streak " may be gathered from the statement made by 
the lecturer that one firm alone in America had booked 
orders for 25,000 н.р. of textile mill motors in six months. 
Doubtless this will need to be taken сит grano salis, but 
none the less it is fairly indicative of the spirit in which 
the electric diive is being taken up. 

A correspondent of the Manchester Guardian in commen- 
ting on these figures points out that the 28,000 н.р. referred 
to in connection with the Lancashire Mills represents 6% per 
cent. of the total number of spindles in the County Palatine, 
and further “that this gratifying fact is the resultof less than 
three years’ missionary work on the part of electrical engi- 
neers.” We can only presume that this last remark is a 
compliment, and not veiled sarcasm. Mr. Wilson made out 
a good case for the electric drive, despite criticism, and 
doubtless some good will come to electrical engineers as the 
result of re-awakened interest in the question. 

Mr. Woodhouse's Yorkshire campaign is also evidently 
destined to meet much hostile criticism from localengineers. 
The “Tikes” are, to all appearances, not disposed. to take 
electrie driving lying down, at any rate, not if certain York- 
shire steam engineers can have their way. Among the local 
savants present was a Mr. W. Eastwood, who, according to 
a writer to the Yorkshire Daily Observer, has yot “an axe 
to grind.” Presumably this gentleman was the principal 
champion of steam and mechanical driving, as not only did 
his criticisms extend to some length during the discussion, 
but he has continued the debate in the local press. 


MASCHINENFABRIK 


OERL 


IKON 


Generators, | Isolated Plants. 
Motors, STEAM TURBINES | Eiectric Cranes: 
Transformers. |: | Pumping Plants. 
Switchboards; | ELECTRIC LOCOMOTIVES | Electrolysers. 


Complete Equipments гог Power Cransmission, Distribution and Utilization. 


G. | WUTH RICH, Oswaldestre House, Norfolk St., ( 


STRAND, LONDON, W. O. | No, 4167 Gerrard. 


and London Resident Engineer. 


hic Address: 
Teleg AP ERLIK LONDON.” 


Telephone: 


SUPPLEMENT to The Electrician," December 13, 1907. 


In a letter to the Yorkshire Daily Observer he takes an 
instance of a 650 H.P. factory driven (a) by steam and 
ropes, (b) by electric power from steam dynamo, (c) by same 
as (b) but with dynamo roped to steam engine, and (d) by 
motors driven from outside supply. The cost per B.T. unit 
is then worked out for the four cases as follows: (а) 0°35d., 
(b) 0:444., (с) 0˙562d. and (d) 0-91d. Mr. Eastwood then 
comes to the conclusion that there is no increase in output 
with the electric drive. The reply of Mr. Woodhouse 1s 
worth quoting in detail. He says:— | | 

Mr. Eastwood goes to some length in his letter to explain 
why he does not care to give the details of his estimates of cost 
of mechanical power as compared with the cost of a public elec- 
tric supply, but his reasons do not appear to me to be convincing 
ones, His estimates showed the cost of a public supply at 2d. 
a unit to be more than 24 times as costly as power from an up- 
to-date mill engine. As he has not the courage to support this 
extraordinary statement by detailed figures, one must leave 
millowners to form their own conclusions as to his confidence 
in them. Mr. Eastwood will not strengthen his case by exag- 
geration, and that he does exaggerate may be realised by con- 
sidering one point only—namely, that of capital charges on the 
power plant. It is found that a mill requiring а 650 н.г. 
engine would, when supplied electrically, consume about 
800,000 units a year. The first cost of engine, boilers, chim- 
ney, buildings, &., assuming an up-to-date plant was put in, 
would amount to £8,000, on which the allowance for interest, 
and depreciation of 15 per cent. per annum would by most 
millowners be considered a fair figure. That is to say, the 
annual cupital charges would amount to £1,200, or, divid- 
ing by the number of units, we get 0-36d. per unit as the 
capital charge, before considering works costs (coal, wages, 
repairs, &c.) at all. The capital charges alone are greater 
than Mr. Eastwood’s estimate of total costs. 

The discussion has reached a point from which it will 
doubtless continue and wax hot. Already letters have 
been written to the papers suggesting that the moment 
is now ripe for the continuation of the argument, and 
hopes are expressed that it will be thoroughly thrashed 
out. 

A writer in the Electrical World, New York, in an article 
on the subject of electric driving in textile mills, makes the 
following statement, which will doubtless be read with in- 
terest: * А saving in capital expenditure of about £10,000 
can be effected in a 1,500 н.р. mill where electric motors are 
installed and are driven by power from an outside source, 
as compared with the older system of the mill engine com- 
bined with rope driving. This large saving is brought about 
chiefly owing to the elimination of the engine, boilers and 
chimneys; but there are other factors, such as the use of 
high-speed, and consequently lighter, shafting, the abolition 
of leather belting, &c., all of which contribute materially 
to the reduction in expenditure. The result of the smooth 
drive and the elimination of belts is an undoubted increase 
in the output amounting to about 5 per cent.,the comparison 
being between modern mills." 

The question of textile mill driving, so far as it concerns 
this country, is very frequently accompanied in discussion 
by a consideration of the problem of power supply. The 
advocates of an outside electric power service and, in 
contradistinetion, those of an independent power plant 
are about equally numbered, so that it is difficult at 
present to find a preponderence of opinion either way. 
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Motor Control 


N the general lay-out of many motor installations it is 
difficult to provide some convenient spot for the con- 
trolling apparatus. This difficulty is more often en- 

countered in workshops where machine tools are placed at 
some distance from the wall or main columns of the build- 
ing, and where it is also impossible to attach the starting 


Fig. 1,—Ironclad Control Pillar for D.C. Variable Speed Motor. 


gear to the body of the tool itself. In open yards, on dock- 
sides and other exposed situations, it is not uncommon 
practice to place the motor-starting switches in a tem- 
porary wooden housing, which is anything but weather- 
proof. In situations such as these there 1s nothing more 
convenient than the ironclad switch pillar. When suitably 
designed the whole controlling apparatus for a motor ога 
number of feeder and distributor circuits can be satisfac- 
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torily housed in an iron pedestal, which is securely bolted 
to the floor or other suitable foundations. The cost of an 
ironclad unit of this description is amply justified by the 
satisfactory condition in which the switching apparatus is 
maintained. The enclosure of the working parts excludes 
dirt, damp and dust, so that contacts remain continually 
bright and the general insulation of the whole is kept ata 
high figure. 

The control pillars of Messrs. Engineering Instruments 
(Ltd.) have been designed with these objects in view, and, 


— 


Fig. 2—Control Pillar foe Three-Phase Motor. 
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judging by the arrangement of the apparatus and the fact 
that many of these pillars are in actual service, the results 
obtained go to confirm the confidence of the makers in put- 
ting this apparatus forward. Fig. 1 shows a complete 
motor control gear for a direct-current variable-speed 
machine. The pedestal is cast in the form of a number of 
boxes, in which the switches and starting and regulating 
gear are mounted. The lower circular compartment con- 
taius the speed regulator, which is shown open to expose 
the switch and contacts. In the rectangular compartment 
immediately. above are the double-pole fuses and the 
double-poleswitch. The former is of the porcelain handle 
type, and the latter is of the quick-break knife pattern. 
This compartment is closed by a substantial door, which 
is provided with a special insertion to exclude moisture. 
Near the top of the pedestal is another compartment con- 
taining the motor-starter switch proper. This is of the 
cireular pattern, with special staggered segments, and it is 
provided with a special no-volt release fitted conveniently 
near the centre of the moving arm. Both this switch and 
the regulator are operated by handles projecting through 
the front of the circular doors, which close the respective 
compartments, Surmounting the whole gear is a combined 
ammeter and overload time-limit relay. This is of the 
Atkinson type, and consists of a special sealed tube, con- 
taining oil and also a small steel ball. Normally this ball 
is at the far end of the tube, remote from the two contacts, 
which short-circuit the no-volt coi. When the tube is 
tilted under the action of the motor-current the ball tends 
to run down slowly through the oil, until it reaches the 
contacts. Should the overload be insufficient to tilt the 
tube long enough for the ball to short-circuit the no-volt 
coil, it runs back again, and the motor remains in circuit. 
The whole of this apparatus is enclosed, and the pillar can 
be placed in any exposed position without fear of moisture 
entering. At the same time all the contacts are accessible 
from the front, through the doors provided for the purpose. 
These pillars are made up to suit any standard or special 
requirements for motor control, and also for the ordinary 
capacities and voltages prevailing in direct-current practice. 

In Fig. 2 is depicted a pedestal fitted with apparatus 
for the starting of a low-tension three-phase motor. On the 
lower part of the insulating base, on which the contacts are 
mounted, is fitted a triple-pole porcelain handle fuse. 
These fuses are easily replaceable, as spring knife contacts 
are provided. Above the fuse is a triple-pole switch, which 
is operated by means of a handle outside the body of the 
pilar. At the top of the box is the starting switch for the 
rotor resistances, the coils for these being mounted directly 
at the back of the panel. This switch is turned round hy а 
handle, which is attached to the inspection (оог. and which 
engages with three pins at the front of the centre point of the 
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Fig. 3.—Iron-clad Panel for Three-phase 500-voit Motor. 


three radial arms. The door is provided with a suitable in- 
sertion, so that, when closed, damp and dust are excluded 
from the interior of the pillar. At the top of the pillar is 
mounted an ammeter of somewhat similar design to that 
shown in Fig. 1, except that itis not fitted with an overload 
release. This can, however, be provided for operating an 
independent oil circuit-breaker if required. This design of 
pillar is built up for the control of alternating-current 
motors of any size, and for pressures up to about 600 volts. 

In Fig. 3 is shown a 500-volt three-phase motor starter 
enclosed in an iron case, complete with fuses. The 
oil switch is securely bolted to the upper part of the box, 
and it is of the reversing throw-over type. The contacts 
are cemented into porcelain insulators, and they are placed 
below the level of the oil in the containing tank. The 
starter is operated from a hand-wheel, which projects 
through the cover of the box. The chamber containing the 
fuse is accessible, without removing the box lid, through 
a special hinged door provided for purposes of inspection 
and replacement of the fuses. The bottom of the box is 
provided with lugs, so that the whole of the gear can be 
bolted to a wall or column. 


Che Meager. aa. 


ODERN requirements of electricity utilisation de- 
demand not only extreme accuracy in instruments, 

| but also a mechanical expression of it which shall 
involve a minimum of calculation. In principle, then, any 
instrument should have as its basis scientific research and 
laboratory experiment; in practice these fundamental prin- 
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ciples should be reduced to simple physical forms 
which can be readily understood and made use of. The 
Megger may be selected as a type of portable testing 
instrument which embodies in practice the above- 
mentioned essential truths. It is the outcome of 
much fruitful experience with the Evershed testing 
set (ohmmeter and generator), which has enjoyed an 
almost universal vogue for testing insulation. By 
the use of the Megger the electrician has most of his 
troublesome calculations done for him. A few notes 
on the general design of the instrument will, we 
think, be of interest to our readers. Essentially it 
comprises a moving-coil ohmmeter combined in the 
same box with a hand dynamo, to furnish the requisite 
testing current. 

The Megger is manufactured by Evershed & 
Vignoles (Ltd.) in two distinct kinds, the variable 
pressure instrument and the constant-pressure instru- 
ment. In the first-mentioned the generator 1з driven 
directly by the winch handle and the speed varies 
with that applied by the operator; in the second- 
mentioned kind of instrument the generator is driven 
through a centrifugal friction clutch, which ensures 
slipping of the handle above a certain speed, and as & 
result the generator speed remains quite constant. One 
or other of these types is selected according to the elec- 
trostatic capacity of the circuits tested. If this exceeds 
1 mfd. or so the constant-pressure Megger is employed. 
The standard Megger is used generally for the measure- 
meut of insulation down to fairly low resistance values. 
For the accurate measurement of low resistances the bridge 
Megger has been designed, and the makers state that it 
combines the accuracy of the Wheatstone bridge with the 


Fig. I. Connection Diagram of Generator Windings of Constant 
Pressure and Bridge Meggers. 


speed and convenience of the Megger itself. The Megger 
is made in the two types already referred to in four different 
sizes in a low range class, giving either constant or variable 
volts up to 100, 250, 500 and 1,000 at 100 revs. per min. of 
the handle. The range in megohms is 0-10, 0-20, 0 -100 
and 0-200 for the four respective sizes. The variable pres- 
sure instruments are made in a high-range class giving 
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1,000 volts and a range of 0-2,000 megohms. The constant- 
pressure instruments are made in two sizes under the high- 
range class, one for an E. M. F. of 500 volts and a range of 
5. ,000 megohms, and the other giving 1,000 volts pres- 
sure, with a range of 10-2,000 ohms. 

Fig. 1 is a diagram of the connections of the generator 
windings of the constant- pressure and bridge meggers. In 
the low-range variable-pressure meggers the connections 
are somewhat similar, except that there are only two com- 
mutator dises instead of four. The arrangement of the 
moving coils in the ohmmeter and their relation to each 
other will be gathered from the diagram in Fig. 2, which 
illustrates the design for the 
moving - coil system of the 
standard megger. Fig. 2 shows 
the bridge megger with Ever- 
shed’s patent direct - reading 
resistance box. This latter is 
provided to furnish a standard 
of comparison in the bridge 
measurements. The adjust- 
ments of the resistance are 
made by four multi - way 
switches, each carrying a figure 
dial which revolves imme- 
diately below a circular win- 
dow, through which one digit 
at a time can be seen. The 
total resistance is read off on 
these figures. A plan view of 
the bridge Megger is shown in 
Fig. 4, and the simplicity of 
the instrument will be gathered 
from this illustration. Two 


W 


N 
N 


EE 2—Connection Dia- Small switches will be noticed | 

1 lng Coil System at the right-hand side. One is 
egger, a change-over switch, which 

or brid may be set either to “ Megger 


[ the ju ов connections are altered, in the case 
salvanometer 1 to convert the ohmmeter into the 
ticular sto н ot the Wheatstone bridge. On this par- 
can be nn Ea from 1 ohm to nearly a megohm 
parallel to Шы The generator windings are also put in 
* other awit Fu the current necessary for these tests. 
Proportion of " referred to is a ratio switch, by which the 
ifferent ерте е ratio arms of the bridge is adjusted for 
noted that T z of sensibility in the readings. It may be 
Plugs to mani use of the Bridge Megger there are no 
«йо кшк and no keys to tap. There is no mental 
strument, need аша reading, nor is levelling of the 
notice that ded at any time. It is also important to 
xd battery is required. For industrial instal- 
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lations the instrament would appear to be ideal in every 
way, quite apart from the very wide field of its utility in 
other departments of electrical industry. 


Fig. 3.—Bridge Megger and Direct-reading Resistance Box. 


* 

In electric power installations there are numerous tests 
which require making at periodical intervals which by the 
aid of the Megger or Bridge Megger can be undertaken by 
non-techanical or unskilled workmen. This reduction of 
otherwise involved tests to simple mechanics makes it 
possible for a user of electric power to place confidence in 
his electrical statf which need not be highly trained to 
maintain the installation at a constantly high standard. 


Fig. 4.—Plan View of Bridge Megger showing Change-over 
Switches. 
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te countries. Messrs. Evershed 
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1 for its clear diagrams and lucid instructions 
he instrument under various conditions met 
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Sicmens Motor-starting and 
Control Panels 


ITH the increasing number and size of electric 
W motors in use, the old method of starting and 
control by a rheostat starter, switch and fuses 
mounted anyhow on the nearest wall or other support, is 
giving way to the better plan of employing a special motor- 
starting panel It is generally admitted that this offers 
many advantages, more particularly in the direction of 
safety and convenience. Siemens starting and control 
panels embody a number of special features which may 
prove of interest to our readers, The panels are made in 
the “open,” “enclosed " and “ weatherproof” varieties, and 
fcr all voltages and capacities. All panels are fitted with 
a motor starter with no voltage and overload releases, a 
double-pole switch and two fuses. Shunt regulator, am- 
meter or voltmeter are also provided it required. 

As will be noticcd from the illustrations, the framework 
consists of. two vertical angle irons, the distance between 
which is adjusted to the width of the starter resistance 
box. The frame may be either of the wall type or floor 
type, tie-rods and rag-bolts being uscd in the first case, and 
in the second east iron feet which can be bolted to the floor. 
The motor starter is fixed direct to the angle irons, which 
the cast iion resistance box serves to brace in position. Above 
the starter is fitted a slate panel separated from the angle 
irons by distance pieces of such a length as to bring the 
panel in line with the starter front. The motor starter 18 
of the firm's improved * fool-proof " type as described in 
these columns a short tine ago. 
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When an ammeter or voltmeter is required it is mounted 
on a cast iron bracket bolted to the top of the main panel. 
The ammeters normally fitted have a range of about 
1} times the normal working current, and the voltmeters 
read well within the maximum limit of voltage fluctuations 
which occur in practice. The switches are of the double- 
pole, single-throw type, being slow-break on the smaller 
panels and of the quick-break variety on the larger sizes. 
Cartridge screw-in fuses are employed on the smaller panels, 
while ashestos tube fuses are used on the larger panels. 

The „enclosed“ type panels are identical with the 
“open” type panels, except that cast iron protecting covers 
are fitted to the starter, double-pole switch, fuses and in- 


* А 
Enclosed Ironclad Starting 


Panel with D.P. Switch 
and Fuses. 


Open Type Starting Panel | 
with Ammeter and Shunt 
Regulator. 


strument, terminals, as shown in the illustration. The 
handle of the double-pole switch projects through a slot in 
its cast iron cover. Аза protection against possible flashes 
on breaking circuit the covers of the starter, double-pole 
switch and fuses are lined with asbestos ; all covers сап he 
readily removed for inspection. The “weatherproof 4 
panels, finally, are similar to the panels of the “ enclosed 
type, with the exception that the cover of the double-pole 
switch is solid, the switch being worked by an external 
side handle (the spindle of which passes through the side 
of the cover) aud that the ammeter or voltmeter respectively 
is placed inside a strong weatherproof cast iron cover. 


Ratchet Motor Starters. 

N objection frequently urged against motor-startine 
switches is that hy suddenly throwing over bi 
starter arm the full voltage of the circuit can һе 

applied to the motor, thereby damaging both the motor 19 
the starting apparatus. To obviate this difficulty, m 

type motor starters have been introduced. With this 0 
the motor can only be started slowly as the travel of : : 
operating handle is limited and only advances the starte 

arm а definite distance. We illustrate opposite à specta 
pattern of motor starter which is designed to render es 
starting of the motor impossible. 1t consists of ап ат! 11 : 
ment of two levers; опе for the ratchet motion din us 
other for cutting out the armature resistance. The ‘200 


1 . 715 , xerful 

is normally returned to the off position by a po, em 
i : T 

spring. The ratchet arm engages with the starting 
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through a pawl and catch by which the lever may be 
gradually advanced. The catch is controlled by the no- 
volt coil which retains it in position while the line pres- 
sure is applied and as long as a normal current is passing. 


Open Type Three-phase Motor Starter (Bray, Markham & Reiss). 


Should the v, ; 
the voltage fail or an overload come on to the motor, 


P. E | e and the starter arm flies quiekly 
te еш E quite simple and. the device is effec- 
Wer limit qu le overload coil is mounted at the 
is fitted with as travel of the starter arm and it 
usual vay The d. ure and short-circuiting switch in the 
with Wal eii. Ades is shown fitted In à cast-iron box 
ing handle 5 d s and internal resistances. The operat- 
with a sliding 1 separately to the lid, and it engages 
is carried tine а with the ratchet lever. The current 

tough a special laminated brush moving over 
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the fixed stops of the starter, and no current is carried hy 
the fulcrum point of the starting arm. This novel form of 
starter has been made by Messrs. Bray, Markham & Heiss 
Walthamstow, for some years past, and has been adopted 
as their standard design for direct-curreut motor con- 
trol. They also manufacture alternating-current starters, 
more particularly for three-phase motors А view of an 
open type pattern of one of these is shown herewith, and 
we are informed that any special requirements can be met 
by the firm in the way of these starters. 

Amongst other new types of switch gear which Messrs. 


Bray, Markham & Reiss have brought out during the last 


12 months are cast-iron pillars containing three-phase rotor 
starters aud cireuit-breakers and auto-transformers and 
cireuit-hreakers, A new type of starter specially con- 
structed to suit the new Admiralty specification is also 
manufactured. It consists of a double-pole circuit-breaker 
interlocked with the starter, and so arranged that the circuit 
is automatically broken should an overload occur either 
during the process of switching on or at any other time. 
In this switch there is no slate or marble employed, the in- 
sulation being entirely of mica. 
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late leader a resting place in Westminster Abbey, so that 
KELVIN may take his rightful place amongst those whom 
the nation have desired to honour. At the moment of going 
to press we are glad to learn that this feeling, which has 
been generally expressed, has taken definite shape, and that 
on Monday next this last honour will be secured for one 
who is freely acknowledged as the greatest representative 
of physical science since the days of NEWTON. 
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du „„ EA George W. Pierce. Ilus- - contrary, because the Amalgamated Radio-Telegraph Со, 
b e of | Automatic Cab-signalling 5 74 who hold the Poulsen and the associated patents, have 
е. оаа о, TS * x 376 | devoted the past year to the standardisation of their appa- 
je Беа пае | the Physical Society. Illus- ratus. That it is not any want of practicability that has 
uu e 5 ETE a E „ 376 barred the progress of the are method is strikingly brought 
in Dees MM Airgap N 5 37g | out in an article in this issue descriptive of the Cullercoats 
т Nal, M. Sc., B. En Н 1111 218 station of the company, the only station in this country at 
Mai p ie 365 Municipal, Foreign & General present actively using the arc method. Here the arc has been 
P „ коз ЫЕ x dos 385 at work during many montlis alongside a spark plant of the 
The El у vs ds .. 371 Companies Meetings апа same energy consumption. The test thus afforded has 
Metallic Electrodes. By N „F н demonstrated that the аге is quite as manageable as the 
Arnold, ql “| н. D. City Notes уллу... 386 | Spark, is quite as certain in its results, and is rather more 
sec 0 М See ie ee efficient —for a 5 kw. unit at any rate—than is the spark, 
if the distance covered may be taken as the criterion of 
NOTES. efficiency. It is expected by the engineers of the company 
Lord Kelvin i that an arc plant of larger energy consumption would be 
' very decidedly more efficient than a similar spark plant, 


but the Cullercoats station does not give us any answer to 
the question whether arc units smaller than 5 kw. will prove 
as efficient, and also as handy aud as feasible, as small spark 
units; and it really is on these points that much depends 
as regards the widespread adoption of the arc method on 
shipboard. On the other hand our article does undeniably 
lead to the important conclusion that for ranges of 000 
miles and thereabouts the arc method has the advantage in 
every respect over the spark method. 
The Arc between Metallic Electrodes. 

ENCLOSED are lamps taking currents of from 1 to 3 
amperes have never come into general use, although several 
forms of such lamps have at times been put on the market. 


W 
ts he P Hilo progress in the Victorian era no 
perhaps we D osely connected as that of KELVIN, or 
easy to change ч say, WILLIAM THoMsoN, for it was not 
+ his 1 ч the latter to the title so well earned 
opments i A ү death our chief link with the deve- 
en broken 5 age, as outlined elsewhere, has 
through the effort ете ате many who accomplish much 
Work wag of ug others, but a great deal of KELVIN'S 
vile The es че in which assistance is of little 
short of marvello 0 Work which he leaves behind is little 
Which he held ы | Considering the pre-eminent position 
39, it ig ШЇ {бо чо in this country but in others 
tand hi hest much to expect the nation. to pay the 
Baest tribute that can be paid, and to give our 
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The advent of metallic arcs, with their greatly increased 
candle-powers, will, perhaps, lead vo more attention being 
paid to the construetion of arc lamps using currents below 
3 amperes, and, therefore, the Paper by Messrs. CADY and 
ARNOLD, on “The Electric Arc between Metallic Elec- 
trodes,” is of particular interest at the present time. It 
will be seen from the abstract of this Paper, part of 
which appears elsewhere in our present issue, that a 
critical point, of an entirely different character from 
the hissing point of an arc between carbon electrodes, 
exists in the case of iron electrodes at a current of a 
little over 1 ampere in the partieular electrodes used. 
Below that value the arc partakes of the nature of & 
cathode glow, whilst on increasing the current the E.M.F. 
falls, to the extent of 12 volts, on passing the critical point, 
and the arc assumes the more usual characteristics. The 
authors attribute the change in passing from one stage to 
the other to the raising of the metallic globule on the 
positive electrode to a temperature above the boiling point, 
vapourisation then setting in. From the practical point of 
view this is somewhat unfortunate, because small-current 
ares would be burning in conditions not far removed 
from the critical point, and would, therefore, be rather 
unstable. In the case of certain metals it was found 
that a critical point did not exist at atmospheric pres- 
sures, although such а point could easily be obtained at 
reduced pressures. One of the most interesting ob- 
servations made refers to the case of an атс between 
{гоп electrodes with a current of a little under 2 amperes- 
The positive end of the arc under those conditions was 
found to rotate rapidly, so that a bright ring instead of a 
spot of light appeared on the positive electrode, accom- 
panied by a whistling sound. The experiments indicate, 
possibly, that metallic arcs in the neighbourhood of their 
critical points may be suitable for the production of high 
frequency oscillations. It will be remembered that Mr. 
W. L. Upson recently carried out a lengthy investigation 
upon metallic ares, but his object was rather the produc- 
tion of arcs suitable for generating continuous oscillations 
in the light of experience of the carbon arc than the inves- 
tigation of аге phenomena pure and simple; consequently 
low currents were not touched, and the phenomena des- 
cribed by Messrs. CADY and ARNOLD were not observed. 
The arc, as a field of research, seems boundless at the 


present time, and should attract a larger number of 


investigators. 
The Conduit System of Electric Traction. 


A PUBLIC Service Commission has been holding an in- 
quiry in New York into the congestion of street traffic, 


which appears to be as serious in that city as it is in London; 


and certain of the witnesses have attributed part of the 
trouble to delays caused by the tramcars, for which a con- 
duit system of electric traction has been adopted. There 
would certainly appear to be some ground for complaint, 
since we learn from our contemporary, the Street Railway 
Journal, that 800 cars, out of a total of 1,800 which are 
running in Manhattan Island, were disabled in a single 
day last winter through damaged ploughs, caused by a 
tight slot, and also that, on an average, 100 cars per day 
are put out of use from the same cause. Our conten- 
porary hopes that the facts to which it has drawn atten- 
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tion “may be of assistance in other cities where there is 
occasionally an insensate demand for the substitution of 
the conduit system for the trolley, on the part of those 
who are not acquainted with the difficulties connected 
with conduit operation in New York City.” It seems 
to us, however, that it is rather late in the day to con- 
sider the conduit system as 80 far inferior to the trolley, 
and we think the difficulties referred to, even having re- 
gard to the severe climatic conditions, must be due to 
faulty design. It is now well known that one of the essen- 
tials for successful working of a conduit system is that the 
slot rails should be so rigidly supported that closing of the 
slot is impossible. Other difficulties may, of course, be 
found. Thus the London County Council originally had 
a great deal of trouble with the ploughs in wet weather, 
until their construction was altered; but now an occasional 
fouling of points with the plough seems to be the sole 
difficulty, and the conduit system, otherwise, shows very 
little inferiority to the trolley system as far as reliability 
is concerned. 


———————=— Ape —— — 


Funeral of Lord Kelvin.—As stated elsewhere, the funeral 
of Lord Kelvin will take place on Monday next in Westminster 
Abbey. The burial will be in the Nave. All applications for 
tickets must be addressed to the Royal Society. 


Institution of Electrical Engineers.—Owing to the death of 
Lord Kelvin, President of the Institution, the reading of Mr. 
Henderson's Paper on “ Electrical Power in Goods Warehouses,” 
which should have taken place yesterday, was postponed. 

Royal Institution.—The first of a course of lectures by Sir 
David Gill on “ Astronomy, Old and New,” adapted to a 
juvenile auditory, will be delivered on Saturday, December 
28th, at three o'clock. Further lectures will be given оп 
December 31st and on January 2nd, 4th, 7th and 9th. 

Photo-Transmission.—It is reported that the first regular 
station for the electrical transmission of photographs was esta 
blished at Munich on December 15th. It is also stated that 
similar stations are to be established in Berlin, London and Paris, 
and that commercial exchange of pictures by wire will shortly 
be inaugurated between these four cities. The British rights of 
Prof. Korn’s invention have been acquired by the Daily Mirror. 


French Appreciation of Lord Kelvin.—Le Figaro contains 
a eulogistic article on Lord Kelvin, in the course of which 1t 
says : With the death of this distinguished savant disappears 
one of the grandest figures in the history of general science. 
His country honoured itself in recognising his merits, and 
England has every reason to bewail her loss, for, however TI? 
she may be in distinguished men, she cannot fail to recognise 
that the loss of Lord Kelvin is an irreparable one." 


Electric Traction in Switzerland.—'' The introduction of 
electric traction on railroads that have long tunnels appears 
says the Electrical World, “ to have had an extraordinary effect 
on the development of short and long tunnel schemes in Swit- 
zerland. Some of the plans for inter-canton and iuternational 
routes are very ambitious, involving sums a8 large ds 
£11,000,000 in individual instances. Including local trolley 
enterprises, there are already in Switzerland 111 projects for 
which concessions have been granted. It is obvious that the 
execution of even a small number of these projects would not 
only require a very large sum of money, but would call for 
large quantities of hydraulic and electrical apparatus." 

Cable Interruptions and Repairs. 
D 


ate of Interruption. Date of Repair. 
Garachico (Teneriffe; —Santa 


Cruz dela Palma July12,1906 .. Dec. 17, 1907 
Brest — Dakar q July 22, 1907  .. = 
Lagos—Kotonou ...... +s Dec. 4, == 
Ceuta —Tangiers .. Dec. 7, 1907 = 
Falmouth —ВїБао......... е... Dec. 9,1907 . Dec. 18, 1907 
Sierra Leone - Accra Dec. 11, 1907 Dec. 12, 1907 
Lagos — Brass — Bonny .. «+++ Dec. 11, 1907 .- Dec. 12, 1907 


X 
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Personal.—H.M. the King of Spain has conferred upon Mr. 


F. T. Preddle, secretary of the Direct Spanish Telegraph Co., 
the knighthood of the Royal Spanish Order of Isabel la Catolica, 
in connection with the recent visit of His Majesty to this 
country and in recognition of services previously rendered to 
the King and his royal mother. | 
Electrically-driven Postal Vans.— Since the Ist August two 
electrically-driven vans have been used in Hamburg for col- 
lecting and carrying letters from the outlying to the central 
office. According to the Rundschau fur Elektrotechnik und 
Maschinenbau the vehicles, which were constructed by Messrs. 
Gottfried Hagen, of Kalk, carry a battery whose capacity is 
90 ampere-houra and two 2:6 Н.Р. motors. The standard speed 
is about 10 miles per hour. The receptacle for the letter 
extends from the driver's seat to the rear axle. It is 
provided with movable sides which slide in slots and which, 
when removed, permit the rapid unloading or loading of the 
sacks, А small box, placed immediately under the driver's 
seat, is used for the conveyance of registered packages. 


Obituary.— We regret to record the death, on Nov. 23, at 
Phoenix (Arizona, U. S.A.), of Charles P. Matthews, professor 
of electrical engineering at Purdue University, Lafayette, Ind. 

Mr. Matthews was born September 18, 1807, and after graduating at 
the St. Johnsbury Academy (Vermont) in 1887, entered Cornell Uni- 
versity, graduating from Sibley College with the degree of mecha- 
nical engineer in 1892, and in 1901 he received the degree of D.Ph. 
Immediately after graduating he become instructor in physics and 
applied electricity at Cornell, serving in that capacity four years. In 
1896 he was called to Purdue as associate professor of electrical en i- 
neering, and in 1906 he succeeded Prof. Goldsborough as head of the 
school of electrical engineering. Durin Prof. Matthews’ connection 
with the school of electrical engineering it has grown to be the largest 
T United States in point o numbers. His chief work, which was 

е in connection with the National Electric Light Association, was 
m р of photometric standards for arc lamps. He directed 

e experimental work, designed the apparatus and prepared four 
reports aggregating about 200 pages, and in connection with the in- 
vestigation he devised and patented an integrating photometer, which 
е a gold medal at the Louisiana Purchase Ex sition. Prof. 

bun ews was also collaborator in the production of text books in 
physics and electricity with Profs. Nichols and Shearer of Cornell 
5 with Prof. Esterline of Purdue, and he has published a number of 
pers on electrical subjects. 
5 Polytechnic Institute. On Thursday evening, 
ecember 12th, the annual prize distribution took place, the 
and certificates being distributed to the successful stu- 
ents by the Right Hon. Sir Edward Carson, K. C. The chair- 
del Mr. J. L. Spicer, in a few introductory remarks, stated that 
какын had always been one of the pioneers in technical 
Herold 1 and mentioned that the best students from the 
which i due a branch of the Borough Polytechnic in 
N [ger er manufacture is taught, were quickly snapped up 
be 3 As showing the reputation of the Polytechnic, 
New ао that they had students from. Holland and 
(Mr. E Be Thanks to the generosity of a previous chairman 
in which yley) they had now begun the erection of a large hall, 
held * meetings, &c., would in future be 
ne Re 1 then read his report, from which we 
к шн : e Institute has had during the year nearly 3,000 
17 medals of whom over 2,600 were evening students, and that 
ie were gained in the City and Guilds of London ex- 
lie ачы eri that a course of lectures to stokers was held 
rr Ad 18 e Institute, under the auspices of the Coal Smoke 
visited m ociety, and was attended by 90 stokers, who also 
Nd 1 lighting stations and large factories to see 1m- 
tributing th s of stoking. Sir Edward Carson, after dis- 
should sie e prizes, gave a very interesting address, which 
He though ыз 7 great encouragement to the students present. 
asses Bn = arge number of students attending the evening 
tion of th y creditable indeed, and it was by such a combina- 

S cies and ractical work that success was obtained. 
foreign ү мк agreed that, if we were to hold our own against 
bring ое it was necessary to strain every effort to 
vote of th s ucation to the highest state of perfection. А 

hili в to Sir Edward Carson was proposed by Sir 

" Magnus and seconded by the Mayor of Southwark. 

The ба алын Engineers Volunteers (London Division).— 
under the nner was held at the Café Monico on Saturday 
Crompton оешу of the commanding officer, Col. К. E 

„C. B. Among those present were Lord Glantawe, 


given to them. 
to coast defence work their operations will be extended to the 


including telegraphy, 


university and the tec 
ever. 
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Lieut.-Gen. Mackinnon, C.B. (Director-General of Auxiliary 
Forces), Lieut.-Gen. Hutchinson, Sir William Matthews, Dr. 
R. T. Glazebrook and Prof. Perry. The occasion was interest- 
ing from the fact that it was the last time that the corps would 
meet under the present Volunteer Regulations, and a good deal 
of interest was evinced by the members as to the part it was 
to play in the new Territorial Army. Lieut.-Gen. W. H. Mackin- 
non, in proposing “ The Corps of Electrical Engineers," satisfied 
their curiosity on this point, and it is gratifying to note 


that a much more important position than heretofore will be 
Instead of devoting themselves almost entirely 


maintenance of communication in the field, this naturally 
telephony and wireless telegraphy. 
Col. R. E. Crompton, in reply, called attention to the thorough 
way in which every member of the corps, from the com- 
manding officer to the recruit, was trained, thus ensuring 
that the efficiency of every unit was raised to the highest 
point. They could use their local knowledge to its full 
advantage, but they should be also encouraged to go abroad, 
and no member of the corps should ever be lost sight of, 
but should be passed into a reserve. He referred feelingly 
to the illness of their honorary colonel, Lord Kelvin, and to the 
great loss that the engineering profession in general and the 
corps in particular would sustain by his death. During an 
interval in the evening’s proceedings presentations were made 
to Capt. W. Dumble, R. E., late adjutant of the corps, and to 
Sergeant-Major Bufton, who until recently occupied the posi- 
tion of sergeant-major. The “ Hopkinson” Cup, given to per- 
petuate the memory of the late Dr. Hopkinson, the founder of 
the corps, and presented annually to the company showing the 
greatest proficiency in technical work, was awarded this year 
to “А” company. The toast of the “ Engineering Profession,” 
proposed by Major Hopkinson, was responded to by Dr. Glaze- 
brook in an interesting speech. 


Merchant Venturers’ Technical College, Bristol.—During 
the course of last week the Society of Merchant Venturers 
concluded the final arrangements for the reconstruction of the 
main building of their college in Unity-street and Denmark- 
street, and the work will now proceed with all possible speed. 
The society has decided, in rebuilding the college, to introduce 
considerable improvements into the original plan. The total 
area of the rooms will be largely increased, partly by building 
upon a portion of the yard at the back of the college, and 
partly by carrying a large part of the building one storey 
higher than was the case before the fire. 'These extensions 
will enable very much more space to be given to those depart- 
ments of the college in which engineers are trained, and in 
which students are prepared for the B.Sc. degree of the Uni- 
versity of London. The new laboratories will be much larger 
than the old ones, and that part of the engineering equipment 
which is at present situated in the Rosemary-street branch 
building of the college will be transferred to the main build- 
ing. The chemical department in the old building was admir- 
ably equipped, but the opportunity has been taken to intro- 
duce many of the most modern improvements, so that the new 
chemical laboratories will be in advance of anything of this 
kind, inasmuch as they will include all the recent improve: 
ments in fittings and apparatus. The society has devoted a 
very large sum to additions to, and improvements in, the equip- 
ment of the departments of engineering, chemistry and applied 
physics ; and in order to benefit by the most recent experience 
in these matters gained elsewhere, the principal and other 
members of the staff have visited some of the best equipped 
technical and university colleges in Germany and in the United 
Kingdom, where valuable information has їп many cases been 
placed at their disposal. Meanwhile the work of the college 
is being carried on vigorously in the temporary branch build- 
ing at Castle Green, and in the Rosemary-street workshops ; 
and the high places which its students have taken in the 
honours examinations for the B.Sc. degrees of the University 
of London in science and engineering, аз well as the prominent 
position they occupy in the technological examinations of the 
City and Guilds of London Institute, show that, both on the 

hnological side, the college is as efficient as 
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their way from a to b or from b to c, &c., and if, further, I is 
the number of ampere-turns per slot, the magnetic flux round 
every slot is М = Is. ; 

The resistance of the iron has been neglected. We have 
been following a path a-5-f-g-a or b-c-h-f-b, &e. The teeth b, 
с, d carry two magnetic fluxes, which are equal and opposite 
to one another—i.e. the magnetic flux in them is really 
zero. M passes immediately from a to e, and the teeth a and 
e have to carry the total flux. Also, in the case of a completely 
wound induction motor, only two or four teeth conduct the 
leakage flux back into the yoke. 


THE LEAKAGE OF INDUCTION MOTORS.* 
BY DR. RUD. GOLDSCHMIDT. 


(Continued from page 240.) 


Summary.—Some important relations, derived from the circle dia- 
gram, are given in form of tables, after which the author considers the 
calculation of the no-load current of polyphase and single-phase induc- 
tion motors with half-closed and open slots. These sections of the 
article ap d in our issue of Nov. 29. 

The different clesses of leakage are then dealt with separately. 
Curves are given for the leakage with different slot dimensions and 
also tables showing the effect of the coil ends with different classes of 
windings. The calculation of the leakage factor, with polyphase and 
single-phase motors. and the influence on it of the different forms of 
winding is shown. Finally, an example is given showing briefly how to 
use the curves, formule and tables. 


Following the path a-e, we could have put M= m 
$ 

It must be clearly understood that the condition for the 
phenomenon that only the first and the last tooth conduct the leakage 
flux is: That the resistance of the iron is practically zero. If 
the teeth a and e get saturated, the teeth b and d begin to con- 
duct lines. 

In spite of widely open slots in stator and rotor we obtain in 
such cases bent short-circuit curves, the bending being far less 
pronounced than we are used to with saturation curves. 


III.—The Leakage. 


If we deduct from the current of an induction motor 
under normal working load an amount equal to the mag. 


Fic. 14. FId. 17. 


netising current (noload current), а current component is 
left in the stator which is not capable of producing a mag- 
netic flux through the rotor. The rotor current itself pre- 
vents this, assuming such a value that the secondary ampere- 
turns are equal to the primary ones minus the no-load 
ampere-turns. The latter can never quite disappear, as they 
have to produce the magnetic flux interlinking rotor and 
stator. For the purpose of the calculation of leakage, how- 
ever, we have to disregard them altogether. We replace them 
by connecting rotor and stator winding in series, both being 
given equal numbers of turns—i.e., we send the energy into 
the rotor direct instead of transmitting it with the help of а 
transformation flux. 

Fig. 14 shows a stator and a rotor coil being placed exactly 
opposite one another and connected in series in such a way 
that in the direction AB no magnetic flux can be produced. 


This is due to tho teeth b and d only gradually coming into 
use as the teeth а and e get saturated. With machines having 
only small leakage in the coil ends this phenomenon is parti- 
cularly noticeable. Fig. 18 shows a bent short-circuit curve 
together with a magnetising curve taken with open rotor. 

We notice that with a voltage where curve 2 does not show 
any bend at all a distinct bend shows up in curve 1. 


in other circumstances—for instance, in closed slots. With 
machines having much leakage and a high rotor resistance, the 


Short circu’ 
Current 
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All magnetic lines created by the two coils have to take the 
following **leakage paths” :— 

(A) The path across the slots (CD, Fig. 14). 

(B) The path across the slot opening, utilising the face of & 

tooth opposite this opening (FG, Fig. 15). 

(C) The space round the coil ends (HK, Fig. 16). 

We will consider these three classes of leakages separatel 
as path (A) only depends on the form of ilio alot, es (Bj 
only on the relation between primary and secondary slots, and 
path (C) only on the form of the coil ends. | 

There is a fourth path for the leakage lines, which we shall 


refer to when dealing with leakage (B). 
(A) Slot Leakage. 


Fig. 17 shows four slots carrying current of one and the 
same phase ; the other slots of the machine may be considered 
as empty. If s is the magnetic resistance for the lines on 
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magnetising component at short-circuit is considerable, so that 
the saturation of the no-load current may show up in the short- 
circuit current. We will assume that at short-circuit the teeth 
are practically unsaturated. Then we may put the slot leakage 
directly proportional to the number of slots, entirely indepen- 
dent of the arrangement of the winding and any mutual 
induction from one slot to the other. If s is the number of 
wires per slot, and the number of slots per phase and pole. for 
instance, 4, the coefficient of self · induetion is equal to a constant 
х4у 8% If we should add a fifth slot of equal form and equal 
number of wires, the coefficient of self- induction is equal to 
a constant x 5 x $'—i.e., it is increased in the ratio of the slots 
5/4, and not proportional to the square of the wires per phase 
and pole (5/4). 7 

We will now calculate the magnetic resistance ог rather its 
reciprocal value, the permeance per centimetre slot length. It 
may be noted that the permeance can be defined as the number 
of lines of force per 4X7/10=1°25 ampere-turns. We will 
consider, first, partly closed slots. 


Bent short-circuit curves can naturally also have their cause 


\\ 
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Two classes may be distinguished, those with round and 
those with straight tooth horns (Figs. 19a and 19B). The form 
of the horns can, however, have no appreciable influence on 
the leakage; at any rate, we do not make a great mistake if 
we replace the round horn by a straight one, as indicated in 
Fig. 194. Further, the angle о is of only secondary influence 
in the calculation of the leakage. We will disregard altogether 
the form of the slot. Regardless of its being closed by a 
straight line 1—2 (Fig. 198), or by a broken line, 7—8— 9 (Fig. 
190, we shall base our calculations once for all on the form 


Fia, 19, 


in Fig. 198. The dimension m (Fig. 19c) is generally about 
05mm. to 1 mm. However, we must not load up our calcula- 
tion with such small detail, and therefore we put m —0:65 mm. 

Calculation shows that the error caused through our sim- 
plification is very small indeed. 

To fia the dimension of the slot we only need know the slot height 
h, the slot width b, and the slot opening 9. Usually-the winding 
fills а portion of the narrow part of the slots. The number of 
ampere turn s, however, which can be placed in this portion is 
too small to have a considerable influence on the distribution 


— 


— 
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of lines. We therefore consider the narrow portion of the 
slot as free from winding. 

Part 1 (Fig. 20), with parallel sides, is filled uniformly with 
Winding (Fig. 21). А simple integration shows that the per- 
meance of Fu кш per centimetre slot is 

Tasi x А' — height of the straight part =} — A 
| аси cone portion of the slot (Fig. 22) the magnetic lines 
im be considered as straight. Though they have the ten- 


d ; 

ubl кы, out circular (Fig. 234), they are pressed back 

in re or less straight form through the influence of the 
Heol in part 1 (Fig. 23B). 

opening Pu of the magnetic line in the distance z from the 


+(00-4)х 2] 
с Е (5-9) х 02550 
the permeance Teo? clog (b/g). 
1-2 
155 the third portion of H leak in the slot ing 
e leakage in the slot openin 
& 24) we have to take account of the spreading of the lines 
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right into the air-gap. We draw diagrams of the magnetic 
lines on a large scale for part 3 and calculate the permeance by 
splitting up the flux into tubes of lines of force. We find for 

g=1 mm., T = 0:83, 

9 = 2mm., T’gs = 0°44, 

g=3mm., T',—0:30, 

9 = 4 mm., Т'к,:=0°95. 


The formule for T',, and T, together with this table for 
T'x» enable us to calculate the slot leakage. The calculation, 
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25cm. 
Slot width b. 

FIG. 25.— PARTLVY CLOSED SLOTS. 

Permeance per cm. slot length Т'к. Slot opening 2 mm. 


however, is still too complicated. Joining Т'„„ and Т'„, 
together as horn leakage,” we can draw for the latter curves, 
making 1 + Txs dependent on b for different values of g. If 
we carry this out for g=1, 2, 3 and 4 mm., we find that within 
practical limits the difference in the permeances for the dif- 
ferent values of g is constant and independent of the slot 


Fic. 26. Fic. 27. 


width 5. Consequently we are able to base our calculation on 
a certain value for у which we consider as * normal, and to 
take account of other values of g by adding or subtracting a 
small correction. We choose g = 2 mm. as normal value and take 
account of the following corrections, which are /o бе added to 
the permeance calculated when g has other values than 2 mm. 


Table V. : : 

А Correction. | g. orrec ion. 

їй ia vases = +0: 5:0 mm = 043 

1:5 тт = + 0'22 5:5 mm = 925 

2:0 тш. ......... = 0 | 4:0 тт | EC 
2:5mm. ......... = -010 4:5 mm 2 255 


With totally closed slots the correction is from + 2:5 to + 3°5. 
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The curves in Fig. 25 give, ready for practical use, the per- 
meance T' per centimetre slot length. dependent on the slot width 
and for different slot heights. 

If, for instance, the slot height is л = 32 mm., 

the slot width b=12 mm., 

the slot opening g=3-°25 mm., 
we take from the curves the permeance per centimetre slot 
length Т'к = 1:75. According to Table V., the correction for 


9 = 3:25 mm. is 0:20 ; therefore, T' = 1:75 — 0°20 = 1:55. 


It is easiest’ for calculation to join the leakage of the rotor 
slots, together with that of the stator slots, in such a way that, 
for determining the total permeance, only a multiplication 
by the primary number of slots лу and the core length is 
necessary. If л, =п, we can simply add the secondary per- 
meance to the primary one. In a case where n, and n, are not 
equal, the secondary T’, is to be multiplied by the ratio of slots 
n,/n, before adding it to the primary T'. 


In the above example we found T', for the stator alone equal 
to 1:55. T, for the rotor alone may be 1:30. If, further, 


n,=72 and 1,—48, we find the permeance of the motor due to 


the slot leakage, per centimetre slot length, 


-1 


» 


Т'к=1:55 + 1:80 х | 7—3:50. 


Le. 


4 


With single-phase motors with wound or squirrel-cage rotors 


only two-thirds of the rotor slots must be introduced as л. 


With open slots we assume (Fig. 26) that the winding begins 
0:5 cm. from the slot corner. We shall treat this part of the 
slot (part 2) separately from the slot filled with winding 


(part 1). For part 1 we can put again 
П h T€ 0:50 
Tae x 
= 3x b 


In part 2 the lines of force either pass directly from one 
side of the slot to the other, or they use the armature iron as 
a bridge, whichever way offers the smallest magnetic resis- 
tance. The simplest way, perhaps, to obtain values for the 
permeance is the construction of pictures of magnetic lines 
and the splitting up into magnetic tubes. Bearing in mind 
that the magnetic lines have the tendency to take the shortest 


Table VI. 


errors in the design of the magnetic tubes will be very small. 
If at one place the section of а tube has been assumed too large, 
this error is balanced through the reduction of the sections of 
the neighbouring tubes. I have, at times, calculated the per- 
meance of “space 2” for several distributions of the field 
which differed considerably one from the other, and I found 
only very small differences in the total permeance. 

As an example I have reproduced in Figs. 284, B, C, D, E, the 
diagrams of lines of force for 16, 12, 8, 6 and 4 mm. slot widths 
and 1 mm. air-gap (A). Similar diagrams have been designed 
for different values of A. "The air-gap of 1 mm. is to be con- 


he 


I 
WA ILLLLLLL 
BUE 


Permeance I 


| 
I 


| 


06 1:0 15 2'0 2˙5 cm. 
Slot width b. 
Fic. 29.— OPEN Sors. 
Permeance per cm. slot length Tx. Air-gap 1 mm. 


sidered as “normal value." The curve in Fig. 29 for 4 —0:50 cm. 
gives the permeance ot leakage T", per 1 em. length of slot and 
an air-gap of 1 mm. as derived from these diagrams. 

The correction for other air-gaps is a very simple one. I 
found that 100 per cent. alteration in A alters the permeance 
about 0:10 in accordance with Table VI. 

Joining together again T’,, and T'y, to form the total ere 
of the slot leakage per centimetre slot length T’x, we find t 
curtes Fig. 29, which are ready for practical use. X is equal to 
1 mm. in these curves. | 

As an example we will assume a slot height, л=32 mm. ; 
slot width, b = 12 mm.; air-gap, A= 1˙5 mm. 

From Fig. 29 we take T', = 1°60. Taking account of the a 
rection (Table 6) for A=1°5 mm.—viz., 0:05, we find T’; = 1˙55. 
The secondary slot leakage is to be joined with the primary 
one in the same way as we have done for partly closed slots. 

When calculating the leakage of the stator slots we have 
taken the rotor iron as free from slots. We ought, ме W 
have considered that the path of the leakage lines going Ж 
one side of the slot through the rotor to the other side is н 
terrupted as soon as a rotor slot is opposite a stator § d 
(Fig. 30). Consequently, the permeance would be reduced. 


On the other hand, a leakage flux is formed round the opening 
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of the rotor slot which tends to e ualise this reduction, so that 
the alterations in the permeance during rotation are in reality 
very small, and our curves give values which check very well 
with actual tests. | 

If the conductors do not consist of thin wires, but of solid 
bars, the self-induction of the parts which are close to the 
slot opening (B) is larger than the others near (A). The cal- 
eulation of an equivalent value of the leakage is simple. 
have found, however, that in most practical cases it is not 
worth while to take account of the unequal distribution of the 
gell. induction. The influence of the uneven current distri- 
bution in the bars on the self-induction itself is only small, 
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though, as has been shown by Field, the copper losses with 
Very narrow and deep slots can increase very considerably 
through this lack of uniformity. 


(To be continued.) 


THE POULSEN WIRELESS TELEGRAPH STATION 
AT CULLERCOATS. 


Sunmary.—In this articl i ipti 

y.—In this article we give a description of the wireless tele- 

us urn of oe Amalgamated Radio-Telegraph Co. at Cullercoats. 

Pen n is 9 с interest owing to the fact that the Poulsen 
park met of wireless telegraphy are working side by side. 


The wireless telegraph stati 
graph station erected at Cullercoats by the 
oe Radio-Telegraph Co. is the only station in 
gland using the Poulsen sending and receiving apparatus, 


ИЧ! 


- 
v 


— А 7 7 i 


M 
e e 


Fic. 1. 


and ls the 2 | | 
North’ 2егеЌоге, of especial interest. Cullercoats is on the 


^0 umbe 

to the ae UN about 8 miles from Newcastle, and lies 

or keeping in t y p monta; and is thus a convenient position 
ouch with the shipping of the North Sea. The 


station itself is situated on a small promontory that runs 
sharply out to sea. It comprises a four-roomed one-storey 
building and a large antenna supported by a single mast. Both 
sides of the company’s wireless telegraph business are repre- 
sented here, three rooms being devoted to the De Forest spark 
apparatus and one room to the Poulsen arc apparatus. Both 
systems use the same antenna, of course. This is a prominent 
landmark. It is a large cone of wires supported by a single 
mast 220 ft. high. The mast is built up of 61n. square baulks of 
treated timber, is about 2 ft. square at the base, is stepped 
in concrete, and is stayed by wire ropes interrupted by 
insulating lengths of creosoted wood. The antenna is a cone 
of bronze wires which descends from the top of the mast and 
spreads over a circle about 200 ft. in diameter (Fig. 1). It 
is lowered and raised in two halves. Each half consists of 12 
wires, connected at the top and stretched in a wide semicircle 
by guys. The guys are broken by hard rubber and by por- 
celain insulators, and, since they nearly all run past the limits 
of the land, are anchored to rails in rocks below high-tide level. 
The whole 24 wires of the complete cone are connected at their 
lower ends to one wire, which makes the circuit of the mast at 
a height of more than 100ft. The upper ends of the two half 
cones are insulated from one another and from the mast, and 
are connected to cables that descend to the station build- 
ing, and pass inside through Locke insulators in the roof. It 
will be seen that if the two cables are not connected together 
inside the station, the air wire system can be used as a so-called 
loop antenna. The De Forest receiving circuits are sometimes 
used with the loop or double antenna, the Poulsen circuits are 
always used with the cables connected together. The “ earth ” 
of the station consists of a score or so of wires buried about 
} metre in the ground, and radiating in all directions from a 
point near the foot of the mast. Fig. 2 gives a good idea of 
the situation of the station. 

Most of the commercial work of this station has been carried 
on by the spark apparatus ; but the present time is a transi- 
tion period, and at the moment a number of the Scandinavian- 
American liners are being equipped with the arc apparatus. 
At present the spark apparatus is communicating with the 
liners; and as the nearest point of their track is about 280 
miles distant, a rather large plant is necessary. In the gene- 
rating room is a motor-generator set consisting of an 8 H. P. 
motor driven from the town direct-current 
supply, coupled to a 5 kw. alternator sup- 
plying nearly 14 amperes at 400 volts, 
120~. This is the primary current for 
a dry transformer which steps up the 
voltage to more than 50,000 volts. The 
motor can be started from the opera- 
tor’s table in the next room by aid of 
an automatic starter by Adams, and is, 
therefore, run only while sending. The 
‘primary current passes through the send- 
ing key, and is there broken into dots 
and dashes. The transformer is in the 
third room of ‘the station, along with 
a battery of large Leyden jars, the as- 
sociated variable inductance and the 
spark-gap. The oscillatory circuit formed 
of the jars and the inductance is direct- 
coupled to the antenna, through the large 
| switch seen high up in Fig. 4. This switch 
p has to be turned over to change the antenna 

: connection from sending to receiving, and 
then, at the same time, breaks the primary 
circuit of the transformer. The receiving 
apparatus is shown diagrammatically in 
Fig. 3. It consists of an oscillatory circuit 
containing an electrolytic detector of the 
type in which an extremely fine wire 
dips into acid. The oscillatory circuit 
is direct-coupled to the one side of the 
looped antenna, and tuning is effected by moving sliding con- 
tacts along solenoids in a tuning box. | | 

With this plant communication is easily carried on with 
ships similarly equipped in harbour at Christiansand, over 


will work on a 120 volt service; the three in series are used 
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400 miles distant, and on occasion communication has been 
held between Cullercoats and Christiania. 

The Poulsen apparatus is, however, the most interesting part 
of the equipment of the station. ‘The whole plant is set up in 
one small room, a state of things contrasting very favourably 
with the spark plant, which takes up three rooms. This com- 
parison is not quite fair, however. For if the public supply 
had chanced to be alternating instead of continuous current, 
then the rotating transformer part of the station would have 
been needed to supply the are with continuous current. 
Nevertheless, even if each system were given the best possible 
external conditions as regards the current on the market, the 
Poulsen system would show the greater compactness on account 
of the absence of the high tension transformer, and through the 
non-necessity for high insulation at every point of the high- 
tension side. Fig. 5 is а view of the Poulsen transmitting 
apparatus here installed. In this illustration two independent 
complete transmitting plants aré shown. The three vertical 
metal boxes on the right of the table, each carrying its own 
voltmeter, are called telephone lamps, as they are usually used 
in wireless telephony over short distances. Here the three 
shown are arranged in series and are used merely to demon- 
strate that thus arranged they can be employed successfully 
for signalling over distances up to 500 miles. А single lamp 


Fic. 2.— VIEW ОЕ THE STATION AT CULLERCOATS. 


on the 480 volt service. The copper and carbon electrodes 
are vertical, and the cooling of the copper anode, like the 
cooling of the аге box, is effected by radiating flanges exposed 
to the air. The striking of the arc is accomplished by lifting 
one electrode momentarily by a lever and then allowing it to 
fall to the adjusted distance. The box is kept full of hydro- 
gen supplied from a gas cylinder or from a calcium hydride 
generator, or full of alcohol vapour produced by allowing 
alcohol to drip into the chamber. The generation of hydro- 
gen by dropping calcium hydride into water is analogous to 
the well-known method of generating acetylene. About 2 Ib. 
of hydride will provide enough hydrogen for 60 hours con- 
tinuous work. The carbon is not rotated, but, instead, the arc 
is rotated by means of a vertical magnetic field. 

Normally, telegraphic work is carried on with a single copper- 
carbon arc contained in the white cubical box seen on the left 
of Fig. 5. This is an experimental, not а commercial, arc box. 
The copper and carbon electrodes pass horizontally through 
sleeves in the marble sides of the box, There is a fine adjust- 
ment for the copper electrode, but it can also be pushed for- 
ward against a spring for striking the arc, and when released 
is returned by the spring to the adjusted position. ‘The arc 
is formed in a very strong horizontal magnetic field perpen- 
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dicular to it. The field magnet windings аге in series with the 
arc as well as a variable resistance, and when the usual 480 
volts is applied the current taken is about 10 or 12 amperes. 
The box is kept filled with coal gas while the arc is in use, and 
the stale gas is carried away by a pipe, to escape into the outer 
air. The woolly deposit of carbon that forms on the poles of 
the magnet is probably due to the decomposition of the coal 
s. In the standard arc box of | 
this power the carbon is rotated 
by clockwork, and the body is of 
metal and provided with flanges 
for air cooling; in this present 
experimental plant a slight rota- 
tion is given to the carbon occa- 
sionally by hand. After the arc 
is struck it burns silently, and, 
though in coal gas, without giving 
trouble. | 
The oscillation circuit is ar- 
ranged as a shunt to the are, and 
is shown in Fig. 6. It comprises 
an inductance coil of many turns 
of stout copper and a battery 
of plate oil condensers. The pj; 3.—Drackam or RECEIVING 
spaces between the plates, Which (yxccrrs FoR THE SPARK SYSTEM. 
‘are sheets of zinc, ‘are only iE ч 
about 3mm.. As a fact, the capacity is arranged in two 
‘sections, so that, though a point of the. inductance coil is put 
to earth, the two outers of the public supply remains insu- 
lated. A variable condenser is kept in parallel with the fixed 
condenser, but is not shown in the diagram, to enable changes 
to be made in the emitted wave-length, which is, however, 
usually between 1,200 and 1,500 metres. The coupling: to the 
antenna is direct and loose. A hot-wire ammeter inserted 


— - 


FIG. 4. —View or De Forest RECEIVING APPARATUS. 


permanently in the lead to the antenna gives a very visible 
record of the oscillatory current delivered to the antenna. 
When the arc was burning the reading of this instrument was 
steady at nearly ten amperes. The sending key is an ordinary 
Morse key, which, in the rest position, short-circuits a few 
turns of the inductance coil. The pressing of the key in 
making dots and dashes thus changes the inductance in the 
shunt circuit, and, therefore, the wave length of the oscilla- 


tions, bringing the latter exactly to the magnitude required 


AA 
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for affecting the distant tuning apparatus. This easy handling 
of the energy despatched into the antenna for radiation is one 
of the most notable points of the Poulsen method. Though 
high-frequency currents of about 200,000 cycles per second 
and of the order of 10 amperes are being dealt with, there is 
no spark at the sending key contacts. 

The receiving apparatus is connected to the antenna in place 
of the sending apparatus by turning over the emall switch seen 
high up on Fig.7. Tho large switch higher up in the same figure 
is used for making a long gap between the Poulsen apparatus 
and the antenna when the spark apparatus is sending. The 
receiving circuits are shown diagrammatically in Fig. 8. The 
coupling to the antenna is electromagnetic and very loose. 
This looseness of coupling is possible because, with long trains 


i 


Fic, .6.—ViEw оғ POULSEN TRANSMITTING APPARATUS. 


і 


| е the effects of resonance can be made very marked ; 
, Moreover, advantageous because the resonance curve 


of acircuit is the sharper and purer the slighter its ties to 


0 а a Tuning is effected by the use of a variable 
lations the d K resonant circuit. - For. perceiving the oscil- 
electroma fie er 18 employed at Cullercoats. This is an 
Шш e ic trembler in which a very light rapidly. moving 
1 эа ага opens a branch circuit containing a con- 
The result of the capacity than that in the resonant circuit. 
the energy a е closing of the contact is that a great deal of 
the e ccumulated in the oscillation circuit passes into 
enser in the branch circuit, and on the opening of the 
contact this con- 


Al: denser discharg- 
es through the 

telephone. The 

contact points 


are best made of 
crossed gold 
wires. The whole 
vibrating mech- 
anism is enclosed 
in a small sound- 
proof box. This 
ingenious method 
ivi ' of receiving is 
sid 1 good readable signals from the Danish 1 

АБ (560 miles) and Esbjerg (350 miles). 
paring de such as this affords valuable opportunities of com- 
approxim de and the arc methods. Both installations are 
alive, f tely of the same power—that is, about 5 kw. After 
of Кж кш a fact that the conditions of the public supply 
e are bo y tavour the arc method, it has to be admitted that 
quired b е only about a twentieth of the space ге- 
with the е transformer. Moreover, the condensers used 
for the Ley take up less than a tenth of the room required 
yden jars used with the spark. No long-throw 


swi i 
ches are needed for the arc, though very necessary with 


Fic. 6.— 
6.—DiaGRam or POULSEN TRANSMITTING 
CIRCUIT. 


the spark apparatus. In fact there are no insulation di i 

in the Poulsen sending apparatus, and шои анар 
in design are natural consequences. For example, ће maxi- 
mum potentials, which occur at the top of the antenna, are 
probably not greater than 2,000 or 3,000 volts, while the 
potentials to be provided against in the operating room are of 
the order of 1,000 volts. But perhaps the most noticeable con- 
trast arisesin the actual sending operations. The despatch of a 


Fic. 7. VIEW оғ PovrsES RECFIVING APPARATUS, 


spark message is acclaimed by a string of deafening reports; but 
the arc launches its story in such complete silence that it is hard 
to believe that anything has happened. As regards the receiving 
apparatus, there are no great visible contrasts. Relatively speak- 
ing, the principal feature possessed by the Poulsen apparatus is 
the sharpness of tuning. For instance, it is easy to perceive in 
the Poulsen receiver the effect on the intensity of the received 
signals of an alteration of about 4 per cent. in the capacity of 
the resonant circuit, and this without first reducing the maxi- 
mum intensity to 
vanishing audibility. 
It is affirmed, too, by 
operators with experi 
ence of both methods 
that atmospheric dis- 
turbances, which are 
the bane of wireless 
telegraphy, are re- 
duced to about one- 
half their potence by 
the use of undamped 
waves. Between this 77% 
station and ships of 
the Scandinavian- 


American line com- | 
parative tests of the arc and spark methods have been carried 


out over ranges of about 900 miles. One of the most interesting 
points arising out of these tests is the fact that the undamped 
waves are less obstructed by mountainous country than are the 
damped waves from a spark transmitter of the same wave- 
length. Thus, in coming round the north of Scotland towards 
the North Sea, the undamped waves from Cullercoats are picked 
up long before the equally powerful spark waves from the same 
station. The spark waves are usually not received till the ship 
is out of the shadow of the land, though when on the open sea 
the arc and the 81 ark signals are of about the same intensity. 
Whether this quality of the undamped waves will help am 
to negotiate the curvature of the earth remains to be tried. 


LINO OAS 
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Fic. 8. DIAGRAM OF PouLsEN RECEIVING 
APPARATUS. 
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THE THEORY OF ALTERNATE CURRENT TRANSMISSION IN CABLES. 


(a) APPARATUS SHOWING Соп, AND Vacuum Tux. 


b) APPARATUS PARTIALLY ILLUMINATED. Tuse sHOWING Two HaLr-WAVES. 


(c) Lowest Frequency. Охе HALr-Wavx. 


(4) Hicuer Frequency, Turer Harr- Waves. 


(е) Higuest Frequency. Four HALT. Wavxs. 


(J) Тнвек HALr. Wavzs. Tones sHowrNG MAXIMA AND MINIMA OF CURRENT AND POTENTIAL. 


(g) Same as (f). 
Кто. 17. 


Nee opposite page. 
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THE THEORY OF ALTERNATE CURRENT TRANS- 
MISSION IN CABLES. 


BY CHARLES V. DRYSDALE, D.SC. 
(Continued from page 319.) 


Summary.—The author points out the importance of the study of 
transmiasion of alternate currents instead of single impulses. A simple 

phical method of finding the distribution of current and P.D. is 
first described, with applications to special cases, and experimental 
demonstration by vacuum tubes. Part II. is devoted to a simple 
exposition of Dr. A. E. Kennelly's methods of calculation, while Part 
III. deals with the general theory of attenuation in cables, and the 
effect of loading coils. 


À very interesting case is that of a line in which the resistance 
and leakance are negligibly small in comparison with the induc- 
tance and capacity. In this case I = X;90dey. and Y = B,90 deg. 
If we also suppose that the receiver is perfectly inductive, the 
current at the receiving end will lag 90 deg. behind the P.D., and 
since the components » and с are now perpendicular to С and 
V respectively, it follows that v will lie along V and c along С, 
and there will be no change of phase. The result of this is 
that the P.D. and current get greater and less as we go along 
the line, as shown in the curves (Fig. 18), and the P.D. is a 
maximum where the current is zero, and vice versa. These 
results can be most strikingly shown experimentally in the 
manner shown in Fig. 17, (a) to (f). In place of the cable we 
have a long helix of insulated wire wound on a glass tube, and 
Lig frequency alternate currents are fed into the left-hand 
side from a coil and resonance circuit, in which the inductance 
can be varied. In this case the potential and current rise and 
fall along the helix, as in Fig. 18, and if the experiment is 


performed in a perfectly dark room, the coil will be seon to | 


glow along the portions at high potential, as has been shown 


by Dr. Lodge, Dr. Fleming, and others. But this may be | 
s much more clearly manifest by laying alongside of the | 
enx à partially exhausted tube, which will glow brightly in | 


portions, In Fig. 17 (a) we have a view of the apparatus 
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10. 18— VARTATION оғ P.D. AND CURRENT ALONG LINE WITH 
NEGLIGIBLE RESISTANCE AND LEAKAGE. 


e, Шо vacuum tube just below the helix, while in (5) the 

seen 5 on has been nearly cut off, and the tube can 
is half th VUE brightly in two places. In (c) the frequency 
while in Р in the former case, and only one maximum is seen, 
four 1 ) and (е) the frequency is increased to give three and 
fact, it iie: in the length of the tube. But, as a matter of 
laid parallel een found experimentally that a vacuum tube 
trinum bo the coil glows most br ightly, not where V is a 
maximum. where the P.D. per unit length, or SV/é., is a 
tube 0 this 18 proportional to C. Hence, the horizontal 
we bave a e distribution of current in the helix, while, if 
coil, the г of tubes pointing vertically away from the 
n Fig. 15 ow most brightly where the potential is a maximum. 
vertical 19 and (9), we have, therefore, both horizontal and 
is а maxim um tubes, and it will be noticed that the current 
era, e Where the potential is a minimum, and vice 
ductor be ы as predicted by theory. If an earthed con- 
Which vary ught near the helix, sparks can be drawn from it 


a . ў s mm. t to 0 mm. 


2 18 саз ; 5 : "m 
interest 1 he experimental confirmation of it is of great 


power t . Concerned in high-voltage alternate- current 
tically aa In the case of largo cables we have prac- 
в Téqueney lions mentioned above, except that, fortunately, 

У 18 too low to give us such a succession of points 


of high and low pressure or even to reach a single maximum. 
But this theory and experiment fully explain why we may 
have aconsiderably higher pressure at the end of a cable than 
at the. beginning, as was first noticed by Mr. Ferranti in con- 
nection with the Deptford cable. In the case shown in Fig. 17 
(P) the. P.D. at the left hand or generator end was so smail 
that it could not spark z in., while at the right-hand end 
sparks 15 in long could be drawn with ease. In very long 
power-transmission schemes these effects may become of con- 
siderable importance, but they may be greatly reduced by 
lowering the frequency, and can be readily estimated by the 
above means. | ö 
(To be continued.) 


THE BOUNEVIALLE SYSTEM OF ELECTRIC 
SIGNALLING ON LOCOMOTIYES. 
Summary.—This system, which is being tried experimentally on the 


South Eastern & Chatham Railway, gives both visual and audible 
signals in the cab of the locomotive. 


It may be truly said that there is no weather condition more 


feared by those engaged in transportation, whether of goods 


-= — 


Fic. 1.—View or Trick EQUIPMENT, SHOWING SiGNAL Вох FROM WHICH 
THE APPARATUS 18 CONTROLLED, E 


or passengers, than fog. This fear is not lessened by the 
knowledge that the travelling public also become nervous on 
such occasions and do not place their usual confidence in the 
reliability of operation on which they know they can well 
depend in clear weather. This is not to be wondered at. On 
our railways the present methods of train control rely almost 
entirely on the sense of sight. Whether the signals are 
worked from a signal-box by electrical or mechanical means, 
or whether the operation is automatic as on some of the tube 
railways, the 5 on Te the ciel of working de- 
s is always conveyed to the driver visually. 

Pe hen a “ ү 1 9 ” descends, the usual a vi 
are obviously placed out of court, and various more or, е 
effective ways have been employed for conveying the ione 

information to the driver. The most usual is by placing deto- 
nators, which are exploded by the wheels of the train neris 
over them, on the line at or near the foot of the "nn t us 
giving an indication that the signal is at danger. There ot 
many defects in this well-known method. As кш ле e 
driver hears no explosions he cannot be blamed EE m ing 
that the line is clear. This supposition sometimes leads t. 

disastrous results. The Cudworth accident some years ago is 
a case in point. Au express from Leeds ran into the € of à 
slower train, owing to the fact that the driver of the ш 
had heard no detonators. The reason for this was tha 
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the fog had descended suddenly, and the fogmen had, there- 
fore, not had time to reach their poste, The question of the 
fogmen also brings forward another defect. The spasmodic 
nature of fogs makes it impossible to employ men for this 
purpose alone. They are usually recruited from the ranks 
of platelayers, &c., who are often called out after a long 
day's work, and who are, therefore, not in a fit state to take 
ever the responsibilities which devolve upon them. Besides, 
their employment in this capacity necessarily leads to dis- 

| | | organisation in the other 
branches, and it has been 
stated by a responsible railway 
officer that under the present 
conditions a three days’ fog 
would render traffic working 
impossible. The method is, 
moreover, not without danger 
to the fogmen themselves, as 
—— the risk of being run down 

Fia, 2. —DraGRAM snow ind Con- When crossing the line to lay 
NECTION oF THE CHaNcE-over detonators is very great. To 
overcome these difficulties 
machines have been devised 
to place the detonators on the line, but even this audible 
method is not free from defects. 

Inventors have not been idle in creating systems by which 
these drawbacks may be avoided, but the great majority of 
these proposals are objectionable to railway men for many 
reasons. They frequently involve some radical change in 
standard railway practice, and their first cost is so high as to 


“On” Signal Lever 
“or” CA Position 


Position 


SWITCH To SIGNAL LEVER. 


two separate parallel rails laid about 2 in. apart and insulated 
by wooden supports from earth. Опе of these rails is always 
alive, the particular one being determined by the position of 
the signal lever. 

The apparatus in the signal box consists of a battery of 36 
primary cells, a telephone, two incandescent lamps, one red and 
one green for each signal, a single-stroke bell and a two-way 
switch. This latter, which is very simple, is shown diagrammati- 
cally in Fig. 2. A steel rod is attached at one end to the lower 

art of the signal lever,andat the other end to acrank arm work- 
ing the switch. The switch is shown in the off position, 
and when the signal is pulled off the rod moves in the direction 
indicated by the arrow; the switch is consequently turned 
through a small angle and the appropriate circuit is connected. 
It may be noted that the operation of this system is dependent 
only on the position of the signal lever, and is quite indepen- 
dent of the signal arm. The driver can thus check the position 
of the latter by his audible signals, and mistakes due to the 
signal “drooping " are thus avoided. 

The engine equipment (Fig. 3) consists of four contact shoes, 
arranged in pairs, one of which is in co-operation with the ramp 
of the“ distant and the other with that of the “stop” or 
“home” signal. The shoes are insulated from tho engine 
frame, and are attached to a bracket underneath, where they 
are kept in position, both by their own weight and by a pair. 
of special springs. They are, further, so arranged that when 
the engine is reversed they are swung through a small angle, 
and the pair which up till then applied to the “ distant " signal 
now apply to the home signal, and vice versa. For this 
reason the ramps mentioned above are not placed along the 


Fic. 3. —EN«ciNE EQUIPMENT SHOWING CONTACT SHOES. 


render the provision of the necessary equipment out of revenuo 
impossible. We describe below a system which appears to be 
efficient and simple and whose first cost should be moderate. 
tis in experimental operation on a short length of line between 
Beckenham and Norwood Junctions. The section equipped with 
this arrangement is on the down line, and the “home” signal, 
with its appropriate “ distant signal, protecting the junction 
of the branch and the main Chatham line, is fitted with the 
necessary apparatus. 
The equipment falls naturally into three parts—that on the 
line at the base of each signal, that in the signal box and that 
on the engine. The box from which these signals are con- 
trolled is known as “ Penge Junction,” and can be seen in the 
background of Fig. 1. Thegeneral method of working may be 
described in the following way : A battery, one pole of which 
is placed to earth, is connected through a two-way switch, and 
a lamp in the signal box to one of two conductors placed be- 
tween the running rails. Shoes, fitted on the engine, make 
contact with these conductors, and the position of the signal 
is by these means indicated in the engine cab. 

The track equipment (Fig. 1) consists of a ramp 50 yds. 
long and projecting 10 іп. above the ballast. It is fixed on the 
track between the running rails immediately before the signal, 
and is tapered at each end to lessen the force of the blow re- 
ceived by the contact pieces on the engine. lt is made up of 


Fic. 4. ——Vigw oF САВ APPARATUS, 


centre line of the track, but slightly to one side. The “home” 
ramp is fixed a certain distance from the centre line on one side, 
while the “distant” is placed an equal distance on the other 
side. The cab apparatus (Fig. 4) comprises а frame containing 
a miniature “ distant " (A), а “ home semaphore (B); a pair 
of electric glow lamps to each semaphore, which shine through 
red and green bull’s-eyes respectively, a telephone with 
tappet to actuate the telephone bell in the signal cabin and a 
bell or gong are also provided. When a pair of shoes make 
contact with the ramp the current passes through the shoe 
engaged with the live rail to the appropriate coil and thus 
energises the corresponding electromagnet. A lamp 18 also 
lighted up and the telephone placed in circuit. The indication 
is brought to the driver's notice by a bell, which is operated 
mechanically by the shoe being thrown back slightly on 
engaging with the ramp. This indication is given both when 
the shoes make contact with and when they leave the ramp. 
The method of working, though essentially the same, differs 
slightly at the * home" and “distant” signals. The actual 
system on which the arrangement works is made clear by 
reference to the diagram of connections (Fig. 5). AS shown 
both the levers are in such a position that the signals are on. 
When the train reaches the distant signal the current passes 
from the battery through the bell aud lamp (DR) to the upper 
of the two “distant ” ramps. It then goos through the shoe 
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ard contact 1 to the semaphore coil and red lamp. The effect 
of this is to cause a small pointer to fall across the miniature 
“distant” semaphore, the bell rings and the red lamp (DR) 
lightsup. As the “ distant signal is not a stop signal, but 
only an indication of the он of the home signal, the 
driver does not pull up. When the end of the ramp is reached 
the lamp goes out and the bell again rings. In order, however, 
that the driver may have а continuous indication of the posi- 
tion of the “ distant signal, even after he has passed it, the 
pointer remains in view until the home ramp is reached. 
At the same time indications both by lamp and by bell are given 
in the signal box when the engine reaches the “ distant ” signal. 

When the home signal, supposed at danger, is reached 
the current, in a manner similar to that above, passes through 
the lam к to the ramp by the shoe and contact 2 to the 
lamp (HR) on the engine and also through the releasing coil. 
This latter restores the pointer of the “distant” signal to its 
former position. The driver must now stop until the home 
sigoal is pulled off. When this occurs the contacts at В, are 
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Signal Lever : 


SE Induction 
Coll 
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[шой : circuit by means of the rod actuated by the signal 
1 5 the green lamp in the signal box is lighted, the current 
a te contact 4, the green lamp in the cab is also lighted, 
05 e engine driver may proceed. 
Ss те other hand, should the distant signal be “ off,” the 
е ‘itn G) in both box and cab are lighted, and the miniature 
signal nt" arm drops and remains lowered until the home 
: hoe reached, when it is replaced by the release coil. If 
tnana, signal is “off,” the lamps (HG) light up and the 
“ure home semaphore drops. When the ramp is cleared 


the lamps are agai Tor 
horizonta] tie, extinguished and the arm returns to a 


Tom this brief 


vended primarily description it will be seen that, although in- 


| ruy for fog-signalling work, this system is a per- 
oe erection, and s ould {ога a valuable “adjunct to the 
of the oe methode now in use. It is hoped that a section 
short] uth-Eastern & Chatham Railway Co.’s main line will 
y % equipped, and the behaviour of the system under 


Signal Lever 


the trying conditions of express working will be watched with 
interest by signal engineers. There are often complaints that 
under the present conditions the engine driver's and stoker’s 
time is quite fully occupied without keeping the constant 
lookout now necessary, so that this combination of an audible 
and visual method, fixed at close quarters, should provide a 
solution to this difficulty. 

Аз to the question of cost, no data are at present available. 
This section of line has only been experiment4ly equipped, во 
that the apparatus and fittings in use are of a temporary 
nature. Each signal would have to be provided with a ramp, 
and each engine working over the section with the necessary 
apparatus. It is hoped, however, to do away (by the sub- 
stitution of oil lamps, which are less liable to breakdown, 
and equally efficient for the purpose) with the signal lamps 
which at present introduce altogether unnecessary resistance 
into the circuit. It is proposed to install buzzers both 
in the engine cab and the signal box for this purpose, which 
would give the audible indications, the visible indications 
being shown as at present by the miniature 
semaphore arms. Only one battery and one 
telephone would be necessary for each signal 
box, and although the telephone at present 
fitted is on the “local circuit" system, in future 
all the instruments will be on the central 
battery system. 

We are indebted for the above information 
and for the photographs and drawings illustrat- 
ing this article to Mr. Bounevialle, the patentee 
of the system, and to his partner, Mr. Smith. 
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RECENT PROGRESS IN FLAME АВС 
LAMPS.* 
BY A. BLONDEL. 


Summary.—The author discusses from a theoretical 
point of view the conditions which are necessary and 
those occurring in flame arcs. The lighting effect 
from an arc is considered to be due to incandescence 
and luminosity, the only case in which the latter is 
employed being in the flame arc. The choice of sub- 
stances to be added to the, or used instead of, carbon 
is very important, and on it greatly depends the 
successful operation of the arc. In conclusion an 
interesting comparison is given of the candle-power 
and prices of various systems of lighting. 


In all electric arcs the light produced is the result 
of two quite different phenomena—Viz., 1 
сепсе and luminosity, so that the problem whic 
the illuminating engineer has to solve is to Increase 
one or other of these properties as much as possible, 
or to combine them to obtain the maximum effect. 
Up to the present the principal fault of incandes- 
cent sources of light is their low efficiency, resulting 
from the enormous differences which exist between 
the visible (i.c., those whose wave lengths are Ж 
tween 0°44 and 0`8д) and the invisible rays. This 
difference is а maximum with black bodies, which 
give out the greatest radiation per unit санаса, 
but in the form of heat rays. Тһе radiation curves of a blac 
body, as a function of the wave length and vm eH 
reproduced (Fig. 1) and show clearly this untoward distri п on 
energy in the spectrum. It may also be noticed that t 70 5 у 
visible portion is to the left of the ordinate corresponding о 115 | 
The useful radiation is so small that it cannot be тере : wi 
any accuracy; it may not exceed | per cent. at dark-red heat, n 
1 per cent. at the highest possible tem erature.t There are ү 
methods of increasing the efficiency, (1) by raising the шаре 
of the incandescent material, or (2) by making 16 emit uds тош. 
able radiations. But а discussion of the laws known as the $ end 
Boltzman, Wien and Planck show that there 18 no hope n imp ba 
ment in the efficiency of & black body, such as the ordinary 


lamp carbon. 


* Abstracted from tho Bulletin of La Société Internationale des 


Electriciens. 


t According to a comparative study mude by Prof. Wedding 


| 'isible to total energy 
ur Gasbeleuchtung, 1905) the ratio of visi | 
ate trom 002 per cent. fora paraffin lamp, to 0:19 per cent. for a 
carbon filament and 0:32 per cent. for the ordinary arc. 
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The electro-vaporisation point of a body is different from the 
ordinary point of ebullition and depends in a great measure on ioni- 
sation phenomena, for the vapour is charged with electricity, espe- 
cially if the incandescent surface is of negative polarity, This 
explains the progressive increase in brightness of the crater, with 
an increase in current, in ordinary carbon arcs. To obtain a better 
effect from an incandescent source of light, white bodies having a 
more advantageous radiation law than that of Planck should be 
used as electrodes or heated in the arc. They then either cause a 
reduction in the emission of invisible heat rays or an exceptional 
emission of visible rays. When it is desired to apply this beneficial 
property to the improvement of the electric arc, the law of dis- 
placement of the maximum intensity towards the violet end of the 
spectrum must be taken into account. The choice of substances 
which will be incandescent at high temperatures is therefore more 
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Fie. l.—DisTRIBUTION or ENERGY IN THE Spectrum ОЕ А Brack Вору 
AT DirrERENT TEMPERATURES (LUMMER & PRINGSHEIM). 


limited than would be thought a priori, and should, for spectro- 
scopic reasons, be quite different from that at low temperatures. 
White compounds of calcium and similar metals seem to give the 
best results. 

Electric arcs also possess properties of quite a different kind, 
which may be called luminous effects and which proceed exclusively 
from the gaseous part of the arc. According to Lorenz's and 
Zeeman's theories, the luminous effects of mineralised flames are due 
to the free oscillations of decomposed ions which have a very small 
mass as compared with those of non-ionised molecules. These latter, 
when brought to incandescence by the collision of the ions, necessarily 
vibrate at a much lower frequency, corresponding to the heat rays, but, 
as they are separated from each other in the gases by fairly large 
distances, it is imagined that a nearly monochromatic light (or several 
monochromatic lights) can be emitted without the accompaniment of 
во great a number of heat radiations of low frequencies as in the 
case of an incandescent solid. This luminosity cannot be obtained 
by simple heating, for raising the temperature of the gas only in- 
creases its pressure, and the luminosity of gases at very high tem. 
peratures is very small. There must be either chemical combination 


or violent vibration produced by the passage of an electric current. 
Moore's beautiful experiments have shown that the Geissler tube 
may be thus employed as a source of light, and the effect increases 
as the frequency of the oscillatory exciting current is raised. He 
has thus obtained a true cold light, but the difficulties of carrying it 
out have up to the present been too great and the luminous power 
per unit volume too small for it to be put into praetice.* The only 
case of luminosity used for lighting is that of the flame in the flame 
arc. To obtain the greatest effect from the luminosity of the gaseous . 
column of the flame arc vaporisable substances which are very 
easily ionised and which have the best spectrum—i.c., which emit 


Length in Millimetres. 
Fic. 2.—ComParisON BETWEEN THE VOLTAGES NECESSARY TO MAINTAIN 
AN ARC BETWEEN OnbiNABRY Олввомв (С), Coren Ётлмк CanBoms (Е), 
Клвсн'в Oxme Exvecrropes (R). 


rays principally from the visible portion of the spectrum and as few 
as possible from outside it—should be sought. Care should be taken 
to have, amongst the visible rays, those most favourable physiologi- 
cally—i.e., yellow and green rays of about 0°55 u.—and endeavours 
should be made to obtain a result as near as possible to daylight. 
There has as yet been no explanation of the wide incandescent 
differences in various bodies; they are special properties, as are 
the majority of the chemical properties of simple substances or of 
elements in the same group. — 

The spectra of luminous arcs are formed of brilliant lines inter- 
spersed with bands. According to Stark, the lines should proceed 


140 p P 
"NK AME | C 
130 Ed d chc |. ee e. 
171171... И ИА 
353555 
«Lg T. 
СЕ 2686 
S 70 — —— ae £9 52 
alk- A A aa 
K ͤ K 
o ZAA Ет И И В 
2%) x 
2 — L-—— 
10 CCC 
А Epp 
5 10 15 20 25 80 35 40 
Length in Millimetres. 


Fig. 3.— VoLTAdR CuBvEs ғов С.С. Arcs, wrrH ЇксвЕАВїМ@ DISTANCES 
BETWEEN ELECTRODES. 


O. Pure carbon (Mrs. Ayrton), 8, Pasted carbon. Р, Cored flame carbon (Zeidler). 
M, Maguetite (St:inmetz). 

from characteristic oscillations of the positive ions, and should be- 

come more intense as the temperature is raised. They are, how- 

ever, especially dense in the neighbourhood of the cathode, like 

the broken lines observed by M. de Kowalsky in high-tension elec- 

tric arcs.] 

By increasing the current the lines are seen to traverse the whole 
depth of the spectrum, but remain wide at the cathode side. 181 
cording to Stark the bands should be the result of the radiation o 
Tc HB еы раке VANCE Kb 

* This method of lighting is employed in the courtyard of the Savoy 


Hotel, and was described in T'he Electrician, Vol. LIX., p. 342. 
t Bulletin do lu Société frangaise de Physique, May, 1905. 
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potential energy from the electrons when they re-combine with the 
positive ions; they do not increase in intensity with the tempera- 
ture, but depend only on the number of re-combinations per second, 
which cannot exceed а certain value.* 

In flame ares fornied between electrodes containing mineral sub- 
stances, which vapourise in greater abundance than is necessary 
for the e of the current, the excess of non-ionised vapour 
gives an ordinary continuously incandescent spectrum which is 
superposed on those mentioned above, thus causing Lenard to sup- 
pose that vibrating ions are not ionised, while the electrodes them 
selves are also in-andescent and give a spectrum. The essential 
part played by the cathode in arc lighting and the necessity of pre 
viously vapourising it, were explained by the author in 1901, f when 
he showed that the impossibility of passing a current during half of 
each oscillation allowed the negative electrode to cool.t 

Thanks to the greater mobility of the negative ions, which in this 
case seem to be free negative electrons whose mass does not exceed 
тб of that of an atom, these corpuscles projected from the cathode 
nach a much greater speed than the heavier corpuscles coming from 
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Fic. 4.—-VxRrical SECTION oF THE BARDON Lamp WITH MINERALISED 


ELECTRODES. 


relia This effect does not appear in the ordinary industrial 
pure sia Md surprising distinctness in large arcs between 
win an especially between mineralised, carbons. For example, 
ade are taking 80 amperes or more, the flame of the mineralised 
bade тта Projected in the opposite sense to the anode by a 
iet 16% from the pure carbon cathode which directly touches it. 
cathode - ов that an obliquely cut crater ів formed when the 
site direct ghtly out of line, while it forces the flame in the oppo- 
the other on ота if the two carbons are placed vertically one above 
dustrial a with the anode at the bottom. With the less powerful in- 
ance ig а example, one taking about 10 amperes—the appear- 
one at the erent and two brilliant plumes may be seen, a very large 
is p'aced anode and the other smaller at the cathode. If the anode 
cathode, Ъ ihi the cathode, the plume proceeding from it licks the 
rally on this tening up all round the point; but there is gene- 
iant point f point or on the side of the cathode cone one more bril- 
whi reveals th which а small plume radiates into the flame and 
are much ge the presence of acathode jet. When the two carbons 
taken to add all ted, by raising the voltage, and especially if care is 
very long and тали salts to both electrodes, they give rise to two 
and then fro oan plumes, which spread out first from one side 
indepen dant b € other in а variable manner. These seem to be 
Mu direetly they cease to touch the aro goes out. 

carbons toni gus are so clear with mineralised 
y at in general the phenomenon of the electric arc is 
һ сузл у лл 


the 5 Zeitschrift, Se tember, 1904. 
$ Stark рон de Sciences, July 30, 1901, p. 666. 
between u hot азо{о have shown that it is possible to maintain an are 
cylinder turnin силой е and a cold anode (formed, for instance, of a 
tions reve g rapidly round its axis), whilst an arc with these condi- 
ible. The word electrovaporisation has 
the vague term electrisation used by Stark. 


been adopted | is E 


the result of the production by both electrodes of gases charged with 
free electrified manses, which must re-combine at a certain point in 
the space. This vapourisation is not a simple matter of change in 
physical state, for it is accompanied by a proper ionisation of a part 
at least of the vapour produced. 

The anode tends to become incandescent by the bombardment of 
the ions, and it would be of interest to prevent the resulting 
electro-vaporisation by making this electrode of a stable body kept 
cool either by its own large mass or by artificial means. For 
example, in the mercury arc, the rise in temperature of the arc and 
the resulting increase in light is not proportional to the energy used, 
and it is, therefore, an advantage to keep the anode cool. On the 
other hand, in flame ares between electrodes containing salts of the 
alkaline earths experience shows that it is an advantage to produce 
electro-vaporisation at the anode, for the salts used will give а 
brilliant spectrum at the anode, and the very abundant vapour pro- 
duced becomes highly incandescent. 

What has already been said above about the alternating-ourrent 
arc between carbons and metals has also an important application 
in the case of flame arcs. The difficulty of re-lighting at each 
alternation is so great with metallic electrodes that their employ- 
ment with alternating currents is impossible. It is nearly as great 
with oxides of the iron and titanium group, and it is necessary when 
titanium is used as a metal or an oxide to rectify the alternating 
current by means of mercury rectifiers. On the contrary, electrodes 
of carbon mixed with mineral substances lend themselves better to 
use with alternating currents either without or preferably with both 
electrodes mineralised. But the difficulty of re-lighting is felt in 
& reduction of the power factor, and is shown by peaks on the 
E.M.F. curves which are produced at the moment when the intensity 
is least. The power factor only reaches 0'7 for mode ately long arcs 
(88 volts between the carbons), but it may rise to 0'90 for shorter 
arcs (22 volts between the carbons). 

Three different forms of this lamp have been tried up to the pre- 
sent, those with pure oxides, those with carbons mixed with mineral 
substances and surrounded or not with a protective covering, and 
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those of pure carbon with cores of light-giving salts. The use of 
electrodes composed of pure mineral substances was proposed by 
Rasch, and, as it does not appear to have had any industrial appli- 
cation, it is only at present of theoretical interest. Substances, 
which are more or less insulators when cold, are used and are made 
conductive by a previous heating of a part of their length. The 
arc obtained has а good appearance but is less favourable in com- 
position than the calcium fluoride arc. If, instead of fluorides, oxides 
or fairly conductive compounds are added the electrodes become too 
easily fusible. Otherwise, in all cases, the considerable loss of volt- 
age to which they give rise causes great waste of energy, and since, 
as is shown in Fig. 2, the voltage across the terminals varies 
more quickly than with any other electrode, an accurate regulat- 
ing mechanism is required. These practical inconveniences have 
not yet been removed, so that alkaline earthy substances are em- 
ployed exclusively in combination with carbon as & base. 

The author then gives & short historical survey of the usc of 
carbon electrodes combined with mineral substances and assigns 
to Bremer the credit for pointing out the advantages of calcium 
fluoride for this purpose. Experience has, moreover, shown that 
calcium fluoride is the most favourable substance, and it therefore 
forms the base of mixed or mineralised core carbons. When, how- 
ever, it is employed in large quantities to obtain а maximum effect 
it gives off residue in abundance, while it vapourises in an irregular 
manner and causes continual bursts of light which are very dis- 
agreeable. To avoid these disadvantages the author proposed two 
new methods which permitted a mixed carbon lamp, with the carbons 
one above the other, to be placed on the market. m 

Instead of making, like Bremer, a homogeneous carbon, one wit 
two zones was used, the inner being mineralised (up to 60 per cent.), 
whilst the outer zone was of pure carbon and served to prevent access 
of air round the interior core. This prevented formation of dust, 
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due' in the Bremer lamps to premature combustion of the carbon. 
But the covering should be made thin enough for а cone to be worn 
away all round the core so that the arc always forms on it. The 
covering also plays the important rôle of increasing the conductivity 
(that of the mineralised core being quite insufficient) and also re- 
duces the wear; examples of this are given in the original Paper. 
The great inconvenience of small-diameter carbons (like those re- 
quired in Bremer lamps) is thus avoided. To prevent the bursts 
of light caused by calcium fluoride, salts to regulate the vapourisa- 
tion were added. For this purpose substances such as the borates 
of the alkaline earths and of zinc, &c., which are more refractory 
than calcium fluoride, were chosen. These additions were only made 
in small quantities, so that they did not alter the general law of 
calcium fluoride ares. These laws are linear, like those observed by 
Mrs. Ayrton for ordinary arcs; comparative results for different 
kinds of carbons are given in Fig. 3. 
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Fie. 6.—DrsTRIBUTION CURVE FROM AN OPEN CanBo-MÓiNERAL Авс. 
(From experiments by Wedding on an Auer Lamp.) 


The cored carbons usually manufactured are of small diameter, 
&nd contain not more than 10 per cent. of the incorporated mineral 
substances. Alkaline earth salts, especially fluorides, are used and 
the substance chosen is mixed with from 10 to 15 per cent. of potas- 
sium silicate to form the agglomerate core. The operation of a 
cored carbon is quite different from the mixed carbon, for in the 
latter the base of the arc is only & small part of the mineralised sur- 
face, while in cored carbons the core is only а small part of the base 
of thearc. In order to ensure that the core is always being burnt, 
very small carbons worked at а very high density are employed, so 
that the whole point is highly incandescent, and the arc cannot 
leave it. If the arc should leave the core for the pure carbon the 
light is immediately reduced by 75 per cent. These thin carbons 


Fic, 7.—Curves or Two Canno-urNEBAL C. C. ARCS, OPEN AND ENCLOSED, 
IN Ораг, GLOBE. 


5 amp. lamp (right half) and 3 amp. lamp. (left half) both at 50 volts. M 
spherical с.р. A=420 (open), B= 288 (enclosed ‚ O= 786 (open), D= mi 
spherical с.р, А —790, B= 363, O= 1,650, Dach. e 


are, however, consumed very quickly, while they are easily broken 
and their resistance is high. Details of the carbons employed in 
these lamps are given in the original Paper. 

An important point is the determination of the maximum allow- 
able percentage of mineral salts which can be admitted in the car- 
bons. The amount of dust formed makes them useless in a vertical 
position if, according to Prof. Wedding, the anode contains more 
than 15 per cent. of calcium fluoride or the two electrodes together 
more than 7 per cent. All other authorities consider that the limit 
of 15 per cent, of the whole weight of the electrode should not be 
exceeded, for there is a risk of decreasing the incandescence of the 
electrodes, which give out 75 to 95 per cent. of the total light, 


although 10 per cent. of mineral is sufficient to produce the neces 
sary ionised vapour. The author has, however, found that it is 
advantageous to increase this percentage, for the incandescent 
vapour is more abundant than the ionised vapour; in fact, a per. 
centage of 50 in the core on which the arc plays is not too much. 
The brilliant positive crater is only about one-quarter the area of 
that in а carbon arc, and has nearly the same brilliancy. The 
totallight being five times greater than that from the carbon arc 
(for the same current), about 50 to 75 per cent. of the light produced 
must be attributed to the incandescent arc. The same advantages 
are obtained with alternating.current aros when the carbons are 
vertical. Experimental results are given showing that flame carbons 
are not as efficient as those of the two-zone type. 

The author then gives а short account of the reasons which led to 
the carbons in flame lamps being arranged in an inclined position, 
апа describes several of the best-known types of lamps of which 
mention has been made from time to time in T'he Electrician. The 
ordinary arrangements are preserved in the carbo-mineral arc, with 
the differences that. provision. must be made for longer lengths of 
arc, and the working parts must have а greater strength and rapidity 
of action than is usual. | 

Lamps with magnetite and titanium electrodes come under the 
category of open-flame lamps, but, while possessing the advantage 
of a longer life, the illumination is weak and the arc unstable. This 
may be reduced by the addition of titanium or other substances, 
but if carried to excess the combustion is decreased and an infusible 
carbide formed which prevents the working. These lamps cannot 
be used for alternating.current work. The disadvantages of the 
magnetite arc led to the introduction of & lamp in which metallic 
titanium is used in connection with metallic iron or copper. One 
highly conductive electrode is thus obtained, even with large quan- 


Fira. 9.—OCURvYE OF AN 
Enciosep А.С. CABBO- 
MINERAL ARC. 

Oarbons 12 mm. and 15 mm. 


Fic. 8.—Curves or Two Слвво- MINERAL 
Arcs ENcLo8ED IN OPAL GLOBES. 

A at 43 volte, B at 35 volta, C at 88 volts. Current 
in all cases Sumps. Oarbons 8mm. and 12 mm. 
Mean spherical c. p., A= 560, B=345, C=118. Hemi- 
spherical o. p., A= 800, В = 495, 0=174. 


tities of titanium. Further, the oxidation of these metals in the 
surrounding air increases the illumination, and adds to the effect 
produced by the current. The oandle- power obtained a 
with the amount of oxide produced in the arc; for example, electrodes 
composed half of magnetite and half of titanium oxide gave, with а 
current of 3:4 amperes at 110 volts, 700 с.р. before reduction, 
1,000 с.р. after а partial reduction, and 1,200 o.p. after total reduc- 
tion. The same disadvantage of the formation of an ааа: 
layer is obtained as with magnetite arcs. Calcium fluoride is по 
decomposed by the arc, but some of the other salts employed give 
rise to the formation of nitrous products, and especially of Do 
peroxide, whose action is extremely deleterious. The орегайоп k 
the electric arc is in this case assisted by the catalytic action of the 
ionised vapours. To get rid of these corrosive fumes several meth 
have been proposed. One is the use of ammoniacal gsm pen 
placed in the ash-pan of the lamp, while M. Dobkevitch employ 
volatile hydrocarbons, such as petrol or turpentine, which gent 
pose the oxide and produce water. Provision must be | 
for the escape of the gases and several more or less successful solu- 
tions have been proposed. = 

To decrease the resistance of the carbons several manufacture 
cover them with а copper sheath or supply them with metal сого 
The best method is, however, to connect the lower part of the Pu 
bons through brushes to the terminale, as shown 1n Fig. 4. Mes 
gives rise to no appreciable friction and renders the drop of voltag 
in the carbons quite negligible, thus tending to more pe 
regulation. 

ур РЕТ of great importance in the comparison of Dame ae 
is the quality of the light from the reading point of view, 60 


THE ELECTRICIAN, DECEMBER 20, 1907. 


fafignirig effect on the eye. g | e 
rays in iron or magnetite lamps, it 18 not wise to use them for 
j urposes or in drawing offices, On the contrary, calcium 
ares which have few ultra-violet, but are rich in red and yellow rays, 
аге satisfactory from the point of view of visual sharpness, and 
have no fatiguing effect, and the only inconvenience of flame arcs 
is a certain trembling in the light. 
The author summarises the various, working details of some of 
the principal European lamps, especially as regards the voltages 
and most favourable arrangement for each size of carbon. The 
mean photometric results obtained by continuous and alternating- 
current lamps of equal power are also compared. The carbo- 
mineral arc can be made for very small powers e g., 3 amperes at 
55 volts — but the light is both less steady and redder. An increase 
in power always gives & steadier and whiter light and the 250-300 
watt lamps for continuous current and the 850-400 watt for alter- 
nating current would seem the most suitable for public lighting. 
Tests made on public lamps by the Laboratoire Photométrique de 
Peine Electrique!Municipale des Halles show that a mean spherical 
eandle-power of 10,900 was obtained with the expenditure of 230 
watts. While on alternating current а mean spherical candle-power 
of 15,900 was obtained from 400 watts. It is shown that calcium 
flame lamps consume between 0'10 and 0:25 watt per hefner candle, 
or about a quarter to a fifth of the corresponding carbon arc and a 
half to a third of the Cooper-Hewitt mercury arcs. 
The curves reproduced show the differences which exist in the 
distribution from the flame arcs of various types and the ordinary 
ue. Whilst the ordinary arc behaves like an incandescent disc 
partially obscured by the negative, the flame arc between vertical 
electrodes —the positive being at the bottom —behaves like a luminous 
cylinder placed below & diffusing diso lighted by the flame and 
brilliant tip of the lower electrode. There are no dark spaces below 
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Fi, 10.--Совувв ғов OPEN Arcs with A Positive Titanium ELECTRODE. 


— B, 3˙52 amps., 47° 55 volts. TTTIZXIIJ 2.0, 3:5 amps., 554 volta. 
пеня Ordinary carbons, 3:19 amps., 4&1 volts. 


B, Ferro-titanium, C, Urtite-m i 
Н „O, -maguetite, The dotted curve refers to an ordinar 
enclosed are. Mean spherical c.p., B=510, C= 283, ordinary arc=84. ú 


a ea or any great reduction in light towards the horizontal, 
While the distribution is much more favourable for lighting large 
ун Lamps with inclined carbons are much less favourable for 
ii dini ie as the are is enclosed in а deep economiser, and they 
ed ure placed directly beneath them up to an angle of 45 deg. 
М ж vertical. The light from them is also unsymmetrically dis- 
Sub dor We arc being spread out between the points of the 
р iie аз its maximum emission in the perpendicular plane. 
amans globes round the arcs modifies the distribution and the 
the ency, as shown by the curves (Figs. 5-10). The globes increase 
the trate of light in the horizontal direction, and this is why 
М 9 RA from the carbo-mineral lamps is better for public 
bor ing n the ordinary arc, or even than the titanium lamp. This 
rity distribution is about the same for alternating and con- 

The Paper co lud 

: per concludes with a table giving the com arative costs of 
various kinds of lighting, for which Purpose the етте of gas is 


taken ine 0 : Рр 
доп дв ee 0:20 fr. per cubic metre and of electricity O 70 fr. per 


Table ТЕЕ. | 
E comparing the Cost of Gas with Various Kinds of Electric Lighting. 


Candle-power Hourly con- iHeat ex- Cost in 


| 
lays 
Price per 


Eyes | sumption, | pour pended, cent's, 

| Hori-! Mean kw.-hours | nti calories per 100 

zontal | sph'l. and litres. centimes. per hour. c. p. hrs. 

In З Ke aen: ——— — — LEN 
а gas 575 400 | 620 litres 12:401434. 5,200 | 31 
Oy С.С. ате ... | 1,200 | 600 kw. hr. 4 0414. 380 55 
rde Care“. ' “600 | 600 42 O4 d. 380 70 
Аб шоу 1,200 | 200 14:00134: 150 | 117 
me arc 1, 200 300 21:0 (2d.) 200 1:75 
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Owing to the presence of ultra-violet | THE RELUCTANCE OF THE AIR-GAP IN DYNAMO 


MACHINES.* 
BY T. F. WALL, M.SC., B ENG. 


Summary.—The author describes the results of some measurements, 
which were carried out this year in the Electrotechnical Institute, 


Carlsruhe, to ascertain the increase of the reluctance of the air-gap of 
a dynamo due to slotting the armature, and the distribution of the 


flux over the surface of the pole shoes and the armature teeth. A com- 
parison is then given of the values so found with those obtained by 
the methods generally used. 


The apparatus, which was specially designed and made for these 
experiments, is shown in Fig. 1. It was made in two parts, one 
part built up of iron laminations and containing the exciting coils, 
which will hereafter be referred to as tho pole-piece, the other part 


Exciting Coil 
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Fig. 1.— EXPERIMENTAL MODEL FOR THE DETERMINATION OF tHg FLUX 
DISTRIBUTION ON THE FLANKS AND SURFACES OF THE TEETH. 
Dimensions in centimetres. Width of apparatus perpendicular to plane of paper II cm. 


being simply a rectangular piece of laminated iron slotted on one 
side and smooth on the opposite side. This part will be referred to 
as the armature in what follows. All the slots were of the same 
dimensions, namely, 1:5 om., and the teeth were made so that two 
and 1:58 em. wide respectively, two 
1:95 em. and 1:96 сш. wide respectively, and one 8 om. wide. These 
parts were used together in the following way : When it was desired 
to measure the flux distribution on the pole-piece when used with 


the pole-piece was turned natu 
the smooth side opposite the large polar projections. 


could be varied as before. 
6 


Fic. 2.— CURVE SHOWING FLox Dis- 
TRIBUTION ON POLE Face AND FLANE. 


Length of pole perpendicular to plane of 
paper=11 cm. 


——— rds 
7 


„ушуй ТШ —— 4 
was mado of 2mm. width, and having two turns. The sides of this 
coil were laid in grooves in a strip of vulcanite, and flush with the 
surface. By this arrangement the coil could be placed on the 
surface of the pole-piece or the surface of the armature as desired, 
and by means of ballistic measurements the distribution of flux 
could be completely examined. The ballistic throw was measured 
when the circuit of the exciting coils was broken, this having been 
found to give the most satisfactory results. The galvanometer a 
a period of swing of about 35 seconds. It was found that, if the 
current in the exciting coils was large enough to cause по 
perature rise in the iron, the change in permeability thus po 85 
was sufficient to effect the throw, and the measurements to be 
taken in every case when the iron had assumed a steady temperature. 

Experiment on the Surface and Flanks of the Polar КҮНЕ 
This experiment was made to examine the flux distribution on he 
ks of the polar projections EF (Fig. 1), and also the 


e and flan 
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* Abstract of а Paper read before the Manc 
the Institution of Electrical Engineers. 
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Fic, 6.— Fl. ux DisTBInUTION CURVE on тне SMOOrH d 
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; | 
corresponding flux distribution on the emooth surface of the arma- | tained for various values of the air-gap, and also the complete flux 


ture. Although, in practice, pole tips would never be so sharp as in 
this case, yet these polar projections may be looked upon as large 
teeth, and the curves obtained will be similar to those for teeth of 
more normal dimensions, but having the same ratios of width of 
tooth to width of slot and width of tooth to length of gap. Length 
of the air-gap was 1 cm., width of polar projection 5:8 em., ratio of 
width of pole to length of air-gap 5:8. Fig. 2 shows the flux distribu- 
tion curve on the surface апа flank of one of the polar projections. 
The characteristic feature of this 
curve is the large peak at each 
pole tip. 


denser at the tips than at the 
middle of the pole surface. The 


the fact that the flux tends to 
spread out on the armature sur- 
face in order to take up the path 
of least reluctance, and thus con- 
centrates on the pole surface at 


sa «ар «Ер ФР чар — — р о 


the tips. The case is, in fact, 


Fic. 5.— Conve snow FLux Dis- similar to that of electrified 
TRIBUTION ON SuRFACE OF ARMATURE. metullic plates separated by an 
Alr-gep=1cm. Le ngth of armature рет. air-gap, the density of the elec- 
M Жы deatity under (he ole tric charge being greatest at the 
16,000 Himes per cm.? corners or edges. The peak on 
the tip adjacent to the exciting 
coilis somewhat different to the peak at the other tip, owing to the 
presence of this coil and the consequent unsymmetry of the 
arrangement. 
Fig. 8 shows the curve of flux distribution on the smooth surface 
of the armature. The point at which the flux density falls off rapidly 
appears to be at а distance, equal to the air-gap, from the point just 
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Fic. 4.— FX DISTRIBUTION CURVE ох THE 8моотн Fic. 


SURFACE OF Polk. PIECE, 


Air gap-23mm. Average flux density under a too’ li -5.000 
lines per cm.* 


under the polo tip. The average flux density at the surface of the 
pole was about 16,000 lines per om. 2, and the ratio of the maximum 
density at the pole tip to the density at the middle of the pole was 
found, by measuring the curve, to be 1:82. 

À second experiment with shorter air-gap showed much emaller 
peaks at the pole tips and that the maximum flux density on the 
pole face was about equal to the maximum flux density on the arma. 
ture surface; whereas in the former experiment the maximum flux 
density on the pole face was greater than on the armature surface. 

In Fig. 2 the part abcd gives the flux issuing from the polar 
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SURFACE OF THE POLF-PIECR. 
Air-gap=53mm. Average flux density at surface of a 
tooth 26,600 lines per em 


surface, the part abfg represents the flux issuin from the pol 
pole 

flank end the fghj shows the flux issuing from half of tho , 

root of the gap between the polar projections. Thus, the ordinates | 


of the curve bf give the flux density at th i i 
flank measured from XX as н нары е various points of the 


Experiments with the Slotted Sid 
Side of the Pole-picce.--In these expe m (oe and Smooth 
on the surface of the pole 


n these experimente the flux distribution | 
piece due to the armature teeth was ascer- | 


This indicates, of . 
course, that the flux is much 


explanation of the existence of | 
these tips may be looked for in 


' distribution over the surfaces and flanks of the teeth. The curve in 
| Fig. 4 shows the flox distribu'ion on the pole surface with an air- 
gap of 2:8 mm., and а ratio of slot to gap=6'5. It is seen that the 
‚ density varies very considerably at points under the teeth and under 
the slots. This really gives the ca:e of the flux distribution on the 
surface of the pole in а direct-current machine when the slot and 
gap relations are as shown. As the teeth pass across the surface of 
the pole shoe this wave moves with them and corresponding eddy 
currents are set up. It is noticeable that if the tooth is too narrow 
relatively to the air-gap the flux wave never becomes flat under the 
tooth. The points at which the curve of flux density on the pole. 
piece surface begins rapidly to diminish is approximately at distances 
from the tips of the teeth about equal to the width of the gap. The 
author has measured the curves, and the mean height and maximum 
and minimum heights are given in the Paper. 

In Fig. 5 the flux distribution on the surfaces and flanks of the 
several teeth has been plotted —the air-gap and flux density being 
the same as for the curves of Fig. 4. The characteristic feature of 
these curves is the high flux density at the tooth tips. Thus, in 
Curve I., Fig. 5, the density at the tooth tip is greater than the 
density at the middle of the tooth surface by about 10 per cent. 
Moreover, the flux density at a point at the middle of the tooth 
surface is greater than at the point just opposite on the pole-piece, 
and the same features can be observed for all the teeth. The curves 
also show to what extent the flux leaks out from the flanks of the 
teeth into the pole-piece. 

In Figs. 6 and 7 the flux distribution curves are given for an air- 
gap=5'3mm, and a ratio of slot to gap=2'83. It will be noticed 
from Fig. 6 that the flat tops of the curves have almost disappeared 
and the distribution takes a definite wave shape. Further, the 
fluctuations of the flux at any point on the pole-piece surface are 
much less than was the case with а smaller air-gap Details of mean 
maximum and minimum heights are given in the Paper for all the 
curves, 
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5. - FX DISTRIBUTION IN THE SURFACES AND FLANKS 


OF THE TEETH. 
Air - gap 2:3 min. 


The author then gives curves for an air-gap of 7:3 mm., in which 
the previous characteristics become much more marked. He also 
shows the effect of increasing the flux density, in the case of a 
5:8 mm. air-gap, up to 13,500 lines per cm.?, the effect of the in- 
creased flux density being to increase the relative magnitude of the 
flux peak at the tooth tips. 

A pplication of the Experimental Results. —The results of the foregoing 
experiments may be used to find the effect of slotting the armature 
on the reluctance of the air-gap. It is necessary to know this in 
order to calculate the ampere-turns, and there are two methods of 
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Fic. 7.— Flux DISTRIBUTION ON THE SURFACES AND FLANKS OF THR TEETH. 
Air-gap-53 mm. Average flux density at surface of a бссіћ 226,600 lines per em.: 


considering the matter. First, when the armature is slotted, the 
number of ampere-turns necessary to send the flux through the gap 
is determined by the maximum flux density under the teeth; the 
average flux density, however, is smaller than this maximum value, 
and theratioof the maximum density to the mean density is the ratio 


| of the number of ampere-turns necessary to send a given flux through 


theair-gap with a slotted armature, to the number ofampere-turns ne- 
севвагу to send the same flux through the same air-gap with a smoo 
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armature. This ratio is a factor which Arnold calls k, and is a kiad of 
contraction coefficient which enables the necessary ampere-turns to 
he at once calculated. Arnold * has given а curve showing how to 
and the value of this co-efficient for all practical values of slot, gap 
and tooth width. The factor xi is given as equal to t,/ (z, + Хб), where 
t is the slot-pitch ; х, is the tooth width at the circumference of the 
armature; X is a factor dependent on the ratio of slot to gap, and 
iis the length of the air-gap. Fig. 8 gives the values of X as 
determined. 

From the experimental results given in the first part of this Paper 
it is easy to deduce the values of X for different values of the ratio 
of slot to gap, for k, can be obtained from the figures already given. 
Thus k, =ratio of maximum to mean flux density in theair-gap. It 
must be remembered that the maximum flux density in the air-gap 
is to be taken as the mean of the flux density at the middle of the 
surface of a tooth, and the maximum flux density at the surface of 
the armature just opposite. All the factors, except X, in the above 
expression are thus known. 

А The author gives a table 
showing the values of the 
ratio of slot to gap and the 
values of К, obtained from 
the curves. 

Another method of taking 
account of the presence of 
slots in the armature and 


the constant density which would exist in the air-gap ifi both stator 
and rotor had smooth cores. This horizontal line touches the peaks 
of Curve I. Curve III. only holds for the relative position of stator 
and rotor teeth shown, and the curve will vary in shape as the rotor 
surface moves through a distance equal to the pitch of the stator 
teeth. The corresponding curve for the flux distribution over the 
periphery of the rotor may be found in а similar way. It has been 
assumed in the above that the magnetic force is constant at all 
points of the air-gap. 

In order to find the reluctance of the air-gap in induction motors, 
we may say that if the reluctance is unity when the rotor and stator 
surfaces are smooth, suppose k, is the coefficient when the rotor 
alone has slots, $.e., the reluctance of the gap with slotted rotor and 
emooth stator is k,. Suppose further the gap coefficient to be k, 
when the stator is slotted and the rotor has a smooth surface. Then 
the reluctance of the gap when the stator and rotor are both slotted 
will be given without any great error by the product kk, Now k, 
and k, can be found by the method previously described, from the 
dimensions of the teeth, slots, and air-gap, and therefore the reluc- 
tance of the gap can be at onze determined. z 


DISCUSSION. 

Dr. E. W. Marcuant stated that he did not think the Paper lent 
itself very well to discussion. There were, however, several matters 
of great interest and importance to which he would like to refer. Mr. 
Wall stated that the measurements were made by breaking the circuit 
their effect on the reluctance only in his field coil. This method seemed open to objection, because 
of the air-gap is as follows: the actual change in flux which was measured when the circuit was 
The total flux issuing from а broken did not represent the total flux which was passin through the 
tooth being known, the effec- search coil. [t represented the flux passing through tho search coil 
tive width of the tooth is less the permanent flux which passed when the exciting current was 
Mee taken as that width which switched off. He (Dr. Marchant) thought that this explained one of 


Fig. 8 would give the same flux if the effects observed by Mr. Wall, who stated Mes gen he ши 
The full li : : & measurement at one pole tip, and went to another pole tip, ап 
tained experimentally. shows the values ob- ihe density were constant | came back to the first, he got a different result in the second to what 


Tue dotted line curve shows the values as and equal to the maximum 
лаи density actually existent 
. under a tooth, and the width 
of the polo is taken as equal to the number of teeth under the pole 
mutiplied by the effective width of a tooth as given above. 
Application to Induction Motors.—W hen both the stator and rotor 
are slotted, as in an induction motor, the flux distribution curve for 
the air. gap becomes very complex, and, moreover, changes its shape 
as we proceed from the stator surface across the gap to the rotor 
йы Farther, the curve of flux distribution on the stator peri- 
du has в period of pulsation corresponding to the movement of 
ri rotor over a distance equal to the pitch of the rotor teeth, апа 
в curve of flux distribution on the rotor periphery has а period of 
pulsation corresponding to the movement of the rotor over а distance 
iom to the pitch of the stator teeth. 
à uppose it is desired to find the flux distribution over the peri- 
р ery of the stator. First imagine that the stator has a smooth sur- 
ace ; we can then draw the flux distribution curve on the surface due 


he got in the first case. He (Dr. Marchant) thought this was 
due to the change in tho residual magnetisation of the iron, which 
would tend to increase with time. It seemed unlikely that the 
change in permeability due to the small temperature variations ob- 
tained in the experiments would account for what Mr. Wall found. 
With reference to the statement that the point at which the flux 
density falls off rapidly appears to be at а distance equal to the air-gap 
from the point just under the pcle tip," was there a simple expression 
for the distance from the edge of the pole at which the flux became 
uniform, in terms of the air-gap? He (Dr. Marchant) must confess that 
he had much difficulty in following Mr. Wall where he stated that the 
ratio between the magnetomotive foree and the ampere-turns г uired 
to send the flux across the air-gap when the armature was smooth and 
when it was slotted was in the ratio of the main flux density to the 
maximum flux density under the teeth. He thought this point might 
be made a little clearer. In speaking of the maximum flux through an 
air-gap, one generally spoke of the maximum flux in the direction of the 
length of the air-gap ; in the case in question ono was dent the 
variations from side to side in theair-gap, and not Mong ii e would 
like to know how the values of Ё given compared with those in the 
Paper by Hay, Hele-Shaw and Powell. { . 

r. W. HoULT said that the Paper must have entailed a considerable 
amount of research, but he thought the real value of it, as far as the 
meeting was concerned, had been utterly destroyed, owin to the fact 
that advance copies of the Paper had been unavailable. A Paper of this 
description needed careful reading. | | . 

Mr. С. Е. SurrH also remarked on the difficulty of discussing a Paper 
of this description when no advance roofs were obtainable. He co 
sidered the curves showing the flux distribution at the pole-face to. 
remarkable on account of the high peaks, indicating great flux density 
at the pole tips. Looking at the curves casually, it did not appear P 
if the change of density at these tips, in passing from the face to е е 
flank of the pole, could agree with the usual distri ution assumed when 
drawing in lines crossing the air- gap by the method of trial and ae 
adopted by Dr. Arnold in order to calculate the gap reluctance. i 
this were actually the case, апа the flux did not follow usual stream- ш 
distribution, the difference between the experimental curve and Prof. 
Arnold’s curve, shown in Fig. 8, would be accounted for. 

The CHAIRMAN (Mr. Miles Walker) wished to protest against the 
treatment of the Section in the matter of advance copies of the Paper 
to be read. He attributed the small attendance to the lack of ша 
copies, as it was impossible to discuss a Paper of this . б 
having previously studied it carefully. He referred brietly to Шок 

{ graphical solutions in such cases as those demonstrated In the 
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(Curve I., Fig. 9). Next suppose that tbe rotor 


В smooth surface and j value o ; indebted to such men as 
flux distri e and the stator is slotted ; we can then draw the | paper, and thought that designers were much indebted to su 
Шой, ов the surface of the stator teeth from the re- Mi Wall who nindlertook the detailed investigation of such an important 
Fig. ments previously described. This curve is shown in | subject. 2 | 

18. 9as Curve II. Now take the oiua case in which both the stator MT Tnos. F. Warns, in reply, said that with reference to Dr. 


; flux distribution, 
hant’s remarks as to the shape of the curves of | 
he did not think any general rule could be given as to Е ien 
from the tooth at which the flux e ырс hs : н 
surface began to rapidly fall off, for this wou aot n ch With 
tions of the slot ana gap, and үз also on the ence eed 
h ults obtained by the stream line me ; se ag 
well with the auge given by Arnol, H 18 wae e pud 
ipli : i- | fact that by the use of а curve, such as ig. 8, тле 
— Carve Т multiplied by the ratio of the corresponding ordi- | ne found very easily; all that was necessary was to find the rati 


rve IT. to the height of the horizontal line, which gives | slot to air gap and to read off from the. curve the corresponding value 


CE cerns : i i > formula for £i. 
* Die Gleichstrommaachine, Vol. 1., p. 271. of X, and then to substitute In the formul: 


an 
tator огге lie, then the actual curve of flux distribution on the 
in Fig. 9 the ordi be found from acombination of thetwo curves. Thus 
© corres ndi inates of Curve I. are to be reduced in the ratio of 
would bara if ing ordinate of Curve II. to the value the flux density 
the resultant C th stator and rotor were smooth. In this manner 
i.e, the ordinates of III. has been deduced from Curves I. and II, 
hates of es of Curve III. are equal to the corresponding ordi- 
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THE ILLUMINATING ENGINEER. 

There is probably no subject whose principles are equally 
well understood and so frequently violated as the subject of 
This is due partly, no doubt, to ignorance, 
for there is no great difficulty an 


illumination. 
and often to carelessness ; 
understanding the principles themselves, although elabora- 
tion has been introduced from time to time in the units and 
phraseology that are used, There is often a tendency to 
mystery in simple subjects, and illumination has not escaped 
the attention of those who would convert the subject into 
mathematical problems. In practice, however, there 18 
little need to trouble about units and mathematics, and 


even the consideration of 47 may he omitted. In fact, 
illumimmtion is much more a question of common sense 
than of anything else. Unfortunately, however, common 
sense principles are frequently forgotten, and the result is 
that we have the illumination of shop windows, public halls 
! and factories carried out apparently in total forgetfulness 
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of the principles involved, and of the bad physiological 
eflects that may be produced. 

In order to remedy this state of things it has been sug- 
gested that a special type of engineer—namely, the illumi- 
nating engineer—should be evolved. The processof evolution 
has, indeed, started with vigour in America, and now it has 
extended to this country, largely due to the efforts of Mr. 
Leos GasTER, who last week read a Paper on the subject 
before the Association of Enyineers-in-Charge. This was 
reported in abstract in our last issue. Briefly, the idea is that 
the illuminating engineer should make himself acquainted 
with all sorts and conditions of illumination, with the proper 
use of different illuminants and their relative merits, and 
that, ав a result, we should have our buildings very much 
better illuminated than they are at present.. It appears to 
us, however, that existing engineers— the consulting engineer, 
the station engineer, or whoever is concerned with such 
matters as part of his usual work—should take the trouble 
to inform themselves on these questions without producing a 
new class of engineer. The architect will certainly not wel- 
come anew expert. Even as it is he is by no means anxious 
to have the assistance of the electrical engineer if he can 
possibly avoid it—often very much to the detriment of the 
work in hand. Vet he knows more about illumination than 
about electrical wiring, and, therefore, we may rest assured 
that he will decline the advice of the illuminating engineer 
unless it is thrust upon him. But there is a greater difti- 
culty, Most lighting installations are carried out entirely 
without the assistance of an architect or consulting engineer. 
The householder deals direct with the contractor ; not only 
so, but the average householder has very distinct views of 
his own on the subject of illumination, and if the contractor 
were lo suggest calling in an illuminating engineer (which 
he certainly would not) the householder would probably 
Suggest that another contractor had better carry out the 
Work, | The result is that there is not much work for such 
| ш, branch of the profession to carry out, and, 
d ore, it behoves the engineer in general to make him- 

, acquainted with illuminating engineering without dis- 
busing himself under another name. It would, of course, 
155 пр thing to have an expert illuminating engineer 
Nod las, 5 Mr. GASTER suggests he would be—an 
i dee e of advising equally upon the merits of 
1 < y, acetylene, oil and other illuminants with- 
iia E as whatever. | Аз а matter of fact, however, no 
ни oy receive his training in several branches of 
im | 15 The chance is that lie will be trained either 
9 m engineer or as a gas eugineer, and he will 
ШЫ. е biased along the lines on which he has been 


кы m: there is room for a good deal of useful 
В онака А | е collected, and partly on that account it 
of all kinds x a new society, to consist of engineers 
doubtedly societi о are interested in illumination. Un- 
lines often do К p composed of men working along special 
agree that then seful work, but most people will, we think, 
is Wanting » € are too many such societies already. Time 
and the Шш: an indefinite number of meetings, 
expenditure 15 cation of societies is apt to lead to the 
Tate work ue energy in the production of second- 
Would be ee if the efforts were combined the results 

, though. less numerous, At the present 


— 


time, however, the results are so numerous that it is im- 
possible for most people to follow them. We suggest, 
therefore, that 16 would be much better for existing istitu- 
tions to take up such a matter as illuminating engineering 
rather than that a new society should be formed; for ex- 
ample, the Institution of Electrical Engineers might very 
well take up the question. As the subject is, perhaps, of 
more limited interest (though we are inclined to doubt it) 
than such a subject as dynamo design, it might be handled 
most effectively by forming an illuminating engineering 
section of the Institution, which would meet from time to 
time to discuss various aspects of the subject. Much use- 
ful work might be done by a committee in collecting data. 
There is no reason why there should not be a certain amount 
of combination with, say, the Institution of Gas Engineers, 
so that the data collected would not merely refer to elec- 
tric lighting, but also to lighting hy means of other illu- 
minants. Even if members of the Institution are not 
directly concerned with the installation of illuminants 
other than electric light, data referring to other illumi- 
nants would be very useful, if only to show members how 
electric light stands in regard to its competitors. 
Similarly, we think that useful Papers on the subject of 
illumination might very well be received by the “Journals” 
of the Institution of Electrical Engineers and other insti- 
tutions, instead of launching a new publication to deal 
with the subject exclusively. Technical literature is so ex- 
tremely extensive in these days that it becomes very diffi- 
cult for engineers to read what is of use to them, and the 
multiplication of journals only serves to make matters much 
worse in this respect. The subject of illuminating engi- 
neering is necessarily small. All of value that ean be said 
upon it will be said rapidly, and the creation of a technical 
journal devoted to the subject will only result in the arti- 
ficial production of literature of a low standard, and will 
make demands for its support upon an industry which is 
already depressed by severe competition and other causes. 


— — 


OBITUARY. 


— — 


LORD KELVIN. 


It is with deep regret that we record the death of Lord 
Kelvin on Tuesday last at Largs. The world of science 18 
thus deprived of one who undoubtedly has been its central 
figure for very many years past, and who, curiously enough, 
at the time of his death was also occupying for the third time, 
as President of the Institution of Electrical Engineers, the posi- 
ion of head of the electrical profession. | 
' To the most casual л there is one feature which stands 
pre-eminentin the life of Lord Kelvin—namel y, the extraordinary 
many-sidedness of his genius, Genius, indeed, is scarcely a met 
able word in this connection, for it is 80 frequently appo 
to minds which produce results in a haphazard intuitive о 
whereas the work of Lord Kelvin was characterised by | ori- 
ous application and by untiring perseverance. Most peop e are 
satisfied if they can deal merely with one branch o Ren 
with a single branch of engineering, or with certain па 
developments, but Lord Kelvin was not content to ut e 
working of his mind to narrow channels. In physica A 
he was absolutely at home in the most abstruse mathema з 
investigations ; yet unlike so many purely scientific me cy 
he had no disregard for commercial applications. On yo : 
trary, they appealed to him strongly ; not only so, 2 K 
appears to have had great commercial ability, so tha 
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is not unlikely that, had he so chosen, he could have become 
a central figure in the commercial world instead of occupy- 
ing the place he did in the world of science. 

We cannot do more than touch very briefly upon Kelvin's 
work in pure science. The atomic theory of the constitu- 
tion of matter afforded congenial problems to him, and his 
name is equally connected with the speculative subject of the 
age of the world. Of greater practical interest are his contri- 
butions to electrostatics and magnetism, which are very 
numerous, and his important contribution to thermodynamics. 
The latter subject he took up when the work of Carnot was 
barely recognised, and his papers on the subject must be con- 
sidered as epoch-making. The absolute scale of temperature, 
depending merely upon thermodynamic considerations, was the 
result of his work in 1848. To the electrician, Kelvin’s equa- 
tion, given in 1851, connecting E.M.F. with the heat due to 
chemical reaction, will appeal more strongly ; though it was 
found necessary by Helmholtz to introduce a modification later 
on, this equation introduced a fresh field of thought. Passing 
from the realm of pure science to that of its applications 
we come to the remarkable part played by Kelvin in the 
early days, and what may be described as the dark days, 
of ocean telegraphy. It was pioneering work of the highest 
order, and if the genius of Kelvin had not grasped the essen- 
tial features of the problem, for which he had been fitted by his 
previous scientific work of the most abstruse kind, succeseful 
submarine telegraphy might have been long delayed. We need 
only call to mind the marine galvanometer and the syphon re- 
corder, which have been such important adjuncts to the sub- 
marine cable. Another subject in which he did most important 
work was that of exact measurement, at a time when exact 
measurement, as we know it to-day, was practically non-exis- 
tent. The Kelvin galvanometer, electrometers and balance 
are scientific household words." In an entirely different line 
Kelvin's improvements in the mariner's compass and apparatus 
for sounding are equally important. | 

That a man, who accomplished so much, should utter the 
following words at the time of his jubilee at Glasgow is a 
tribute to his greatness :— 

One word characterises the most strenuous of the efforts for the ad- 
vancement of science that I have made perseveringly for 55 years; 
that word is' failure.“ I know no more of electric and magnetic force, 
or of the relation between ether, ү and ponderable matter, or 


of chemical affinity, than I knew and tried to teach my class students 
in my firat session ав professor. : 


But such words, to those who cannot hope to do a hundredth 
part of what Kelvin accomplished, must come as a discourage- 
ment, or at least as а lesson in humility. 


In what follows we give a brief detailed account of the life 
and work of Lord KELVIN, more particularly in reference to 
his electrical work, for we cannot do more than deal with 
this phase of his life in the space at our disposal. 


William Thomson, Baron Kelvin of Largs, was born on June 24, 1824, 
at Belfast. Though Irish by birth, his family is of Scotch extraction, belong- 
ing to that industrious race of Scotch-Irish farmers who live}in peace 
and try to make the most of their holdings. In 1832 his father, Prof. 
James Thomson, was appointed to the Mathematical Chair of Glasgow 
University, and earned a wide reputation both as a teacher and as 
an author of text-books on mathematics and arithmetic. His son 
William entered his class at Glasgow when he was eleven years of age, and 
was а great favourite with the students.on account of his extraordinary 
quickness in solving the roblems asked inthe class. Не was sent by his 
jather to St. Peter's College, Cambridge, where he graduated as second 
wrangler and first Smith's prizeman in 1845, While at ambridge Thomson 
was no mere bookworm, but took an active part in field sports and athletics; 
he was a skilled oarsman, and won the Colquhoun silver sculls. He took 
an interest at that time in classics, general literature and music, mainly 
through the influence and example of his father, who was a most cultured 
and well-informed man, and from whom he received most, if not all, 
of his carhest instruction. But electricity and mathematical physics laid 
their hold and m upon him, and soon absorbed all the teeming energies 
of his brain. Не began to publish original investigations in mathematics 
at the age of seventeen, an age when most boys only thirst to learn, and 
do not dream of giving forth new truths. Attwenty-two he was appointed 
Professor of Natural Philosophy in GlasgowUniversity, an act which showed 
the confidence in his future which he had already inspired. One of the 
Tutors of St. Peter's College wrote at this time: He is regarded here 
by the most competent judges as the first man of science of the rising 
generation, in this country. Lord Kelvin repaid this confidence by con- 
tinuing to associate himself with Glasgow in spite of many temptations to 
remove to Cambridge and elsewhere. In Glasgow he was a great figure, 


and its citizens were justly proud of him. We cannot here narrate all 
the incidents of his career, nor givethe titles of all his important Papers 
on science, It must be remembered that his mind was extraordinarily 
prolific of investigations in all branches of physics, but especially in 
the domains of heat, electricity and dynamics. His great work on 
Natural Philosophy—undertaken with Prof. Tait—is an unfinished 
monument to his mathematical ability. His researches on heat have 
ranked him above Joule and Clausius. It is, however, with his electrical 
work that we have chiefly to do; and with the practical part of that. To 
most people his elaborate mathematical investigations into the nature 
and laws of electricity aro a sealed book; but when they yield some 
formula which is of great practical utility they come within the scope of 
general interest. Such is his law of the velocity of electric signals 


ingenious and beautiful instrument ты the electrical signals through 
ble. 


He obtained the honour of knighthood from Her Majesty, in 1866, along 
with Sir James Anderson and Sir Charles Bright, his colleagues on the first 


wholly successful Atlantic cable expedition. He was raised to the peerage 
in January, 1892, taking the title of Baron Kelvin, and a suitable honour 


was thus conferred upon one to whom electrical and engineering science 


is so deeply indebted. The connection of Lord Kelvin with the early 


Atlantic cables determined his genius in а new direction. Henceforth, he 


gave much: of his time to invention ; and, after all, the best value of 
science lies in its application to the betterin of human life. If Lord Kelvin 
found out fewer general laws than he might have done, ho has given us 


a number of very useful instruments which enable us to telegraph from 


continent to continent. His siphon recorder improved upon his mirror 
galvanometer by writing down the message through long cables instead of 
flashing it to the eye; his tidal harmonic analyser and tide predictor 


calculate the height of future tides at any place ; his electrometers have 


greatly assisted 6 ectrical measurements ; and his new compass has proved 
' to be of the very highest importance in practical navigation. His intro- 


duction of pianoforte wire for deep-sea sounding gave valuable aid to 
submarine cable laying ; and his navigational sounding machine is largely 
used in the Naval and Mercantile Marine. . 

During the last ten years Lord Kelvin devoted much time and atten- 
tion to the production of measuring instruments for electric light purposes. 
His standard balances are well-known and appreciated ; and his newer elec- 
trostatic potential instruments and electromagnetic voltmeter and am- 
meter are to be found in many electric light installations. His researches 
in electrostatics and magnetism were collected and published in one 
volume in 1872; while his collected mathematical and physical Papers 
have reached the third volume. Three volumes containing his collected 
“Popular Lectures and Addresses " were recently given to the public. 
The Jubilee prize of £100, given by Dr. Gunning, of the Royal Society 
of Edinburgh was awarded to him fora ''valuable series of Papers on 
hydro-dynamies, " ublished early in 1887, and a continuation ot these 
researches appeared in the Philosophical. Magazine and the Transaction: 
and, Proceedings of the Royal Society of Edinburgh. In Noveinber, 1890, 
Lord Kelvin was elected President of the Royal Society, and iu November, 
1895, he was elected for the third time to be President of the Royal Society 
of Edinburgh. It is unnecessary here to specify the numerous honouts 
that were bestowed upon Lord Kelvin, as the scientific associations and 
universities at home and abroad vied in claiming him as an associate, 
but we may mention that he was & Privy Councillor and one of the 
recipients of the new Order of Merit, a Deputy-Lieutenant of the County 
of Glasgow, a Knight Grand Cross of the Roya! Victorian Order, a Knight 
of the Order pour le Mérite of Germany, & Grand Officer of the Legion of 
Honour of France, a Commander of the Order of Leopold of Belgium, 
and a Foreign Associate of the French Academy. . 

To signalise the fiftieth year of Lord Kelvin's tenure of the Chair of 
Natural Philosophy in the University of Glasgow, celebrations, organis 
by the University and the City of Glasgow, were held in the month ot June, 
1896. On the evening of Monday, June 15th, а conversazione was held in 
the Bute Hall, the Museum, and the Library of the University, which 
was lit by electric light for the occasion. In the library there was ап 
exhibition of mechanical, electrical and scientific apparatus and nd" 
vances, designed by Lord Kelvin ; and of the diplomas and certificates 0 
membership, as well as medals, presented to him by universities, colleges 
and institutions, In theupper hall of the library the Eastern, the Anglo- 
American, and the Commercial Cable Companies had fitted up siphon 
recorders in connection with their cables, and a large number of congratu- 


and 51 societies, institutions, &c. At the banquet, which сок place that 
evening, the Lord Provost, who presided, received and read to the с 
company a message of congratu ation to Lord Kelvin sent by command 0 f 
Her late Majesty. In 1898 Lord Kelvin joined the board of Directors 9 
Kodak, Limited, and of the Linotype Company, Limited (the latter he 
succession to Dr. John Hopkinson), and in 1899 he joined the board of the 
British Aluminium Co., Limited. In July, 1899, he resigned his Chair 10 
Glasgow University, after a tenure of 53 years, and in 1904 he became 
Chancellor of the University of Glasgow. In the present year, he was 
President of the Institution of Electrical Engineers for the third PET 
but ill-health prevented him from attending any of the meetings Пё 
during the present session to deliver his presidential address. 

Lord Kelvin was twice married, but leaves по issue: 


\\ 
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AS OUR GAS FRIENDS ВЕЕ US. 


It is generally well to see ourselves as others see us, more 
particularly if others see us in the true Jight. At the present 
time our gas friends are very anxious that we should see our- 
selves in what they consider the true light, but there is a strong 
inelination on the part of electrical engineers to consider that 
this supposed true light is in reality very faulty. As a matter 
of fact, statements which have recently appeared in the tech- 
nical press identified with the gas industry are so very far from 
being correct that we think it is well to call attention to some 
of them, otherwise the public may think electrical engineers 
have nothing to say in reply, and may come to believe that the 
views expressed by our gas friends are indeed made in the true 
light of facts. 

Much is often made of the advantage to be gained by the sub- 
division of light into small units for the purpose of general 
lighting. There is, of course, a certain advantage in doing so 
which is obvious to most people, the advantage being that the 
illumination produced is more even. There is, however, the 
physiological effect, which is often forgotten. For example, it 
в not uncommon to find a public hall illuminated by incandes- 
cent lamps (we do not necessarily refer to gas lamps) not far 
removed from the floor level. The lamps are of comparatively 


small candle-power, they are not spaced far apart, and the illu- 


mination is very uniform. Nevertheless, the result from the 


illuminating point, of view may be very bad, because it is im- 


possible to look any where in such a hall without having several 
sources of light in the field of view. 


These conditions apply more or less to strect lighting as well 
% to interior lighting. Streets are often illuminated by means 
of incandescent. gas lamps spaced at comparatively short in- 


tervals. The illumination produced is fairly uniform, but the 
lamps are not far removed from the street level, and conse- 
quently pedestrians have them constantly in the field of view. 
The effect on the eye, therefore (which effect, when all is said 
and done, is the one that must be considered), is apt to be bad. 
On the other hand, if the gas lamps are replaced by flame arc 
hart аб a considerable height above the street, it is possible 
^s the illumination may not be so even, but the physiological 
erect is apt to be better, because the nearest arc lamps are 


likely to be outof the field of vision. Moreover, the intrinsic bril- 


laney of the flame arc lamp is low i i i 
p is low in comparison with many gas 
рта used in street lighting, the result being that the aye 
ay be directed to a flame arc lamp with less fatigue than toa 
= mantle at the same distance, and, further, the effect on the 
78 is probably the less fatiguing as the luminous area increases. 
the 58 have been many criticisms made by our gas friends on 
Du qu lighting in the City of London. Generally 
"uh these criticisms are so trivial that they are scarcely 
5 сор, One of the chief complaints seems to be that 
and that 5 55 are produced occasionally as traffic passes а lamp, 
required, Wars are placed high up where the light is not 
streets which е fear that shadows will always be produced in 
they can E artificially lighted, but we do not think that 
with rega d escribod in апу sense as a serious objection; and 
nised that ^ 9 the lamps being high up, it is generally recog- 
result must be x pd the lamps can be placed the better the 
Deerin le f only the question of cost and other engi- 
obtained b ations did not prevent it, better results would be 
igher in d putting very much more powerful lamps very much 
ER on of the sun itself. We have never known 
illuminati 9mp'ain that the sun was situated too high up for 
satisfactor & purposes, thongh the sun is liable to produce un- 
gotten the, pos when it is low down. It is sometimes for- 
illumination у placing lamps high up we are able to produce 
amps fixed any even in character as with lower-powered 
sure gas is brilli lower level and nearer together. High pres- 
ing bec, lant, but it is often an eyesore, physiologically 
above th inr the mantles are not placed sufficiently high 
8 of sus e 9 In many ways centre street lighting by 
general lightin, nded lamps is an ideal method, as it gives good 
any height ig 5 and permits the lamps to be fixed cheaply at 
ade by t SM be found advantageous. The criticism 
obstructs { ° "ournal of Gas Lighting that the trimming 


he i : b 
traffic is not a serious one, because trimming can 


be arranged to be carried out at the roadside if desired. The 
present arrangements are merely experimental. 

Of course, the final criterion must always be that of cost, 
assuming that the illumination by two different illuminants is 
equally good. As far as the cost per candle-power-hour goes 
the flame arc lamp is easily ahead of itsrival. Thus, tests of the 
Crompton-Blondel flame arc lamp, at the Devonport Dockyard, 
show that а mean hemispherical candle-power of 2,200 was ob- 
tained for a consumption of 400 watts. If the price per unit 
is taken at 2d., which is a fair price for outdoor lighting, this is 
equivalent to 0-00036d. per candle-power-hour. The figure often 
given for gas mantles is 20 c.p. fora consumption of 1 cubic ft. 
of gas per hour. If mean 9 candle-power were taken 
the figure for candle- power for the gas mantle would presumably 
be diminished, but even if 20 c.p. be taken and gas at 28. 6d. 
per 1,000 cubic ft., the cost per candle-power-hour works out 
at 0-0015d., or about 4 times that of electricity. 

In one case the cost must be increased by that of the carbons 
and trimming, and in the other by the cost of mantles and 
attendance, but even so the cost per candle-power-hour for the 
flame arc lamp is decidedly legs than that for incandescent gas. 
These figures may be useful as far as they go, but in actual 
street lighting we must, of course, take the total annual cost 
of the two systems, and here there is always the difficulty of 
deciding just where one system is equal from the illuminating 

oint of view to the other before the cost is determined. We 

ope to give some figures as regards this point shortly. 
Probably one of the most curious claims put forward in 
favour of gas lighting is one attributed to Prof. Vivian Lewes, 
although we can scarcely believe that he originated it— 
namely, that the products of combustion of gas burners in a 
room are carried upwards by the heated air and are diffused 
through the plaster ceiling above, with the result that the at- 
mosphere of the room is much more healthy than it would be 
if no gas were used. We do not know what happens to the 
occupants of the floor above, or whether the diffusion takes 
place equally when the ceiling is papered, as is often the case; 
but wethink that common sense and common experience prove 
that the atmosphere of a room is not rendered more health y 
by the burning of gas therein. We have never heard of gas 
being burned in daylight with this object in view. 


THE ELECTRIC ARC BETWEEN METALLIC 
ELECTRODES.* 


BY W. G. CADY AND Н. D. ARNOLD. 
(Continued from page 298.) 


Summary.—In the first part of this Paper the authors deal with the 
arc between iron electrodes. They then deal with the arc between other 
metals, and give a theory to account for the change in voltage at the 
critical point. The linear form of equation for an arc between iron 
electrodes is considered inaccurate, and a modified equation suggested. 
Finally, the authors describe experiments showing the electrical oscil- 
lations existing in metallic arcs. In the case of silver, the neighbour- 
hood of the critical point is thought to be very suitable for the produc- 
tion of high-frequency oscillations. 


OBSERVATIONS WITH Various METALS. 


Change from Glow to Arc with Iron and Platinum Terminals.— 
Mention is made in the Paper of the glow discharge in nitrogen 
between iron terminals with а supply E.M.F. of 475 volts. "This 
has been observed in free air with terminals of iron, copper and 
platinum, but only when the electrodes were nearly free from oxida- 
tion. In each ease almost the whole supply E.M.F. was used up 
in the are. The effect could only be obtained with an arc less than 
1:5 mm. long. The space between the electrodes looked entirely 
dark, but the discharge remained in this state only a few seconds, 
for the cathode rapidly became incandescent, causing the glow о 
change to ап arc, with the accompanying drop in voltage an 
increase in current. Fig. 2 shows the limiting values of жерын 
and voltage for the change from glow to arc, with platinum > is 
electrodes. The length of arc is about 1 mm. In the case of plati- 
num, AB is the line along which the change takes place He going 
from glow to arc. The are current can then be decreased so tha 
the change back to glow is along CD. The p'atinum arc y yay 
irregular, but as nearly as can be judged it is on the second в age. 


» Abstracted from the American Journal of Science. 
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Points based on observations made during this experiment are re- 
presented by circles. The lines representing the first and second 
stages of the iron ато in air are based on other data. The close 
agreement of the curve for the platinum arc with the second stage 
of the iron arc is noticeable. It looks as if the higher boiling point 
of platinum allowed the glow to persist until the current was greater 
than is possible with iron electrodes, 80 that when the change to arc 
occurred the initial aro current, as determined by the slope of the 
line AB, was too great for the first stage to exist. In other words, 
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Fic. 1.—CHARACTERISTIC CURVES. Iron ARC. 


cathode and anode begin to volatilise at the same instant. Ifa 
higher supply E.M.F. had been available, it is quite probable that 
the first stage could have been maintained with the platinum arc. 
With the arc between platinum terminals in nitrogen, по: better 
success in reaching the first stage was obtained, even at reduced 
gas pressures. 

After the platinum electrodes had cooled, an examination under 
the microscope revealed a system of grooves or striae on their sur- 
faces. A similar structure, apparently crystalline in nature, can be 
seen soinetimes on the surfaces of the iron globules. After cooling, 
the platinum rod which had served as cathode looked perfectly 
bright at the tip, but the platinum anode showed a discolouration, 
apo the same as that which De la Rive took for a sign of 
oxidation. 


Volts. 


@ Amperes, 
Fie, 2.— CHANGE FROM Grow To ARC IN FREE AIR. 
Heavy lines, iron. Light lic es, plath. um. 


Magnelite-Copper.—The two electrodes belonging to a magnetite 
arc larap were used. W hen the magnetite was positive the critical 
point was observed just as with the iron arc. The large size of the 
electrodes made observations at small currents very irregular. 


Copper.— After some difficulty the critical point in free air was 
found. For comparison with iron the observations have been plotted 
in Fig. 1. They were obtained with a 475 volt supply, length of 
arc 4 mm., diameter of electrodes 6 mm. In Fig. 1 only the “ paral- 
lelogram ” mnop corresponding to ABCD for iron is shown, 80 that 
pm is a part of the characteristic curve on the first, no on the second 
stage. The change in appearance of the copper arc between the 
first and the second stage in air is, in a general way, similar to that for 
iron, though less pronounced. The arc takes place between molten 
globules of copper oxide, which shrink considerably on cooling. Air 
cavities are sometimes found inside these globules, probably of the 
same nature as those in the case of iron. 


Aluminium and Zinc.—The only obs i і i 
| : Zinc. y observations were in free air. 
The formation of oxides made the arcs во unsteady that no accurate 


observations could be made. 
dence of anything other than the second stage could be found. 


these metals as anodes and carbon as cathode. 
very unsteady, and no certain indication of the first stage war found. 
This is not surprising, owing to the low boiling points of the metals. 


ceptacle with a carbon cathode. 
reduced in the neighbourhood of the arc. The arc burned normally 
on the second stage, but as the current was decreased the bright spot 
on the anode disappeared and the first stage seemed to have set in. 
Unfortunately, the arc could not be kept burning steadily on this 
stage, and no readings could be taken owing to the irregularity of 
the discharge. | 
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Over а wide range of current no evi- 


Mercury, Cadmium and Tin.—Ares were formed in air between 
The discharge was 


Bismuth.—A piece of bismuth was placed as anode in a brass re- 
Much oxide formed, but it became 


Lead.—In free air about as much evidence of the first stage could 


be found as with bismuth. It was thought that at low pressure in 
nitrogen the critical point might be observed more readily than in 


free air. 


This we found to be the case. 


2 Amperes. 


Fic. 3.—Points A то F, GLOW AND Акс WITH SILVER ANODE. 
Points G АХО Н, Акс WITH LEAD ANODE. 


Silver.-—In free air with a carbon cathode the silver anode always 


melted, though there was no ‘troublesome oxidation. Only the 
second stage could be observed. 
begun at a pressure of about 1 mm. 
shown in Fig. 3. 
the first stage of the arc, and E and F on the second stage. The 
length of arc was 3 mm. except for the point F, where it was some- 
what greater. 

when the pressure had increased to 4'5 cm., and from D to E when 
it had increased to 31cm. It was not found possible to get both 
changes at the same pressure. 
bourhood of the anode on the two stages of the arc was similar to 
that in the case of lead, but & decided tendency to the formation of 
striations was manifest. ttle € 

metals would yield curves similar to those in Fig. 3. ot 
words, between a carbon cathode and metallic anode three distinct 


forms of discharge are 


Observations in nitrogen Were 
The chief observations are 


A and B aro on the glow discharge, C and D on 
The change from B to C took place spontaneously 
The appearance in the neighbour- 
There can be but little doubt that most 


In other 


possible, for each of which а separate 


characteristic curve must be drawn ; the glow, the arc with non- 
To Bridge 


volatilising anode, and the are with ап anodo that is giving of 
vapour. With electrodes of iron or copper, all threo stages ша, 
seen in free air by merely decreasing the external resistance. 


(To be concluded.) 
—ÓÓ —-— 
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CORRESPONDENCE. 
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PUMP EFFICIENCIES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SiR: In the review of my book, Electricity in Mining,“ 
in your issue of October 116, the reviewer states that there 
is no type of pumping machinery eo efficient as the slow-speed 
three-throw pump, if properly constructed, and there are 
many working instances of well-designed three-throw pumps 
and motors for high lift having a combined efficiency between 
the input into motor terminals and the water horse-power of 
ever 80 per cent., and with a volumetric efficiency of 97 per 
cent." 

[ think, as this statement is made in a leading electrical 
journal, I shall not be asking too much from the reviewer if I 


request him to state his authority and to give instances of the 


efficiencies named.—I am, &c., 
Bath, Nov. 21. SYDNEY F. WALKER. 
[Ve regret hat there has been delay in replying to Mr. 
Walker's letter owing to the continued absence of the reviewer. 
We have now received the following letter giving the parti- 
culars desired.— ED. E.] 


TO THE EDITOR OF THE ELECTRICIAN. 


Sig: Referring to Mr. Sydney F. Walkers letter, dated 
November 21st, respecting the efficiency of three-throw ram 
pumps, there is no difficulty in pointing to a considerable 
number of pumps of this description driven through machine- 
cut gearing by motors, either direct geared or driving through 
ropes, with an efficiency between the electrical input into the 
motor terminals and the water horse-power of 80 per cent., and 
the following examples of two sets of pumping machinery 
of this type will prove the accuracy of this statement :— 


Уо. 1.—May, 1907. — Tit of Pumping Plant at North Elswick Colliery. 


Pump, 10X18, three-throw ; motor, 39X10, six pole, direct-current. 
Actual ſigu: es. 


Voltage at motor terminals ——— E 
mperes ............... . 
El n PO ce вон OO -aoo ооо „ „„ „„ „„ „„ „ „„ „ „ 6 „ OF 203 
clectricul horse Lui PN 117 
Water delivered per minute 395 gallons 
Length of don pipe, 9 in. діатеѓег.................. 234 ft. 
T э. 99 delivery , ) 3 . L 9 
Vertical head кы}, ОГ РИ ? ; 789 7 
ay including pipe friction . ч 
Revs. of pump per minute d 26:5 
nn » motor 39 ÜR R nse cross R eee оосо 399 
Ratio of GOAL isses ууруну ее: 4:64 to 1 
Slip on ropes n; ß . 577 
rake-horse-power in water .............- ао л а 942 
Volumetric eff ( =. _Actual delivery 895) 97-95 
Theoretical delivery 4077 = 


Pump eff. 


ое „„ „ „ „6 % %% K Q çf⏑. COR OOH „е 0240200 6 0 г „ „„ „„ «аа 86:2"; 
Motor eff. as tested at works at above load 7 


1 95:5; 
Combined eff. ( H. . in water delivered 9472 80:5*/ 
This la ; E I.P. motor input T 117 T A 
and И. eff. includes losses in motor, rope drive, pump gear, pump 


AY К EM 8 a А . . . ^7 

о. 2.— Test of Pumping М. achinery at Treharris Colliery of the Ocean 
y | Coal Со. 

En ub EO high lift, three throw; motor, 205 B. H. ., direct-cur- 
M or drive, rope; duration of test, six hours. 
‘lean voltage at motor terminals ... 509 ·5 


„ current ИРЕ m: 210:6 
» electrica! norse-power .... .... „„ 
„ Water delivered per minute. 255 gallons. 
” working head at pump . . . 1,530 ft. 
„ revs. of pump crank shaft... . 21:21 r. p. m. 
» kes. N ын уры айа cias бузыл 390:3 
» Tatio of gearing . 18-4 to 1 
„ Water horse-power (W.H f). .. . . . . . . . . 117˙8 
Pump 6. ( W. U. P. X 100 82˙2 o/ 
| Moto Motor B iac) Oe ne ава ооо овоо s3529»*59000 / 
xo MM — 95:0 
Combined eff. WH.P.at pumpdischarge x 100) 82:0 i 
Т E. H. F. at motor terminals - i 
olumetric eff. of pump (= Actual discharge 96:8 
Theoretical 1 


1 i 
t may be mentioned that No. 1 test was made after the 


o chiner А А { 
ay for two years. y had been running practically night ind 
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The second test was made after the pumps had been running 
for about three months, and the higher efficiency is due to the 
higher head, as the mechanical losses are not so great a pro- 
portion of the total work.—I am, Xc., Тнк REVIEWER. 


MUNRO AND JAMIESON'S POCKET BOOK. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In the review of the 18th edition of this book in your 
issue for Dec. 6th, you draw attention to the fact, that in the 
new section on “ Wireless Telegraphy," capacity has been spelt 
kapacity. 

The reason for this change is, that the ordinary spelling of 
the word is now used in over 20 different senses or applications. 
For example, it is not only used in its exact electrical sense for 
the specifie inductive capacity of cables, condensers, &c., but also 
very frequently for the output of engines, dynamos, &c., as 
H. T. capacity, KW. capacity, &c. It is evident, that the words 
horse-power and kilowatts completely indicate the activitics or 
rates of doing work of these machines. Hence, the addition 
of the word capacity is quite superfluous, if not misleading. 
Further, American, and sometimes British, electricians even 
go the length of speaking and writing about potential capacity 
and amperes capacity, as the following anecdote will show. 

When visiting a large American central tramway power 
house I observed that each of the ammeters on the switch- 
board were boldly marked AMPERES CAPACITY ! Accordingly, 
I asked the electrician or enginecr-in-charge what that meant! 
He said “Amperes capacity, of course!” And, to my astonish- 
ment, he brought forth the Pocket Book in question to support 
his contention. “Stop,” I said, “open that book at page 16 
and read tho second paragraph ‘Current (symbol letter) C.— 
(unit) the ampere, && Now read the fourth paragraph, ‘ Capa- 
city (symbol letter) K.— (unit) the farad, &c." He then freely 
admitted that current as expressed in amperes by his instru- 
ments, had no business to be coupled with the word capacity, 
whicli is usually expressed in microſarads. Further,“ I said, 
“in America you seem to use the word capacity in about as many 
different senses as the word elegant, so that clectricians will 
have to spell the true electrical capacity by beginning with its 
symbol letters K or k ; reserving C and c for the symbol letters 
due to large and small currents, as is done in the book you now 
have in your hand." To this he agreed. | 

Some time ago I corrected the whole of the Pocket Book in 
this way, but I was persuaded to leave this change to new 
articles, on account of the work and expense of altering the 
stereo-piates. | | 

It is to be hoped, that when the International Electrical 
Committee next meet to discuss nomenclature and symbols, 
they will consider this matter. T " 

I was sorry to find that the 1907 IE. E. ‘Wiring Rules 
came out affer most of the 18th edition of the Pocket Book 
had been printed, but they will appear in the 19th edition with 
other new up-to-date matter. | 

Thanking you for your very fair review.—1 um, &c., 

ANDREW JAMIESON, Sole Editor of M. & J. 
Kelvinside, Glasgow, Dec. 10, 1907. 


AUTOMATIC CAB SIGNALLING ON LOCOMOTIVES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In the abstract of the discussion on Mr. Pigg's Paper 
which appeared in your last issue, Mr. Pigg, in his reply, is 
quoted as having said that there was one drawback in the 
Great Western system— viz., the use of a tripping arrangement. 
This must surely be a mistake. The contact device used on 
the Great Western Railway is substantially that described in 
patent specification 12,661/05, and is no more 1n the nature of 
a tripping device than is the collecting shoe on an electric loco- 
motive, for instance. Perhaps, however, Mr. Pigg has becn 
i tly reported.—I am, &c., 
le ding. Dec. 17. ONE or THE 12,661/05 PATENTKES. 


wireless Telephony. It is announced that the Poulsen Com- 
pany have been successful in transmitting à wireless үр 
message from their Weissensee station at Berlin to their Lyngby 
station at Copenhagen, a distance of nearly 250 miles. 


F 
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CARBORUNDUM AS A RECTIFIER FOR ELECTRIC 
CURRENTS AND ELECTRIC OSCILLATIONS.* 


BY GEORGE W. PIERCE, 


Summary.—Carbcrundum is shown to be unilaterally conductive. As 
the current increases the efficiency of rectitication decreases. Crystal 
rectifiers may be used in the construction of alternating-current 
measuring instruments. 


Introduction.—Gen. H. H. C. Dunwoody of the United States 
Army has discovered} that acrystalline mass of carborundum when 
supplied with electrodes acts as a receiver for electric waves. In his 
patent specification Gen. Dunwoody shows several ways of attach- 
ing the electrodes to the crystal. One method is to wind the wires 
around the two ends of the specimen. Another method is to hold 
the crystal in a clamp of which the two jaws, insulated from each 
other, serve as electrodes. The crystal with its electrodes is put 
into a receiving circuit of a wireless telegraph system with a tele- 
phone and battery about the carborundum. The sounds heard in 
the telephone when a message is being received are like those heard 
with the electrolytic detector. Gen. Dunwoody also found that the 
battery could be omitted and the leads of the telephone connected 
directly about the terminals of the carborundum, and with this 
arrangement, without the battery, he says that he has read messages 
from a sending station several hundred miles away. 

The present investigation was undertaken in the effort to obtain 
further knowledge of this interesting property of carborundum. 
The experiments were extended to include many other crystalline 
substances, but the present discussion is chiefly confined to carbo- 
rundum. 
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Unilateral Conductivity of Carborundum. — The current through 
the crystal in one direction under a given E.M.F. was found to be 
different from the current in the opposite direction under the same 
E.M.F.; that is to say, carborundum is unilaterally conductive. 
This effect may be seen by a reference to Fig. 1. The branch I. of 
the curve shows {һе current, plotted against voltage, when the 
current is in one direction; branch II., the corresponding values of 
the current obtained when the voltage is reversed. This property 
of unilateral conductivity of carborundum has been overlooked by 
previous experimentere on this substance. The property of uni- 
lateral conductivity has, however, been previously found in some of 
the crystalline metallic oxides and sulphides, by Ferdinand Braun. 
None of the substances investigated by Braun showed such striking 
asymmetry as that obtained in the present experiments with car- 
borundum. It is also noticeable that the curve is not a straight 
line—t.v., that the current is not directly proportional to the voltage. 

In the experiment whose result is shown in Fig. 1, the specimen 
of carborundum was held in a clamp under a pressure of about 
600 grammes, and it is seen that the current in one direction is 100 
times as great as the current in the opposite direction when an 
E.M.F. of 10 volts is applied in the two cases. With increase of 
current through the specimen, the ratio of the current in the two op- 
posite directions diminishes. At 27:5 volts C, is only 17 times C,. 

In this particular experiment the piece of carborundum was sub- 
merged in an oil bath designed to keep the temperature of the 
specimen constant. The piece of carborundum was held in a clamp, 
the jaws of which served to lead the current to the specimen. The 
oil, of which the temperature was 64 C., came frecly into contact 
ы 15 crystal. 

similar effects were obtained at various temperatures between 
— 10 C. and 100°C., both with and without the ue of oil as а bath. 


* Abstracted from the Physical Rerier. 


f U.S. Patent, No. 837,616, i 1 етп} ES 
filed March 23, 1906. issued December 4, 1906 ; application 
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A like result was had with different specimens and under different 
pressures. The relative values of the positive and negative cur- 
rents, however, varied from piece to piece, and also was different 
under different conditions of temperature and pressure. The effects 
of temperature and pressure are investigated below. 

An interesting property of some of the specimens is presented in 
Fig. 2. The curve of current against voltage obtained when the 
voltage was increased step by step did not exactly agree with the 
values of the current obtained with the same voltage when the volt- 
age was decreasing step by step. The difference is indicated by the 
non-coincidence of the two curves marked IIT. in Fig. 2. The 
arrows indicate the order of succession of the observations. 
Curve IV. shows the corresponding effects when the current is in 
the opposite direction. This effect was apparently due to a slow 
building up of the current, and after several reversals of the current 
usually disappeared. The specimen that gave the curves of Fig. 2 
was under a pressure of 2 kg. 


Experiments with Platinised Specimens of Carborundum.— It was 
found that considerable irregularities in the results were due to im- 
perfect contact on account of the extreme hardness of the carborun- 
dum. In the effort to avoid these difficulties and in the effort to 
ascertain what part the form of contact plays in the phenomenon of 
unilateral conductivity in crystals, a number of specimens of car- 
borundum were selected with opposite faces plane and very approxi- 
mately parallel. The faces thus found were parallel to the natural 
hexagonal base of the orystal, and were in several cases apparently 
the natural crystal faces. 

Some of the parallel-faced crystals were platinised on one or both 
of their smooth surfaces by the cathode discharge so as to make firm 


е 


contact with the electrodes. The metallic surfaces thus obtained 
were in many cases optically plane, as evidenced by the fact that 
when used as mirrors they did not appreciably distort the image. 
The platinised faces were put in contact with the electrodes. The 
current in these cases was perpendicular to the crystal base. 


Platinised on One Face (inly.—Some of the specimens platinised 
on one face only gave very remarkable unilateral conductivity. A 
specimen, called Carborundum 11, was platinised and broken into 
two parts. Fig. 3 and Fig. 4 show results obtained with one 
of these parts designed 117. This specimen was 0:6 mm. thick, with 
area of about 1 ва. mm. One of the faces, which was optically true, 
was heavily platinised. The other face was somewhat rough and was 
without platinum. The specimen was held in a clamp with tilver 
jaws. Careful examination showed that the rough, unplatinieed 
face of the crystal made contact at only a few points with the elec- 
trode on that side. Four different pressures were used, 350 grammes, 
1 kg., 2 kg. and 8kg. With a given voltage the current toward the 
platinised face was in each case greater than the current in the oppo- 
site direction. 

For a pressure of 350 grammes, recorded in Fig. 8, and for voltages 
below 20 volts, the current from the platinised face gave no appre- 
ciable deflection of the milliammeter, of which one division was 
3 92 microamperes, while the current toward the platinum was 172 
microamperes at 20 volts. At 22 volts the current from the plati- 
num was 0°39 microamperes, while the current in the opposite direc- 
tion was 910 times as great. At 34:5 volts the current toward the 
platinum was 527 times the current from the platinuin. 

With the pressure of 1 kg , the conductive asymmetry of the 
crystal was still greater, and at 30 volts the current toward the 
platinised face was 4,000 times the current in the opposite 
direction. These results for 850 grammes and 1 kg. pressure are 
plotted in the curves of Fig. 8. The current toward the platinised 
face is given in the right-hand quadrant. The current in the oppo- 
site direction does not appreciably depart from the axis. 
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When the pressure was increased to 2 kg., and then to 8 kg. 
(Fig. 4), the currents in both directions were increased and the ratio 
of СС, was reduced, so that the current toward the platinum was 
only two or three times as great ав the current in the opposite 
direction for a given voltage. 

The ratio of the current in one direction to the current 
opposite direction is reduced by increasing the pressure on the 
specimen from 1kg. to 2kg. On the other hand, if we examine 
these two currents with respect to their difference for a given 
F. M. F., it is seen that the excess of one of the currents over the 
opposite current is increased with increase of pressure. 

Carborundum Platinised on Both Sides.—This specimen was 
(82mm. thick, and had practically parallel plane faces, which were 
both heavily platinised by the cathode discharge. These flat faces 
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were put into contact with the silver electrodes. The platinum of the 
edges, which would otherwise short-circuit the crystal, was removed 
by breaking away the edge of the crystal all around. This left an 
electrode area to the crystal of about 5 sq. mm. А pressure of 
25 kg. was applied to the electrodes, but the amount of this pressure 
so long as the contact was not evidently loose or so large as to crush 
the carborundum seemed to have very little effect on the resistance 
of the specimen. The ratio of the currents in this case was only 
about 171 - 1-6, but on account of the low resistance of the specimen 
the difference between the two currents for a given voltage was 
large. The currents used reached about 4 ampere. 
_ The results of experiments show that direct-reading instruments 
ш series with a rectifying crystal are capable when properly cali- 


brated of . . 
capable of eine on alternating-current voltage, and are, therefore, 


The Modifie ч in the measurement of alternating currents. 
In order to find ner Wave Form by a Crystal of Ca-borundum.— 
conductive сг sts by a direct method the effect of а unilaterally 
a circuit wills on the wave form, when the crystal was used in 

phs were CELOS nately a sinusoidal impressed voltage, photo- 


Cycle is shown тА E a Braun's cathode tube. The resulting 
2ле сус] in th "P 
might died PRG in the photograph of Fig. 5 is in form what one 


approac om the current. voltage curve previously given. The 
to the e thar Ti to a horizontal where it crosses the axis is due 
18 more than th e apparent resistance of the crystal for low voltages 
effect is chown e resistance for high voltages. The fact that this 

with the alternating voltage reversing 120 times per 
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second indicates that the change of apparent resistance with the 
change of current is extremely rapid. If the effect is due to heat 
the photograph shows that a marked minimum of temperature 
coincides in time very closely with the minimum of current. 


Temperature Coefficient of Conductivity of Carborundum.—One 
of the greatest difficulties iu the way of the use of carborundum in 
standard measuring instruments for alternating currents is the high 
temperature coeffieient of this material. A platinised specimen 
heated in an air bath gave the results shown in Fig. 6. Direct 
current was used and current-voltage curves were taken at various 
temperatures; namely at 2°C, 25°C, 47°C, 55°С. Ву a reference 
to the figure it is seen that the conductivity of the substance in- 
creases with increase of temperature. It thus appears that in the 
matter of temperature coefficient carborundum resembles an elec- 
trolyte rather than a metallic conductor. 


On the Action of Carborundum as a Detector for Electric Waves. — 
The facts obtained in the above experiments contribute to an ex- 
planation of the action of carborundum as a detector for electric 
waves. The current-voltage curve of carborundum is not linear ; 
the apparent resistance of the substance drops when the current is 
increased, so that we might anticipate that electric oscillations 
through the carborundum, constituting an increase of the current, 
would cause а decrease of resistance, and, consequently, a sound in 
the telephone, provided а local battery is used in series with the 
detector and telephone. 
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Even if the carborundum were not unilaterally conductive, this 
drop in resistance with increase of current would characterise the 
substance as a detector for electric waves. This is, however, evi- 
dently not & complete explanation of the action of the carborundum ; 
for, as General Dunwoody points out iu his patent application, car- 
borundum may be used as a detector for electric waves without & 
local battery in circuit. 

When employed without the local battery, the action of the car- 
borundum as a detector is undoubtedly due to its unilateral con- 
ductivity. My experiments show that under the action of an alter- 
nating voliage more current passes in one direction than in the 
opposite direction. In using the deteotor without local battery the 
carborundum is shunted with a telephone, and in the case of the 
simplest form of receiving circuit the carborundum is in series with 
the antenna and earth Electric oscillations with the voltage 1n 
one direction give a large current through the carborundum, charg- 
ing the antenna. When the voltage reverses, the current from the 
antenna to earth through the carborundum is smaller, thus 
leaving the antenna charged with a small quantity of electricity. 
The effect of the whole train of waves is additive, во that this charge 
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ntenna is cumulative. The accumulated charge on the an- 
d oer through the telephone shunted about the кы 
dum, causing the diaphragm to move. Each subsequent a F 
waves causes a similar motion of the diaphragm, which is evi ence 
as a note in the telephone with the train frequency of the waves. 
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irmingham and District Electric Club.—The third annual 
исе this club was held at tae Colonnade Вие М E 
street, Birmingham, on Thursday, the 12th inst. Ar. 11 0 t. 
Marks was elected president for the coming session, an 0 | 
officers were also appointed. Iv was decided that the ume E 10 
meetings should be again changed to Saturday evenings at 7 p.m. 
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AUTOMATIC CAB-SIGNALLING ON LOCOMOTIYES. 
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The following is an abstract of the discussion which took 
place on the 9th inst. at the Newcastle Local Section of the 
Institution of Electrical Engineers, when Mr. J. Pigg read his 
Paper оп “ Automatic Cab-Signalling on Locomotives.” This 
Paper had, in the previous week, been read and discussed be- 
fore the Institution in London, and was abstracted in our issue 
of December 6, whilst an abstract of the discussion appeared 
in our last issue. 


Dr. Тнокмтох asked if it were not likely that drivers would, in the 
event of electric signalling becoming more or less universal, entirely 
rely on the signal given in the cab, instead of using it merely as a sup- 
plementary signal to those now in use. He asked if, with the system 
shown, it would be an easy matter to give the driver & specific signal 
at various points on the line to let him know where he was. | 

Mr. RarrH thought that in snowy weather the overhead wires would 
be a source of trouble, and it would be advisable to have the cables 
laid underground. 

Mr. Hust asked to what extent the loading gauge interfered with 
the operating of the brushes on the rail, 

Mr. TURNBULL thought the apparatus very complicated, and in his 
experience this meant engaging skilled men to look after it. He 
thought it would be difficult to train drivers to look after it. 

Mr. Cross suggested that the apparatus in the cab should be kept 
under lock and key, to prevent it being tampered with. 

Mr. ANDREWS said that since the North-Eastern Railway, like some 
other railways, carried G.P.O. trunk lines on their poles, these wires 
at times carrying comparatively large currents, he wanted to know 


what would happen if these wires came in contact with the signal 


wires. Had any trouble been experienced in this respect ? 

Mr. Pie, іг reply, said that engine-drivers were a very self-reliant 
lot of men, and must be so, or they would not be retained as drivers. 
No difficulty had been experienced so far in training them. Drivers, 
as a rule, knew, within a surprisingly short distance, where they were, 
even in а thick fog. They. were guided by the difference in sound when 
passing through and over bridges or through cuttings—by the “© feel of 
the road," us it was commonly called. It would mean adding some very 
complicated connections to the system to give the driver specific sig- 
nals; in fact, he doubted whether it could be done. The wires at pre- 
sent were experimental ; when made permanent they would likely be 
laid underground or in pipes along the sleepers. They had, however, 
had no trouble with telephone or telegraph wires fouling the signal 
wires. The pressure used for operating telephones and telegraphs 
would not be high enough to operate the signalling apparatus. The 
load gauge did not materially affect the running of the [аре The 
whole apparatus should be considered as an auxiliary to the existing 
system. E 


EXHIBITION OF APPARATUS AT THE PHYSICAL 
sd BOCIETY. 


On Friday last, December 18th, the third annual exhibition of 
electrical, optical and other physical apparatus was held by the 
Physical Society of London at the Royal College of Science, South 
Kensington. Notwithstanding the unfavourable weather & large 
number of visitors were present, the Physical Society having sent 
invitations to the Institution of Electrical Engineers, the Faraday 
Society, the Optical Society, and the Röntgen Society. The condi. 
tions under which the exhibition was held were much better than 
hitherto, owing to all exhibits being grouped in one large laboratory. 

Mosers. EVERETT, EpGcUMBE & Co. showed a number of instru- 
ments of considerable interest. These comprised a combined flicker 
and inclined screen photometer of an entirely new design, which 
can be used either as a flicker instrument or as an ordinary screen 
photometer, the change being made by а small lever on the side of 
the instrument. The inclined screen method of obtaining a balance 
between the two sources of illumination is made use of, this, of 
course, being much easier for the operator than moving the instru- 
ment or the lamps. In the instrument shown, the illumination could 
be varied very rapidly by means of a pointer outside the photometer 
box, so that a balance was more easily obtained. The pointer re- 
ferred to moved over a carefully graduated scale giving the ratio of 
the two illuminations. Another new type of instrument in this 
exhibit was a Hamilton multicellular electrostatic voltmeter, in 
which the metal case is insulated from both poles. Thus the 
instrument, which resembles somewhat a Kelvin electrostatic volt- 
meter, possesses the additional advantages of freedom from external 
influences and from leakage. We hope to give a more detailed de- 
scription of these two instruments in a future issue. A rotating lamp- 
holder of the type used at the Reichsanstalt Laboratory was shown, 
in which three mirrors arranged 120 deg. apart are made use of, 
so that the lamp-holder need be rotated at only one-third of the 
usual speed. Other interesting instruments on this stand were a 
combined ammeter and voltmeter, in which the single pointer was 
very dead-beat, so that almost simultaneous readings of current and 


pressure could be obtained, and a portable wattmeter of an astatic 
pattern. 

Messrs. ELLIOTT Bros. had an attractive exhibit of speed indica- 
tors for motor cars. Those, however, are purely mechanical in their 
working. A Harrison universal illumination photometer (Fig. 1) 
was shown by this firm in which two standard lamps were fitted, 
thus enabling measurements to be made with the instrument under 
a greater variety of conditions. The principle of the instrument 
consists in using а flicker disc, somewhat of the Whitman pattern, 
rotated by blasts of air provided by the operator by means of a 
pneumatic ball. In order to make the instrument compact and 
easy to operate, the sliding lamp has been replaced by a reflecting 


Fic. 1.—Harpison UNIVERSAL PHOTOMETER. 


screen with an angular adjustment, the screen being moved by 
means of a pointer outside the case. The pointer moves over а 
graduated scale so that the illumination may be read off directly. 
The double standard pattern has been put on the market in 1 
that the instrument may be used for measutements on lamps of hig 
candle-power in confined spaces, such as rooms, in addition to 
measurements in the streets. It has also been found that many 
operators can make more accurate measurements when the соз 
are highly illuminated. Readings from, вау, 0°05 to 05 can " 
feet can be obtained with the first lamp, and from 05 to 9 candle- 
feet with the second. The current for the standard lamps is supplied 
by an accumulator contained in the case of the instrument. On 
this stand there were also Messrs. Elliott's well-known bridges ап 
testing sets for the location of mains faults. 

On the stand of Messrs. CLARK Fisher & WADSWORTH Were o 
instruments of new design. These were a pyro-potentiometer an 
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Fic. 2.— GENERAL ARRANGEMENT OF Pr RO-PoTENTIO METER. 


a pyrometer bridge. The former instrument is of the ordinary 
type, but, by means of added resistances and connections, 18 
available either for a range of 3:5 volts distributed over в ed ia 
35,000 parts, or as a millivoltmeter of 85 millivolt range, 0 W К 
each scale division is equal to 1 micro-volt. With а suitable ga, Е 
vanometer, and using а copper-constantan couple, 1t 18 possib k 
measure temperatures in sixtieths of a degree up to 600°C., and Кта 
Pt-PtRh couples up to the fusing point of the latter alloy 1n ore 
of adegree. The conversion from the ordinary to special or шип 


\\ 
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volt use is effected by a double-pole switch. The slide wire, which, 
together with the coils, is of a special alloy, is of the customary 
Pin. length. The instrument exhibited, which is the first to be 
made in this form, is intended for use at the Liverpool University. 
Fig. 2 gives the general arrangement of the instrument with 
connections, and Fig. 3 is a diagram of the same which is suffi- 
ciently clear to require no description. With this instrument either 
the platinum resistance or thermo-junction system of temperature 
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Fig. 3.—Cosnecticns оғ Pyro-PoTENTIOMRTER. 


measurement may be employed. In the pyrometer bridge the cus- 
(ошату series arrangement of coils is abandoned in favour of a 
doable dial which reduces the possibility of error in reading and 
the number of plugs to be manipulated. The first dial consists of 
10 coils cach equal to the fundamental interval of the platinum 
resistance pyrometer ; the second has also 10 coils each equal to one- 
tenth of the value of the preceding individual coils; there is also a 
coil equal to the aggregate of the first dial. The slider with it: 
micrometer action is of new design and runs direct on а leading 


CLARK FISHER 
PYROMETER · BRIDGE 
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Fic, 4.—PvnouETER BRI DO. 


ae diameter having a fine thread, which, by means of a 
sary fine оа gear of the split-nut type, gives also the neces- 
cover that justment which is workable from without the case or 
nism of the ace ae the instrument. Fig. 4 shows the mecha- 
and interlocks ider, the two nipples in which operate the contact 
perature m 106 gear respectively. The complete range of tem 
obtainable рар by this instrument is well above the limit 
tures may 4 е platinum thermometer. The higher tempera- 


9 measured in tenths of a degree, or, by means 


Fia. 5. —FLux STANDARD. А 
Of the . 
jeune. a having a tenfold fundamental interval, low 
interesting 5 be read in hundredths of a degree. Another 
existing boten z eH was a resistance comparator for fitting to 
one for stands т equipments. In this two sliders are used, 
After obtai 19 7 ising the wire and the other for measurements. 
at once depress, à balance, the standardising slider contact can be 
n the stan А then, if any change is found to have taken place 
Ше wire and в ons an arrangement is provided for shifting the 
flux stand €, 80 as to obviate the need of recalibration. А 

ard (Fig. 5), about 9 in. long, was also shown on 


— 


this stand. It is arranged so that 1 ampere causes 750,000 lines to 
pass through the secondary coil and in the standard size the primary 


winding is arranged to carry a maximum current of 5 amperes. 


Mr. R. W. Paul's exhibit was of considerable interest; it included 
a Cohen's barretter, with which Mr. Cohen showed similar experi- 
ments to those he exhibited before the Institution of Electrical 
Engineers early this year. This instrument was: described in The 
Electrician of November 22, 1907, In many tests with intermittent 
or alternating currents itis useful to employ an instrument which can 
be tuned to have the same vibration frequency as that of the source of 
current used; when the tuning is correct the instrument (acting by 
mechanical resonance) has enormously increased sensitivity, and, 
in addition, has the valuable property of ignoring all the components 
of the current except the sine-wave of its own frequency. Mr. 
Campbell’s new design of vibration galvanometer was shown by 
Mr. R. W. Paul. It is of the moving-coil type, with bifilar suspen- 
sion, and consists of a strong permanent magnet with a narrow 
air-gap, in which is suspended a very narrow coil which carrias a 
small mirror (see Fig. 6). The lower suspension is bifilar, and, by 
means of a spiral spring to which the upper suspension is attached, 
the tension can be varied between wide limits, thus giving continu- 
ous variation of the vibration frequency of the moving coil. The 
adjustment of the frequency is carried out by means of a milled head 
(outside the cover of the instrument) which by suitable gearing alters 
the tension of the spring by moving its upper support. By this 
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Fic. 6.--CAMPD:LL VIBRATION GaLVANUMETER, 


device the instrument can conveniently be tuned to терпе" with 
‘the current source without removing the cover. The or 1 
range of frequency is from 50 to 300 alternations p Pond 
& special adjustablo clamp is provided by which the T й wi 905 
shortened so as to extend the working range up to 8 En с 
alternations per second. Frequencies much lower п * кы, 
tions per second can be easily provided forif desired. \ d uam 
frequency the instrument can be used as a very sensitiv ч n ie die 
current galvanometer (giving a deflection of 1mm. а do dario 
tance for currents of the order of 10 ampere). As * Уо 
alternating current it should be of great value ЧЕ 15 . 

tests, such as the measurement of mutual and sei ; 


city and resistance of electrolytes. | | 
ТАТА mutual inductance, of the pattern des 135 
Campbell in his recent Paper read before the е : А Hon 
attracted & good deal of attention. For pent h P table 
would render galvanometers with freely Suspende us 2 = ee 
Mr. Paul’s marine or vibrationless galvanonieter 0 1 um 75 1 
tages. This instrument has previously been described 1 
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we improved pattern of the ee one ee ee bi md 
Messrs. NALDER Bros. & Co. In , 

ae 1 as to render them more easy to шира ев 

size of the blocks is also increase nk . e 

ds coils are arranged in 8 е bars, пе 

aa 59 a a glance. An additional coil—viz , 1 ohm —is placed 
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in each ratio arm, in addition to the usual 10, 100 and 1,000 ratios. 
Another instrument of interest on this stand was a universal poten- 
tiometer without а slide wire, being worked entirely by step re- 
sistances. 

Messrs. NALDER Bros. & THOMPSON were showing, among other 
exhibits, a portable insulation testing set, in which the ohmmeter 
and generator were contained in one case, the ohmmeter being of 
the electrostatic type, and an indicating wattmeter. This latter has 
been designed by Dr. Drysdale, and, unlike most other wattmeters, 
contains iron in the magnetic circuit. The pressure coil is of the 
Ayrton-Mather form, and in section corresponds to two circles in 
contact. The current coils are wound round soft-iron stampings. 
The instrument is fitted with electromagnetic damping, and, in the 
usual patterns, is mounted in an iron case. 


(To be concluded.) 
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THE “VALYELESS” MOTOR CAR. 


РЕ 


At Ње recent Automobile Exhibition, held at Olympia, а car was 
on view which is fitted with a two-cycle petrol engine, and which 
for this reason is of somewhat novel construction. The fact that 
petrol engines are now distinguished for the number of their cylin- 
ders makes the proposition of a two-cycle engine less fearsome than 
it would otherwise be. Indeed, cylinders are multiplying to such 
an extent that one may turn with a fecling of relief to an engine 
which has only two. The accompanying diagram illustrates the con- 
struction of the “ valveless” engine, and the following descrip- 
tion will explain the principle of its working. The engine has 
two vertical cylinders placed side by side, cach sharing & 


SECTION THROUGH VALVELESS ENGINE, SHOWING ARRANGEMENT OF PISTONS, 
Ports, Cannenkrron, &c. 


common combustion chamber, carburettor, air-tight crank case, 
inlet port, exhaust port and ignition. The two pistons operate 
separate crank shafts, which revolve in opposite directions, being 
geared together by teeth cut on the crank disc webs. The gear- 
ing is atranged so that the pistons move up and down together. On 
each crankshaft there is a balance weight, The action of the 
engine is as follows: When the pistons ascend, the vacuum formed 
in the airtight crank case draws air in the passage B, This 
air lifts the dise attached to the needle valve C, 80 that 
petrol is sprayed from the jet into the passage Ci. The pistons then 
descend and compress the charge of air in the crank case. At the 
bottom of the stroke the ports A, and A, are uncovered. The open- 
ing of the port A, permits the charge of compressed air to pass from 
the crank case through the passage C, into the cylinders. On its 
way the air is carburetted by the petrol which has already been 
sprayed into this passage. The mixture so formed displaces the 
Min gases from the cylinders, pushing them out through the ex- 
aust port А, The pistons then ascend and compression, in the 

spaco A, is followed by explosion in the usual way. Ав the pistons 
approach their extreme downward position the exhaust port first 
pans and releases the remaining pressure of the explosion, and the 
cher port соора for the admission of а fresh charge. While one 
саш is being used in the cylinders another is preparing in the 
Trans ur 80 n explosion takes place at every revolution. 
ater ш i y Rencld "Silent" chain to a countershaft and 
nai 5 ack ax'e by two roller chiins. We were recently 
rial run cn a 20 н.р. to 22 н.р. car with tonneau body, and 
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were able to appreciate the smooth running of the engine and the 
absence of vibration. Without actually knowing the car one might 
have been on а vebicle fitted with а four or six-cylinder engine. 
We were taken up Netherhall.gardens, West Hampstead, and tra- 
velled the steepest part on the low gear, and the rest of the bank 
“ on top.“ We understand that the same hill has been ridden with 
six in the car. 

The extremely simple construction of the engine and absence of 
complicated gears should recommend it to station engineers and 
power companies who require a type of car which can be attended 
by unskilled labour. The engine and chassis are the design of Mr. 
Ralph Lucas, who is the managing director of Valveless Limited, 
of St. Martin’s-lane, London, W.C., the company which is putting 
these cars on tlie market. 
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SIMPLEX CONDUITS. 


On Tuesday a large gathering of press and trade representatives 
met at the new showrooms, stores and offices of Simplex Conduits 
(Ltd.), in Charing Cross-road, London, W.C. The new premises 
are situated in the very centre of that large and increasing area of 
industrial activity which has grown up of recent years in the 
vicinity of Charing Cross-road, а district which is fast becoming 
notable for its showrooms for electrical fittings, appliances, appa- 


plex Accessories, Simplex Tools and Simplex Appliances generally, 
will doubtless become even better known than in the past, although 
we gather from the remarks made by the Chairman of the Company 
(Mr. Henry Huggins), at the dinner and concert which followed the 
inspection of the showrooms, that there are few important places 
in the world where Simplex goods are not purchasable or used in 
considerable quantity. However this may be, the new showrooms 
and stores will certainly enable the Company to show off their 
numerous specialities to better advantage and to supply trade re- 
quirements in theso goods with even greater facility than formerly. 
The demand for tubing, fittings, tools, appliances and accessories 
which the Simplex Company have been mainly instrumental in 
creating by persistent and well-directed advertising and enterprise 
will thus find increased scope. | 
The Company’s new premises have a 50 ft. frontage to Charing 
Cross-road, with first-floor and basement space of nearly 8,500 sq. ft. 
This London branch comprises the Sales Department, which deal: 
with local and South of England requirements generally, and the 
Publicity Department. The oflices are situated on the ground floor 
and surround and open into the showroom, which occupies the 
centre space. The whole of the basement is devoted to store pur- 
ое; Larger stocks than hitherto can now be carried. The num- 
er of articles displayed in glass showcases and on the walls of the 
showroom give at а glance a good idea of the varied character of 
the Company’s work. 
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Atter the inspection of the new premises in Charing Cross-road, 
the visitors were invited to a dinner and concert at the Holborn 
Restaurant, where a party numbering over 100 sat down and en- 
joyed the hospitality of the company under the presidency of the 
chairman, Mr. Henry Huggins, supported by Mr. L. M. Waterhouse, 
the managing director, and all the principal members of the staff. 
The visitors present included a number of gentlemen prominent in 
the electrical industry. 

At the conclusion of the repast, and after the loyal toast had been 
duly honoured, the CHAIRMAN proposed the toast of Our Guests 
in a humorous speech, offering а hearty welcome to all. This wos 
responded to by Mr. J. E. LLovp-DaRNEs, who claimed to have been 
the first to use Simplex tubing in the North of England. He 
expressed the view that the introduction of metal tubing py the 
Simplex Company, ten years ago, had come at the psychologi 
moment, and that its advent had done much to increase the deman 
for electric lighting, not only in ordinary situations, but in many 
places where, for various reasons, it was not proviously considere 
advisable. Engineers had, of course, always fully realised the neces- 
sity for good generating plant, but however good this might be it was 
badly handicapped unless a good distributing agency was available, 
and this had been supplied in Simplex tubing and accessories. He 
congratulated the Messrs. Huggins, Mr. Waterhouse, and all con’ 
nected with the Simplex Company upon the readiness always shown 
in adapting Simplex specialities to the requirements of the industry: 
and regarded it as certain that continued prosperity was assur 
the company so long as this anticipation of the needs of the industry 
was continued. (Cheers.) | 
MI. C. S. Моквтнсоть proposed in a few well-chosen words “ The 
Technical Press,” to which Mr. Gro. TUCKER briefly responded. 

Mr. А. L. Lester-Taytor then proposed the toast of “Tho 
Company,” and said he had only one or two points of interest to 
bring forward. The thanks of the electrical engineering profession 
were due to the Simplex Company for their efforts in making ? 
good, substantial wiring system, which had brought credit t0 
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themselves and to electric lighting generally, had increased the The facts of the case were reported in The Electrici 
use of electric supply, and had largely assisted in making a cheap | and after hearing legal Arguments, bM en alae 
installation of a very useful character in the use of their“ split," or, Lord Hatspury, in giving judgment, said the question was simply 
as he called it, “ open seam ” conduit. Whenever he was asked what | one of tact, and viewed asa matter of fact there seemed to him to be no 
system should be installed as representing absolutely the best practice reasonable probability of confusion between (ће two names. Nobile 
heshould unhesitatingly recommen d, as the result of a wide experience, was a good classical F rench word, and electro“ was applicable all 
the use of the Simplex system, for he knew of nothing better than 0 er the world to electricity. Those names signified the qualities of 
ihie ‘and nothin’ safer, from the fire office point of view. There t ee парва Не 185 not believe that the word ‘‘electromobile,” which 
was one point not usually remembered in the electrical trade, 91 5 in dh ur ae ы р: o 
namely, the beneficial effect to English manufacturers of such in- i JJ 
stitutions and bodies as the Engineering Standards committee, the 1 it 5 N hae e 
ecived 1 , anies i { i ir regi 
Institution of Electrical Engineers Wiring Rules committee, бе. | name wore i Ff. 
These bodies were greatly helped by the electrical trade of this Lord Justice Vaughan Williams and Mr. Justice Bigham concurred, 
country, acknowledgment also being due to consulting engineers and the appeal was dismissed, with costs. 
(he mentioned Mr. Russell), fire insurance inspectors and surveyors А 33 расне 
and others. These committees received applications from abroad Smith & Co. v. Palaces (Liverpool) (Ltd.) 
askin for the best practice of this country, and the were able to In the Chancery Division on Tuesday, plaintiffs (a firm of electrical 
reply y giving them their printed standard codes and wiring rules. | engineers at Southport) sought an injunction to restrain defendants 
This was of great benefit to the trade of this country, since our from interfering with plaintiffs’ servants in removing certain electrical 
friends oversea were indenting for materials in accordance with the plant and fittings which had been let on a hiring agreement. 
omo eneciteationé: Mr. Matuen (for plaintiffs) moved for?judgment in defaultof defence. 


Mr. L. M. Watenuovsr, in reply, thanked Mr. Lester Taylor Mr. Draver (for defendants) said his clients had been negotiating 

for the kin d way in which he had А - posed the toast. He Бас 4 5 о, „ and he asked his Lordship to grant а further 
555 Ms pie du шо аср the Mr. Justice SwinrEN Eapy declined to grant further extension. 
к са ti h 3. y n р gentiemen Mr. Marner then said that the statement of claim showed a hire- 
representing corporations, tec nical education, fire offices, consult- | purchase agreement to provide electric fittings for the New Tivoli at 
ing engineers, central station engineers, electrical and building | Liverpool at anagreed rent. The agreement provided that in default 
contractors and manufacturers, as well as their own branch mana- of payment it should be lawful for the owners to take possession and 
gers, agents and representatives. He did not wish to further tate | to remove any of the plant and articles which came under the agreement. 
up their time by telling them exactly how many times round the 


. Mr. Justice Swinren Eapy said thut plaintiffs were entitled to an 
eatth the annual output of Simplex conduits would reach, or the injunctton, toan inquiry as to damages, and as to the use of the plant. 
number of railway t.ucks that would be nece:sa'y to convey 


their yea'ly tonnage of fittings and accessories. The disclosure 
might be too severe a tax on their credulity, and was best left to 
their imagination. To be serious, he was glad to have this oppor- 
tunity of] thanking those present for the support and encouragement 
тои had always been freely accorded to the company and to him- 
ы personally by many of the engineers present. It was largely 
be assistance of this kind that the company were enabled to look 
12 s pride and gratification to“ 10 years of Simplex,” and to 
5 | * they had been instrumental to some extent in the develop- 
os па supply.] In every town of importance in Great 
tori n bu had agents, representatives or wholesale houses fac. 
ng their goods, and in each of the Continental capitals they had 
established agencies. | 


During the proceedings : ; 
an e | í 
cert was provided. 8 excellent vocal and instrumental соп 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


A junior demonstrator is required in the electrical engineering de- 
partment of the Central Technical College, Exhibition road, S.W. 
Salary £100 per annum. Applications to Prof. W. E. Ayrton, F. R. S. 
See an advertisement. 

A junior test room assistant is required by a firm of electrical 
instrument makers. See an advertisement. 

A first-class engineer is wanted to take charge of the technical 
department of an important telephone manufactory on the Conti- 
nent. See an advertisement. 


A test-room assistant is wanted, accustomed to carry out photo- 
meter tests and possessing a thorough knowledge of glow lamps and 
their manufacture. Wages 40s. See an advertisement. 

There are vacancies for a few armature winders, with good ex- 
perience in c.c. work, in the electrical engineer's department, Devon- 
port, Dockyard. Commencing wages 36s. for 48 hour week. Ap- 
lications to Electrical Engineer, H.M. Dockyard (North), Devonport. 
See an advertisement. 

There is a vacancy for a smart pupil in a London supply station 
having lighting and traction plant, also d.c. and three-phase supply. 
See an advertisement. 


LEGAL INTELLIGENCE. 


ae 


Overhead Telephone Lines. 


ше ah Railway and Canal Commission (Mr. Justice A. Т. 
the appeal я "m 3 E. Gathorne-Hardy and Sir J. Woodhouse) heard 
ours ийде ae S ostmaster-General from the decision of the County 
by Watford С оа Herts, who held that the condition imposed 
telephone s Council in consenting to the Postmaster-General carrying 

vires along Queen’s-road, Watford—i.c., that the wires 


should be | Mr. A. E. Felgate, electrical engineer, Reading, has a vacancy 
ius i den e оаа notunreasonable. | for a premium pupil. See an advertisement. Е 
General ; “GENERAL said that in March, 1907, the Postmaster- s Я : : i 
eneral asked the Council to consent to the erection of overhe ad telé: Birmingham Corporation require a mains foreman for their elec- 


tricity department. Applicants must bo over 80 ycars of age and 
have had previous experience in the laying and maintenance of h.t. 
and lt. cables for lighting, power and traction. Wages £2. 58., 
rising to £3. 5s. per week. Applications to Mr. R. A. Chattock, 14, 
Dale End, Birmingham, by Dec. 30. 

Carlisle Corporation invite applications for the appointment of 
electrical engineer. Candidates must be duly qualified electrical 
engineers not exceeding 40 years of age, and will be required to 
devote whole time to discharge of duties of the office. Commencing 
salary £300, increasing by annual increments of £20 to a maximum 
of £400 per annum. Applications to the town clerk, Mr. A. H. 
Collingwood, Carlisle, by noon 23rd inst. 

A qualified lecturer is required at the School of Military Engi- 
neering, Chatham, to deliver a series of lectures on electrica 
engineering (theory and practice), commencing first ‘week in Feb., 
1908. The series is to consist of about 32 lectures of two hours’ 
duration, four mornings per week. Further particulars from the 
Instructor in Electricity. . 

Halifax Corporation want a traffic superintendent (£250, rising 
to £350 per annum) and а rolling-stock superintendent (£130, 
rising to £160) for their tramways. Applications to chairman of 
‘Tramways and Electricity committee by 10 a.m. Dec. 23. | 

An assistant lecturer and demonstrator in mechanical engineering 
is wante l at Birmingham University. Stipend £150 per annum. 
Particulars from the Secretary, to whom applications by Dec. 31. 


phon i 1 , 
Nest cen 3-rond, but the Council insisted upon the wires 
po es erected alone пы because it would be inconvenient to have 
ground was six tim the road. The cost of placing the wires under- 
reasonable for th ave ae of erecting overhead wires, and it was un- 
he Postmaster d ouncil to object to wires being carried overhead. 
if local aa had to deal with many towns and villages, and 
Watford th les were encouraged to follow the course adopted by 
e result would be that the development of the telephone 


service А 
ew 1 9 5 ne seriously retarded. He denied that the erection of a 
r. Моо Ke any inconvenience. 
honest] y thou N the Council), contended that as the Council 
tion they ha d that the erection of the posts would be an obstruc- 
Watford since 1850 оа their duty and зау so. The population of 
road, in which th Р ad increased from 19,000 to 37,000, and Queen’s- 
of the main th € Fostmaster-General desired to erect poles, was one 
Uon station to uuo Dearie from the London and North-Western junc- 
fter hearin e centre of the business part of the town. 
g evidence on both sides, the Court. reserved judginent. 


Blectromobile Qo, 
n Monday 

Vaughan "Wil; he Court, of Appeal (Lord Hulsbury, Lord Justice: 
appeal from a a Mr. Justice Bigham) gave judgment in this 
brat an iunc poe of Mr. Justice Warrington, who refused to 
Usiness under t! n to restrain defendants from using or carrying on 
Other style ie title of the British Electromobile Co. (Ltil.), or any 

or name which included tho word © eleetromobile." 


(Ltd.) v. British Electromobile Co. (Ltd.) 


m 
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An engineering master is required at Coventry Municipal Techni- 


cal Institute, salary £160 per annum. Farther particulars from the 


secretary, 13, Priory-row, Coventry. 


An engineering science master (£200 per annum) and an assistant 


engineering science master (£100 per session) are required by Bootle 
Education committee. Conditions from Mr. John J. Ogle, secretary 
for higher education, Bootle. Applications by Dec. 21. 


Candidates seeking the posts of assistant engineers on the Baro- 
Karo Railway in Northern Nigeria, should address their applica- 
tions to the Crown Agents for the Colonies, Whitehall-gardens, S. W. 


Mr. L. Lownds, B.Se., Ph.D., has beon appointed head of the 


department of Physics at the South-Western Polytechnic as from 
Jan. 1. Mr. Lownds has occupied the position of chief lecturer in 
Physics at the Polytechnic since 1902. Arising out of this appoint- 
ment, Dr. W. Н. Eccles, who has hitherto acted as head of the 
department of Mathematics and Physics, will assume control of the 
former department. 


Arc Lamp Patent Litigation —Messrs. D. Santoni & Co. (1906) 
(Ltd.) have sent us a statement purporting to represent the present 
position of the action brought against them by the British Westing- 
house Co. for alleged infringement of the Bremer flame arc lamp 
patent, As this statement has been traversed by the British West- 
inghouse Co. in a communication just to hand, we think no useful 
purpose will be served by publishing the correspondence at this 
juncture. 


Argentina.— The Review of the River Plate says work will 


shortly commence on the Zarate electricity works. 

Salidillo Municipality have accepted the offer of Senor Pablo Rus 
for erection and working of electricity works. 

The Cia Alemaña Transatlantica de Electricidad are taking over 
Mr. В. 8. Garcia’s Tucuman electricity supply and tramway con- 
cession. 

5 elect'icity supply unde. taking will be inaugurated next 
month. 

P. Chambers & Co. have azquired Newbery & Kempt's concession 
for an automatic telephone installation. 


Beckenham.— The salary of the electrical engineer (Mr. J. E. 
Tapper) has been increased by £75 per annum as from July 1 last. 
Belfast.—The Tramways and Electricity committee unanimously 


recommend the Corporation to proceed with the Lagoniel tramway 
extension. 


Breach of Mining Regulations. —At Gateshead Petty Sessional 
Court last-week, Mr. John 8. Nesbit, manager of the Marley Hill 
Colliery, was charged with having failed to comply with a special 
rule established with respect to Marley Hill Colliery, by not having 
covered up certain live parts of electric switches in the Sandgate 
district of the Busty seam, in contravention of the Coal Mines Regu- 
lation Act. 

Mr. HorwEs (who prosecuted) said that under sec. 51 of the Coal 
Mines Regulation Act, 1887, provision was made for the establishment 
of certain special rules, in addition to the general rules, and in the 
Marley Hill mine certain special rules were established with regard to 
electricit у That particular case was in connection with a small electric 
motor, which was started by means of a switch handle. The part of 
the handle that had to be grasped was made of vulcanite, but close 
to the handle was a piece of live copper, which was unprotected. 
The machine was only delivered at the mine on Aug. 20, and on 
Aug. 21 whilst à man named Willis wus manipulating the handle 
he touched the live piece of metal with the result that he was killed. 
For defendant, it was said that the man who was killed was experienced 
in the working of electrical machines, and there was no need for him to 
i коош шн if the necessity did arise, a 

b oves were provided. Т age ther 
considered they had done all that was бсле ANUS 

The Bench considered it a neglect of duty to allow live parts to re- 
main uncovered ; but, as the prosecution did not press the charge, the 
magistrates imposed a penalty of £5 and costs. | 

Brighouse.—On Wednesday a communication was received from 
the West Yorkshire Tramways Co. asking for the terms upon which 
а сое would supply electricity for the proposed tramways іп 
+ e district. The matter, as well as the purchase of electricity in 

ulk from the Yorkshire Electric Power Co., was remitted to a 
special sub-committee. 


Cardiff.—The Finance committee have a 

| e CC pproved of the proposal 
to expend £4,507 in equipping the docks sub-station and in 19195 
cables to the G. W. R. station, in order to give a supply of electrical 


energy to the G.W. Railway Co. and other customers in the docks 
district. | 


Customs Duties.—It has been decided that import dutias аз sat 
ree are payable under the new Customs Tariff of New Zea- 
Е ^ QE motors 10 per cent. (15 par cent. after March 81, 
ieu if made in foreign countries); electric locomotives (classed as 

lining machinery) and electric desk fans and motors combined 


(as electric apparatus, n.o.e.), 20 " д 
Merch 81, 1006, М of foreign eich. * CO per cont altor 


Dover.—An inquiry was recently held into the application of the 


Corporation for sanction to a further loan for extensions of the 


electricity undertaking, and the L.G. Board have now written to 
the Council that— | 

An investigation of the accounts shows that there has been an in- 
creasing annual loss during the riod that the works have been 
carried on by the Corporation. е purchase price appeared to re- 
present the cost price of the works, which had been in working for 
seven years, goodwill representing £52,370. The Board wished to 
know who advised the Corporation as to the price and on what infor- 
mation the valuation was made. On the information before them they 
were of opinion that the advice on which the Corporation acted was 
entirely mistaken and that the company received a sum in oxcess of 
the value of the undertaking. The Board asked to be furnished with 
ull documents connected with the matter. 

The Council have replied that the loss is mainly due to the fact that 
though they asked for a loan for 42 years they were only allowed 35 
years. They were reluctant to raise the price of current, though in 
Hastings and Eastbourne it was 20 per cent. more than in Dover. 


Dumfermline.—The Fife Electric Power Co. have given the 
Council notice of intention to lay electric cables in the district. 


Dundee.— For the half-year ended Nov. 13 the receipts of the 
tramways department show an increase of £885 over the corre- 
ponding period of last year, and the estimated increase for the year 
is £1,688. 

Edinburgh. The public electric lighting is to be extended to the 
new tramway termini at Colinton and Gorgie-roades. 

The Couneil decided on Tuesday not to take any action in regard 
to Mr. N. A. Thomson’s scheme for the electrifica'ion of the tram- 
ways in the city. 

Electrical Exhibition (Manchester, 1908).—As reported in our 
last issue (р. 341) meetings in connection with this exhibition were 
recently held in Manchester and London. The members of the 
general committee alread y appointed are :— 

Representing Corporations donating to the fund : Councillor Kaye, 
J.P. (deputy chairman Manehester Electricity committee), Councillor 
Barrett (chairman Salford Electricity committee), Messrs. Arthur А. 
Day (chief engineer, Bolton) and T. Roles (chief engineer, Bradford). 
A further nomination has yet to be made on this section of the com- 
mittee. 

Representing supply companies donating to the funds: Mr. C. D. 
Taite (chief engineer, Lancashire Electric Power Co.) | 

The following gentlemen were elected at last week’s meeting (at the 
Hotel Cecil) representing general exhibitors :— | 

Nominated by the Electrical Manufacturers! Association: Messrs. 
H. Berry (Berry, Skinner & Co.), H. Nalder (Nalder Bros. & Thomp- 


son), H. Oppenheimer (International Electric Co.). The following were 


nominated by the meeting: Messrs. T. J. Grainger (Sunbeam Lamp 


Co.) and J. E. Kingsbury (Western Electric Co.). Mr Kingsbury, how- 
ever, cannot accept office and Mr. O. II. Bishop, who was next on tho 


list of votes, will join the committee as representing the Edison & Swan 


United Electric Light Co. 

The following is a list of the principal firms who attended the meet- 
ing: Armorduct Mfg Co, Albion Clay Co., Berry, Skinner & Co, 
British Prometheus Co, Easton Lift Co., Electromotors (Ltd.), Edison 


& Swan Co., Electrical Fittings Co, Electrical Power Storage Co., 


Falk, Stadelmann & Co., General Electric Co., Hart Accumulator Co., 
Samuel Heath & Sons, International Electric Co., Johnson & Phillips, 
Langdon-Davies Motor Co., A B. Lord & Co., A. P. Lundberg & Sons, 
Marsh, Sons & Co., Nalder Bros. & Thompson. Sunbeam Lamp Co., 
Sterling Telephone Co, Siemens Bros. Dynamo Works, Union Cable 
Co. and Union Electric Co. Messrs. Kaye and Pearce represented Man- 
chester ; Barratt and McCowen, Salford ; and Hustler and Roles, Brad. 
ford Corporation. Dr. T. R. Glazebrook re presented the Institution of 
Electrical Engineers, and Mr. E. Cunliffe-Owen the Committee of Lon- 


don Supply Companies. 


Electrical Trades’ Benevolent Institution.—A member of the 
committee of this Institution writes asking us to again remind our 
readers that at this time of the year the Electrical Trades Bene- 
volent Institution would be glad to receive contributions towards 
the object for which it exists. Our correspondent writes:— . 

I shall be obliged if you will tako the opportunity of ngain reminding 
your readers of the continued existence of the above Institution. Tam 
glad to say it is making progress in the collecting of funds, but I could 
wish that the interest taken in it were more widespread, and that 
these funds came from a still greater number of individual members 
of the industry. Any of your readers feeling an interest in the matter 
can obtain the fullest particulars from Mr. W. Davenport, secretary 
of the National Electrical Manufacturers’ Association, 2, Queen Anne = 
gate, Westminster, London, S.W. 

Electricity in Mills —A new mill is to be built on the site of the 
old Longrange Mill, Waterhead (Ода, which will hold about 
60,000 spindles The Orme Ring Mill (Ltd.) bas been fo med to 
carry on the undertaking and it is proposed to adopt electric driving. 
Appli-ation has been made to Oldham Corporation for terms for the 
supply of electrical energy. 

At the meeting of the Pillsbury-Washburn Flour Mills Co. last week 
the chairman (Mr. R. Glyn) stated that of the capital expended duri ig 
the past year (£39,650), the greater part has been spent on the erection 
of a new electric power plant on Hennepin Iland It was expectet 
that that important addition to their property would be completed 
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early in the spring. The plant had been leased to the Minneapolis 
General Electric Co. from the moment they were in a position to supply 
power and on terms which should prove satisfactory to everyone con- 


cerned. 


Franco-British Exhibition —Mr. C. S. Northcote writes, in re- 
ference to the remarks made by Dr. Glazebrook and Mr. E. Cunliffe 
Owen at the meeting at the Hotel Cecil last week (reported in The 
Electrician for Dec. 18, р. 341), that, as organising manager of the 
committee responsible tothe Electrical Section of the Exhibition, he 
is desirous of obtaining support from electrical manufacturers 
interested in special or proprietory articles daily required by the 
public in connection with electrical installations. 

The possibilities of making a striking advertisement in conjunction 
with electric supply undertakings of London in a collective exhibition 
or demonstration of electricity is (says Mr. Northcote) one which will, 
doubtless, appeal to many, and although my committee are fully aware 
that an undertaking of this description cannot be looked upon as an 
ordinary exhibition, it certainly affords a direct means of bringing the 
maker's or supplier's names of special apparatus before the public. I 
am assured by several of the supply companies’ officials that if I can 
make an application to them for support from a representative number 
of electrical manufacturing firms the same will be forthcoming, aud 
then arrangements can be made whereby the cost to each exhibitor or 
advertiser will be bv no means excessive. 


Greenwich Boiler Explosion Inquiry.—Mr. A. A Hudson, 
barrister-at-law, and Mr. J. H. Hallett, C.E., opened on Monday a 
formal investigation on behalf of the Board of Trade into the cause 
of the fatal explosion at the generating station of the South Metro- 
politan Electric Light & Power Co., Blackwall Point, on Dec. 20, 1906. 

Mr. Varx, forthe Board of Trade, explained that the boiler plant at 
the time of the explosion consisted of six Babcock- Wilcox boilers 
which were fitted with thermal storage drums. The particular storage 
drum of the set which exploded. was examined. after construction by 
Mr. R. H. D. Fernie, the inspector of new work at Renfrew, and it 
was tested in his presence to 240 Ib. per square inch hydraulic pressure. 
It was attached to No. 6 boiler at Greenwich, and on July 24, 1906, was 
again tested to 230 lb. About Aug. 14 the drum was first set to work, 
and on Oct. 22 a slight leak was found in one of the seams at the back 
end of the drum. Another leakage was found on Dec. 17 owing toa crack 
onthe plate. At the time of the ex plosion (4 p.m. on Dec. 20) there was a 
pressure of 160 Ib. and 3 ft. of water in the Шш: The boiler foreman 
(Coombes\, who was somewhere in the neighbourhood, and he and the 
А of the Boiler Insurance Со. (Мг. Shaw), who was up a ladder 
ooking at the leak, were killed instantly, and eight other men were 
Injured, but not da 


| Опе end of the therinal druin fractured 
€ re imferentially at the 


| nuckle of the flange, the dished end being 
dieti M entirely, The shell itself was projected in a longitudinal 
е ton through three brick walls, and came to rest about 95 yds. 
the ата ouring gas works. The left-hand drum of No. 6 and 
e c ш of No. 5 boiler were displaced. The roof of the boiler 
11 A lown off and the walls weredamaged. Mr, Vaux said there 
Mis ree main points in the inquiry—First the manufacture of the 
follow. Ж, the manufacture of the drum, and third, the method 
thed ed by the South Metropolitan Co.'s officials in their treatment of 

Eon after the crack appeared. ` 
the eme given by Mr. H. W. Bowpes, managing director of 
euh үер Electric Light & Power Co., who said that in 
ае nee ast year he noticed a hair crack, and a small amount of 
was e it. He did not think the crack was dangerous. It 
in oun 3 that the crack might be plugged to stop it steaming, 
the ex 10810 es accopt a plugged plate in a new structure. After 
ahi 105 en 10 examined the end plato which had blown out, 
More it E ratas indentations around the knuckle of the flange, 
ective plate broken. He thought it was due either to a de- 
í ы » or it had been injured in process of manufacture. 
there had ER the surface of the fracture. It looked as though 
way round hea an internal and invisible crack more than half- 
of them ne; E. rumhead. He thought the large indentations—some 
must have 555 an inch across — were of importance, because the metal 
caused the i 1 distressed hy the process, whatever it might be, that 
ап inch dee E Sree. Some of the indentations were an cighth of 
After the an The fractures went through some of them, but not all. 
walls, ae the drum itself was driven through three brick 
driven throu h po was turned from concave to convex by being 
accident the is e walls, but it was not broken. At the time of tbe 
eaky joints 9 8 of their heaviest pressure would be coming on. 
work, and th ere not exceptional in a boiler when it was first set to 
© one in that boiler had nothing to do with the explosion. 


Mr. ALBE 8 eas : 
the drum 9 BekrExstAw, charge engineer, suid that the crack in 
ot think; ained in the same condition for several days, and he did 


ent he ky was dangerous. About 4 p.m. on the day of the acci- 
tons kiled) B one the leak with Mr. Shaw (one of the two per- 
i ; and it was then in exactly the same condition as pre- 


Vlous] y. е 
ех losion uu not left the boiler more than a minute when the 


vidence А : 
was also given by Mr. J. A. Constable, resident engineer, 


of the S 
d roin a e ita Co., Mr. II. L. Shermer (who superintended 
Babcock y boiler), Mr. H. W. Kolle (assistant manager of 
hermal sto ock & Wilcox, the makers of the boilers and the 
іе the ad drum). Mr. Коле said that the steel plates from 
È Sons, Tl , Was constructed were supplied by Mesars. Beardmore 
end w e Information that there was a slight crack in t 


аз : 
recogni conveyed to him on the day before the explosion, and he | 


nsed Ё ; 
that there was some potential danger of explosion in the 


— 


event of the crack extending, though not immediate danger. When he 
visited the scene after the explosion and madea cursory examination of. 
the drum end he came to the conclusion that there had heen a brittle 
place. Since the accident his firm had not endeavoured to obtain any 
further orders for thermal storage drums, and two drums already con- 
structed had been altered, one at the request of u boiler insurance 
company and another by his firm's clients themselves. 

Heywood (Lancs .)—At a meeting of the Council last week it was 
reported that the demand for electricity was increasing so rapidly 
that a scheme for extensions was under consideration by the Elec- 
tricity committee. | 

Ilford.—The Tramways committee has accepted an invitation of 
the G.B. Surface Contact Co. to view the lines which are being laid 
by the L. C. C. in Bow-road. 

Kingswood.—On Wednesday the Council agreed to assent to the 
application of the Kingswood Electric Supply Co. for an extension 
of the period of their electric lighting order. 

Lecture.—At a récent meeting of the Insurance and Casualty 
Society of Glasgow, Mr. T. Crichton Fulton delivered an interest- 
ing lecture on Fire Risks.“ 

He asserted that 40 per cent. of the electricully-caused fires in Glas- 
gow were cuused by the fusing of gas pipes through areing from steel 
or other metal tubes which had become alive from a leaky conductor, 
and which were either in direct contact with the gas pipes or in con- 
tact through some earthed metal work in the building. Bad workman- 
ship, faulty material, fittings and apparatus wrongly or carelessly 
erected, &c., also increased the risk, but most, if not all, of these risks 
could be obviated or greatly minimised, by careful supervision, inspec- 
tion and testing by competent engineers at the time the work was 
done, and especially by inspection at intervals to detect in time 
dangers due to the deterioration of materials. The re was danger also 
from the interference by ignorant people with apparatus, wiring and 
fittings. 

Light Railway. Maidstone Corporation Light Railways(Esten- 
sions No. 2) Order (1907) has been confirm ed. 

London County Council—On ‘Tuesday it was agreed to lend 
£8,155 to Hampstead for electric lighting. | 

Subway Tramwuys.— Capital expenditure of £9,240 was authorised 
in connection with the subway from the Strand to Victoria Embank- 
ment for the construction of the subway tramway track. 

Caledonian-road and Seven Statera-road T галиге уя, — Capital expen- 
diture of £104.122 was authorised for electrifying the lines (1) from 
King’s Cross via Caledonian-road, and a short portion of Camden-road 
to Holloway road, and (2) from Holloway-road via Seven Sisters-road 
to Finsbury Park. It was proposed to invite tenders for roadwork 
and platelaying, for the supply of the slot and conductor rails and 
cables, and for laying cables. : 

Supply of Electrice Power to Tramways —It was resolved to enter into 
an agreement with Woolwich Council for a temporary supply of power 
for the working of the Beresford-square to Abbey W ood tramways at 
1d. per unit. | | | 

Lighting of Rotherhithe Tunnel.—Rates having been obtained from 
the London Electric Supply Corpn., Bermondsey Borough Council ad 
Stepney Borough Council, for the lighting of the above 0 and 
for power for working the pu mps, 16 was agreed to accept the ol er o 
the company for lighting and of Bermondsey Council for power. 

L. C. C. Testing Stations.— Fulham Electricity committee, re- 
porting on the proposed scale of fees for testing, &c., state that а 
committee of а conference of borough councils had considered the 
matter, and it was decided to again press for an interview with the 
County Council. The provision of testing stations would entail a 
considerable expense for installation and maintenance in addition 


to the fees which would have to be paid to the inspectors, whereas 


i i d for without the provision of 
tests could quite easily be arrange i 


special testing stations. The borough represeníativ 
Council are to be asked to support the postponement of the matter. 
Lowestoft.—At a special meeting of the Council last „ 
proposal to apply for a provisional electric lighting order for Оа оп 
Broad was approved. | 
Maidstone.—The Council have applied for sanction to an ad- 
ditional loan of £1,540 for extensions of the electrici ty works. 
Newcastle-on-Tyne.—Twenty arc lamps are to be erected from 
Westgate-road to Bentick-road. "— ee er 
uth.—A special meeting of the Cou 
16 an electricity supply scheme pea by Mr. 
A H. Gibbings. The initial outlay - 1 ~ x TN 
== eeting of ratepayers has protested ав 
of Mee Canale deciding 100 40 extend the tramways to Dove- 


coteland. А Т 
Provisional Orders Revocation. 
voked the Aylesbury Electric Lighting Order, 
Electric Lighting Order, 1904. | 
St Panties (London).—The value of the electric current ald 
during the September quarter was £13,495. 11s. 3d., agains 


i f 1906. 
05. 16s. 9d. for the corresponding quarter o! 1000 | 
и 486 units were sold to private consumers, against 996,840, and 
: against 342, (35. 


— The Board of Trade have re- 
1906, and the Devizes 


lic drum | 396,297 were supplied to the publie A. e alic ОО 


Additional water softening plant is to 
Park station. 
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Stoke Newington (London).—On Tuesday the joint report of the 
Electric Lighting and Public Health committees,which recommended 
an expenditure of £3,700 on the extension of the destructor works 
and the utilisation of the steam in the generation of electric current, 
was adopted. 

It is intended to obtain a high-speed engine and 80 kw. dynamo, 
steam exhaust and drain piping, &е. ; a Berryman feed-water heater, 
feed pump, pressure boosting dynamo and motor; switching gear. 
and instruments, &c., estimated to cost £2,000; mains between do- 
structor house and transformer station, estimated to cost £1,280. 
The buildings and continyencies make up the balance of the £3,700 

Surbiton.— Mr. H. Ross Hooper concluded his inquiry last week 
into the application of the Council for sanction to borrow £20,000 
for extending the electric light undertaking. 


Through Tube Fares.—The Central London and the Baker Street 
& Waterloo Railway companies have introduced cheap through fares 
between all stations on their respective lines, The new system 
came into operation on Wednesday. 


Tokio.—The Municipal Council have agreed to purchase the local 
electric tramways. Municipal bonds for 67,500,000 yen will be 
issued at the end of March. It is stated that the Government is 
inclined to authorise the purchase in order to avert the threatened 
panic at the end of the year. 


Tunbridge Wells.—Sanction has been received toloans of £1,940 | 


for excess expenditure, £6,658 for new plant, and £946 for public 
lighting. £40, the cost of 200 Osram lamps has been disallowed. 

The Council propose to substitute electric lamps for 200 gas lamps. 
The annual charge for the former is £3. 9s. 4d. each. 


Willesden.—Application is to be made for sanction to a further 
loan of £14,727 for extensions of the electricity undertaking, includ- 
ing £3,875 for additional plant, £1,125 for meters and indicators, 
£2,550 for services and £8,000 for mains extensions. 


Workhouse Lighting.—Auckland (Durham) Guardians have 
referred the proposal to adopt electric lighting in the workhouse to 
the building committee. 


TRADE NOTES AND NOTICES. 


— — 


TENDERS INVITED. 


Rawtenstall Corporation invite tenders for supply, delivery and 
erection of three steam dynamos and accessories. General con- 
ditions, specifications and forms of tender may be seen at the offices 
of the consulting engineers (Messrs. Lacey, Sillar & Leigh), 2, Queen 
Anne's-gate, Westminster, S. W., and 78, King-street, Manchester, 
but can be obtained from the former office only. Tenders to the 
town clerk (Mr. James Whalley), Municipal Offices, Rawtenstall, 
by Dec. 30. See also an advertisement. 


. Tenders are invited by Llandudno District Council for supply, de- 
livery and erection of (a) traction battery and (b) automatic reversible 
booster and necessary switch gear. Specifications from the electrical 
engineer (Mr. H. Morton), Electricity Works, Llandudno. Tenders 
to the clerk to the Council (Mr. Alfred Conolly), Town Hall, Lian. 
dudno, by Jan. 4. See also an advertisement. 


Leyton Urban District Council invite tenders for public lighting 
lanterns for incandescent electric lamps. Specification, with 
schedule and form of tender, from the electrical engineer (Mr. F. 
Harman Lewis), electric light and power works, Cathall-road, Ley- 
tonstone. Tenders to the meeting of the Council to be held at the 
Town Hall, Leyton, on Tuesday, Dec. 81, at 7 p.m. 


Belfast Harbour Commissioners are prepared to receive tenders 
for the construction of a double line of electric tramway (permanent 
way, electric masts, cables, wiring, lamps, &c.) on the co. Down 
side of the harbonr. Copies of specification, &c., from the harbour 
engineer (Mr. W. Redfern Kelly, M.Inst.C.E.) Tenders to the 
secretary (Mr. W. A. Currie), Harbour Offices, Belfast, by Dec. 28. 


| Tenders are invited by the Antwerp municipal authorities for the 
installation of electric light on Quays Nos. 38 and 34 of the Bassin 
de la Campine. Tenders to M. le Bourgmestre, Hótel de Ville, 
Antwerp, by 23rd inst, A deposit of 400fr. (about £16) will be re- 
quired. Specification from the Hótel de Ville, Antwerp (price 1fr ), 
or a copy may be inspected by British firms at the Board of Trade, 
79, Basinghall-street, London, Е.С. 


The Cia. General de Tranvias Electricos de, Valencia have applied 
to the Ministerio de Fomento for a concession for the construction 
of an electric tramway in that town. A period of one month from 
the date of the Gaceta" de Madrid of Dec. 11 is allowed for the 
presentation of other offers on & basis more advantageous to the 


1 Offers to the Direccion General de Obras Publicas, 


TENDERS RECBIVED AND ACCEPTED. 
London County Council received the following tenders for steel 
underframes for 50 car-bodies :— 


Hurst, Nelson & Co. (acc.) £1,975 | De Bergue & Со.  ............ £2,987 
Mountain & Gibson ......... 2,402 | G. R. Turner (Ltd.) ......... 2,215 
United Electric Car Co. ... 2,5% | Heenan & Froude ............ 2,150 


London County Council have extended the existing contraet with 
Hadfield’s Steel Foundry Co. for the special work for the extension 
of the Strand-Vietoria Embankment subway, and also for the 
special track work required for the Caledonian-road and Seven 
Sisters-road tramways. The contract with Spagnoletti Limited has 
also been extended to include the supply of l.t. switchboards for the 
Caledonian-road and Seven Sisters-road tramways, and that of the 
General Electric Co. for additional sub-station machinery at £1,608. 

London County Council received 15 tenders for constructing the 
Hammersmith-Harlesden tramways, ranging from £39,098. 8s. 2d. 
to £58,861. 11s. 6d., and the lowest, that of Geo. Wimpey & Co., 
was accepted. Messrs. Wimpey are to be allowed to sub-let the 
contract for tie bars and bolts to Bayliss, Jones & Bayliss, and the 
creosoted deal blocks to J. B. Lee & Son. 

For the special trackwork of the Hammersmith Harlesden route 
Hadfield's Steel Foundry Co.’s tender (at £1,666. 12s. 6d.) was ac- 
cepted. The amount of the other tender received (Edgar Allen 
& Co.) was £1,773. 

For the supply of tram rails for the route soven tenders were re- 
ceived, ranging from £11 546 to £15,579. 103., and the lowest (that 
of Walter Scott, Ltd.) was accepted. It has also been decided to 
extend this contract so as to include the rails for the Aldwych-Vic- 
toria Embankment subway and for the Caledonian road and Seven 


Sisters road routes. The total value of the entire contract is £19,691. 
Walter Scott (Ltd.) will be allowed to sub-let the following portions : 


(i.) To Coghlan Steel & Iron Co., the rolling of the fishplates, and 
(ii.) to Guest, Keen & Nettlefolds, the supply of bolts and lock nuts. 

Six tenders were received for supply of flat-bottomed rails and 
fastenings for the Bow, Hammersmith and Hackney ear sheds, and 
the lowest, that of P. & W. MacLellan at £1,072. 183. 9d., was ac- 
cepted. The highest tender was £1,262. 


Hammersmith (London) Electricity committee received 19 tenders 
for 250 H. p. electric motor (speed 500 revs. per min.), varying in 
amouut from £181 to £289, and that of the Electric Construction 
Co. (at £188) has been provisionally accepted. For four 30 н.р. 
motors (speed 250 revs, per min.) the tender of the same company 
at £248 was ala» 8 In this case there were 20 tenders, varying 
in amount f om that of the accepted to 4 28. For one 18 H. r. motor 
there were 20 tenders, and that of Mavor & Coulson at £75 (speed 
1,400 revs. per min.) was accepted. The amounts varied from 
£37. 10s. to £75. For three 10 H р. motors 21 tenders were rec:ived, 
varying in amount from £99. 10s. to £168, and that of the Langdon- 
Davies Motor Co. (at £94. 10s.) was accepted. 


Hammersmith Council have received the following quotation from 
the British Electric Transformer Co. for supply of transformers for 
use in connection with the Franco-British Exhibition :— " 

Six 200 kw. machines for reducing the pressure on the Council's 
supply at £175 each ; six 100 kw. machines (three-phase) for reducing 
pressure of supply from the Kensington & Notting Hill supply station, 
£150 each, or for hire for eight months, £280. The Electricity com- 
mittee has provisionally accepted the tender for the hire of the three- 
phase machines, and will purchase the six 200 kw. transformers. 


For the switch gear required for the Franco-British Exhibition the 
following tenders have been received by Hammersmith Council :— 

Cowans (Limited.)( prov. accepted ), £1,154 (including erection, delivery 
in 10 weeks); Ferranti Limited, £1,077. 8s. 6d. (no generating station 
panels, eight weeks), and £1,277. 16s. 6d. (including erection, eight 
weeks) ; British Thomson-Houston Co., £1,078. 7з. 6d. (no generator 
panels, eight wecks) ; Spagnoletti (Limited), £1,651. 1Cs. (eight weeks). 

The General Electric Co. is to supply (for £620) а motor-geucrator 
with an output of 150 kw. for use in e mnection with the exhibition. 


Bermondsey (London) Council have acc:pted the tender of John- 
son & Phillips for 670 yds., 0:5 вд. in. l. t. triple ‘concentric lead- 
covered cable at £648. 14s. 1d. ; 189 yds. 0°58 sq. in. l. t. triple con- 
centric lead-covered and steel armoured cable at £189. 108. 3d.; 
670 yds. 2 sq. in. 1.6. triple-concentrie lead-covered cable at 
£292, 4s. 8d. Tenders were also submitted by W. T. Henley's Co., 
W. T. Glover & Co., Siemens Bros & Co. and Callender's Co. The 
tender of the latter company was accepted for some 7/22 S.W.G. flat 
twin lead-covered cable. 


Luton Corporation have accepted the following tenders : — i 
D. P. Battery Co, traction battery, £562; Laucashire Dynamo 
Motor Co., automatic reversible booster, £215; Johnson & Phillips, 
traction switchboard, £257; W. T. Henley's Co, supplying and laying 

1,000 yds. of feeder, at 15s. 9d. per yard run. 

Stoke Newington (London) Council received four tenders for lay- 
ing mains in certain roads, and that of W. T. Henley's Co. at 
4623. 28. 11d. was accepted. The Council received six tenders p 
wiring private preinises in the borough for 12 months, and that o 
Mr. J. H. Golding was accepted. 
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BANKRUPTCIES, LIQUIDATIONS, &c. 

An application for the discharge of Albert Dickinson, electrical 
engineer, 19, Upper Mill-hill, and Electrical Works, Dixon Lane- 
road, Wortley, Leeds, will be heard on Jan. 20 at the County Court 
House, Leeds. 


The discharge of Carl von Buch (described in receiving order as 
Carl von Bush) has been granted, subject to payment of £100 and 
£1. 10s. co:ts, and to consent to judgment for £490, payable in 
annual instalments of £100. 

The discharge of Alex. McCallum, electrical engineer, 29, Vio- 
toria-stroet, and Crown Works, Darwen, is suspended for two years. 

The trustee (Mr. T. Barton, City-chambers, Catherine street, 
Salisbury) in the failure of Francis Williams, electrician, 17, 
Orchard-strect, Bemerton, Salisbury, has been discharged. 


Nelson Patent Lighting Co. (Ltd) is being wound up voluntarily. 
Mr. J. Moorhouse, jun., Central chambers, Market-street, Nelson, is 
liquidator. 

An account of the winding up of the Kalgoorlie Electric Power 
& Lighting Corpn. (Ltd.) will be given on Jan. 15 at Broad-street 
House, London, E.C. 


A meeting to receive an account of the winding-up of Foreign 
Electrical Bleaching Patents (Ltd.) will be held at 112, Wood-street, 
London, E.C., on Jan. 20. | 

Re D. Santoni & Co. (1906), Ltd.—Mr. Н. Gordon Nordaby 
13-14, Abchurch-lane, London, E.C., notifies us that he has been 
appointed receiver and manager on behalf of the debenture-holders 
of the above company, and Mr. Ronald Power, London manager of 
the company, notifies the creditors that a meeting has been called 
for to day (Friday) at 2:30 p.m. at 64, Chancery-lane, W.C., when а 
statement will be submitted. 


Sale by Auction.—Messrs. Fuller, Horsey, Sons & Cassell have 
been instructed to sell by auction at Н.М. Dockyard, Portsmouth, 
on Tuesday, Jan. 14 and following days, old and surplus stores, 
including indiarubber, 1,500 tons mild steel and steel and iron scrap, 
70 tons old wire rope, zinc ashes and bottoms, and old lead, 55 tons 
old electric cable, electrical gear and stores, engines and boilers, 
lamps and lanterns, machine tools, &c. May be viewed three work- 
ing days prior to and on mornings of sale. Catalogues (6d. each) 
at the Dockyard, and of the auctioneers, 11, Billiter-square, London, 
Е.С. See also an advertisement. 

Plant for Sale—Two 50в.н.р. motors, spare armature, two 
controllers, 350 cells in ebonite boxes and two ventilating fans are 
for sale. Offers to Mr. J. T. Mears, The Old Ship,” Richmond, 
Surrey. See an advertisement. | 

Partnership Wanted.—A partnership is required in electrical 
wiring and fitting business in Manchester by one capable of in- 
fluencing business and willing to invest £1,000 in suitable concern. 
Applications to Messrs. Wheatley Kirk, Price & Co., Albert square, 
Manchester. See an advertisement. | 

Electric Signs.—The Edison & Swan Co. are placing on the 
market a new type of electric sign, which is made with fully rounded 


Closed. 
“Luxeon” LETTERS MOUNTED ON InoN 
Boxes, OrEN AND CLOSED. 


Open. 


THE ABOVE FIGURES SHOW 


; : d 
ounted so as to be interchangeable if required, an 
V дон attractive appearance not only whilst illuminated, 
but also by daylight. These letters resemble snow in colour and are 
made with bevelled edges. The sign is claimed to be more econo 
nical in use than any other type of electric advertisement, аз a 
“ingle 5 c. p. lamp is sufficient to illuminate the whole of an е 5 
Tete Tho sign is introduced under the name of “Luxol. i 
gas f “+ Luxol” signs are low, and the workmanship and gener: 
Bnish le nothing to be desired. The letters can be obtained in 
i for all classes of premises, varying from the 


ize suitable p: f / : 
renes ie ite o de tap of in Si Ui. and Ibin 
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pm d 


up to the 16 in. When fixed, the lamp and holder are completely 
covered by the letter, so that there is no light and shadow effect, 
whilst the entire depth of the letter and sign box need not exceed 
5 in. Ik required, the sign can be arranged to work with a motor - 
driven switch for blinking, changing colours or switching on letters 
in rotation. 

и Practical Engineer Electrical Pocket Book and Diary.— 
The 1908 edition of this Pocket Book and Diary, which has been 
revised and enlarged, has been issued by the Technical Publishing 
Co., 30, Cross-street, Manchester, and 55, Chancery-lane, London, 
W.C. The published price is 1s. cloth, or leather gilt 1s. 6d, net, 
postage 2d. 


We have received from Messrs. Street & Co., the well-known 
British and Colonial advertising agents, a neatly framed and glazed 
calendar for 1908. The calendar, which is got up in an artistic style, 
5 1 with the arms of the Empire and of the leading 

olonies. 


Exports of Electrical Goods and Apparatus. The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Dec. 11 to 17, with the ports of 
destination :— 

Africa Alexandria, £81 (including £10 telegraph material) ; Delagoa 

Bay, £35; Durban, £845 (including £132 telegraph material) ; Port 
Elizabeth, £44 ; Port Said, £30; Port Sudan, £244 ; Suez, £60 (includ- 
ing £25 bu ds material); Swakopmund, £22 (telegraph material). 
Argentina —Buenos Ayres, £895 (including £862 telegraph material). 
Australasia — Auckland, £282 ; Christchurch, £48 ; Hobart, £885 ; Mel- 
bourne, £2,869; Otago, £210; Perth, £1,047; Sydney, £450: Wel- 
lington, £32. Belgium —Autwerp, £51; Brussels, £210 ; Ostend, £71. 
Brazil—Bahia, £1,041. Canada—Hualifax, £2,600 (telegraph cable); 
Toronto, £192. Ceylon Colombo, £49. China -Shanghai, £75. Cochin 
China—Saigon, £85. Fiji, £47 (telegraph material). Germany —Bremen, 
£1,500; Hamburg, £43. Gibraltar, £7,812 (telegraph material). Hoi- 
land —Amsterdam, £70 ; Rotterdam, £36 (telegraph material). Hong 
Kong, £96. India Bombay, £335 ; Calcutta, £962 ; Madras, £1,182. 
Japan—Osaka, £674; Yokohama, £877. Malta, £40. Portugal — 
Lisbon, £92 (telegraph material). Russia —Kure, £60 (telegraph mate- 
rial; Riga, £70; St. Petersburg, £197 (including £57 telegraph 
material. Stam—Padang, £167. Straits Settlements — Penang, #151 
(telegraph material); Singapore, £86 (including £28 telegraph mute- 
rial. Sweden— Stockholm, £28. T'urkey—Beyrout, £16. Uruguay— 
Monte Video, £59. West Indies — Trinidad, £106. Zanzibar, £10 and 
27 tons iron telegraph poles. Total £26,998, azainst £30,480 in the 
corresponding week last year (Dec. 12 to 18). 


CATALOGUES, &c. 


Electric Heaters.—A well-illustrated leaflet (L42) of “ Stellite ” 
electric hesters on the “ Eclipse” system is issued by the Electric 
& Ordnance Accessories Co., Aston, Birmingham. 


Electrical Co.'s Leaffets.— We have received four leaflets from 
the Electrical Co., 121-125, Charing Cross road, London, W.C., 
dealing with ship and mill fittings, wrought-iron bracket lanterns 
and portable drilling machines for continuous and alternating cur- 
rent. The lists are fully illustrated, and are advance sheets of the 
company’s forthcoming complete catalogue. 


Wire Ropes.—A useful little booklet, issued by W. N. Brunton & 
Son, Musselburgh, gives some interesting information on the sub- 
ject of “ Kilindo” non-rotating wire rope. This is а speciality of 
the firm, and is, we understand, generally used in collieries and on 
construction work. 


B.T.-H. Kettles.—The British Thomson-Houston Co. is issuing 
an artistic brochure, which illustrates and prices a number of pretty 
designs in clectric tea-kettles and hot-water jugs. 


Langdon-Davies Motors. — The Langdon - Davies Motor Co., 
Dererel-street, Southwark, S. E., are sending out an att. active filing 
case, which carries all their leaflets relating to single and polyphase 
motors, small d.c. moto:8, h. p. motors, f.iction clutch motors, spur 
reduction gear motors and propeller fans. Inserted into the file is 
a folded sheet, upon which a'e a number of interesting illustrations 
of Langdon-Davies motor applications. 


Steam Traps.—A “ Water Seal” automatic steam trap is described 
and illustrated in a four-page leaflet issued by the Industrial Im- 
provements Co., Jewry-street, London, E.C. This trap has been on 
tho market for some years and is of exceedingly simple construction. 


Tachometers—The perfection of apparatus for measuring speed 
and intimating the rate of irregularly moving bodies has proved of 
immense value in industrial circles. Simple indicating devices 
always save a great deal of time and labour in calculations. Messrs. 
Moul & Co., 76-8, York-street, Westminster, S.W., are sending out 
a ve:y complete catalogue describing their standa d patterns of 
tachometers and tachographs, which should be in the hands of every 
works manager. The cut-meters for measu ing the speed of planer 
tables and the work in machine tools are of particular interest. 


Draught and Dust Exclusion.—From the Draught, Dust & 
Weather Excluder Co., Hereford, comes a booklet which gives illus- 
trated particulars of the “ Durabar." This is a mechanical con- 
trivance without springs, which is fitted to doors, and is claimed to 
effectually prevent draught or dust coming in at the gap. 


Suction Gas Plants.—We have received from the Hopkinson 
Gas Plant Co., Huddersfield, a copy of their list No. 150, giving 
particulars, prices and specifications of the types of suction gas 
plants manufactured by them. Several varieties of plant are illus 
trated in the list, including type S.B. of suction gas plant with 
Hopkinson gas engine for electric lighting. The company claim 


[ .. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nore. —The undermentioned Applications (except those marked t) are na 
open to public inspection until alter acceptance of Complete Specifications 
Those marked t are open jor inspection 12 months after the date attached 
to them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions, When 


Complete Specification accompanies application, an asterisk is affixed. 


October 9, 1907. 

22,248 PROPERT. Thermo- electric. alarm apparatus. 

22,959 ETCHELLs. Electric locks.“ 

22,285 Соте & PIER RON. Electric furnace. m 

92.289 Co.umBus ELEKTRIZITATS-Grs. м.в.Н. Coating the interior 
of metal pipes with zinc. (Date applied for, 10/10/05.) f 

22,391 NorcaERATH. Current collecting devices for dynamo-electric 
machines. (Date applied for, 10/10/06.) t . 

22,302 B.T.-H. Co. (С.Е. Co , U.S) Neutralising induction from 

: alternating electric curreut systems. 

22.311 CowPEn CoLEs. Electro-deposition of iron. 

22,312 CowPER-C.LEs. Manufacture of iron articles by electro-depo- 


sition. 
October 10, 1907. 
22,322 Jones. Brakes for tramway and railway vehicles. 
22,330 Davie. (Robert Dussich, Austria.) Ships’ telegraphs. 
22,349 ErcnELLS. Electric switches or controlle.s.* : 
22,404 ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT. Dynamo-electric 


that these plants are the results of many years’ exp2rience in the machines. (Date applied for, 22/10/06.)^T | . 
construction and working of gas plants, and are designed to give 22,405 B.T.H. Co. (GE. Co., U.S.) Systems of electric motor control. 
the highest possible efficiency combined with simplicity. October 11, 1907. 
22,446 Marsn. Telephonic apparatus, | 
CALENDARS, DIARIES, &с. 22,457 Duncan. Electrically” connecting dynamo-electric machines 
From the Electric Construction Co. we have to acknowledge а with their supply or distributing circuits. | 

bandy pocket companion in the form of a case containing a number 22,467 Pixor. Transformers for electric current. (Date applied for, 
of sheets upon which notes and memoranda can be made, and а 3/10/06). *{ 


pocket with a mica front, useful to a business man for many purposes. 22,473 Rizzo. Electric ships’ logs. : 
Accompanying the case are two penholders and pens, with shield, 22,475 Тномрзох. (G. Schanzenbach & Co., Kommandit-Gesellschaft, 


ini i verti Ger .) Insulati llers for cables, wires or the like. 
and containing a prominent advertisement of the company. 22.418 МА Ан пар md n. E ba 5 pal oli ele’ 


We have received from Messrs Davidson & Co., Sirocco Engi- trical energy telephone transmitters coherers. 
neering Works, Belfast, and London, Manchester, &c., a useful desk | 22,481 ALLGEMEINE ELEKTRICITATS-G ESELISCHAFT. Control of electric 
companion, in the shape of a blotting pad, incut diary and calendars motors. (Date applied for, 15,10/06).* 7 . 

for 1908 and 1909. The diary contains illustrated particulars and 22,911a/06 Ватілх & CaLvert. Sealing electric conductors in ОГ 
prices of some of Меввгз. Davidson's manufactures, including the through glass or like vitreous material. (Date applied ton 


well-known “ Sirocco " fans. 16/10/06. ) 


S ж! | | 26,2124/05, 26,2128,06 & 26,212¢/07 Cow ER. Col. Anodes for 
А ave received from the Gloucester Railway Carriage & Wagon electrodeposition. (Date applied for, 19/11/06 ) 
о. Э сору of the Gloucester Diary" for 1908, which contains October 12, 1907. 
5055 heise eee and data. Several features of interest have | 22,503 Prorert & Jackson. Electric radiant heat bath. 
тош gm A new edition, including a directors’ calendar, | 22,526 & 22,527 Jacony. Alternating-current electric motors. 
1 үш, ors to 5 and а note on each day to enable the | 22,543 Cow ER- Col. s. Anodes for electrodeposition.* 
currence of fixed engagements to be recorded. 22,549 Cox. Bases for electrical switches or appliances. 


\ 


THE ELECTRICIAN, DECEMBER 20, 1907. 


385 


a i t 


October 14, 1907. 

22,572 Cummins. Sand ing gear for tramway or railway vehicles. 

22,581 TayLoR. Batt егу sub-stations fed from alternating-current 
systems. 

22,605 Siemens Bros. DYNAMO Works.  (Siemens-Schuckertwerke 
G.m.b.H., Germany.) Electric power transmission for driving 
ships’ propellers and other apparatus.“ 

22,609 Cras. Trolley mechanism.“ 

22,612 KJELLBERG. Switches. (Date applied for, 1/11/06.) 1 

22,619 Cowrer-CoLes. Electric conductors. 

22,621 CowPER-CoLes GALVANISING SVN D. & CowPER-CorEs. Electro- 
galvanising. 

22,624 Harrison. Reversing key or switch. 

22,638 Змітн. Coils and telephones.* 

22,648 SCHAFFLER & Wass. Electrically firing mines. 


October 15, 1907. 

22,676 ZELANDER & Woops. Boxes for switches. 

22,719 Boutt. (Woodbridge, U.S.) Apparatus for controlling circuits. * 

22,728 Justice. (Rowland Telegraphic Co., U.S) Balancing the 

lines of electric circuits.“ 

22,755 Warwick MAchIXERVY Co. (G.E. Co., U.S.) Governing mecha- 
nism for turbines. 

2,736 B.T.-H. Co. (G.E. Co., U. S.) Air-brake systems. 

22,737 GRADOLPH & Harme. Transmission of electrical energy.* 

2,745 Siemens Bros. & Co. (Siemens & Halske, A. G., Germany.) 
Telephone exchanges. * 

28,746 Siemens X Hatske А.-С. Manufacture of filaments for incan- 
descent lamps. (Date applied for; 16/10/06. )*t 

22,747 SIEMENS & Hatske A.-G. Manufacture of filaments from diffi- 
cultly fusible metals. (Date applied for, 26/10/06. )*{ | 

22,756 Preston & KENNARD. Electric lighting of railway carriages. 

22,761 Anvers & THowPsoN. Electrical circuit-closing devicea. * 


+ 


SPECIFICATIONS PUBLISHED. 


1906 SPECIFICATIONS. 


17,986 GRAHAM. Telephonic transmitters. 
19,378 BovwEviALLE. Electric signalling apparatus for locomotive 
engines, | 2 
25896 B.T..H. Со. (G. E. Co., U.S.) Electri to trol sy 
24,040 KNIGHT & PEARSON. Dawe Кет F 
24,0408 Кхтснт & Praksox. Fixing blades of turbines. 
ped for, 29/10/06.) 
24,336 B.T..H. Co. (G. E. Co., U. S.) 
М electric machines. 
e Мамас. Multiple holder for incandescent lamps. 
4472 Снамвекз. Underground boxes for cables. 
x 958 BLANCKENSEE, Mc’MULLEN & Moskr. 
esi B.T.-H. Co. & Dawson. 
978 LEDERER, Incandescent lamps. 


(Date ap- 


Current-converting dynamo- 


machines f i 
26,144 Talon. or vacuum dust extracting. 


26,178 Ке о devices for turbines. (Date applied 
27,570 d Моток Car Co. & Murray. Magneto-electric genera- 
rs for ignition in internal-combustion motors. 


не MARSHALL Brush gear of dynamo-electric machines and motors. 
онко. (Chemische Fabrik Griesheim-Elektron.) Devices 
2.75 or severing metals. 
757 Darrory. Electroliers. 


1907 SPECIFICATIONS. 
Accumulator and other cells. 
І Steam turbines. 
T. HEsLEY's Tere 
SLEYS LELEGRAPH Works Co. & NICHOLS. Fuse- 


хез, 
pa a & Binksy, Trolley wheele. 
fon (Chemische Fabrik Griesheim-Elektron.) Electrodes 
1m or electrolytic purposes. 
' 900 Мекмор & Merson. 
7,519 Wer v, | | 
Б RT Dy namo-electric machines having ring wound arma- 
8.556 Soe. 5 (Date applied for, 4,5 06.) 
AG Ез GARAGES KRIEGER ET BRASIER. High-tension ignition 
8,915 Buderatus. (Date applied for, 27/5/06.) 
9.483 Tii PSTEAD & Gover. Circuit-breakers. 
12,552 Gig 8 BARROLLIER. Incandescent lamps. 
(Dat Brapsuaw. Measurement of electrical energy. 
14,087 Foure: Applied for, 4,6/06.) 
any 115 Arc lamps for changing the luminous intensity in 
14,620 BENE i direction. (Date applied for, 19/6/06.) l 
ер hee RERTWERKE Ges. Regulation of circuits and 
14,797 VERI 8 therefor. (Date applied for, 26/6/06.) 
ТҮЗ 1имітЕр & Gorr. Boxed switches, fuses, &c. 


917 LEITNER. 


1,217 Arx 
2 INSON, 


Arc lamps. (Date applied for, 


, Y | й | 
ане (Eisemann & Со.) Armature for magneto-induction 

17,360 Соот 16 
for, 1/8/06 жоры conductive filaments. (Date applied 


18,227 Davi | 
18,53 З. Holders for incandescent 1 Я 
7 Носснтоҹ. Telephone (ишш 


COMPANIES’ MEETINGS AND REPORTS. 


India Rubber, Gutta Percha & Telegraph Works Co. (Ltd.) 


The forty-fourth ordinary general meeting of thi { 
on Tuesday, Major LEONARD DA RWIN presided. upeaa pany wie hajd 

The SECRETARY (Mr. A. P. Crouch) read the notice calling the 
meeting and the auditors’ report. E 

The CHAIRMAN said : Gentlemen, I am pleased to address vou 
under conditions which, I believe, will give you satisfaction., In the 
report it is stated that the price of raw material has fallen, and although 
prices are at present depressed it is difficult to form an opinion of any 
value as to the standard of prices to be adopted by manufacturers. You 


.are all conversant with the results of overtrading which have been 


slowly developing themselves in America during the year just closing, 


and with the rumours of a somewhat similar condition in Germany. 


What effect this state of things will have on traders in thia country 
it is, of course, impossible to predict, and our business can hardly 
be considered an exception to any rule which should apply to ail 
others. One hears suggestions that the countries which are doubtless 
overstocked will try to liquidate these stocks by placing them on 
foreign markets at reduced prices. This may occur, but probably not 
to an alarming extent, because these stocks have been manufactured at 


the highest possible cost of raw material, and a liquidation at prices 
any lower than those now ruling would mean so enormous a loss as to 


shatter AN remaining credit of the holders. Rather than 
this, it would be better for them to shut their works down, discharge 
the workpeople and hold the stocks until they can realise something 
approaching their value. If this should be the policy adopted raw 
material will be sold at a much lower profit than has been the case’ 
during the last few years. Nevertheless, it would be the greatest 
folly on the part of manufacturers tp reduce prices for several 
months to come in face of an extremely uncertain market. It 
is common knowledge that one of the large manufacturing con- 
cerns in the rubber industry of the United States has recently 
discharged some 4,000 workpeople. Whether they have acted on the 
principle I have enunciated or not I cannot say, but the alleged 
reason is that they have no currency at their command to pay the 
wages bills, In mentioning these matters we wish to assure you that 
we face the present condition of things without any fear so far as your 
interests are concerned, and to express the opiuion that in all proba- 
bility the balance of advantages and drawbacks will be in our favour 
during the present year. On several occasions the chairman at these 
meetings has referred to the high rates levied in the West Ham district 
and to the bad effect these have on industrial enterprise. I am glad to 
state on this occasion that although these rates are still abnormally 
high, yet the work done on the Council of the borough by certain new 
councillors has created a more sane atmosphere during the delibera- 
tions of this body, with the result that the rates which amounted 
formerly to the large figure of 10s 10d. in the £, have now 
been reduced by praiseworthy economies to 9s. 9d. The ratepayers . 
are much indebted to these new members who have thrown themselves 
into the breach and have taken endless personal trouble to bring about 
this undoubted improvement. The general business of the company 
shows an increase when compared with last year. During the year we 
completed the equipment of an electric power and lighting station in the 
town of Dumfries, This undertaking, of no inconsiderable magnitude, 
will, as these uudertakings do, take some time to develop; we antici- 
ate, however, receiving from thisoutlay asmall butincreasing revenue. 
he clectric power and lighting equipment of our Persan works is also 
completed, and we hope that this betterment will bear fruit in the near 
future. The New Vork- Havana cable, which we manufactured and 
despatched for laying in our cable steamer ** Silvertown” during the 
financial year ended Sept. 30 last, was successfully completed, although 
the cable was only finally taken over since the closing of the com- 
pany's accounts. I now move the adoption of the report and accounts 
to Sept. 30 last, and the distribution of a dividend of 15s. per sharetax 
free, payable 19th inst. 

Lieut.-Col. A. WESTON JARVIS seconded the resolution, which 
was carried without discussion. | : 

The retiring directors, Major Leonard Darwin and Lieut.-Col. A. 
Weston Jarvis were then re-elected, and the retiring auditors (Messrs. 
Turquand, Youngs & Co.) were re-appoiuted. A cordial vote of 
thanks to the chairman and directors was then carried unanimously. 

The CHAIRMAN, in acknowledging the compliment, referred to 
the excellent work of the heads of the departments, and also of the 
foremen and staff. 

The proceedings then terminated. 


COSTA RICA ELECTRIC LIGHT & TRACTION CO. (LTD.) — At the meet · 
ing on Wednesday it was reported thut, the net earnings in Costa Rica 
amounted to £14,302. 17s. 6d., against £12,418. 1s. 7d. for 1905-6 and 
£10,159. 8s. 104. for 1904-5. After payment of debenture interest and 
administrative expenses the sarplus profit was £3,960. 15s. 5d. , against 
£2,473. 14s. 11d., and this has been applied in wiping out the remainder 
of the deficit from earlier years (£1,374. 68. 8d. ), leaving 12, 586. 85. 9d., 
of which the directors propose (after setting aside £357. 11s. 5d. foi 
manager's commission not vet charged in year's account) to reserve 
£1 771 for redemption of outstanding debentures, and to place the 
remainder to credit of discount on debenture issue account. The 
extra power rovided by the issue of £10,000 further реа 
1906 has all been taken up, апа а further provision of capital for 
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development of the business and improvement of the eervice will be 
necessary in the near future. 


DELHI ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—Col. Sir 
Buchanan Scott stated at the meeting last week that delays had oc- 
curred in carrying out the construction work by the contractors, 
partly owing to an outbreak of plague and a deficiency of labour. The 
work included 10 miles of line, three-quarters of which would be double 
track. It was expected that the works would be completed and handed 
over to the company in January. The lighting department was yield- 
ing a small profit. 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD. )—The 
report to June 30 states that since the last report (with the exception 
of a short length of line) all the construction work undertaken by the 
company has been completed. Electric power is now furnished to the 
Metropolitan District, the Baker Strect & Waterloo, the Gt. Northern, 
Piccadilly & Brompton, and the Charing Cross, Euston & Hampstead 
Railway Cos., as well as to a section of the London United Tramways. 
The average output cf the power house is now u bout 100,000,000 units 
per annum, which are sold at a price which, whilst reasonable from the 
point of view of the railway companies, yields a satisfactory profit on 
the expenditure by the company. 

The results of the Metropolitan District Railway Co.» working for the 
past year have shown a slight improvement. The train services are 
now being increased, and next year’s receipts will, it is expected, show 
a substantial increase. 

In March another section of the Baker Street d. Waterloo Railway was 
opened to the Great Central Station (Marylebone), and in June a 
further section to Edgware-road. It has been decided to postpone 
the construction of a further section from Edgware-road to the Great 
Western Station at Paddington for the present. The results from the 
operation of the railway, which was the first to be opened of those 
constructed by the company, show an increase of about 20 per cent. in 
the mileage receipts over last year, and the directors have reason to 
believe that the increase will continue. 

Since the opening of the Great Northern, Piccadilly & Brompton 
Railway, and as the line has become better known, the traffic receipts 
have increased month by month, and the directors feel confident that, 
as inthe case of the Baker Street Co., the increase will continue, On 
Nov. 30 the last section of the line ‘from Holborn to the Strand) was 
opened to the public. 

The object of the Charing Crosa, Euston & Hampstead. Railway, the 
receipts of which are now about £2,900 per week, was not only to serve 
the tratlic moving along its route, but also to open out a new residential 
district at and beyond Golders’ Green which had no railway connec- 
tion with London. The facilities offered will, it is believed, lead to a 
rapid development of building in the Hampstead and Golders’ Green 
neighbourhood. A growing traffic should also be obtained on the High- 
gate branch. 

All the construction work in connection with the Wimbledon exten- 
sion of the London United Tramways has been completed, and the sec- 
tion has been in operation for some months. 

In April the directors secured the services of Mr. Albert H. Stanley, 
who was up to that time general manager of the Public Service Corpn. 
of the State of New Jersey, U.S.A., a railway company operating 
about 300 route-miles of urban and suburban street railways in that 
State. He is now the general manager of the company as well as of 
the District Railway and the three Tube companies above mentioned, 
by which means co-ordination and uniformity of operation are secured. 
The very unsettled state of the money markets of the world has seriously 
hampered the development and operations of the company, and this 
unrest still continues. The competitors for London passenger traffic 
include the London County Council, on whose growing network of 
tramways passengers are carried at fares which it is believed are in 
many cases unremunerative, and the motor-omnibus companies, who 
have come into the tield since the incorporation of the company, but 
who ean probably not operate profitably on the basis of existing fares. 
It seems at last to have been universally recognised that for а large 
number of companies to carry passengers at a loss is not sound busi- 
ness. The responsible heads of the principal London passenger traffic 
compunies have, therefore, recently constituted a Trattic Conference 
under the chairmanship of the company's managing director, Sir 
George 8. Gibb, for the purpose of discussing the best means by which 
injurious competition can be, as far as sori ble, avoided. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— — 


NEW COMPANIES. 


BRIT:SH WESTINGHOUSE ENGINEERS’ CLUB (LTD.) (96,057.) —Reg. 
Dee. 13, capital £500 in £1 shares, to adopt an agreement with N 
‘ariton and J. S. Peck, for the acquisition of premises at Tratlord Park, 
Manchester, and to provide a club house and other conveniences for 
use of the members of the British Westinghouse Engincers’ Club. The 
first directors are the following: Of British Westinghouse Co., Р. A. 
Lange (general works manager), A. E. Scunes (secretary and treasurer), 
P. Einert (chief accountant) and J. S. Peck (consulting electrical en- 
gineer and chairinan of eneral committee of clubi. C. Shears is secre- 


tary. Reg. office, British Westinghouse Co.'s Works, Trafford Park, 
Manchester. 


BUR-KEL TRAM RAIL SIND. (LTD.) (96,070.)—Reg. Dec. 14, capital 


£6,000 in £1 shares, to acquire and develop British patent No. 16,429 
(1907) for improvements in rails for tramways, &c. 


ELECTRICAL & MECHAWICAL EXHIBITION (LTD.) (96,060.)—Reg. 


Dec. 13, capital £5,250 in 5,000 5 per cent. preference shares of £1 сас 
and 5,000 ordinary shares of 1s. each, to expose for sale and exhibit (in 
London or elsewhere) electrical and mechanical apparatus, inventions, 
machinery, appliances and man ufactures of other companies and firms, 
including accumulators, gramophones and records, telephones, motor 
cars and motors, arc, incandescent and other lamps, &c. Reg. office, 
Carlton House, 11-15, Regent-street, London, S.W. 


RADYR ELECTRIC OO. (LTD.) (95,997.)—Reg. Dec. 9, capital £2,000 in 


£1 shares, to carry on at Radyr (Glam.) or elsewhere the business of 
electricians, mechanical engineers, manufacturers of and dealers in 
electricity, &c. H. F. Thomas is secretary. 


TORQUAY TRAMWAYS CO. (LTD.) (96,012.) —Кев. Dec. 10, capital 


£120,000 іп £1 shares, to adopt an agreement with the Dolter Electric 
Traction (Ltd.), to construct, lay down, equip and maintain tramways 
and light or other railways in Great Britain, and in particular the 
tramways authorised by the Torquay Tramways Act (1904) or any part 


thereof, to work such tramways Or railways by electric or other power, 
&c. First directors: J. T. Jervis, L. B. Schlesinger and B. Bernheim. 
Reg. office, Queen Anne’s Chambers, Westminster, S.W. 


STATUTORY RETURNS. 
NILMELIOR (ENGLAND) (LTD.) — Return to Oct. 25 gives capital as 


£5,000 in £1 shares, all of which have been taken up. £7has been 
received and £4,993 is considered as paid. Mort gages and charges, nil. 


PACIFIC & EUROPEAN TELEGRAPH CO. (LTD.)—In return to Nov. 26 


the capital is £100,000 in £10 shares, all of which have been taken up. 
£4 per share has been called up and £40,000 has been rec eived. Mort- 
gages and charges, £99,400. 


RHONDDA TRAMWAYS ELECTRIC SUPPLY OO. (LTD.)—In return to 


Nov. 12 capital is £100 in £1 shares, of which 7 have been taken up. 
No calls have been made. Mortgages and charges, £17,000. 


SOCIETE ANONYME DES ACCUMULATEURS A.C.S. (SYSTEME DE ВЕР. 


NEFF) (LTD.) — Statutory report (dated Nov. 23) shows 1,410 shares 
issued, payable in cash (out of a nominal capital of £140,000 in x4 
shares), and £3,060 had been received. No mortgages or charges. 


SPAGNOLETTI LIMITED.—In statutory report (dated Oct. 25) 


12,552 shares were issued out of a nominal capital of £20,000 in #1 
shares. £2,707 has been received and 49,615 is considered as paid. 
£10,500 debentures (part of £12,500 authorised) were issued on Oct. 22. 


MORTGAGES AND OHARGES. 
MINEHEAD ELECTRIC SUPPLY CO. (LTD.)— Trust deed dated Nov. 28, 


1907, to secure £5,000 debenture stock, has been registered. Property 


charged: Freehold hereditaments, Dunster (with generating station 


and offices’, and company's general assets, including uncalle capital. 


Trustees, Miss E. Clarke, J. R. Davis and F. Risdon. 


ROGER DAWSON (LTD.) —A debenture dated Nov. 22, 1907, to secure 
£6,000, charged oa company’s undertaking and property, present and 
future, including uncalled ca pital, has been registered. Holder, 
O. Nettlefold. 


————— — 


CITY NOTES. 


— — 


MEMORANDA (Dec. 19).— Bank rate 7 p cent. (since Nov. 7, 1901). 
Price of silver 249d. per oz.  Couso!s 824— 82: for money, and 
921 — 823 for account. Consol Pay Day, Jan. 3; Stocks and Share: 
Continuation Days, Dec. 27 and Jan, 14; Ticket Days, Dec. 28 and 
Jan. 15; Pay Days, Dec. 50) and Jan. 16; Mining Share carry-over 
Day, Dec. 24. 


ANGLO-PORTUGUESE TELEPHONE CO. (LTD.) —Th е directors have de- 
clared an interim dividend of 3 per cent. 


BRITISH WESTINGHOUSE ELECTRIC & Mrd. CO. (LTD. At a шее. 
ing of holders of the 4 per cent. mortgage debenture stock on Wed- 
nesday a resolution was submitted to authorise the issue of £300, 
of prior lien debentures, but ona show of hands an amendment in favour 
of an adjournment was carried. The directors demanded a poll. 

COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION 00. (LTD.) — 
This company has made an issue of £250,000 5 per cent. first mortguze 
debenture stock. 

DUMBARTON BURGH & COUNTY TRAMWAYS CO. (LTD.' During the 
week this company invited applications for 75,009 preference ant 
64,000 ordinary shares of £1 cach. 

RANGOON ELECTRIC TRAMWAY & SUPPLY CO. (LTD).— This company 
has made an issue of 10,000 6 per cent. £5 cumulative pref erence shares 
at par. 

ВАО PAULO TRAMWAY, LIGHT & POWER CO. (LTD.) -A quarter! y divi- 
dend of 2} per cent. has been declared, 

STOCK EXCHANGE NOTICE.— The Stock Exchange committee have 
been usked to grant a quotation to а further issue of $18,500 £90 : 
per cent. consolidated irst mortgage bonds of the Shawinigan Wato 
& Power Co. 


\\ 


\ 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


RECEIPTS. я 
0. AGGREGATE. 
а | Line. Дек 8 or Deo. 
` (a) No. of | Inc. or 
^ Week Ino. AGGREGATE. Soke | Amount. | Dec. (a) 
Бә е Е No. ofl amount. | Pes (rj | Singapore Tra Dec. 14 | $8,185 | + $199 6100.5 » 
mount. mg eese. Dec. А 11 100,528 |+ 789 
weeks! De. (a) Nondum ton S engen [I] ll 933 + 187 ene + ena | oe : 
| £ & Southend Corporation Et 205 | + 19 87 15,786 - 17 
Aberdeen Corporation ...... Dec. 40,496 |- 1,490 | South Metropolitan ......... |» 8 688 | + (7 | 48 23, 503 |+ 9,656 
Alrdre . . . . ( 10,83 |+ 40 | Southport Tramways.......... „ 6 188 | — 28 48 , 14,393 '- 698 
Anglo- Argentine. . » 815,199 |+ 79,605 | South Бїайв................. * б 846 + 62 48 | 43.721 + 3.346 
Asbton-under-Lyne Oorp...| , 14,969 |+ 1,411 | Bialyb'dgeHyde,&c.,Jt.Bd. „ 14 668; + 33 37 29,5980 + 1115 
Ayr Corporation nen ооо ова етө ees LAJ 10,350 == 132 Btockport Oorporation 0 [ITI [Ir] ore oan | eee ° 
Baker Bt. & Waterloo Ву... 1 60,015 |+ 30,830 | Sunderland Corporation. ., 15 1,208, + 15. 37 51,612 - 1,119 
J— RET 8,1122. |+ 201 | Sunderland and District .. „11 4106 | + 83 50 23,336 + 2,554 
9 s- 13,462. | - 217 | Swansea Trams .. 8 851 — 56 48 : 44,677 |4 3,133 
Bath Electric Trams, Ltd...) , 39,149 |- 1,£04 | Swindon Corporation „ 11 | 151 + 9|.. n" А 
Birkenhead Corporation " 11,533 |+ 446 | Taunton ....| „% 6 33 | - 2 | 48 | 2,130 |- 192 
Birmingham Corporation " 327,859 oe Tynemouth and District ...| „ 6 u|- 3! 48 | ез1 — 799 
Birmingham & Mid. . ... Nov 38,780 e Tyneside Trams Oo. . . „ 11 376 | + 5 5 22,898 ‘+ 920 
Bleckburn Corporation. .. Dec 41,980 |+ 2,844 | Victoria, Elec. Supply Oo, oi Nov. 10 779 4 42) . 5 
30l Corporation ...... " 46,956 |- 1,284 | Wallasey District Council. . Dec. 14 747 | + 1| 87 ^ 31,583 + 689 
land Fleetwood ...| , 3,641 |+ 371 | Walsall Corporation. ., H 537 | + 18 50 | 36,070 + 238 
BhekpStAnne'e&Lytham ... — e Warrington Corporation.. „ 12 873 + 21 35 | 14070 + 526 
Bolton ыгыз ” 84,690 {+ 5,233 | West Ham Oorporation...... „ 12 2,177 143, 37 85,924 ＋ 1,656 
Bournemouth Corporation. 4, 63,665 [+ 1,313 Weston · zuper - Hare se 1 26 - 2 48 7,028 = 331 
Bradford Corporation. . „ 172,839 |+ 8,477 Wolverhampton Oo. $4 6 431 + 21 48 22,57 1+ 1,166 
Brighton Corporation ...... " 34916 |- 3,026 | Wolverhampton Corpa.... , 10, 805 + 19 21 17,745 | 
Brisbane Trams 000 000 090 006 06 e. eee ы *Worcester ооз 00d 0090 990 000 оов 006 Hee » 6 233 1 + 10 48 13,736 т 148 
Bristol Trams & Carriage... oe 113,965 = 286 Wrexham 959099020009 0090 оно 990 Фе» 99 6 | 90 T as 1 48 4,073 | = 86 
Buenos Ayres & Belgran>...| „ 183,313 |+ 10,01 | Yorkshire W.B. Trams „ 15, 1.023 + 157 50 57,947 m 
Burnley Corporation s.. ý 13,476 |+ 211 Yorkshire Woollen District. æ 9 | 831 | PA 18 1 45,127 |+ 777 
pus Corporation i 10,080 - os | | 
u rati 9,574 4.592 oa A aa weap. parti 
reg cnram Oo....... x 1057148 T 25,031 (a) These comparisons аге with the corresponding period last усаг. * Partly 
Camborne-Redruth seeen] 45 6,144 |+ 198 | electrical. 
Cardiff Corporation ......... 15 80,416 f 2,450 MEA » 
Carehlll. . o.n... уе 4,076 |- 230 FVV 
Central London Rail wa AS 126,647 |- 19, 279 


COLONIAL AND FOREIGN INVESTMENTS. 


Chatham & Dist, Lt. В " susc ue] ũ ß аа сс ш 
City & South London Ry...) „, 75,338 |t 10,303 -LAST Prioo | BATE X| Divi. | BUSINESS 
City of Birmingham Ye К DIVI- NAME. Wed., Ymup-| DEND | WEEK 1С 
Cork Het 1 n 5 Dec. 18. | кр. | Due. | DEC 18. 
S n 181 j- __—————————— 
ydon Corporation 59,997 |- 1,908 ELECTRIC RAILWAYS, е High: Low 
Devonport & Dist. Trams ә 22,188 255 TRAMWAXS, ae. ans € Tm 
tion .…. | 8,97 |- 1,121 Anglo-Argentine 6% Cum. Ist Pref. "b 4 19 6 | Ap, Oct i 
Dublin & Lucan Ballway... , 3,199 |+ — 218 .. Do. 10% Non-cum. 2nd Pref....... 74-8} | 6 2 6| Ja, Jul L 
lip United... .... .... , 167,414 |+ 31.079 6% | Do. Permanent 6% Deb. Stock. . 125 —131 | 4 11 6 | Ја, Deo 
Dudley-Stourbridge ......... , 42,860 |- 67 5% | Auckland Elec. Trame. 5% Deb. 
Dundee Corporation . ^ $1,599 1,011 (red.) . . .. . 1... . 2. ... 108 —106 4 1 0 Ja, Jul 
Bast Ham Council ............ $ 33,891 |+ 108 2/0 | Brisbane Electric Trams. Invest. 
Exeter Corporation... . . . 11 760 t 570 Ord. Фос ооо оов пер và9 (00 вое ооо 0090 оао 000 оог оов з„—8 С] 8 2 9 May id 
Falkitk and District . .. „ 3,883 | + 73 9/6 | Do. 5 per Cent. Cum. Pref. ....| 48-46 5 2 6 My, NT. 
teshead & Dist, Trams...| „, 48,852 |+ 1,276 43% | Do. 4} per Cent. Db. Prov. Сегіз, 96 —100 4 10 0 | Ja, Jal 1254 ieii 
Garen Corporation.........) |, 495,253 |t 14,276 8% | British olumbis El. hy. Df. Ord. и = 5 18 0 15 Bpt i p 
9*5991 99580 ven 000 900 $92 9 " - y е . 0 toc % %%% Фо „%% TI 
Gloucester Corporation... E p 7% | Do. 5% Cum, Porp. Pret Büock., 90—18 417 0 17 be e 
ravesend — Northfleet... ... P 44%) Do. 43 per Cent. 1st Mort. Debs. 98 —101| 4 9 0 | Ap, Oct T 
creat Northern & City Rl. „ 447 Do. Vancouver Power Debs. ....., 10) —103 | 4 7 3 Ja, Jul!!! 
orthern, Pi „Kc. „ 3/0 | Buenos Ayres & Belgrano Ord....... —4 8 4 6 Ap. Oet ~ 
Halifax & Fort Glasgow... 3/0 | Do. 6 рег Cent. А” Cum, Pref! 41—5t |514 0 Ap, pet. ШЫ; 
мдү машы 5 E^ is 8/0 Do. i b" 899990000900 ооо ооо еве ооо 000 тов еее o: —116 5 E 0 Ар 1 ax * 
ram ves osi : - y, е t. Debs. TTPITTTIXIIEIII 1 5 те 4 в, u . 225 
sings Elec, Trams Co. а +” 27.225 + 2,835 55 ро. b pet Cont. 2nd Debs. (red.) 103 —105 | 4 15 8 | Ja, Jul М 
Ноа" * n + $392,545 |+ 311,814 5% | Buenos Ayres Elec. Trams. (1901) ОИ ТЕТЕ E 
Hall Чо ке. + 60,463 f 2,669 TET 
"e o0 ved sede t nal 5 
Шо Distriot Council. ' И „ 53% | Buenos Ayres Grand Nationa’ , 99 10) у O JaJul. vs 
harten Distriot Council ...| ,, +" 5,360 |+ 310 ex | Do. брег Cent. Ist Deb. Bonds. 98 —103 | 517 6| Ap, Oct) (3| 7 
lade { tion.... „ + 15,331 |- 1,109 3/6 | Calcutta Tramways (1 to 137,610)... ej—9& 5 16 6|Mr, b 8 
laren Tbanet Co, ............ > 3,38) |+ 73 36 | Do. ö per Cent. Cum. Pret. . . 5 —59 |411 0|Je Jul 
о УОН o + 5,526 14% | Do. 44% lat Deb. Stock (red.). 101 —105 | 4 6 6|Jm Jul) "| 7 
hi y Corporation .. T t 3,9412 |+ 246 os Cape Electric Tram Shares ......... 1—8 UN са 
ceti di District.“ „ = 5,778 |- 93 6% | Colombo Tr. & Lig. 5% let Mt. Db., 93 —¥7 5 2 6|My, Nv : 
i y Corporation - ay e 7 а Я ч sA 171. 000 rre m hc 82 —87 |515 0 Fb, Aug 
ire Trams Oo : j x 1 oorli Trams. 5 per Cent. | 
Lancashire United.... „ т 2 05 * rete! 5% e e г, Stock VVV. 87—91 5 8 9 Ja, Jul — 
Leeds Up eden " H 7,988 |- 589 6% |t Do. 6 per Cent. “Б” Ditto Ne. nu 717 0 Ja, a ee 
on SECRET ACG as i y . „ . озо өзө эзе tee T " 
Тас оа Оопротацов ss 8 +” 52,395 105 Шо | ор per Gent, Gum. Pret... 11 b 7 о (3s, 1 | = 
Lin, Orporation ....... n + 10214 |+ 48 62 Do. 5 рег Cent. Reg. Mort. Debs; $2 — yi |6 2 6 | Ја, Ju 
Limes poration .. y + 4316 E 28 | Stl 87 | Madras Elec. Trams. 5% Deb. Stk. | 96 —t9 5 1 0 | Ja,Jul * 
Li verhead Rly, ... 37,144 |+ 1743 | 44% | Montreal St. Ry. Sterling 4} per | "pe 
rerpool Co; ; ” + , , 4^ —10314 7 6 | Fb, Aug 
London Cor EO MOD. .. .. » 534,911 |+ — 7,982 Cent. Debs. (1929) . . . . . 101 , үр 
London оошу Council й + 1,131,833 + 187,352 t | Perth E. Trams. lst Mt. Db. Stock] 99 103 4 17 0 Ja, Jul| -* 
Lowestott .. .. п ЕЁ Es qi e ge | BE Bk a Light & Power) 116 120 6 1 o .. |16 | ~ 
— is im 1873 a 6X | Do. 5 per Cent. ist Mt. @500 Ы wix—934 5 7 6 Ju Пес) | "" 
Men] Baliw radon ei, + 550,890 |+ 87,783 
М E MEN t 41,328 |+ 3, 
gal Dis Байкау э н M D ELECTRICITY SUPPLY. 
tan " | 
elaon Corporation » T 17,091 - 38 4 g Bombay E. 8. & T. 67 Cm. | f. £8 pd. 18-76 6 8 9 ee ji oe 
Neweastleon-Tyne Ooo |” R от e 44% Do. Фу рег Cent. Deb. Bik. (red.) 93 02 | 11 8 Jo, Jul | 93} |: 
Pn 15 d: E. a H 195 н 1 о 3,3 Calcutta Klec, Suppl e 6 —th 6 11 0 Ap. Ос $| ~ 
m тонов cee pen ” , 5 ] Ш e . 8 . ust, D i a 
Oldham, eden K rde. T 16,66 |= 413 se ео, Lie, Cum. Preb eese 28-22 S00 k, Au 
On & Н рег C Jul 
Oldham Corporati yde.. Ки B 29,253 |+ 1,291 57 Do. 5 per Cent. Deb Stcck.........| E52 —-,5u 6 Ja, Ju его 
Perth (N. B.) Co 9n ......... rm T 71,085 |e 4,825 5% ' Elec. Supply Co. of Victoria 5 per 
Perth (W,A.) kleb. Tran "|н = 49/4 1+ 78 7 Cent. 1st Mort. Deb. St. ... . .. — 90 | 5 4 0 Ja,Jul| ej -** 
Peterborough... „, " 70,051 |- 2,878 „ Indian Elec. Sup. & Trac. Co. Deb. 
Pontypridd District Coug ” + 6,190 j- 139 ex "Bt. Rd. Prov. Certs, Ure pa 101 —31:4,515 6 Ја, Jul] .. 
ortamouth C оид... M v | lie Elec. Power & Ltg. 6 | 
Potteria Corporation e + 15,11 |- TE 1| 0/7} ERE Ceil: Cum, Pref. Bay od { х 0 о Ap,Oct| .- 
Proton бироо . | wm [+ XP | g gy | madras E; 8. Corp. 6 per С" оз ау |р 5 о Amoet) «s 
hdale Со 1 N T + 6 River Plate Electricity Co. Ord. ... iuis 3 12 о aad je на 
Rotherham саи on т 1 1 23 Do. 6 per Cent. non- Cum. Pref... isa 4 Ja Jui 1 
dale REN „ + Bt. 5% Do. 6 per Gent. De Peel. 1.20.00) 51 514 0 Ap. Oct] 6 -- 
ge e L a H b НА Shawinigan Water & Power 6 per = E 5 0 0 Ja, Jul | 99} | өы 
e dO ЫД n ° | Cent. B L^ —U—L— ß ꝑ . — 2 — — —— 
( n. . : + :ng the yield, allowance has been made for accrued interest but not 
« а) These сошрагіво • In calculating the у! redemption { Ex Dividend 
Plus 3 daya, pareve аге With the corresponding period last year. § Plus 2 days. for ption. 


J electrical. { Minus 3 daye. Minus 3 days. 
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^ SHARE LIST. co | MATE | Bourne 
| КАТЕ 7 IVIDEND 
CU ELECTRICAL I e e b bor. | WERE то 
SS E DIE ELECT E d NAME, Dec. 18. : |»  — MHigh- Low 
RATE ЕЛ 1IVIDEND WREK TO ! : est. ett. 
5 7 кА ? DUE | pxc.js. Л 5 ACTURING, дс. „ ёва. | m M 
а — „ or. ^ | ELECTRIC MANUF S CP ws. e Т 
j LAST . NAME. zx Deo. 1f 18. EU High- Low- |j | Meter Ord. : TEM 1 -3 8 0 t р va! Oct зу 
|DivI- — lead est: | est. J V. | Aron ea A ex. on nem о arrear 84-3] 616 о April, P . 
Е = STRICITY SUPPLY. б o} к -8 | Mar, Sept, i | 1123. Ai & Wilcox Ord... 17.11, | ; E 0 July, Feb zx 
| : ELECTRIC le Elec Вар. Ord... | 9 10 430 0 Teb. Aug F | Sod! | A Do. Pref... ae Helsby Cables Ord. Bt on 418 0. jan, July 
| th-& Poole . n = 5 15 6 | Feb, ern tish Insulate: : 4 6 6, Jan, July = 
10 5,0 ` Bournemouth & P Cum. Pref. een - 108 4 7 6 Jan, July | .. „ 5 % Bri 6 per Cent. Pref. d.) 101 10 Sept 
^ Н ee ee ‘ b. (re ) 5 1 0 Маг, р m 
10 46 Do. oper Cent. Cum. Second Fre Í 107-108 5 7 0 | April, Oct © = | 15 % Po. 44 per Cent. Ist Mort. De Mt.Db. 85 — 89 | Feb Aug ji К, 
10 0 Do: сег Cent. Deb. Stock AS en 4d -f 419 0 May, Nov| .. | : St. 44t Po. u Tboms'n-Houst'n 4] 1st Pref... 1-1 4 6 ! Jan „July 46 | 
Bt. 444 Do. 4j (Kent) El. Lt. & Power & zi Б —08 6 5 O Narch. ui : St., 44' роши ‚Еее рег Cent. k 45-5) 6 т | March .. .. . 
5 20 ' Bromley ( Do lst 8 7-8. 4 7 6. Mar, Sept lul .. Prine er Cent. Mort. Deb. Stock ү Z ЧЕ Bi J z 
Е ue Brompton & Kensington ane кына 9 319 A Ве Жү Muth E ectrical Fomngeridg ит. н . [86 5 4 6 Маг, Sept 
FE ciate: о о ЖААГЫ Ii LIE MYERS ME 
А lec. Su Sup. Co. 5 6 0. ee. Tas д Do. 44 per Cen E: uu. 7 8 6 Jan 
St. 4% Central E (W. Knd & City) Kl. Sup. H-4 | 2 0 Jan; qu) St. 43 tual 2nd Deb. Stoc 2167 | 6 Jan! July n 
6 26 | Charing coe Pref, . B „„ h ооа РЕВО өзө ee Nov, May 1054 
pus gor асосе Btock fred.) „ „ каше сон Ош ba. (red. j ка 4 ; dE Nor n 
St. 25 1 re City iid hoon ir Cm NER. z 5 .4 5.9., June, Dec By ee 5 2/6 t ге er Cent. let Mort De i5 [ 6 6 Feb. Aug 10% 
200 | Cheleea Electric Supply Stock (rod.) 1. m —104 514 6 Feb, 1015 yy, . | St, 49% тЫ, ellner акар Deb. (гей). 101 =) |8 0 о March. 
Bt. 44% Do. di fadon Electric Lighting Ord. 1142114,6 4 0 ур с SL 441 Do. fj per Ship) Telegraph Ord... at LA 2/1. дох ae 
: А don Elec E "E 4 0 9 June, AT "| $0 dburn's (Ship esse 1; 0 Jan, July .. 
10 БО City о nt. Cum. Pref.. 121 —)94 | 0 Jan, July se ў 1 } vz Cha Cent. Cum. Pref. ........ | Ih- 8 5 Jan,July .. n 
pr pe ат со (ed. 191—289 Кл April, Ott 1 от, Do. pion & Co. (Мов 1 to 86,000) . 06—00 5 1 0 Bepi ч 
St. 57 Po. p per e t. 2nd Deb, Stock (red.) 28 — f 5 6 | 4 pril, Oet e» ; өө 3 шэ a Crompton t. Ist Mort. Debs. a, (тей). là—là 7 6 6 p. "PET T | Эз 
44% Do. 43 рег Сеп Ord.......... „ (611 1 Ар A 5% | Do. Брег Cen pho -| odd 16 0 gept u д 
Be „ UE > ИНЕ MP Di ата CO, "p ге 0 o aiy T I 
5 % Do. don Elec. Supply Ord...... 10 —)0? , 5 11 0| Jen, July. 10 6 | 5 0/74 Po. Cent. Deb. Stock. _ 11 | Feb, Aug > 
FFF loo 8 4 1 0 . Ne. Nor 97. o SE 266, Edison 1 Bean United A Bb] (ES pd) 11—96 |5 0 0, Feb, Aug 
10 60 ро. 6 5 D h Stock (all paid) (red.)... 95 —{8 412 0 1. Oct | es |e | г Edison & Swan —82 | 417 6 June, MS 
w › . 0 | Apri vs 5 2/6 | 5 paid) . k (rd. 79 0 | Mar, Sept | 
St. Ho Do. 4b d Deb. Stock Prov. Certs... 4—5 5.10 0 Маг, Зер | .. 69/2 | Do. (£ рат nt. Mort. Deb. Btoc ( 87 —90 511 Jan, July ' 
Bt. 4 * Do. Pecon t Supply Co. Ord. 4 f 413 b! Aug We vt vex 8 Do. 4 per Ce d Deb. Stock ТТТ -1 2 D Nor 1 ue 
j tous отоу BORD о 411 0| Feb, „б e fO 47 5 per Cent. 2n DE. .. |! May, No i: 
TER ee Gent ct A ien $2 $0 f emos 2 "ge Wer Corp Ort IM axo MERE LOI 
Bt. 447 inc е hting Ота. 58-9 56 1 ' Jul ede ee Do оре £n t Mort. Deb. (red. Ji m id ап, „ д 
| FF OU !A 6 Y | Jan, July o M 5 3/0 er cent. 18 „ N „ July ё 
50 e et w retos С СК 98 — 98 „был. ae i^ 4x Electris ё M соо onm bs; 59 -d Е: 5 2 J ne "Dec ч 
5 6% Ро. 6 per Cen Deb. Stock (red.). " | n, O eit. qi 35 [үе п Ist Mort. vebs. | -8 517 9 June, | t ЕЎ 
75 4 per Cent. De Hill 18 0 | April, tre. б 2 .. Cent. Perp. f. 8 = 0 | Mar, Sep T 
ВЕ 4 | e De Station) 4j Deb, Block red.) "s 115 pa 8 0 | Mar! Bep ES por е a „ Песне Tet мон Debe. НЕТ í ii H Feb Aug ; | s 
vict | "Co, (Joint Station kory a і 613 6 er и - D 4 per Cent. 1 Ord... s - | 2 0 eb, я 5 
i Supply Ord. ,...... 4 —4 0 Jan. July : 8t. 4x 0. legraph Works Or 5 —bà 4 Mar, Sept | 
3 24$, London Electric £ kf . 7 91 48 April. Oe t t/0 Henley Teleg t. Pref. (—0 4 0.0: er Aug 152 
5 30 No б per Сеп Mort. Deb -63 6 1 9 р 1 s ee | Го. 4% per Cen Mort. Deb. ‘Stock 10 6 2 6, Feb, ly 
Cent. Ist Mo 5 0 0 Jan, July 5 2,3 | Сеш. 154 Мо ks, 152—164 April. Oct 
Soe ape CD Вар, Ord. .. 4-b 11 June, Deo LAE Theta Ra ber Севри мот be We *e— 4 2 0 Мот .... . 
5 30 Metropo itan C Pref. . —106 | 4 5 0 ] "m oe 1 India Ru ber, Gu b red.). 6 8 0 ov .. n LS 
Cent. Cum. Wort. 1 3 7 0 Jan „July t ' l6, 5/0 Cent. De е. ( Ord. i-R May, Nov 
523 Po. s} C nt. Deb. Stock Ist Mo 18 -91 31 June, Pee 10. ag Do. 4 per кс Ltd. Or =} 680 Јар, Juy |. 
Bt. 47% D? Mi per Ce rt. Deb. Stock red.) )| -69% 410 6 u , а е. | ! Richardscns, Wes' & Pref.. кажа 13 Ы ' 412 6 an, = pe 
din Cent. M t. рь. 11 3 Feb, Aug J 0/0$ Cent. Cum. ko 91 —v7 ee 
100 3% midland C Diet lec. Lighting Ord... 93-100 41011 Feb, Aug | о. | 2. st. 44% Јо. 4) per Cent. Ord. . a 2 0 Mar, July 291 18 
10 57. | Newcastle & : Deb. 5644 , 61— (8 6 3 1 15 А ee oe 1 497 Simplex onduits Pref. T —*wͥ Жи i 6 2 0 ar, 1 oe oe 
| 7 43 er Cent. „ өзө езд ° 7 Feb, ug eve 1 ea r Cent. Cum, ce 28}—29 } Jan, July U 94, 
(PM, Nenati? £ Cent, mon Cum. Prol. oi te 6 2 O| Jam aoe) | jou] e си 13$ 77 RB 
7 b per Cen : 1% (и " " ar, MN т. - 12 3 r Cen == 0 | ee РС 
1 37. ren Counties Elec. E ui Tra 610 0 March .. See | 99 | Do. 5 per Cent. пор: Cum. | Preferred | in D 3 17 6 ше n T 
100 ry ae Do р ctric Ord TETT 66665 | Bice 5 17 0 J 8 July kâ @e Do. 5 рег Cen n t Mort. Db. Sk. (red) Tion 4 6 0 Р u July ИР | os 
10 % | Notting Hill Cord: менөн e Өл 4 9 6 i Aug e f St. ex Do. 4 per Cent. 9 d Mort. Deb. (red.) ЖЫ 7 7 0 Jan, 955 a 
b 2.6. Oxford pereo Deb. Stock .. | 21-8 650 rel? Au tei .. St. 47 Do. 4j рег Cent. 2n üt. Cum. Pe; 84— is Apr. "np as 
y vsi E Ss 100 44% & Co. 6 per Ce i—1i | | Apr, Oct 71 
st. 4) Po. 4 por Cen li Elec. Ord...” - 416 6 Fe ү J. G. White 5 800 74 
i Pall Ma (à Jan, July 10 80' binson Ord. ..... 4—3 | May, Nov 
5 6 0 | Bt. James‘ & t. Pref, we were 87 —92 | 3 16 0 t | ove T ж E i Willans & Ro 10 Pref. % „%% „666 „ „ оно 77 5 4 0 Ш 
6 3/6 Po: ] н Сеп Deb. Stock (red.) . E 1 . Feb T Pi 1/0 Do. 6 per Cent. Cum. Debs........| 72 — | 
er Cent. De d.. à-14 | Feb, Avg os b, 2/0 . nt. lst Mort. De | 
a 337 RON T Markets eb Rico o Or bo | Hs | ; 1 April.. А i Do. 4 per ге б ан ТР Е 7А 
47 „ 4 per Cent. Deb. Stock. .. d.. 2А | | Г. ЮК ; = ~ ee e 
5 20 South J nden Biete Supp ш Ord, -, 4 18 | | Feb, Aug | BBF e| ial Ble 0 TALK HAEC 
1 Q6, South Metro oni Cuin Pret. ПШ 90 10 4 8 0 Apri. n ee TEE. db per tent. Debs. (red) even 99 S 510 d KMAN 10 P 
1 Ж] Do. 7 per tk. Red... Messias eia ees 4—2} 1115 8 P | = СА 5 L о. FRE POUT TITS 6 964-1004 F,My,Ag, nb 
à „ 4 Ist Db. 8 5 1 | April, Oct 100 nglo-American .. 5 e Z 940 O 3e t 
Pe 205 Ub ani: Supply Ord, ки e 1 -?{ 1 18 d April, Oct e 8} St. 200 Ane Preferred — ———— i 551 4 14 0 In, wea Ө es 
b 26. Do Брег Cent lat Mort. eb. беер 3 10 0 Mar, Sept 4 41 St gz Do. ercial Cable 4 per G Сем. Peb. Bib. 2—% 41 ф Feb: A. 
1 EO er Cen BON т Jan, July St. ercia = 0 5 i 
St. 137 Do. 1 pet Elec. Бир. Ог 4. МАНТ 4j- 6 4 8 0 ! St, 4% І Mig oe re о is PTS 15 —16 Б 13 0 др, ре oo aa 
$ 23 | N per Cent. Cum. Pref. ......... 10 60 | e! Preference 10 per Ceni : d 514 0 Jan, duly ui 
b 2/ о. 10 10/0 h Ord... toe Tet — 81 — t Jan, u e^ 
С LEETHIERALNATS, * ER {3 |4 6 0 Jan, July „ 80 Ше уре ent . сыр 611 0 Ja, Apdy.0 : 
p t = 8 ril n e^ | b 4 Cen „ n2 u ? 18 
Bt. 4% | Beker St. mami Bok OF 5 | um 570 n Jan duly it AAS. о Wiad tates Gable ene (0): 100 — 102.4 0 Ja, Ap, Jy, 2. 83 
l 1/0 Bath Elec. Trams Cr e Pref... р | 114 9 April, Oct Ё З 20 4/0 Direct None eee 181 —144 |5 4 6 M 88 Up e 
1 0/6 Po. 5 per Cent. Deb, Stock (red.) .. 90 -95 418 6 Jim, . Eastern Ordinary f . „„ d 10% 218-9] Mek: Jy0 be 1%, 
Bc 4 Ро, Е ‘Midland Trams 4} let Db. Btk. 192 — 141 6 10 6 Feb, Aug | -- . [ St. We Do 5 per ce Da Stk. (red.) 11 — Td Б 10 е берд 101 110 
‚47 B'ham & Mi Ord. — 6 ` .. | St. . r Cent. Mo 1: ч тав 
y 0; Bristol jun. Fre. (liy pid... Өө 5 3 18 5 Feb, Aug 1, St. 4X | ot rn Extension . 1 99 —1 3 19 6 б Feb, LAE DENT 
10 44 | ро. Cum на без. 5 Duo +, June, Dee n | ptt 10 9/6 AC 4 er Cent. Deb. fier aii 2-10] 2-19 9| Мау, AN 30% 80 
St. 4t ро, 4 per : Traction Ora. 5 — 5 10 18 0 Feb, Aug ot t0 | St. 4% | Eastern & 8. African b. Debs. (red.) .. ¥9 21 6 8 ine T 
10 ..  Pritish Electric Pref................ 5 7 6 April, Oct 2 100 4% 4% Mauritius Bu on7 I.. 320—5 4 9 A June, 520 e 
Cent. Cum. . 90—03, | у | Do. with Coup 9 —101 ! 4 May, Nor Я 
st bK | De. 5 Per “Gent n ‘Deb, i — 10 Té 4 12 0 Моли а uj b. 16 56 , Halifa & Bermuda 4 Ist Mt. Db. (red) 52 —51 5 6 4 Jan, July GNE 
17 ) 43 зет Cent, 2n ; UM €? - i b, Aug oe ] ШУА а "ETT! БО —65 Ja, Ар, y e a 
ar НЫ Cental London 55 $3 -85 | $0 x^ n . Common анне) 5—65 630 Apri 4 
Tt D 4 per Cen TOREM HE | „July ee LL "T" $ nce — е и — | oe une, : > 
M ро iper Cent Dea an T—H Eso Ael n SELBE M fate: VV Maye dd 
Be ae e рев stonk Hmpstd Per Db Sik. 4-4 (5 2 6 ApriL Ot „ 1 T e о —1 5 818 6 Шу о. 
Bt. Charing N. ив ham Trams, БУ Cm Pref. 6—0 410 Den hve AME ЖГ dX | West Afiican Telegrap | $10) 4 0 0 Ја Nor 
b Pe City of Birmingham t Mort. Debs......... f —45 1511 0 Feb, Aug 1 10 4/0 West Court of America ,........ 95 —10) Мау, + 7 œ 
4 per Cent. 1s Ord. .. 48 = | b. Aug | eo 1/8 e t. Debs. " | -{ ee May, No ; 
st. "ix сиу 8 ber Cent. Perp. Pref, (i891). | x 113 Tiie | ‹ 6 0 | Ке, 2 ' am 7 Went Тоба & Panama 722. — FE : Р | | Jui july `. { 
SU 8 Po. Брег Cent. Perp, Pref. (1800) |. 18 —116 4 6 0 Feb, Aug a 1e .. Do. брег Cent. Ist el. ex. осо of far. T= 2418 0° TM oD 13 1 
St. 5X ро. Nou ee 5 117 -10 3 17 6. May, Nov pod. те 60 Do. 6pcrCent.2nd Pref. 99-05 5 7 9 Ur Dee 130 1 
St. bY Do. (1901) ......... 55 tual Debs. ...... 1 4 9 0 Feb, Aug e . | 106 ae р b per Cent. Debs E ms . 6 June, 
; Cent, Perpo 174 -134 292 Do. b per C us —102 3 18 | 
10 Az Dublin nites Trams. (1896) Ltd, Ord.. 124-133 4 7 0' 1855 АШ epum 270 G (red)... 80 | | 
104%, "Do. 8 per Cent SEN bret ИЙ dica 4 0 Feb, A „„ vig St. 4 Do. 4 per | 
100/114 Gt. Nort Srn Жү 5 Ord. 4—5 419 0 Jan, July 704 | * TELEPHONES. July Ө 
10 4/0 G. hyp eda ag Stock. EC u —100 | 41) 0 Abra Det .. oe | i Telephn. & Telegh. Coll. Trust ss —90 4 8 $ un Sept 
St. 4% Po K Dist. Elec. Trams. Co. 440 11-12 1719 0 | MAT, Беркада É 4% Amer. Te Cent. Bonds . К. i9 —102 418 August. 
St. iy Hastings & Dis ways Ord............. ee rese 10) ET 5 9 0 Mar, Sept , ШЫ * 81,000 4 per se lel. 6% 1st Mt. Db. st 6}—1{ 5 10 6 | Nov .... Ө 
10 97 : HA Tram "ref. ТЕР £6 413 9 Jan, July m . 1. BY | An lo-Portug’ s; : -l 6513 0 | May, Nov ci 
tD er Cent. 07 91 — 1 ; Бер ve ee St. C Telephone ees oos » 1 16 0 0 ` 1.94 
st. thx} Do, 4 per Cent. Debs. « 11 Pref. 27 1 5 11 6 Jan July TO E. its Monte Video! Telephone E шыка E 5 p Eo Aug 1075 fl 
b 1/8 I. of Thane l Stock e e see ua баб T А 5 8 0 і Jan, July | * db: | 5 Do. 6 per ck. VEN ESSI UI TV у —1074 Б 12 0 b, Aug m 
Cent: ро, b. St. 94 —97 sc [oa % 1 Co. Pref. Sto e NOUS Fe 
81 52 | 5 td. erhend Railway Orde NEU 58 0 Feb. Aug [oes des d 67 e. Def bM Cum. “Let Pret. tua eden oie | в С b n Ang 
10 . Liverpool Over N ese B — $1 0 Jun, Ju  .. . Io. Oper Cen Mine 9nd Pret &-65 4 14 0 Keb, hee | 
8 Cent re 53 - SS July 25 mm 1t €/0 er Cert. Cun: Р ate 64 —6 1 0 June, 104 1 
10 5% Do. брег Cent. Deb. aean › 5 17 9 Jan, July : , |^, De. 6] u-Cum. 3rd Pr —o 3 1 July 
f. 74 -*4 123 8? u (% Cent. по 9» Jan, ut 
Bt. 47 Lenten ited Trams. eo ia sit 56 413 0 р i | e" b 2/6 ine Ma. 34 pee СЕ 100 —102 : M ^ April, DA d. 
Bt. ч | Do. 4 per Cent. Ist т F uo NE IRE St. 232 Го. 4 per Cent. Deb. Stec eem Dy da 610! MERS | 
Bt. Mersey 'er. Ord. Stoc Pref... РОИ 8 -6 - ‚ April.. : EN DE St. ir Criental ... : Prof. ae үк ш, 460 еш 101. 
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RORIS EUR 
Honour to Whom Honour is Due. 
та e was paid to the late Lord KELVIN on 
ШЕ Ais, li m his remains were laid to reat in West- 
1 0 E W 3 all the impressiveness of musical art 
venerable shi е капу and historical associations of this 
KELVIN lies KON ipd. with HUXLEY and DARWIN, 
NO mote anor ^ oot of the monument to NEWTON, and 
i indeed fitting tha position could have been chosen. It 
minster АЫ 8 at science should find a place in West- 
acknowledwed | 191 oe E os d Qui De js 
enlarged, the f id such work the temple of progress is 
155 e N for others is increased, and certainly in 
ey rox ag 2 te ише of KELVIN will live with that of 
the loundless couragement to further effort in unrav elling 
unknown. 
Electricity c, pe 
Pun MY E UE Towns. Б 

Ply in North Amon i ipo. elopment of electricity sup- 

| erica, Which are given in a recent Issue 


Illustrated 406 


- 


of the Electrical World, show а very marked difference 
between the progress in America and in this country. 


It appears that out. of a total of 5,577 generating sta- 


tions in. that continent more than three-quarters — 


namely, 4,357—are supplying: towns having populations 


of under 5,000 inhabitants, whereas in this country it is the 
exception to find an electricity supply. at all in towns. of 
this size; in fact, the annual tables of statistics issued 
with Zhe Electrician show that not more than 20 out 
of 418 undertakings are in operation under these con- 
ditions. This striking difference is easily accounted 
for by the attitude of the Board of Trade. The restric- 
tions under which electricity supply is given in this 
country are very exacting, and it.is not often realised that 
the more exacting the restrictions the more expensive is the 
commodity produced. We quite admit that such restric- 
tions are very necessary in large towns, but it has been 
recognised in America and on the Continent that small 
undertakings cannot be remunerative if they are saddled 
with all the restrictions necessary to a large undertaking. 
The most important difference between our methods and 
those followed on the Continent is, of course, the per- 
mission, in the case of Continental electricity undertakings, 
to use bare conductors, not only for feeders but for the 
distributors. In addition to this material advantage, it is 
quite а common thing for a supply to be insisted upon only 
during the night. Perhaps in due time the authorities 
in this country will realise that not only small towns, but 
even large villages, could be given a supply very easily on 
these lines; and, although the supply obtained may not be 
ideal in every respect, it is better than no supply at all. 
The consequent expansion could not fail to benefit the elec- 
trical industry in general. At present, however, objections 
are generally raised to any attempt of this kind. For ex- 
ample, we recently heard of one town in which it is proposed 
to extend the mains by means of bare wires carried on the 
tramway poles; yet considerable opposition was raised, 
even though the services from the overhead lines would be 


laid underground. 


Secondary Schools. | 
Тне report of the British Association Committee on the 


cula of secondary schools, which we give 1n full else- 
ose who desire rather more 


adopted, and some freedom 


curri 
where, will be welcomed by th 


elasticity in the systems usually i 
from the classical yoke which has hitherto been noticeable. 


No doubt foreign languages are already taught in 115 
country, but, generally speaking, the results are lamentably 


bad. The pupil barely understands what he reads in a 
foreign tongue, and any efforts at speaking. are generally 
unintelligible. If the study of foreign languages is begun, 
as suggested by the Committee, at quite an early age, and 
some appropriate system is adopted, the desired knowledge 
is acquired much more easily. The choice of a language 
generally falls upon French, and perhaps this comes more 
easily to us than any other, but owing to the extreme 
technical importance of German at the present time, the 
Committee might perhaps have emphasised the desirability 
of attention to the latter. The Committee's view that sys- 
tematic instruction in Latin should not begin until the 
pupil is 12 years old is somewhat of a reversal of the usual 
programme. We think, however, that it is a move in 
the right direction. We are inclined to agree with Prof. 
ARMSTRONG, who has written a communication on the sub- 
ject, accompanying the report, that a great deal of harm 
is done by the large amount of time spent upon classics. 
The only danger seems to be that we may go to the other 
extreme and neglect classics altogether. This would not 
be desirable, simply because the English language depends 
very much upon the classical languages from which much of 
it is derived, and an acquaintance with classics renders a 
correct appreciation of the English language more easy. 


— dp Wꝙœ˖ .. — 


The Electrical Engineers Volunteers. Capt. A. MacG. 
Connell (Clyde Division) and Lieut. C. F. Love (London 
Division) have resigned their commissions. 


Wireless Telephony.—It is announced that Mr. V. Poulsen's 
wireless telephone inventions have been acquired on behalf of 
the German military authorities, by the German Government, 
for special use in the German army, together with all future 
improvements that may be made by Mr. Poulsen. We referred 
last week to the success which the Poutsen Company is reported 
to have attained in connection with wireless telephone trans- 
mission between the company’s stations at Weissensee, near 
Berlin, and Lyngby, near Copenhagen. 


University of London.—At the last meeting of the Senate 
of the University the official title of Pender Professor of 
Electrical Engineering in the University of London, together 
with the status of Appointed Teacher of the University, was 
conferred upon Prof. J. A. Fleming, M. A., D. Sc., F. R. S. This is 
in accordance with a resolution by which the title of University 
Professor is granted to the occupants of certain professorial 
Chairs in University College, London, since its incorporation 
in the University. It will be remembered that on the death 
of Sir John Pender a gift of £5,000 was made to University 
College by his memorial committee, for the maintenance of the 
electrical engineering laboratory, which has since been known 
as the Pender Electrical Laboratory. 


New Filament for Incandescent Lamps.—The Electrical 
Review (N.Y.) gives an account of a new method of preparing 
glow anp flaments which has recently been patented by 
Messrs. McOuat & Lorenz. It consists in. coating a carbon 
core with a mixture of silicon and some metal or metais. This 
coating is applied by immersing the carbon in a solution carry- 
ing a mixture of silicon and metal in mechanical suspension. 
The filaments are then baked, preferably in ай inert gas, when 
the metal combines with the silicon and a.eflicile-coated fila- 
ment is obtained. The silicide may also be incorporated by 
the usual colloidal process, or the core may be thoroughly im- 
pregnated with the silicide solution. It is claimed that lamps 
fitted with these filaments have burned for 400 hours at an effi- 
ciency of 1:8 watts рег candle- power. 


Oable Interruptions. Date of Interruption. 
Brest — Dakar TU 0 July 22, 1907 
Lagos - KotonoWuu—— é ꝓ ... еее... Dec. 4, 1907 
Ceuta Tangens Dec. 7, 1907 
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Crystal Palace School of Engineering.—The certificates ob- 
tained by the students of this school аше е winter term 
were presented to. them on Friday last by Mr. T. H. Riches, 
president of the Institution of Mechanical Engineers. The 


certificate of honour was awarded to Mr. W. C. Oliver, and 


the“ Wilson premium to Mr. T. M. Bradley for his Paper on 
“Tank Irrigation in India," read before the Crystal Palace 
Engineering Society. Mr. Riches in addressing the students 
told them that they could not expect to obtain full practical 
experience in an engineering school; but the school with its 
combination of theory and practice would form a useful 
groundwork for their future careers. He advised them to be 
industrious and patient and to persevere, for no amount of 
intellect could take the place of hard work. 


Jack for Starting Motor-Generators.—The Electrical World 
gives an account of an arrangement for starting motor-gene- 


rators which is being used by the Edison Illuminating Co. of 
Detroit, at one of their more isolated sub-stations. The start- 


ing of a 1, 500 kw. motor-generator get recently installed in 
this sub-station would require, under ordinary conditions, a 
large current to overcome the initial friction of the bearings, 
would interfere seriously with the voltage regulation, and over- 
load the machinery already running because ое small capacity 
of the other apparatus in the sub-station and the insufficiency 
of the feeders connecting this network with the rincipal 
direct-current district. The starting is accomplished by direct 
current with a rbeostat in series with the direct-current arma- 
ture. To help in starting this motor-generator а pneumatic 
jack was designed, which consists of an air cylinder with a 
piston connected to an arm, this arm having а pawl engaging 
a ratchet on the armature shaft. The idea is for this Jack to 
give the armature a single impulse or kick to overcome the 
standing bearing friction, which is considerably higher than 


the running friction of any pan bearing, and also to over- 


come some of the inertia of the rotating parts. It is found by 
the use of this device that the machine can be started with 
a maximum. current of 500 or 600 amperes, as against 1,500 


amperes when it is started in the usual manner from rest. 


Auxiliary Pole Direct-current Machines.—In a recent num 
ber of the Elektrotechnische Zeitschrift Rothert gives the follow- 
ing cases in which the use of auxiliary poles is an adverse 
(a) Easy cases —e. J., reversible motors where this € eei 8 
to an improvement in current consumption. (b) Difficult 
cases—e.g., motors having field regulation varying between 
wide limits, where the adoption of this design makes worn 
possible. (с) Specially difficult cases. .., turbo-dynamos. In 
(a) it is generally sufficient to fit auxiliary poles to the аш 
machines. Insuch cases it is permissible only to provide pa 
of the possible number of poles, to make those shorter jen 
the armature width or to place the poles slightly to one s! e 
and not in the middle of the armature. Auxiliary poles are 
specially recommended for series windings. In (b) it is con- 
sidered that the machines should be specially designed. 
full number of auxiliary poles would be provided, made ер : 
in length to the armature width and arranged in a symme n 
cal manner. Machines which are apecially designed for e 
iliary poles are distinguished by having (1) only one ie bn 
slot, (2) & small number of laminations, (9) the winding: 1155 
equal to the polar arc, (4) а small air-gap. In (с) aux m 
poles are by themselves not sufficient, but must be supp 
mented by other methods. 


Dublin Section of the Institution of Electrical n git ict 
At a meeting of this section on Thursday, 12th inst., à a ү 
on “The Getting and Drying of Peat, with a View (0 - 
Use for the Generation of Electrical Power with Spec ү 
Reference to Capital and Working Cost was read by Mr. Mr. 
Cunningham in the unavoidable absence of the bein . 
A. B. Lennox. In nearly all peat deposits in the Unite | E 
dom the peat is under water and the best qualities are à as | i 
found in the lower layera. These аге recovered by the us : 
floating dredgers at a very low cost, while both a steam ds A 
and slicing and moulding machine can be brought into m 
the same way. The first cost of one of these dredgers 18 
£750 to £1,000, while the cost of excavation, supposing The 
cubic yds. to be delivered per day is about 3d. per ton. 


КАШ 
eA 
н 


THE ELECTRICIAN, DECEMBER 27, 1907 


dking and moulding machine is fitted on a pontoon and is 
аре of dealing with 100 tons of wet peat in 10 hours. It 
quire 12 В.Н.Р. to drive it and is entirely automatic. The 
peat is taken from the moulding machine on a belt conveyor 
and is spread entirely without any manual labour. The peat 
u dried in an automatic drier electrically driven and costing 
int 14. per hour. The cost of getting and drying 50 tons of 
dried peat, containing about 40 per cent. of moisture, would 


w £5. 198. 2d., or 28. bd. per ton. The actual working of a 


plat of this description was illustrated by models. 


Relation between Voltage and Arc-Length in Metallic 
Ares:—In a recent; number of L'Indusirie Electrique Messrs. 
Guze & Zébrikof give some account of the work done by them 
on this subject. Mrs. Ayrton found that with carbon electrodes 
c 4- di 

i 3 
where е is the voltage, i the current, / the arc-length and a, b, 
cadd are constants. Researches on a lamp fitted with carbon 
electrodes showed that | 

11:66 +10:54/ 
7 


в= 38:88 + 2-071 + — 


The authors established the following values with different 
kinds of metallic electrodes :— 


Copper e- 21-884 8:031 + 


ex=a+bl+ 


10°69 + 15-247 
c v 


Cobalt e= 20-71 + 2:051 + 2:07 + 107121 
+ ——. 

17-481 

7 . 


9:44 4- 15:07 


Nickel e= 17514 + 3:891 + 


Iron е=15:73 + 2°52 + 
1 

The electrodes were. metal rods 16mm. in diameter. The arc 

length was varied between Omm. and 1 mm. and the current 

between 2 and 18 amperes. In order to keep the arc steady, 

Voltages upto 90 were used with a resistance in series with 

the are. The upper electrode was always the negative. 


qubtrical Properties of Silicon —An article, by Miss F. G. 
М dealing with the thermo-electric behaviour of metallic 
The « appeared in a recent number of the Physical Review. 
) author shows that the position of the element in the 
periodic tyetem may explain some of its deviations from the 
Кае of the stronger metals. It resembles carbon in that 
м poor conductor of electricity and has a negative tem- 
the fale coefficient. The experiments made were carried out in 
wold wed 0 8 manner: A copper and a constantan wire were 
to them 1 end of a silicon rod and copper wires fastened 
шей for th е copper-constantan couples thus formed were 
a E determination of the temperatures of the ends of 
being iem e Junction not attached to the ends of the rods 
в ia at 0 deg. Measurements of thermal E.M.F. were 
one end al toe res varying from about 350°C. to — 190°C., 
irection of th rod being kept as near 0 deg. as possible. The 
through th ү current was found to be from silicon to copper 
trically n e not Junction, Silicon is, therefore, thermo-elec- 
wong б®Ч”е with respect to copper. The E.M.F. which 
m сата between lead and silicon was computed 
ше, Mor and Fleming’s tables, and was found to be very 
was at ln en the curve obtained was not parabolic but 
» s E the third degree. "The extremely large value 
t produced E.M.F. became evident by comparison with 
xed by other metals in combination with lead, 
200. e per degree at a mean tempe rature of 
thermo-electrie temperature a lead-silicon junction gives a 
muth is ~ 89 P o of about — 400, while the value for bis- 
are comparable ‘or antimony +26. Tellurium and selenium 
being reg le with silicon but of opposite sign, the values 
pectively + 509 and+807. 

The E 
of йе T Kelvin. —At the meeting of the Institution 
i Dgineers on Thursday, December 19th, it was 


mously agreed th : 

| at the 

es 6 Lady Kelvin: following message of condolence 

Engineers ла = the members of the Institution of Electrical 
Convey to your ladyship an expression of their 


— 


391 


Eurum ay death of your illustrions husband, their revered 
president and honorary member, and to assure y f thei 
sympathy in your sad bereavement.” eo : ii en 
The Council of the Institution of Electrical Engineers have 
received from Mr. E. Jona, President of the Associazione 
Elettrotecnica Italiana, the following telegram :— 
„The Institution of Electrical Engineers, London. 
* Deeply affected by announcement of Lord Kelvin's death. We 
ke to grief of colleagues of England and of whole world, who 
honoured him as tbe greatest genius of contemporary physics, and who 
admired his great qualities of mind and heart. We heg you to repre- 
sent our Association at the funeral of our only foreign honorary 
member. 
Jona, President, Associazione Elettrotecnica Italiana." 


At the close of the meeting of the Académie dea Sciences on 
December 23rd M. Chauveau, the chairman, said: ‘The 
Academy deplores a cruel loss—that of Lord Kelvin, associate 
member of the academy since 1877. The Institute of France 
is represented by three of its members— MM. Darboux, 
Becquerel and Lippmann —at the national burial which 
England is giving to-day to the late savant.“ 

The funeral of Lord Kelvin, which took place on Monday last 
in Westminster Abbey, was characterised by all the solemn 
splendour and dignity inseparable from this place of worship. 
The late physicist's remains were laid in that portion of the 
Abbey which is dedicated to men of science, and no more fitting 
spot could be found than at the foot of Newton's monument. 
The service was conducted by the Dean, while the musical 
portion was directed by Sir Frederick Bridge. It is impossible 
to give the names of all the well-known scientists present; it 
will be sufficient to say that practically all English univer- 
sities and learned societies were represented by one or more 
members, while delegates were present from a large num- 
ber of foreign scientific institutions. The representative 
character of the assembly is well indicated by the names of 
the pall-bearers, who were Lord Rayleigh (President of the 
Royal Society), Admiral Sir E. H. Seymour, the Rt. Hon. J. 
Morley (Secretary of State for India) M. Gaston Darboux 
(Académie des Sciences), Sir A. Geikie (President of the Geo- 
logical Society), Lord Strathcona (High Commissioner for 
Canada), Prof. A. Crum Brown (Royal Society of Edinburgh), 
Sir.George Darwin (University of Cambridge), the Master of 
Peterhouse, Dr. McAlister, (Principal of Glasgow University), 
Sir John Wolfe Barry (Institution of Civil Engineers), and 
Dr. R. T. Glazebrook (Institution of Electrical Engineers). 
Other well-known men present were MM. G. Lippmann and 
Henri Becquerel, Mr. А. B. Kempe, Profs. Larmor, Perry, 
Fleming, Ewing, J. J. Thomson and S. P. Thompson, Sir 
W. H. White, Sir Alex. Kennedy, and Sir Wm. Matthews. 
The Lord Mayor of London attended in semi-state and & 
delegation from the University Court of Glasgow were present 
with draped mace. The Institution of Electrical Engineers 
was represented by Sir W. Preece, Mr. A. Siemens, Sir 
H. Mance, Mr. R. Kaye Gray, Sir J. Gavey, Mr. C. P. Sparks, 
Mr. F. Gill, Prof. Kapp, Mr. R. Hammond, Mr. W. M. Mordey 
and Mr. W. Н. Patchell. A ‘Guard of Honour" from the 
Electrical Engineers (London Division), of which the late peer 
was Honorary Colonel, was present under the command of Jol. 
R. E. Crompton, C.B. These troops lined the cloister through 
which the procession passed and were afterwards admitted to 
the west end of the Abbey. 

Among the wreaths sent to Lord Kelvin’s funeral was one 
having the form of an anchor in white flowers with a rope of 
Parma violets, and bearing the inscription: “A respectful 
tribute from the electrical staff of the Admiralty and H.M. 


Dockyards." 


a ? 
—— ‹ 


ARRANGEMENTS FOR THE WEEK. 


Roya INSTITUTION. 
Juvenile course of six Illustrated Lectures on ©“ Astronomy Old and 
New,” by Sir David Gill, K. C. B., F. R. S., as follows :— | f 
Saturday, December 28th, & p.m. I. ** Astronomy to the Time o 
Newton." 

Tuesday, December 31», З pm. 
1 Л 2nd, 3 pm. III. The Sun, Mercury, Venus, 

Earth and Moon.” 


II. How the Astronomer 
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To show that this is.the case we have only to differentiate, 
and we have | 
- gyfor Mae“ = Nae”, 
and gyde = Ма?е + Nate? = (Merz + Ne-**) = а?у ; 
or, in the second case, uu 
Qy[0x = Pa sinh az + Qa cosh aa, 
97% [01° = Ра? cosh az + Са? sinh az 
| | d P cosh az + ©) sinh az) = ау. 
For the purpose of calculation we shall find it more .con- 
venient to adopt the second form, and we have 
| C=P cosh az+Q sinh ax . ©. © 
and у= eae sinh az +Q cosh az} 


EN y? sinh az O cosh az}. . . . (10) 


THE THEORY OF ALTERNATE CURRENT TRANS- 
MISSION IN CABLES. | 


.BY CHARLES V. DRYSDALE, D. SC. 


' (Continued from page 359.) 


` Summary.—The author points out the importance of the study of 
‘transmission of alternate currents instead of single impulses. A simple 

raphical method of finding the distribution of current and P.D. is 
‘first described, with applications to special cases, and experimental 
demonstration by vacuum tubes. Part IL is devoted to a simple 
exposition of Dr. A. E. Kennelly’s methods of calculation, while Part 
ТП. deals with the general theory of attenuation in cables, and the 
effect of loading coils. 


Part II. —MATHEMATICAL. 


The importance ofthe mathematical treatment lies not so much 
iu the fact that it permits of accurate calculation, as the accuracy 
obtained by careful graphical working is usually sufficient and 
does not take much more time, while it has the advantage 
of showing what occurs all along the line. But whenever it 
is а question of selecting or modifying a line or cable a com- 
plete theory is necessary, and leads to most valuable results. 

If we take dx as the length of an element of the circuit, 
then, as shown before, the resistance, inductance, leakance and 
capacity of this element will be Rd, Ldz, Gdæ and Ках respec- 


tively. If C is the current and С its rate of change C/ ot, or 
what may be termed the electrical acceleration, we have for 
the drop of P.D. in the element 


dV=(RC+LG)dz or dV|dc—RC«LÓ.. . (1) 
Similarly the current from the element 
dC—(GV + KV)dz or dU/az=GV+hV.. . (2) 


These are the fundamental equations for either the impulse 
or the alternate-current theory. If we take a simple harmonic 
alternate-current of frequency п, and w=27n, we may repre- |: 
sent it by C=Ù віп wt and C=0C/ct=Cw cos wt, which varies 
also in a simple harmonic manner, its amplitude being increased 
w times, while it is advanced 90 deg. in phase. As is now well 
known, we may represent the turning through 90 deg. by mul- 
tiplying by j= v — 1, since when it is repeated the turning is 
through 180 deg., which is equivalent to multiplying by - 1. 
We thus see that for a simple harmonic or rotating quantity 
differentiation with respect to time is equivalent to multiply- 
ing it by jw if a lead is taken as positive, or — jo if it is taken 
as negative. Steinmetz and most others follow the latter plan, 
but we shall have less trouble with signs here if we take the 
leading angle as positive; and we then have /t jo, c/o 
=u - wt /t j js, &c. 

Our fundamental equations thus immediately become 

eVV = (RAL) and @C/ar=(G+jLe)V- (3) 
or =» AV /@w=(R+jX)C and gC/or=(G+jB)V, . (4) 
where X is the reactance and B the susceptance of the circuit 
per unit length. Or 


At the receiving end of the cable z—0, sinh ax=0 and 
cosh az- 1. Hence, if V, and C, are the values of the P.D. 
and current at the receiving end of the line we have 


V,=Z,0,=a/ 40 or 2. Mfo- 


where Z, is the impedance of the receiving instrument. Also 


from the second equation C,—P.  . | 
Putting these values for Р and Q into the general equations 


we have PE E | 
_ Jifoma A T 
Ve i Vein! ax + Z, VI cosh az C, ‚ (11) 


С= f cosh ax + Z, J Xinh 4 C. . . (19) 
The ratio of V/ C will evidently be the impedance at the 
sending end of a line of length * and the receiver, and wi 
be denoted by Zi: . 
| V Т sinh ag + Z, JY/I cosh ar vidi 
D=n=,/ 0 рүшү... vidin 
Hence. duse ү cosh az + Z, „/Y/I sinh ar ame 
numerator and denominator by cosh az, 
17171. , , , qs 
| Y 1＋2Z. VI tanh ах 
Suppose now that ‘the line is very long. In this case 
tanh az—(e"* e / + 79) may be taken as unity, since ё 
increases rapidly with increase of a; and e decreases corte- 
spondingly rapidly. Hence, in this case the impedance at 
І 152 YA —.I/Y simply, and isentirely 
Y 172, | | | | 
independent of the actual length of the line or of the impedance 
of the receiver. This value is, therefore, & characteristic of the 
cable only, and it 1s known as Һе “ sending-end impedance, 
but as this is liable to be confused with the “ impedance at the 
sending епа” in the case 'of an actual finite line it woul 
be better to term it the “characteristic impedance or the 
“circuit impedance.” It is worth while noticing that as Үз 
the admittance of the ‘cable sheath per unit length, 1/Y 18 
the corresponding impedance J per unit length. Hence the 
«sending-end impedance,” or the characteristic impedance, 
which we will denote by Z,= /I/Y= „ЛІ, or it is the geometric 
mean of the impedances of the line and of the sheath per unit 
length, which must dimensionally be an impedance. 
Putting 7,= /I/Y in the formule for V, C and Zi we have 


V ={Z, cosh az + Z, sinh ar] C. (14) 


sending end— 


V/ r- WIC 0) 
and C, IVW 6) 


where I is the impedance per unit length (RTX) and Y is 
the admittance per unit length=(G+jB). Expressions of this 
kind are known as complex quantities. 

Taking the first of these equations and differentiating with 
respect to « we have 


02У тос | 
а I. . 0) C= ‘cosh ax + He sinh ar Cr TIT: 
mi È 0 
and, similarly, Aa 5 4$ ovx ой X9) Z =; Z. / Jo + tanh ar ЖҮ: (16) 
ы c = OTT, Lotanharn 
Each of these equations is of the form d where] Тһе ratio of the voltage at the sending end of the line {0 


the current received is called the“ receiving-end impe ance 
(which must not be confounded with the impedance of the T€" 
ceiving instrument) and may be denoted by Z,. 
Hence, Z: = V/C,=Z, cosh ax + Zo sinh ac. (17) 
The two latter formule were given by Dr. Kennelly in his 
Paper at the St. Louis Electrical Congress in 1904, and gie 


a! IX or а= IY. 
The solution of this equation may be written in either of 

the forms у = Me + Ne 

ог y =P cosh az + Q sinh аг, 

where M and N or P and Q are arbitrary constants. 


AMT 
H 
е 
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p the relation between any alternating P. D. applied at the 
ending end of a cable and the resulting current at each end. 
Before, however, these formulz can be employed for calcula- 
tion, we must investigate the expressions sinh az, cosh ax and 
шат. The quantity а which was put for / IY, or the geo- 
metric mean of the impedance of the conductor and the admit- 
une of the sheath per unit length, is sometimes termed the 
«attenuation constant“ of the circuit, and since I and Y are 
both complex quantities а is also complex. Any complex 
quantity of the form p + 4, however, шау be represented by a 
vector having a horizontal component p and a vertical com- 
ponent q (Fig. 19), since j is equivalent to turning through a 
right angle. The total length of this vector is then r = Jp 4- g?, 
and it makes an angle 0 with the horizontal such that tand = q/p. 
The vector may then be represented either by p +J¢ or by 7/0, 
while the conjugate expression p -jg may be written 14% 
If, now, we have another complex quantity p'--jq' this may 
be represented by 7’/6', where 7’ = «/(p’)* + (9) and tan = Q'[p'. 
But if we have the product of two such quantities as (p TJ) 
P 79) the first may be written 7/0, and this has to be multi- 
plied by p'*jq. This gives us two parts, one p'r/0 in the 
original direction, and the other q'r/0 + 7/2 perpendicular to it, 
and it is evident that this gives us a vector the length of 
Which is rr’, and which is in advance of т by the angle 
stan %%“. In other words, the multiplication of the vector 
r by the complex quantity p+jq or 7 /. is equivalent to 
multiplying its length by *' and turning it through the 
angle 0. The quantity p+ jg or r/Ó is often termed a quater- 
nion, Which has a “tensor” r and “versor” /0.* If this 


quantity stands by itself it repre- 
sents a vector, as in Fig. 19, but 
if it stands in front of a vector it 
performs the double function of in- 
creasing or stretching it r times and 
of turning it through an angle, 0. 
It is pretty evident that if we have 
two such expressions or quater- 
nions, p + jg r / h and р' + j9 , 
it does not matter which is first, 
and we get as the result 77/0 + 6, 
which isitselfa quaternion. Hence, 
the product of any two quaternions 
is the prod .. is a quaternion the tensor of which 
ЫШ 17 : uct of the individual tensors rr’ and the versor 18 the 
je е separate versors. This may obviously be extended 
Bh n pr of such expressions. Similarly, the quotient of 
TETE /6—@. Next, suppose we have one of these 
Md +Д or r/ and square it—4.e., multiply it by itself. 
: : : at has just been said it follows that the result is r°/26, 
eae the tensor of which is the square of the 
Bat, cony ensor, and the versor double of the original versor. 
result ed: the first expression is the square root of the 
P ШО obtained, and thus the ‘square root of a quaternion 

Hatervion whose tensor is the square root of the original 


z 
ү. and whose versor is halved, ог Y "/0/2. 

aig our theory we had I=R+jX or =1/0, where 
= VE! + X! and tan 0—X/R. Also Y=G+JB or Y/¢, where 


Fia, 19. 


—————— 


Y- „(ы 
sip +B? and tan ¢=b/g. Hence, by the above, IY 
J" t), and the attenuation. constant a= V Ү 


=/ү | І 
noc 2. The attenuation constant is thus itself a com- 
the mp or quaternion, and may, therefore, be written in 
em «tif, where at BPAY and tan (0+2 
erefore, t | | о 
sinh ( а +38), Ge , to be able to find the values 
We 15 g the ordinary expressions for the hyperbolic functions, 
ncs n sinh r (ez - 4/2, cosh 1 = (er + e-7)/2. 
y sinh (x + y)= (ety =e- (®+%)) 9 (eren ere у) 25 


/2= 


*In 
ing th а а quaternion is capable both of stretching and of turn- 


rou í | 
cerned with th angle round any axis, We are here, however, only con- 
е angles in one plane. | 
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and, putting e*—cosh v sinh x, and e-*—cosh z ~ sinh х, we 
have sinh (z-4-y)-sinh x cosh у--созһ z sinh у; 
similarly, cosh (z4-y)—cosh x cosh y+ sinh « sinh y. 
Consequently, sinh (о --/8)—sinh а coshj8+-cosh x sinh jf. 
But cosh j8— (eis --e-/8)/2, which is the ordinary exponential 
expression for cos B, and | cris d Ё 
sinh B=" e = 2 —— 
а J 

orjsinf. Hence, 

sinh (2+j8)=sinh a cos B 4-j cosh a sin B . (18) 
and cosh («4-j8) —cosh a cos B--; sinh a sin 8. . (19) 
each of wbich are ordinary complex or quaternion expressions 
and may be written either in the form p+Jq or r/6. 

A word should be said as to these two alternative forms, as 
they are both used in calculation, and it is frequently necessary 
to convert from one to the other. . This is because in addition 
or subtraction the form р-+ 9, while in multiplication and divi- 
sion the form 7/@ is obviously the more convenient. | 


To convert from p-rjq to rið we have r- ү р and 
Oe tan- 1, and to convert from 7.0 to p4-q we have p—r cos 6 


and q— sin 0. | | 
— Numerical Example.—An actual calculation will now serve 
to make the procedure perfectly clear. Let us take the case 
of the two 40 lb. conductors which we worked out graphically. 
Here we had R=90w per loop-mile, L—0:0042 henry or 
X = 31:5o at 1,200 со, G— 10 x 10 5mhos., and K —0:0075 mfd., 
from which B—56:25 x 1079 mhos. at 1,200 ~. 
We therefore have | 
I= 005 ＋31•5 t(en-2590 —95-85/19°1Т', 


0 мыс сы шел 


as before, and | 
3 TEES 
Y= 10:56:25: | am- 257.12 10 /⁵719555'mhos. 
Hence, the attenuation constant mE IEEE | 
oe 1971 + 79°55! 
а= JlY- J95°35x5712x10" |g 


— 


= 0:0738/49°36/, 
and the “sending-end impedance or characteristic impedance: 


I ] 95.35 /19°17'—79°55' 
Z= Y^ A] 577121074 2 
| —1292,(30719'. 
In the case considered the receiver: has a resistance of 1000, 
and an inductance of 100 millihenrys, or à reactance.of 750%. 
Hence, the impedance of the receiver 
Z,- Vo. 750% tan") = Tre 82.24, 


and = !9* 8224 + 30°18! = 05857 / 112713 


Zo 1900 = Н 


-t 


05857 6717 | 
If we make our calculation for 30 miles of line we have: 


ax = 30 x 0:0738 /49736' = 2:214 49736 1.435 + 1°69). 

By logarithms we have el = 4:301, 1 = 0:2381. 
Hence, cosh 1:43 = (4201 + 0°2381)/2 2 2:2196, 
sinh 1:43 = (4:201 — 0:2381) 3—1:9819. 


Also 1:636 radians = 96736". | | 
Hence, cos 1:686 = — 0:1152, and sin 1:686 —0:9934. 


We therefore have : " 

cosh at = 2:219( — 0:1152) + 1:98: x 0:993j, | 

= 02558 1:908 = — 1:986\82 36, 
sinh d. = 1:982( - 01152) + 2219 х 0:923; FE. 

| _ 0:998 + 2:205] = — 2211 84 о, 

2-217 gg — 82°36 = 111611739". 

1:986. —————— —— ed 

e a receiving curren 


sinh ax 
cosh d. 


Consequently, if we hav 
amperes or С„= 0:02 ampere. 


tanh a. = : 
=20 milli- 
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V. - (Z, cosh ал+ Z, sinh az)C, from (14) 
—0:02(757 /82°25' x ( — 1:986 (829367) + 1,292 ( 80°19’ 


| х(—2'217\84°5')) 
| =002{ — 1,603( 0°12" + 2,884 / 65°36'} | 
= 0-02! — 1,503 — 5j + 1,183 + 26087] 
= 0-02 - 320 + 2,6037! = 0°02 x 2,622, 97? 
= 52:44 (97? volta. 
C, = (сов ш+у sinh az)C, from (15) 
= 0°02{ — 0-2558 + 1-968) + 0:557 \67°17' x 2:217 V84^5'] 
= 0:021 — 0°2558 + 1-968j – 1-298 /28°38'} 
= 0°02{ — 1:396 + 1:346)} = 0-02 x 1918/135518“ 
= 0°0383 / 135°18' amperes or 38-&/ 185^18' milliamperes. 
The corresponding quantities, scaled off from the diagram 
Fig. 6, are 54-3 /98°80' volts and 40°5 /138°20’ milliamperes, 
which is a sufficiently good agreement for most practical 
a ne Ай, | mE | i 
. We then have the impedance at the sending end 
| | 52:44 [97° а 
2, = 40.0.0388 136518 1,370  38^18' ohms, 
which is not so very different from Z, = 1,300 \40°10' ohms ob- 


tained from the diagram. 
` While the receiving-end impedance 


Z, = V,/C, = 2,622 /97° ohms. 


These impedances could have been obtained directly from 
the formule. 
Z, 


+ tanh az 
Z, Let 
cee (16) 
l 25 tanh az 
and Z: Z, cosh ac Zo sinh ax. 
Calculating the first of these as a check 
— 0:5857 \67°17'+ 1.116 1°29 
1—0:5867 ( 67°17’ x 1-105 (1929' 
— 2,275 4-0:54047 + 1:116 - 0:0288j 
== 1,292 530919'——— —— ——————————— 
| 1—0°654 68°46' 
—555,,,0:889 + 0:512; __ 10925 29°32’ 
= 9 О кы J = \ o —— —— 

1,202 30 19 57518. & 0:609; = 1292 30190976 3839 

, -1,360 (39°85’, or nearly the same result as before. The 
discrepancy is probably due to four figure logs only having 
been used. 

The calculations lend themselves equally readily to the case 
of condensers or other devices at either end of the line. For 
instance, we have found that the impedance at the sending 
end is 1,360 (39"35' = 1,100 — 866; ohms. If, then, we connected 
а choking coil to the sending end of the line having a reactance 
of 866 ohms or an inductance of 866/7,500 = 0-117 henry the 
coil cable and receiving instrument would be equivalent, so 


fur as the sending end was concerned, to a non-inductive r 
. 7 e 
sistance of 1,100 ohms. ' 


(То be continued.) 


ED 


see (17) 


Z, = 1,292\ 30°19! 
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RULES ISSUED BY THE YEBBAND DEUTSCHER 


і 


CABLES AND ELECTRIC WIRING. . 


ELEKTROTECHNIKER FOR OVERHEAD Winks 


The rules issued by the Verband Deutscher Elektrotechniker 


for the guidance of firms carrying out electrical installations 


have been considerably revised and added to during the present 
year. The revised set of rules come into force on January 1, 
1908, three of the main sections being: (1) Standard rules for 
overhead wires, (2) standard rules for cables, and (3) regula- 


tions for the erection of electrical installations. 


OVERHEAD WIRES. | 
As regards overhead wires, soft annealed copper wire is to be 


only used if the stress does not exceed 5 kg. per square milli- 


metre. For hard-drawn copper wire the limit is 12 kg. per 
square millimetre, and for aluminium wires 9 kg. per square 
millimetre. In no сазе must the highest stress exceed half the 


elastic limit. The following regulations then follow :— - | 
Tension Measurements.— Tension measurements are to be carried out 


at (1) a temperature of — 20°C. without additional weight, and at (2) а 
temperature of — 5°С, with a load of ice. The weight of ice is to equal 
00159 kg. per metre run, where 9 is the cross-section of the соп. 


‘ductor in square millimetres. In neither case is the stress ot the con- 


ducting material to exceed the maximum stress stated above. 
POLES. 
(a) Wooden Poles.—The distance apart of poles on straight stretches 


is not to exceed the following amounts: 


For lines on which the combined cross-section of conductor and 


guard wires does not exceed (a) 105 sq. mm., 80 metres; (b) 210 sq. 


mm., 60 metres; (c) 300 sq. mm., 50 metres; (d) over 300 sq. mm., 


40 metres. 


For these distances the diameter of the top of the pole is to be cal- 
culated from the formula Z= 1:2//D x H, in which D is the sum of the 
diameters of all the wires on the pole in millimetres and H is the mean 
height of the conductors above theground in metres. 12 

oles with a less diameter at the top than 13 ст. are not permissible, 
while for high pressures up to 1,000 volts the diameter must not be 


less than 15 cm., and for voltages above this not less than 18 cm. 


In special cases. )., where rivers are c and the above spans 
have to be exceeded—either poles of greater diameter are to be used or 


‚ else braced poles must be employed. At curves, or when crossing other 


electric lines, railways or roads, the span must in these special cases 
be’ correspondingly reduced. In estimating for pole construction, & 
stress of P0 kg. per square centimetre is to be taken. The most un- 
favourable case 1s to be taken as a wind pressure of 125 kg. per square 
metre at right angles to the affected surface. For cylindrical bodies 
the surface may be taken as equal to 077 times the diameter multiplied 
by the length. 

(b) Cast-Iron Poles.—The stress for the iron construction must not 
in the most unfavourable cases exceed 1,500 kg. per square centimetre. 
The limit for wind pressure is to be the same as in the case of wood poles. 

(c) Poles made of Special Material.—Poles of spocial material should 
be tested up to one-third ‘of the breaking strength guaranteos by the 
manufacturers for the iron part, but the test need not exceed 
300 kg. per square centimetre. | 

(d) Erection of Poles.—The masts and poles are to be buried to 
depth, in general, from 1:5 to 2:5 metres, depending on their length 
and the quality of the earth. The earth is to be well rammed, and at 
angle points the poles are to be strengthened, anchored or shored. 

t street and road crossings the poles on either side the street are 
to be so constructed or anchored that their falling into the street 18, a€ 
far as possible, prevented. When the side of the street on which the 
poles are to be erected may be chosen the use of the east side 18 Dep 
mended, so that during the frequent westerly storms broken poles w 
not fall on the street. E . 2 

When poles are erected in districts where storms are specially bois- 
terous, every fifth pole, even on straight stretches, should be strength. 
ened or anchored, so that, as far as possible, the falling of poles on the 
roadway is prevented. 


CABLES. 
The standard rules for cables are divided under six headings, 
the chief points dealt with being as follows :— 


I. Rubber Ineulation.—Rubber insulation is permissible for single 
wires up to 16 sq. mm, in section, and for stranded cable Ар s 
150 sq. mm. It must, however, not be used on multi-core cables. 1 55 
copper core must be tinned, served with cotton, and then covered u! 

ure unvulcanised Para rubber strip. The overlap of this stri mus 
at least 2 mm. Over the rubber a winding of cotton must P 
vided, and then an overspinning of cotton, hemp or similar шаса 
which is to be im nated in a suitable manner. Rubber-cove 
cables are not to be submitted to a breaking-down test. . 


A table is given showing the minimum weight of rubber to 
be used on each size of cable. 
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П. Vulcanised. Rubber Inaulation.—V ulcanised rubber insulation is 
permissible for single wires up to 16 sq. mm., and for stranded cables 
ap to 1,000 sq. mm. in cross-section. 

Fach conductor must be tested after. 24 hours’ immersion in water for 
a period of half an hour, with an alternating-current of suitable volt- 
age between copper core and water, at 25°C. without breaking down. 
The test voltage shall be as follows :— 


Working voltage Test Working voltage Test 
not exceeding Pu not exceeding voltage. 
1000 00 2, 6,000 ............ 10, 
2000 ........... 4,000 7,000 .......... 12,000 
$000 ........... 6,000 8.000 ............ 13,000 
400 0 é ᷣ iui 8, 000 | 10,000 . 15,000 
5000  ............ 9,000 | 12,0 ............ 18,000 


Vuleanised rubber cable may be used on voltages up to 1,000 when 
fixed, and on voltages up to 500 when used with movable fittings. 

A table is given showing the minimum and maximum thick- 
nesses of the vuleanised rubber insulation required. 

Special vulennised rubber cables are suitable for use on any voltage 
when fixed and up to 1,500 when used with movable fittings. Armoured 
vulcanised rubber cables must be tested at 4,000 volts. —- 

Rubber-covered wires which are drawn into seamless pipes or pro- 
ert к metal sheaths may be used on voltages up to 1,000 if they 
are 


The permissible current on the above cables is as follows :— 


— 


Cross-section | Mux. permissible ‚ Cross-section | Max. permissible 


in 80. mm. current in amps. in sq. mm. current in amps. 

075 9 95 240 
10 11 120 280 
15 14 150 325 
25 20 185 380 
49 25 240 450 
60 31 310 540 
100 43 400 640 
160 75 | 500 700 
254) 100 625 880 
50 125 800 1,050 
300 160 1,000 1,250 
700 200 


n values given in the above table may only be exceeded momen- 


Vuleanised ru VULCANISED Russer Wires. 

100 же rubber wires are suitable, when fixed, for voltages up to 
emeg.scction ia Portable purposes up to 500 volte. Their permissible 
өг is from 1 to 6sq. mm. The copper core is to consist of 
which are PEE strands, whose maximum diameter is 0'3 mm., and 
cotton and Wisted together. The core is then to be overspun with 
Мн provided with a watertight vulcanised rubber cover. Each 
yar, silk o ve a protective covering of some fibrous material, such as 
müs ak r cotton, over the rubber. Round or oval multi-core cables 
h core must be tested” fter having lain 24 h d 

В l alter having lain ours in water, an 
aa withstand an alternatin тейле of 2,000 between copper 

water whose temperature does not exceed 25°C. 


A table showing the necessary thickness of insulation is given. 


Eketrolier wires ёё ELUCTROLIER WIKEs, 

| sui i hti { 

v0 lage does not саво : an and to lighting apparatus where the 

apie core is to consist of 3 

Section does not exceed 0°75 one ore wires whose aggregate cross 
e . Sq. . 

sheath, рет are 18 to be tinned and covered with a vulcanised rubber 
| 5 be ue mm. Over this is to be wound a 

roved r ern, silk or other material impregnated in an ap- 

57 a «b and the total diameter of the conductor is not to exceed 


Flexible v. FLEXIBLE WIREs. б 
mm, me куы fo have a cross-section of copper equal to 0-75 sq. 
cores are to be tu igt. to conform to that of electrolier wires. The two 
material and р together with a supporting, wire of. suitable 
similar substance А pun with a common covering of cotton, yarn or 
Of the cores. If the su PPorting wire may also be placed on either side 
If the common Е Supporting wire із metallic it must be insulated. 
suitable overspinni ton covering is omitted, each core must receive a 


„пев f ; Я 
wire can rin oven weight fittings, &c., must be so flexible that а single 
9 Imm. in r a roller 25 mm. in diameter and а double wire over 
tested at 1,000 v EAS without damage. Flexible wires are to be 
Вх с n alternating in a dry place. | 
| ORE LEAD-COv RED CABLE WITHOUT TEsT WIRES rok 
À table ig giv TRECT-CURRENT VoLTaces сь то 750. 
Cartent-carrying« 9 £ the dimensions of the insulation, lead covering, 
Dem үу cdi pacity, &c., of cables laid at an assumed depth of 
Wound the current n are laid in conduits or bunched together in the 
Cckvrni must not exceed 75 per cent. of that given. 
“ЧС AND Mulxi-CoRE CABLE WITH AND WITHOUT Техт 
The wires of th WIRES. | 
chosen 9 that the 9 outer conductor of a concentric cable are to be 
an ordinary cabl om as nearly as possible equal in section to those of 
e. They must not be less than. 0:8 mm. in diameter. 


test voltage at the works is 
laying is to be 1} times the working voltage. 


and armouring necessary, 


| at а depth at 70 ош. 
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у permissible on voltages up to 5,000. The 
to be double, and the teat voltage after 


Concentric cables are. on! 


Tables are given showing the thickness of lead covering 
also the permissible current in con- 
centric and triple-concentric cables, and also two, three and four 
core cables, where the cebles are assumed to be in the ground 


WiRING RULES. 


The greater portion of the rules deal with electrical inatal- 
lations ; under this latter heading, however, underground net- 
works, electric railways, ships, electrochemical works, mines 
and test rooms are not included. A list of definitions are first 
given; then follows a description of general protective measures, 
such as earthing, &c. А low voltage installation is required t> 
have a smaller leakage current for each circuit than 1 milli- 
ampere. The insulation is also to be greater than 1,000 ohms 
multiplied by the working voltage. This does not apply to 
overhead wires or damp situations. In the section devoted to 
machines, switchboards, &c., it is stated that where a passage is 
arranged behind switchboards, it is to be 1 metre is for low 
voltages, and 14 metres for high voltages; where both poles 
are accessible the distance apart horizontally must be 2 metres. 

The chief points to be observed with regard to plugs and 
sockets aro :— | | 


Plugs and Sockets.—(a) Plugs for use with movable conductors are to 
be so arranged that they cannot be placed in sockets of higher current- 
carrying capacity. The normal working current and voltage are to be 
marked both on the plug and socket. | 

(è) Fuses are not to be pisces in movable apparatus. mE 

(c) On high voltages plugs and sockets are to be provided with a 
switch, so that replacement or removal of the plug is prevented when 
the socket is alive. 

Switch lamp holders are forbidden for use on circuita above 
250 volts pressure and on hand lamps, and flexible pendants 
and hand lamps are not permissible on high voltages. The 
following rule is of importance :— 

Hand lamps whose outer metal parts are not reliably earthed must 
comply with the following conditions: The outer parts of the holder 
must consist of insulating material, and current-carrying parte must 
be prevented from coming in contact with each other. The handles 
must be manufactured of an insulating substance. The inner metal 


parts of the handle must not be continued through to where the con- 
ductors enter. At the place where the flexible wires enter the lamp 


arrangements must be made so that there is no fear of brea even 
when they are roughly handled. If the lamp has a protecting basket, 
hook or ring, these must be mounted on an insulated foundation. 


The minimum permissible cross-section for copper conductors 
is in fittings 0-75 sq. mm., insulated conductors in conduits or 
on insulators less than 1 metre apart 1 sq. mm., bare con- 
ductors in buildings or insulated wires with insulators more 
than 1 metre apart 4 sq. mm., for low voltage* overhead wires 
6 sq. mm., and high voltage overhead wires 10 sq. mm. 


Unearthed bare conductors shall, when the span exceeds 6 metres, be 
placed 20cm. apart, when it is from 4-6 metres about 15cm., and for 
smaller spans 10 cm. apart. In all cases, however, they must be 
placed about бст. from the wall or other parts of the building. 

Connections between accumulators, machines, switchboards and on 
switchboards, as well as the conductors for end cells, and the thick 
wires or strips for feeders and distributor working in parallel may be 
placed at less distances from each other. Smaller distances between 
the conductors аге only permissible when these distances are fixed by 
suitable insulators placed not more than 1 metre apart. 

Bare high-tension conductors are to be spaced: from each other, and 
from the wall or other part ofthe building, not less than 1 cm. for every 
1,000 volts, with a minimum of беш, If a high-tension conductor is 
fixed on the outside of а building, at no place is the distance frum the 
outer wall of the building to be less than 1 em. for every 1,000 volts, 
and must be at least 10 ст. . Cables are exceptions to this rule. ч 

Insulated conductors fixed on insulators are оп low voltages to 
fastened in the open air.at least 2cm., and in buildings at least 1 cm. 

^ he wall. | "n 
" On high voltages, insulated conductors laid on rollers must on yolt- 
ages up to 1,000 be-at least 2. em. from the wall, and on higher voltages 
] em. for each 1,000 volts, with а minimum of 5cm. LL 

Unprotected overhead wires for e voltages must have their ыу 
point at least 6 metres above ground, and where they cross frequen 
roads this must be increased to 7 metres. | i xis 

Supports and protective arrangements for wire whose voltage 
more than 750 above earth must be distinguished by a red arrow . 

When high-tension conductors pass over villages, inhabited G 
and industrial works, or when in the neighbour ood of a пече 
road, зо that the breaking of a wire might be dangerous, the conductor 


„That is, where the effective pressure from any conductor to earth 
cannot exceed 250 volts, 


is either to be so. arranged that if it breaks its lowest end will-be at 
least 3 metres from the ground, or provision must be made for prevent- 
ing the wire falling or for rendering it dead,“ and ‘all parts of the 
system within this section must erected with correspondingly 
greater security. : | 

. High voltages are not to be used in theatres, these: latter 
being treated under a separate set of rules ; or in rooms 
where inflammable material is stored. A special set of rules 
for three-pole plugs and sockets is given, and also a set of 
regulations for testing the candle-power of arc lamps. The 
main points dealt with in the latter are as follows :— . 


The candle-power is determined, either from the values of the mean 
polar curve or by an ntegrator qUibricht's sphere). 
curves are to be i | i 

wer at two places where the angles are equal on either side the 

mp. 
10 deg. 
tically, to be taken as a plane through the axis of the carbons. In 


4 


lamps with inclined carbons two surfaces are to be taken of which one 
coincides with the plane of the carbons and the other is perpendicular 
to this and passes through the vertical axis of the lamp. When takin 

measurements of horizontal candle-power the horizontal surface bound- 


i 


inp hemisphere is to pass through the focus of the lamp. 

he Ulbricht's sphere must have minimum diameter of 1:5 metres. 
The above rules do not differ materially from those under 
which installation work is usually carried out in this country. 
With regard to overhead wites it will be seen that the maxi- 
mum distance apart of wooden poles, where used, is specified 
to depend on the size of the conductors, and varies from about 
960 ft. to 130 ft.; whereas the Board of Trade in this country 
have fixed upon a maximum span of 200ft. for straight runs, 
and .150 ft. wherever a straight run is departed from. The 
wind pressure assumed in all calculations in the German rules 
is equivalent to about 26 lb. per square foot, as compared with the 
much higher figure of 5010. per square foot specified by the Board 
of Trade. With regard to the working stress allowed in over- 
head conductors, the Board of Trade maximum limit is to allow 
a factor of safety of 5; this does not materially differ from the 
specified stresses given above. The minimum permissible 
height of overhead conductors is also practically the same— 
viz., German, 6 metres (193 ft.), as against 22 ft., and across 
public roads 7 metres (223 ft.), as against 25 ft. 

‘The rules for carrying out installation work are mostly in 
accordance with practice in this country, but the test specified 
for flexible wires—viz., 1,000 volts—is much less severe than 
the 1,500 volt test for a quarter of an hour specified in the In- 
stitution of Electrical Engineers’ wiring rules issued this year. 
We notice that the minimum cross section of a conductor run 
in a conduit is specified to be 1 sq. mm. i. e., about equivalent 
to an 18 S. W. G. wire; but we doubt if it is really necessary 
to limit the cross section of wires in fittings and of flexibles to 
0:75 8q. mm. (i. e., about 19 S. W. G. wire); the Institution of 
Electrical Engineers allow flexible wires to be made as small 
as No. 22 S. W. G. The maximum permissible current densities 
in the case of small cables appears to be very considerably 
higher than that allowed by the Institution of Electrical. Engi- 
neers. Thus, in the table given above it will be seen that for 
a cable with a conductor 0°75 sq. mm. sectional area, the cur- 
rent density works out at 7,740 amperes per square inch, 
which appears very high in comparison with the corresponding 
figure of 2,400 allowed by the Institution of Electrical Engi- 
neers. The same applies to all the smaller cables, ‘but in the 
largest sizes the permissible current density is practically the 
same as in this country. : 

A rather unusual method of specifying a minimum insula- 
tion for electrical installations seems to have been adopted— 
viz., 1,000 ohms multiplied by the working voltage—and the 
maximum leakage current per circuit is to be less than 1 milli- 


ampere, which is a much larger leakage than allowed by the 
Board of Trade. | 


————— 


Birmingham Section of the Institution of Electrical Engi- 
neers.—At the last meeting of this Section the chai 
pointed out that many members found it inconvenient to attend 
the meetings of the Section owing to the difficulty of returning 
home the same night. Several members living in Birmingham 
had, however, offered accommodation, and he appealed to 
other members to come forward and do the same. 
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ELECTRIC CRANES.* 


BY H. H. BROUGHTON. 
(Continued from page 199.) 


Summary.—The author here deals with mechanical brakes fitted 
with electromagnetic release. The standard constructions of Messrs. 
Dick, Kerr, the Controller Company, the British Hele-Shaw Co., 
and Laurence Scott & Ço. are described. Alternating-current brake- 
releasing electromagnets are then dealt with, and a description is 
given of the one made by Messrs. Siemens Bros. The author con- 
cludes with a brief description of motor-brake magnets suitable for 
polyphase and single-phase equipments. 


The brake shown in Figs.11,12 and 13, due to Messrs. Dick, 
Kerr, is formed in an extension of the commutator bearing, 
an annular space being previded in which is carried the 
exciting coil E. On the extended hub is carried a conical 
cast-steel ring R, which is free to move laterally ; in this 
ring steel springs are carried, which normaily tend to push 
the ring away from the face of the magnet. At the extreme 
end of the motor spindle a malleable-iron crown C is keyed. 
When the current supply to the motor is cut off the springs 
thrust the conical steel ring into the crown. If current is 
switched on, the electromagnet becomes energised, and the 


action overcoming the thrust of the springs, the ring is 


attracted to the face of the magnet, which leaves the crown, 
and consequently the shaft, free to revolve. 
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Fic. 11.—Dick KERR ELECTROMAGNETIC BRAKE. 


Several makers have used brakes of the form shown in 
Figs. 14 and 15. This form of brake will be found to give 
satisfaction in working if proper precautions are taken to 
ensure thorough lubrication, and to make the bearing pres- 
sures low and the plates of the proper materials. pn 

- Referring to Fig. 14, it will be seen that the combination 
consists of a disc-clutch, operated by means of a, spring, to. 
gether with an electromagnet for neutralising the action 0 
the spring when current is supplied to the motor. | 

The clutch-case C 1s fixed to the motor end-cover, cate 
being taken to ensure absolute aligninent of centres. К 
wardly projecting teeth are cast on the rim of € to ond 
with half the clutch-plates. Keyed to the extended moto 


| spindle is а steel block R, having four projecting teeth 


| . { 
formed on the periphery to engage with the remaining 0 
of che clutch е The suitably shaped clutch Bla 
p, p, are made of. phps hpr-brenze^atidvstseli 1 P 
p are locked to.the hub TG and the plates p, to the pu E 
case C. To ensure thé plates separating when the ^ri | 
is released, small flat springs are riveted on one side of eac 


fixed plate on the projecting teeth. | pm 


= А MS p" em x — — 
* Copyright. All rights of reproduction are reserved. 
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The cover M of the clutch case is made in the form of a. 
well-ventilated cylindric shell in order to ensure cool run- 
ning of the magnet winding which is accommodated therein. 
| The coil is wound on a heavily insulated former, and after 

i being thoroughly dried in a vacuum oven at 90°C , the com- 
(d pleted coil is impregnated with varnish and waterproof com- 
pound. The magnet plunger P attached to the spindle 5 
із pressed against the thick clutch disc D by means of а 
helical spring acting on a collar formed on the spindle. A 
wide variation of spring pressure is secured by turning the 
handle H, thus altering the length of the spring. The 
collar on the spindle fitting nicely into a turned recess in 
the brass-faced wrought-iron pole-piece W, gives the 
necessary dash-pot action. 

The brake is efticiently lubricated hy means of stiff- 
grease lubricators, numerous channels cut on the faces of 
the fixed discs serving to spread the lubricant over the 
whole rubbing surface. 


Ет. 12.—Dick KERR CRANE Morok Ёттткп with ELECTRO- 
MAGNETIC BRAKE. 


Messrs. The Electric Controller and Supply Co. have 
recently introduced this type of brake for all classes of crane 
service. As will be seen. from Fig. 16, the construction 
differs materially from the one described above. The cast- 
iron friction case E is in the form of a square open box 
provided with supporting lugs or feet. A cover, H, is pro- 
vided for the easy inspection of the working parts, and a 
circular opening on the motor side of the case for removing 
the hub. The stationary cast-iron friction-plates F, square 
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hub opening. Lubricating oil is poured into the case to a 
depth of about iin. below the lowest point of the hub 
opening, and the moving plates dipping into the oil throw 
it, by centrifugal force, to the top of the case, whence it 
drops on to the friction-plates, effectually lubricating them, 
The oil also serves as а medium for carrying the heat away 
from the friction-plates to the entire surface of the case, 
thus ensuring а cool runuing brake. 
The electro-magnet is mounted on the studs, which pre- 
vent the stationary plates from revolving. The suitably 


Fic. 13. 


to receive the. impregnated former wound. coil B, which is 
held in position by a brass retaining plate, C. The force 
of the spring K is transmitted tothe friction-plates by the 
armature plate D, into which are riveted three spuds, $, 
which extend into the friction case. 

The spring-cap L is covered hy a cast-iron plate, M, 
secured to the magnet case. The spring cover 18 provided 


shaped magnet case A, of special magnet steel, is bored out 
at the centre with a locked adjusting screw, T, by means of 
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Fic, 14. 


in 
hape, are prevented from rotating by studs, N, at the 


four 
The ME ts of the case, and are free to mbve laterally. 
айпа brass friction-plates (+ are supported by and 


‘eyed to t ys 
ub, Е b J, and ате free to move laterally. The 
y and fi 


With an tmly keyed to the motor shaft. It is provided 


oil thrower, Т, to prevent oil running out at the 


y 


el, with keys cut from the solid, is supported. 


15. 


Fie. 


which the spring tension can be altered, thus changing the 
power of the brake between fairly wide limits. The air- 
cap, between the armature plate and magnet case varies 
m . 


in. i i lini ize: 'ovision 
from yg in. in small sizes, to 1 in. in large sizes, and pr 


н 
* . . 1 * $ ? : * е s he 
is made for adjusting the air-gap as it increases, due to t 
On the magnet case sup- 


i j ‘iction-plates. 
wearing of the friction-plates. . шош $ 
porting lugs, а number of jin. washers are pro ided 
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between the shoulder on the stud and the magnet case, alterations were carried out under the direction of Prof. F. M. 
and by removing an equal number from each stud the air- Simpson, F. R. I. B. A., the Professor of Architecture, and elec. 
gap can be closely adjusted. | tric lighting work to the specifications of Prof. J. A. Fleming, 

The brake is designed to hold the full torque of the fitting the new wing for university purposes. The new space 
motor for which it is rated, with the spring adjusting ' obtained is nearly 300 ft. long by 70 ft. wide and 60 ft. 
screw in its mid-position. The braking 


force may be adjusted to approximately 
100 per cent. ahove or below this value һу 
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Fig. 16.— CONTROLLER CoMPANY’S 
Y = 2 
CLUTCH BRAKE. Fic. 1.—DRAWING OFFICE. 


means of the screw. The standard winding of magnet coil | high, divided into four floors, the rooms lying north and 
is rated on the basis of full load for one hour, with rise in | south of central corridors. The plan of reconstruction 
temperature not to exceed 75°C. with air at 25°C. adopted was to divide each floor into three parts shut off by 
(To be continued.) doors. The whole south end of the wing was allotted to an 

| extension of the engineering department, the middle to art 

| == — — N ee ш of the women studon rooms, 
| | and the north end to hygiene and geology. In the parts 

RECENT EXTENSIONS OF THE ENGINEERING given to engineering the basement bas bn reserved {от а 
LABORATORIES OF UNIVERSITY COLLEGE, LONDON. | future hydraulic laboratory and a research room in connection 

am —— with special engineering work. The ground floor, south end, 

e removal of University College Boys’ School from Gower- | has provided a considerable extension of the Pender Electrical 
street to the fine new building at Hampstead, opened by H.M. | Laboratory, the first floor much-needed accommodation for the 
the King last July, has enabled the College to become роз. | extension of the Applied Mathematics and a Eugenics depart- 
ment, and the top floor a fine addition to 
the drawing office and also space for a me- 
chanical museum. Fig. 1 shows a view of the 
extension of the drawing office. The space 
now at disposal will accommodate 80 to 100 
students, and, in addition, there are rooms 
for the teaching staffand lavatory accommoda- 
tion has been provided. 

As regards electrical engineering, the new 
space has been devoted to providing a new 
lecture room, a class room and professor's 
private room and a research laboratory ; the 
old lecture room has been vacated, and, after 
some further structural alterations to the 
door next summer, will be used as an exten- 
sion of the present dynanio room. Fig. 2 
shows a view of Prof. Fleming's research 
laboratory, which has been equipped with 
apparatus for spark and arc radio-telegraphy, 
aud is provided with an antenna outside the 
building by special licence of the Postmaster- 
General. It is intended to specialise chiefly 
in high-frequency and radio-telegraphic re- 
search work. The new wing has been elec 
trically lighted throughout. 


and re-decorations were Messrs. Macey 


Fic; 2.— DR. Furwine’s RESEARCH LABORATORY, Co. and for the electric lighting Messrs. 
sessed of tl rhol 8 | i Belsbaw & Co. 
of the whole of the south wing of the College for much- On Thursday, November 21st, a visit of inspection to the 


needed extensions of the engincering, scientific and arts depart- | new departments was made by the members of the committee. 


ments. Accordingly, during the past summer structural | some time ago organised to obtain financial assistance for the 


The contractors for the building work 
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equipment of the engineering laboratory. Of this committee 
Sir Alexander Binnie is chairman and Mr. Leslie S. Robertson 
hon. secretary апа treasurer, and the other members are Sir 
William White, Sir Alexander Kennedy, Sir Joseph Swan, 
Sir Guilford L. Molesworth, Lieut.-Col. R. E. B. Crompton, 
and Messrs. Charles Hawksley, W. R. Galbraith, J. C. Inglis, 
W. H. Maw, Henry Davey, P. T. J. Estler, S. Z. de Ferranti, 
Emile Garcke, R. K. Gray, Alexander Ross, James Swinburne, 
Maurice Fitzmaurice and E. L. Mansergh. 

Accompanied by the Provost of the College (Dr. Gregory 
Foster) and by Profs. Fleming and Cormack, Col. Wolseley Cox 
and Messrs. Deans, Walmisley and Ormsby, the members of 
the committee examined with interest the recent alterations. 
The committee are able from time to time, as funds are col- 
lected, to make grants to the electrical and mechanical labora- 
tories for the purchase of special apparatus or renewals. It is 
much to be desired that old students who have in past years 
benefited by the instruction given in these laboratories should 
have their attention drawn to the urgent need for additional 
gifts either in the form of money or apparatus to this fund. 

During the 14 years since the new engineering laboratories 
were opened in 1893 by H.R.H. the Duke of Connaught, 
many hundreds of students have passed through them, and 
very. many of these are now occupying important positions in 
life. Continual additions are required to the apparatus and 
plant, to enable the teaching given to keep in touch with the 
ever-increasing expansion of engineering knowledge. This 
cannot be done without the necessary means. The incorpora- 
tion of the College with the University of London has not 
added to the real income of the College, which still remains 
mainly dependent upon students’ fees. Hence it is most 
desirable that past students should have their interest aroused 
in the efforts being made to maintain University College, 
London, in the forefront as an institution for advanced 
teaching and research. 

: Generally speaking, it is more difficult to create such an 
Interest in educational work in the metropolis than it is in the 
large provincial cities. The magnificent work done by the 
citizens of Liverpool, Manchester and Birmingham of late 
years in providing for themselves local universities worthy of 
their wealth and population, should surely awaken a desire 
in Londoners to similarly enlarge the powers for usefulness of 
the University of London. London has now a true teaching 
university co-ordinating the higher technical and scientific 
education ш Many centres. An important step in this process 
Gi the Incorporation of University College as a constituent 
ы of the University, but the provision of the necessary 
acilities for continually improving the technical teaching and 
scientific research can only be reached if the citizens of the 
metropolis realise their duty to their University in the same 
a h and manner as the inhabitants of the great provincial 
к d ave exhibited their interest in education by the creation 

0 е great provincial universities. 
in "uributions to the above fund for assisting the engineer- 
cither ement of University College, London, can be sent 
College, Mr. Leslie S. Robertson or to the Provost of University 
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BREMBANA VALLEY SINGLE-PHASE RAILWAY. 


T 1 Italian town of Bergamo (45,000 inhabitants) is situated at 
Brembo ын the Brembo and Serio valleys. The valley of the 
large villa: rembana valley, is very picturesque and contains several 
an ine Та view of the industrial development of this district 
months t portant and increasing passenger traffic during the summer 
Ong ago b Decessity of constructing a railway had made itself felt 
numerous ditt 8 execution of the project was impeded by the 
Dow been Heulties which had to be overcome. This railway has 
Which the vpened for traffic, and it is one of the first in Europe on 

en employed. use single-phase system of electric N has 
(810, Brembana Valley Railway joins up the town of Bergamo 
{1,310 ft. ab 9 sea level) to the village of San Giovanno Dianco 
are seven s sea level) and its length is 30 km. (18) miles). There 
4nd all are : ermediate stations between the two terminal stations, 

umerous X vided with sidings equipped for handling goods traffic. 
other stations have been provided for. 


The line consists of a single track of 1:44 metres (4 ft. 84 in.) gauge 
and the rails weigh 27 kg. per metre (551b. per yard). The mini- 
mum radius of the curves is 150 metres (492 ft.), and the steepest 
gradient is 2-4 per cent. for a length of about 1 km. (0:625 mile). 
The undulating nature of the country to be traversed has necessi-. 
tated numerous constructional works. There are altogether 17 
tunnels, some of which are over 200 metres (655 ft.) in length, and 
it has been found expedient to take the line across the Brembo 
River at various points. 

The numerous waterfalls in this district seemed to point to the 
adoption of electricity for the working of this railway from the time 
of its inception. After investigating the various systems which 
could be successfully employed, the Societa per la ferrovia Elet- 
trica di Valle Brembana (The Brembo Valley Electric Railway Co.) 
decided on the adoption of the plans and specifications submitted by 
the Societe Anonyme Westinghouse, which were based on the use 
of single-phase alternating current, at a frequency of 25 periods, for 
electric traction. 

The principal points of the scheme are as follows: The power 
station, situated 1,000 metres (0:625 mile) from San Giovanno Bianco, 
is equipped with alternators of the rotating field type and generates 
single-phase current at 25 periods 6,000 volts, at which voltage and. 
frequency it is distributed to the locomotives by means of an over- 
head trolley wire. The locomotives are provided with auto-trans- 


Fic. 1.—TROLLEY CONSTRUCTION WITH LATTICE PoLEs. 


formers which reduce the line voltage of 6,000 down to 250 volts for 
supplying the motors. The return circuit is by the rails, which are 
made electrically continuous by means of bonds at their joints. 

An installation worked out on these general lines presents remark- 
able simplicity as compared with other systems of electric traction. 
Sub-stations, which would have been necessary with the direct- 
current system, are eliminated. The double overhead conductors of 
the three-phase system are replaced by a single trolley wire, and 
this single wire allows of perfect operation with current at 6,000 
volts. At the same time, this voltage could, if it had been found 
necessary, have been increased to 12,000 volts. | " 

Power Station.—The hydro-electric power station utilises a water- 
fall with a head of 27 metres (89:5 ft.) which has been obtained on 
the Brembo River. It contains three 500 k. v. a. generating sets for 
traction purposes and, in addition, another 50 k.v.a. set with direct- 
connected exciter; this latter set is used for providing the current 
for lighting the stations. Two 110 volt direct current generating 
set: are also provided for the excitation of the traction опао: 

Each traction generating set comprises а horizontal water turbine 
by Messrs. Riva Monneret & Co., of Milan, direct connected to a 
6,000- volt, 25-period six-pole Westinghouse alternator of the ыл 
field type. The alternators and turbines are coupled together by 
means of elastic couplings. The excitation of the alternators is 
effected by means of the two above-mentioned direct-current gene- 
rating sets, each of 30-kw. capacity at 1!0 volts and ив 7 
1,000 revs. per min; one of these sets is in reserve. An OF о 5 
keep the lighting of the stations entirely . o 1 e 
traction service, the above-mentioned small 25-period single-phase 
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alternator with direct-connected exciter has been provided; the 
capacity of this set is 50k.v.a. at 750 revs. per min. I he frequency 
and the voltage of the lighting circuit are the same as those of the 
traction circuit, so that the 500 k. v.a. generating sets may be used, 
if necessary, for supplying electric current for lighting. 

The switchboard at the power station is of the pillar type, one 
switch pillar being erected.close to each machine and provided with 
the instruments required for its control. The 6,000 volt alternating- 
current switches are of the oil type, and are operated at a distance 
by means of electromagnets, the current for which is obtained from 
the exciter circuits. The voltage of the traction alternators is con- 
trolled by a Tirrill regulator. The wiring of the station is carried 
below the floor level, and consists of bare copper bars mounted on 
insulators. The outgoing feeder lines are carried from the top of a 
tower situated on one side of the building. On this tower are 
arranged the main switches and the lightning arresters. 

Transmission System.—In addition to a short line joining the 
power station to the San Giovanno Bianco railway depot, the trans- 
mission system (Fig. 1) may be divided up into four distinct sections: 
(1) The trolley line proper, consisting of 8 mm. diameter (equivalent 
to No. 0 S.W.G.) copper conductor; (2) a feeder line of similar 
dimensions mounted on the poles of the trolley line; (8) the return 
circuit, constituted by the electrically-bonded permanent way ; 
(4) the lighting circuit, consisting of two copper wires of 4 mm. 
diameter (equivalent to No. 8 S. W. G.) each. 

The trolley wire is suspended at a height of 6 metres (19 ft. 8 in.) 
above the rails by the catenary system, the suspending cable of 
which consists of seven strands of 2mm. diameter each (equivalent 
to 7/14 S.W.G.). The poles are of pine impregnated with bi-chloride 


Fic. 2.—LocoMworivk EQUIPPED WITH FOUR 75 H.P. MOTORS. 


of mercury, For the greater part the line is supported on cross bars 
carried by two гога but it has been found advisable at some points 
to make use of bracket arms of the same shape and section as the 
cross bars. At other places—on the bridges, for instance—the 
wooden poles have been replaced by metal. structures. In the 
stations, in view of the small distance between the tracks, it has 
been found necessary to do away with intermediate supports and 
to use light lattice girders having spans up to 18 metres (59 ft.). 

The trolley wire is of grooved copper section, and is carried 
from the suspender cable by means of flat iron hangers having 
malleable cast-iron mechanical ears. The normal span is 85 metres 
(115 ft.) with a sag in the suspender cable of 30 cm. (113 in.), which 
corresponds to a tension of 450 bg. (1,000 Ib.) at 0°C. The number 
of hangers for this span is 14. On curves the span is reduced, so 
that the trolley wire is never more than 25 cm. (10 in.) from the 
centre line, and “pull offs are provided in order to keep the wire 
suspension in а vertical position. On straight track special arms 
have been provided at intervals to prevent side swinging of the 
trolley wire. 

The suspension points of the trolley line consist of a special syatem 
of twin insulators. These insulators are capable of resisting a 
working pressure of 15,000 volts under artificial rain, and a flash 
test of 50,000 volts. The two insulators are fixed to the cross bars, 
which consist of two light channel sections. In tunnels, the sus- 
pension points of the trolley line are attached every 15 metres 
(49 ft.) to the roof, and the height of the trolley wire above the rail 
level is 4:5 metres (14 ft 9 in.). 

А feeder of 50 sq. mm. section (0 078 sq. in.) is connected parallel 
with the trolley, so as to permit any section being isolated, when 
required, without affecting the rest of the system. At all the stations 
section oil switches have been provided, by which it is possible to 
disconnect either the line or the feeder if necessary. These switches 
can be operated by any employé. 

e locomotives are arranged for working in pairs when neces- 


gary. In this саве the distance between current collectors is about 


11 metres (36 ft.), and in order to prevent two adjacent sections of 
the trolley wire from being connected through the collectors and 
control stem, a dead section of about 12 metres (39{ ft.) in length 
is introdyged, which eliminates the possibility of throwing voltage 
on any section of the line where workmen might be at work. 

The return circuit is effected by the rails, one running rail only 
being electrically bonded by means of “ Chicago" bonds of 50 sq. 
mm. (0°078 aq. in.) section. At points and crossings, connections 
are made by means of copper cables of larger section. The earth- 
ing of the rails has been carried out by galvanised iron plates 
buried at a depth of 1:5 metres (59 in.) in the ground at intervals 
of 1km. (0:625 mile). 

The lighting circuit supplies step-down transformers at the 
Stations; these transformers are carried on the poles. 

Rolling Stock.—Five double bogie: electric locomotives (Figs. 2 
and 8) provide for the goods and passenger traffic. The mechanical 
ү of these locomotives were constructed by the Societa Ernesto 

reda, and each is equipped with four 75 н.р, motors, The looo- 
motives receive their current by means of a pantagraph trolley which 
permits of running in both directions without adjustment. The 
aluminium contact shoe of this bow is held in contact with the 
trolley by springs enclosed in an air cylinder at the base of the trolley. 
When compressed air is admitted to this cylinder the springs are 
compressed and the trolley is lowered. А pueumatically-operated 
locking device allows of fixing the trolley in this lowered position, 
thus entirely isolating the locomotive from the line. The step-down 
transformer on the locomotive is a single winding or auto-trans- 
former. One end of the winding is connected to the rails and the 
other to thetrolley. The transformer is artificially cooled by means 
of & small electric fan operated by 100 volt, single-phase current 
taken from the transformer. 5 | | 


FIG. 5.— TRUCK EQUIPPED WITH TWO SINGLE-PHASE 75 Н.Р. MOTORS. 


The potential of the transformer winding starts from zero and 
increases with each turn of the winding until it reaches the trolley 
tension. The control system provides for connecting the motors 
between earth” and different points selected on the transformer 
winding; for this purpose the windings are tapped at the points 
having the selected voltage, thus serving to graduate the voltage 
applied to the motor terminals. By this system а variation in 
speed is obtained without rheostatic losses, In order to pass from 
one tapping point to the next without interrupting the current ог 
short-circuiting the winding between these two points a preventive 
coil is provided. | 

The control ie effected by compressed air. The air required for 
closing the contactors is admitted by electromagnetio valves 
operated by 50-volt, single-phase current; this device eliminates 
the necessity of using batteries. A master controller, operated by 
the driver, governs the electro pneumatic valve circuits. | 

The motors have a normal capacity of 75 н.р, at a speed of 70 
revs. per min.; they are connected to the axles by single reduction 
gear of 15/70 ratio. The motors, in their construction, resemble 
the direct-current traction motor; they are of the compensated 
series type, and special attention has been paid to secure good commu- 
tation. There are two field circuits, the first is the ordinary series 
winding, and the second a winding called the compensator winding, 
which creates a flux at right angles to that produced by the пе 
winding. Balancing rings connect all points of the same potent 
on the armature, and prevent sparking at the brushes should the 
armature become decentralised. 

The standard Westinghouse brake is used, the necessary oom. 

ressed air for which is furnished by a small compressor operat A 
by a single-phase motor at 100 volts. The main reservoir 18 p 
on the roof of the locomotive. The equipments are p 
against atmospheric discharges by lightning arresters of the 
“ Wurts type placed on the roof. A 500 volt tapping has been 
provided on the transformer winding for the heating and lighting 
of the passenger cars. 
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The locomotives thus equipped are capable of hauling 90-ton 
trains between Bergamo and San Giovanni Bianco. They easily 
attain a speed of 60 km. (37 miles) per hour. Tests made at the 
time of starting the service have shown that а load of 190 tons 
could ba hauled up а 2 per cent. gradient at a speed of 18 km. (11] 
miles) per hour, and on parta of the road the total weight of the 
train was 140 tons. The acceleration tests which have been made 
show that it is possible to obtain an acceleration of over 50 m. per 
second per second (1:1 miles per hour per second). 

The Brembana Valley Railway cannot, of course, be compared 
with heavy main line railways, but it must be admitted that it 
represents on а small scale the application of the single-phase system 
to main line railway work. 

The Westinghouse Companies have kindly supplied us with the 
particulurs and illustrations contained in this article. 


THE COMMERCIAL ASPECT OF ELECTRIC POWER 
SUPPLY.* 
BY W. B. WOODHOUSE, 


Summary.—The author deals with the advantages of centralisation 
of electric power supply, and gives figures showing the saving in 
capital expenditure and works costs by such centralisation. He also 
discusses the generation of power by the utilisation of waste heat from 
blast furnaces, coke ovens, &c., and shows the need for co-operation 
between the producers of waste heat, the power users and the power 
companies, 


The author first describes briefly the progress of electricity suppl 
legislation leading up to the first аы bills in 1900, and ha FU 
pling of power supply by local authorities by the insertion in power 
acts of restrictive clauses. In 1902 the Institution of Electrical 
Engineers marked its sense of disappointment with the state of 
affairs in a set of resolutions, but legislation on this matter is yet 
unaltered. 

While the legislative changes mentioned above were being made, 
the technical problems of electricit supply had also cha рей in a 
remarkable degree. The growth of the demand for electricity for 
power purposes has led to the adoption of larger generating units, 
which has facilitated distribution over a larger area at high pressure, 
ad the economy of the large generating station—and inferentiall y 
the uneconomy of small stations—is now an accepted fact. The 
commercial limitations to the size of a generating station which 
underlie the whole financial problem of power supply may be briefly 
summarised as follows :— 

The argument for centralisation is: (1) Reduced capital expendi- 
eu: per kilowatt of generating plant due to increased size of units; 
(2) increased efficiency of plant; (8) improved load factor due to 

versity of requirements and demand; (4) reduced wages and 
шүк nant charges ; (5) small proportion of stand by plant. 

galnst which must be set the disadvsntages of: (1) extra capital 
expenditure on transmission ; (2) losses in transmission and con. 


version, 


el diia hasshown that the small generating station cannot produce 
ecirieity at а price sufficiently low to enable it to be supplied to 
ы Users at a competitive price. A station of 1,000 kw., for ex- 
е аз cannot hope to supply a power user requiring 800 kw. ав 
ae " the power user can generate for himself; this for several 
will be ; First, the capital cost of the generating plant in both cases 
burden Ку the same per kilowatt, while the public supply is 
An isolat m ап additional cost for mains; secondly, the owner of 
stand. ed power plant will usually instal a smaller proportion of 
the tel ene Y Betting the increased riskof shut down against 
run мани capital charges; thirdly, the public supply station must 
isolated воа, often at very inefficient loads, whereas the 
certain eae mill engine, for instance—is only run during 
and the einite hours, 80 that the“ working load factor is greater 
finds i costs less in case of the latter. Apart from this, one 
not includ e owners of isolated power plants very frequently do 
estimatin е any allowance for rent, management charges, &c., in 
authorit 8 e power costs, so that the diffculty of the supply 
0 Mec UR such a load is increased by the power user's want 
the powe ation of all the items making up power costs. Assuming 
ead Ku: 8 load factor to be equal to that of the supply station, 
ttallation rs wr perienoe is that the limiting size of & consumer's in- 
is from E ch can profitably be supplied from the central station, 
s, ho e-tenth to one-fifth the capacity of the station plant. 
adyan ever the size of the generating station is increased, the 
extent 2 5 s centralisation come into fuller play, although to some 
ibution а erbalanced by the increased capital expenditure on dis- 
isation d by the increased losses. These disadvantages of cen- 
power load epend on local conditions, such as the density of the 
In any ug er mile of main, and on the nature of the load supplied. 
ET n Pa cular | case a balance will occur at some point—that is to 
Abstract of a Pana. ы с. - = ——— 
Institution of — тые the Leeds Local Section of the 


. forms a separate study. 


вау, there is a limit to the economical radius of distribution, and; 
therefore, to the size of the generating station required. In does not 
appear that there is any limit to the size of the generating station on 
the score of efficiency and cost per kilowatt. 
Capital Cast. — To take round figures, the capital cost of generating 
stations of various sizes is as given in Table I.:— | 
Table I. 


Cost per kilowatt. 


Capacity of station. | Relative cost per cent. 


60,000 kw. £10 | 100 
6,000 kw. 15 150 
620 Kw. 20 20 


Efficiency. — The improvement in efficiency due to the use of large 
units may be seen by considering some typical figures of turbine steam 
consumption (Table II.). To the full-load test figures the author 
has added an estimate of the average working figures in stations 
with & load factor of 26 per cent. It will be seen that the coal con- 
sumption of the smallest unit is 60 per cent. in excess of that of the 


largest. 
Table II. 
Size of Test figures. Working figures. 
ge eran Full load consumption in | Estim'd coal|Relative cost 
i pounds per kilowatt-hour. consumption.] per cent. 
| Water Coal. 
3,000 15 1:875 3 125 100 
600 20 2.500 4:160 133 
300 24 5600 5 000 160 


Load Factor and Diversity.—Supply over a large area brings with it 
the supply to power users with diverse requirements—lighting, 
traction, general power users and collieries, for example, each have 
different hours of use, and in each case the peak load occurs at a 
different hour in the day. 

Experience shows that the station demand will not exceed one-third 
of the total lighting connected to the system, nor one-half of the 
power installed by power users, and that if the individual maximum 
demands of a number of power users be added together that figure 
will be from 50 to 100 per cent. in excess of the demand at the generat- 
ing station with a consequent improvement of the load factor. 

Works Costs. — As to the saving in wages and management charges 
in the larger station, this depends on so many variables that general 
figures are not of great value. Since, however, one man can attend 
to a 8,000 kw. set as welb as he can to a 800 kw set the saving is ob- 
viously considerable. The effect of load factor on works costs is 
still more important. Table III. is а statement drawn from the 
author's experience of the effect of load factor on works costs. 


Table III. 
2722 a ы K ( 
Load factor. 
Item of cost. тм Сый ае ош a шшш 
15 per cent. | 50 per cent. | 60 per cent. 
Ga! 100 70 5650 
Wageess t 45 25 125 
Stores лааз ss s> 10 | 8 6°0 
Repairs .......... vee! 50 | 40 30°0 
r 20s 13  ; 1056 
Relutive cost per cent. | 198 138 100 


Summary of Advantages of Centralisation.—The capital cost of 
generating plant per kilowatt installed in the large power scheme 
may be taken at one-half that of a small power station. The 
diversity factor will approach two; or, taking the two advantages 
together, a capital expenditure per kilowatt of demand of one- 
quarter. The works costs are reduced both on account of increased 
size of generating sets and improved load factor, the latter a 
tage representing & saving of 50 per cent. over the works costs of 
the average power user. The total saving due to centralisation 
may be expressed by a curve (Fig. 1) It will be seen that шо 
equality of expenditure on isolated and public supply plants is ob- 
tained the expenditure on transmission and distribution may be 
three times as great as that on the station, and the losses and costs 
of distribution may be increased by 100 per cent. N aturally e 
extreme figures are never reached in practice, and, therefore, the 
margin in favour of the power company is а very considerable one. 

Sources of Fucl.— The prospect of the generation of electricity on 
a large scale has led engineers to seek for new sources of fuel, em 
the generation of power by the utilisation of waste heat from blast 


ens and similar thermo-chemical processes noW 
„ It may be safely predicted that future 


Е 


402 


developments will consist in the co-operation of electric supply 
undertakings with processes of manufacture in which fuel or heat is 
merely one of several products to be dealt with. The conditions of 
the electricity supply will no longer be the sole factor in determining 
the situation or magnitude of a generating station, but the econo- 
mical handling of the other products of manufacture will also have 
a determining effect upon the decision. 

There are a number of collieries ia the West Riding where waste 
heat from coke ovens is available to an amount equivalent to from 
1,000 kw. to 2,000kw. То erect at each battery of ovens a generat- 
ing station with spare plant sufficient to ensure a continuous 
supply in the event of breakdown, and to supply from such а station 
a flustuating load such as a general power supply demands, is not 
an efficient arrangement. The high cost of the small generating 
units per kilowatt, the cost of management and the partial use 
made of the plant, all tend to increase the cost of supply. When, 
however, a number of such stations are worked in conjunction by a 
power company the amount of spare plant may be reduced to a 


500 200 100 100 190 
V'orks cost per unt? Capital charge per un X 
Fig. 1. 


minimum, and each station would consist of a single generating 
unit, with no spare plant, running continuouly at full load or else 
ehut down completely. The-resultant economy of capital expendi- 
ture and operating costs of such an arrangement is considerable. 
This is rather а reversal of the present idea of the peak load station, 
the author’s view being that the station dealing with fluctuations 
would contain the biggest and most economical units, and would be 
the largest station of the system. 


Electro-chemical Development.—The development of electrother- 
mal and chemical processes introduces a class of load of high load 
factor, which, added to a general supply, increases the load-factor 
on tte system. But where, as is usual, the demand is a large one 
the price at which it could be generated in a station designed spe- 
cially for that purpose is во low that only a large undertaking could 
offer а supply at a corresponding price. There is, however, a possi- 
bility of development in the use of a restricted supply of current 
va ied according to the power station's requirements and designed 
to equalise the demand on the station. Fig. 2 represents a typical 
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Fic. 2, —TvricAL Curve or PEAK Loans, SHOWING MONTHLY VARIA- 
TIONS, ACCOMPANIED BY GROWTH OF CONNECTIONS. 


variation of maximum demand on a atation throughout a ear, the 
pow of load being accompanied by the visi variation due to 
ighting, &о. The author also gives a typical load curve for a winter's 
day on а station supplying light and power. These curves show 
that there is necessarily a considerable amount of generating plant 
which is lying idle for the greater part of the year, its use being, in 
fact, only required for a few hours а day inthe winter months. If 
& load can be found which may be varied inversely as the normal 
demand, then a profit may be earned by such machinery through. 
out the year. The author has recently arranged an agreement on 
these lines for the Yorkshire Electric Power Co. with à company 
manufacturin calcium carbide by electric furnaces. The improved 
conditions under which the station will operate should show a con- 
siderable decrease in the average costs of production. 
Co-operatton.—The arrangements mentioned above involve co- 
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operation between those who produce waste heat, the general power 
user and the power company, and, in fact, the power company may 
be regarded as a joint committee of such manufacturers. The co- 
operation of collieries alone through such an agency would effect an 
enormous annual saving. The output of coal for Yorkshire in 1906 
was 38 million tons, and assuming, as we fairly may, that 5 ро” cent. 
of this was used for power purposes by various collieries, we have 
an amount of fuel which, if consumed by the power company under 
their economical conditions of working, would supply not only the 
collieries, but practically all the textile mills in Yorkshire. The 
blast furnaces of the kingdom also produce a large amount of waste 
heat, and a very large portion can be utilised by co operation with 
the power companies. | 

The considerations dealt with above as to the advantages of а 
public supply to a power user apply with even greater force to small 
and medium-sized public supply generating stations, say, of less 
than 10,000 kw. Co-operation between authorised undertakers seems 
to the author а vital necessity if progress is to be made. There is 
no doubt that local authorities have in many cases hesitated to allow 
a power company to supply in their area from a fear that the matter 
might grow in the course of years to be beyond their control. The 
joint control of a supply by a company and a Corporation is an 
arrangement which the Board of Trade do not favour, and possibly it 
is one which would present many difficulties in working. It has 
occurred to the author that a way out of the difficulty might be 
found if the lccal authorities were empowered to become debenture 
holders in the company. They would thus exercise some control 
over the business if improperly managed and the provision of further 
capital would depend on the satisfaction given by the company to 
the local authority. ' 

Smoke Nuisance and Decentralisation.—Of causes other than the 
direct advantages of power supply, which are assisting the develop- 
ment, two may be mentioned. The abolition of the smoke nuisance 
in towns is receiving increased attention on all sides, and there are 
undoubtedly signs of decrease of the nuisance in towns due to 
the use of electric motors and gas stoves, as well as to the more 
stringent action taken by some local authorities. Doubtless the 
improvement in the atmosphere of districts where the electric 
aupply is generally adopted will become so noticeable in a few years 
that other districts will be forced to take action. It is obvious, 
however, that strong action cannot be taken fairly by the local 
authority unless a cheap power supply is available in their district, 
and they must first see that such a supply is provided. But a more 
important reason for the action of local authorities in the matter of 
a cheap power supply is the steady industrial exodus that is going 
on from all the large towns. High rates, crowded sites and dear 
power all act as an incitement to а manufacturer to remove to & 
cleaner and better place. The facilities for transit of men and 
material have so increased of late years that with the aid of electric 
power we do seem to be approaching the ideal of industrial decen- 
tralisation if not a return to cottage industries. The ultimate effect 
of this decentralisation on the finances of large towns is a matter 
worthy of the most serious consideration. 

Sales.—The sale of electricity can be developed by a well-orga: 
nieed system such as one applies to the sale of any other com: 
modity, but it can only be carried out successfully by a careful 
study of the requirements of the various power users and therefore 
by a staff of commercial engineers. The fact has been impressed 
on the industry lately by the technical Press, and with considerable 
justice, that the selling organisation of most supply undertakings 
has been somewhat neglected. Here, again, is room and a necessity 
for co-operation amongst the various supply authorities. Anyone 
who, like the author, has had to do pioneer work in the electrifica- 
tion for the first time of an industry such as the textile, realises how 
valuable may be an accumulation of data relating to the power taken 
by various machines, the unit consumption, the load factor, Ko. If 
every undertaking were working together, such information could 
be collected by a central bureau and would be available to all. This 
refers not merely to technical data, but aleo to such points as legisla- 
tive restriction and Government regulations. uu 

Of much greater value would be а central advertising association. 
One is only too apt to assume that the general public are familiar 
with all the advantages and develoyments of the use of electric 
power. It may be safely said that the general publie, except рег. 
haps as regards electric tramways, is more ignorant of the extent o 
electrical development (in which, in this count'y alone, over 
4340, 000, 000 of capital is employed) than of any other industry of 
similar importance. This oan only be removed by systematic adver- 
tising and circulation of information, and this, again, can only 
properly carried out by а combination of supply authorities e 
contributing to а common fund for such work т, 

The author concludes by remarking that although electricity sup- 
ply tariffs are difficult to understand, the public aro gradual y oom- 
ing to see that the basis of such tariffs is just. The resolutions 
passed by the committee of the Institution of Electrical Engineers 
on olectrical legislation, March 25, 1902, are given in an appendix to 
the Paper. 
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ON THE NORMAL WESTON CADMIUM CELL.* 


BY F. F. SMITH. 
(From the National Physical Laboratory.) 


The experimental investigations described had as their primary 

object the improvement of the Clark and cadmium cells as stan- 
dards of E.M.F. In the past many investigators have pointed out 
that the mercurous sulphate used as a depolariser may produce 
variations in the E.M.F. as great as 0:002 volt, and the first thing 
sought by us was а mode of manufacture of the sulphate which 
could be relied on to give a constant product. We have prepared 
the salt in four ways: (1) Electrolytically (the method is due to 
Carhart and Hulett and Wolff) ; (2) by chemical precipitation, mer- 
curous nitrate being added to sulphuric acid; (8) by the recrystal- 
lisation of purchased samples of mercurous sulphate from strong 
sulphuric acid ; and (4) by the action of fuming sulphuric acid on 
mercury. The mean value of the cells set up with the electrolytic 
salt is 101828 volts ;{ with the sulphate prepared by (2) the E. M. F. 
is 101830 volts, (8) gives 1:01882 volts, and (4) gives 1:01831 volta. 
We conclude that the mode of manufacture of the depolariser is 
immaterial provided that certain conditions are observed, and our 
guiding principle in the manufacture of the salt and the preparation 
of the paste is to prevent hydrolysis by keeping the salt in contact 
with dilute sulphuric acid (1 to 6) or with saturated cadmium sul- 
phate solution. 
_ The effect of the size of the crystals of the depolariser, to the 
importance of which attention has been called by H. v. Steinwehr, 
was investigated by using crystals of various sizes and measuring 
the E.M.F. of the cells in which they were inserted. Twenty 
samples of the salt were examined under the microscope, and in 12 
cases microphotographs were taken, the magnification being 250. 
The uniformity in the size of the crystals is most marked in samples 
prepared by method (2), and this is recommended as a standard 
method of preparation of the salt. In general, the crystals varied 
in size from 5 to 80 microns, and we conclude that no large crystals 
of mercurous tulphate which are sufficiently soluble to act as an 
efficient depolariser, can give an E. M. F. appreciably lower than that 
due to erystals from 5 to 80 microns long. 

À very large proportion of the cells dealt with have not varied in 
F. M. F. by more than two parts in 100,000 since the first month of 
their preparation, and some of the cells are nearly three years old. 
A few abnormal cells have fallen in E.M.F. by about 25 parts in 
100,000, but the depolariser in these is of а рес :іаг colour and 
suggests hydrolysis of the salt. The recuperative power of the 
cadmium cell was tested by short. circuiting different cells for one 
minute, five minutes, five hours and five days. Therecovery in each 
case was very rapid, 

The lag of E.M.F. with temperature is very small, and the tem- 
perature coefficient for the range, 10°C. to 30°C., is given by the 
following equation :— 

E,=E,;—3-4, x 10-5(¢ 17) – 0:066 x 1025(¢ 172. 


This is in very good i i 
бае y good agreement with the formula given by the 
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THE SILYER VOLTAMETER.t 


BY F. E. SMITH AND T, MATHER, F.R.S., AND T. M. LOWRY, D.SC. 
(From tle National Physical Laboratory.) 


чин & Compari-on of many Forms of Silver Voltameters. 
E E. Smith ; and a Determination of the Electrochemical 
quivalent of Silver. Ву Е. E. Smith and T. Mather, F.R.S, 


e ала : : 7 known for several years that the measurement of 
whic 2 ity by the deposition of silver is liable to inaccuracies 
and cat Me a dependent on the size and nature of the anode 
ence Tus and on the electrolyte of the voltameter employed. 
speeifyin 5 of эп inquiry to ascertain the possibility of 
А Ыр voltameter which is easily reproducible, and in which 
йш. gs always deposits the same mass of silver. In 
deposit Was der experiments it was found that the mass of the 
nitrate, but о ependent on the mode of preparation of the silver 
were obtain тас crystallisations of the salt constant results 
ed. Very large voltameters were experimented with. 


our of th А 
and in Bates bowls had a capacity of 500 cubic em. each, 


a 
2 


ployed 300 to 400 cubic em. of electrolyte were em- 
ith a Re ee were coated with electrically-deposited silver. 
ayteigh form of voltameter containing an electrolyte of 


pure silver nitrate 52 
ent Were made, the c 
sociation (Ayrton. 
eterminations was 
Mean difference was 
Voltameter, in which 


determinations of the electrochemical equiva- 

urrent being indirectly measured by the British 

Jones) ampere balance The mean of the 52 
1°11827 milligrammes per coulomb, and the 

2˙4 parts in 100.000. With a Richards form of 

: the anode liquid was separated from the cathode 
Abstract of a the t 


Tte E.M F Paper read before the Royal Society on November 21st. 

by the Ayrton-J I$ given in terms of the ampere (107! C. G. S., measured 
Abstract of Pan ampere balance) and the international ohm 

à taper read before the Royal Society on November 21st. 


liquid by a porous pot, variable results were at first obtained, but 
this was found to be due to the presence of acid in the pots. When 
the pots were baked in an electric furnace before their employment 
ina voltameter, constant values resulted, and the mean of these was 
1:11828 milligrammes per coulomb— i. e., practically identical with 
that obtained with the Rayleigh form. Richards originally obtained a 
difference of 8 parts in 10,000 between the two forms, his form giv- 
ing the smaller deposit ; later he found the difference to be 4 parts in 
10,000, and recently Van Dijk has found a difference of half this latter 
amount. Further observations were made with a syphon and other 
modified forms of voltameter, aud the same value, 1111827, was 
found, pointing to little or no irregularities in the large size Rayleigh 
form of voltameter. Deposits were made when the voltameter was 
subject to a gaseous pressure of 2:4 cm. of mercury, and were found 
to be identical with those made under а pressure of 1 atmosphere. 
We have thus failed to confirm the observations of Schuster and 
Crossley and of Kahle. At a temperature of 90°C. we found the 
deposits to be very slightly heavier than at 15°C., but the calculated 
temperature coefficient was so small (1x 10-9) that we believe the 
increase to be due to the action of the filter paper on the silver 
nitrate, as originally suggested by Kahle. The range in the cur- 
rent intensities was from 0'5 amperes to 8 amperes, and for this 
range we found no appreciable irregularity. We conclude that the 
Rayleigh form of voltameter as employed by us'is reproducible to 
one or two parts in 100,000, and that the electrochemical equivalent 
of silver is 1:11827 milligrammes per coulomb. 


Part IL— The Chemistry of the Silver Voltameter. By F. E. Smith 
and T. M. Lowry, D Sc. 


Before a definite value could be assigned to the electrochemical 
equivalent of silver it was necessary to demonstrate the possibility 
of preparing again and again, from silver nitrate of different origins, 
solutions which should give identical weights of silver when electro. 
lysed under identical conditions. We prepared silver nitrate from 
electrolytic silver, from much used silver nitrate, and from commer- 
cial samples of the salt, and satisfied ourselves that by taking pre- 
cautions in re-crystallising, &c., a sufficiently constant product 
could be obtained. Tests on commercial silver nitrate were grati- 
fying in so far that with one exception all the samples (eight in 
all) examined gave figures agreeing with those obtained from the 
samples which were specially prepared, and we conclude that, except 
in measurements of high precision, the commercial salt may be used 
without purifying. 

Attempts to confirm the observations of Novak, Rodger and 
Watson, Kahle, Van Dijk and others, on the effect of repeated elec- 
trolysis of a solution, show that in our voltameters there may be a 
very small increase in the deposit with continued use of a solution, 
but nothing comparable with that obtained by the observers men- 
tioned. We also fail to.confirm the formation at the anode of a 
complex silver salt, giving rise to pn deposits at the cathode, ав 
suggested by Rodger and Watson and by Richards. | 

High values are obtained for the electrochemical equivalent if the 
solution contains oxide, carbonate, chloride, nitrite or hyponitrite. 
Low values are caused by acid. The impurities which raise the 
electrochemical equivalent appear to be those which. are insoluble 
in water but soluble in silver nitrate solutions; they are, therefore, 
precipitated from the impoverished solution at the cathode. There 
may be slight changes in the electrolyte due to its interaction with 
filter paper, but the mass of the deposit is not seriously affected 
thereby in our size of voltmeter in the course of one electrolysis. It 
is inadvisable, however, in measurements of high precision to use 
an electrolyte more than once. Silver chlorate and silver per- 
chlorate appear to give normal deposits, but are more troublesome 
in use and have no advantage over the nitrate. 
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Electrochemical Industry in France.— Mr. W. Н. Hunt, 
American Consul at St. Etienne, has recently made an interest- 
ing report on this subject, from which it appears that copper 18 
being electrolytically refined at several factories, producing up 
to 7 tons daily. At Dives, in Calvados, 12 tons of copper 
plates and tubes are directly produced by the Elmore process. 
The manufacture of oxygen and hydrogen from water is carried 
on by the Usine de St. Vrain on the Hazard-Flamand 11105 
the daily production being 200 cubic metres of hydrogen anc L 
cubic metres of oxygen. La Société Oxydrique Française uses 
the Garuti process at its numerous factories, ana produces at 
each about 400 cubic metres of hydrogen and 200 cubic metres 
of oxygen daily. About 4,0' 0 tons of caustic soda ме 1 
factured by the Volta Company per annum, 5 p а 
Chalandre process being used. Seven thousanc tons о a 
rate of potash are turned out annually by various poc 
Aluminium up to 6,000 tons is manufactured by 5 
panies, while electricity is also employed to produce caiciun 
carbide, ozone and other organic products. 
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POWER SUPPLY. 


In the problem of power supply in bulk, or to large con- 
sumers, as distinct from the usual business of the electric 
lighting company which supplies electric light and power, 
no matter how sinall the load may be, the initial stage of 
the undertaking is generally oue of considerable difficulty. 
A good deal of faith in the scheme 18 required for directors 
to put down large generating sels before a corresponding 
load is secured; yet, on the other hand, if small generating 
sets are put down the capital cost per kilowatt is no less 
than that of those stations which the power company 
desires to supply ; and, in addition, the power company 
has transmission costs and losses from which the smaller 
station, more particularly if it happens to be a private 
concern, is free. As the power station increases in 8126 
the capital cost per kilowatt becomes less, the general con- 
ditions of working become better, and a point is eventually 
reached when the gain in generating plant and in working 
counterbalance the costs and losses in transmission. The 
difticulty is to get past this stage, and this difficulty 13 
often very great—as, for example, in the case of the South 
Wales Power Company. 

When once this point has been passed the advantages 
of the power station become apparent. The size of the 
station is merely limited by the character of the district 
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The larger the power station the lower is the cost per kilo- 
watt and the higher the efficiency. Moreover, as the 
district which is served becomes larger the load factor 
increases and the diversity factor begins to make itself felt; 
the charges for wages and management are lower, and the 
plant that is necessary for stand-by purposes becomes less. 
In a Paper read by Mr. W. B. WooDHOUSE last week 
before the Leeds Local Section of the Institution of Elec- 
trical Engineers it is shown that in the ultimate result the 
advantages may be very considerable. The capital cost 
per kilowatt in a station of 6,000 kw. is 50 per cent. more 
than in one of 60,000 kw. The coal consumption may be 
much reduced in the larger station, the diversity factor 
will approach a value of 2, the works costs may show a 
saving of 50 per cent. over those of the average power user, 
and Mr. WoopHoUusk concludes that before financial 
equality of isolated and public supply plants is reached the 
expenditure on transmission and distribution may be 
three times as great as that on the station, and the losses 
and costs of distribution may be increased by 100 per cent. 
Mr. WoopHoUsE then draws a picture of what we may 
expect in the future, and indicates the lines along which 
development is likely to take place. His view is that a 
good deal might be done with waste gas from coke ovens, 
and that generating stations might be put down in certain 
localities and supplied from these sources. These stations 
would be coupled up with the main generating station, but 
they would not contain spare plant, each such station con- 
sisting of a single generating unit running continuously at 
full load, or else shut down completely. Thus all the 
fluctuations and peak load would be dealt with by the main 
generating station, and Mr. WoopHoUsE's view is that this 
station, contrary to the idea which ia very generally held, 
should contain the largest and most economical units. In 
such cases, no doubt, economy must be considered from 
two points of view. From the point of view of running 
cost, economy is not so very important in a station which 
deals merely with a peak load; but, on the other hand, if 
the Plant is not economical, this may mean a much larger 
capital expenditure than would be necessary otherwise, in 
order to provide additional boilers, &c., on account of un- 
economical running. 
| фы. Mr. WoopHoUsE makes an appeal for co-opera- 
жы at the results obtained by different workers may 
е available for the good of all, and, therefore, that autho- 
fes Б should work together in such а way 
ФБ Progress would result. It may be a little diffi- 
nd ылы @ company working amicably with a local 
z A a good deal would be gained if they co: d 
loea] н use а company сап do many things which a 
hand а "in cannot well undertake ; and, on the other 
шу кы authority is in a better position than a com- 
oF aires п P comes to such questions as the opening up 
10 id l еу the Board of Trade do not favour 
ry: but ol of a supply by а company and a local autho- 
suggests fhe way out of the difficulty, Mr. WooDHOUSE 
diee а а local authority might be empowered to 
the nture-holders in the company. Ву so doing 
onsiderable control, their financial posi- 
› and, if in their view the progress was 
. they would be in a position to supply further 
advantageous terms, 
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on receipt of published price. Add 5 per cent. for abroad or for foreign 8 
coe 


The Elements of Mechanics. By W. S. FRANKLIN and BARRY 
CNUTT. (London: Macmillan & Co.) 6s. 6d. net. 

The authors, as appears from their preface, have very little 
faith in the capacity of students of mechanics, and their 
method is to relate the teaching of the physical sciences as 
much as possible to the immediately practical things of life," 
and, repudiating the Topagunean which most of us feel for © lite- 
rary style” in the handling of what we proudly call the “exact 
sciences," go in for suggestiveness as the only way to avoid the 
total inhibition of the httle sense that is born with our students. 

Disregarding the somewhat extraordinary introduction, and 
turning to the book itself, we find that the subject is dealt 
with on familiar lines, but is remarkable for inaccuracies, lack 
of precise statement, and a constant tendency to explain un- 
familiar things by comparison with more intricate phenomena. 


Thus, on p. 105, dealing with the resistance of a wheeled 


vehicle, we are told that if the speed of the vehicle is in- 


creased, the unevenness of the road bed produces a very con- 


siderable frictional drag; the effect is as if the wheels were 
being all the time ‘rolled up’ a succession of small hills, not 
to ‘roll down’ again, but to come down each time with a 
bump.” And in the last chapter, on wave motion, to which 


Special attention is directed,.the authors define “ pure” and 


“impure ” waves, and proceed to discuss the difference between 


them by reference to the transmission of speech by telephone, 


and the influence which “loading ” a wire, after the manner of 

Heaviside and Pupin, has upon the transmission. Many ex- 

amples of a like character might be quoted, but these will 

suffice to show that the present work is not a very suitable 

guide for students of the elements of mechanics. 

Impianti Elettrici a Correnti Alternate. By A. Marro. 2nd 
edition. (Milan: Ulrico Hoepli.) Pp.758. 8.501, 

This new edition of one of the extensive series of technical 
manuals published by Hoepli, of Milan, a thick 12mo of 
775 pages, is described as a manual for the study, construction, 
and operation of alternating-current installations, and it aims 
at giving some account of everything connected with its sub- 
ject. From the size of the work it is evident that anything 
like complete accounts are impossible, but there is a fair level 


of good general information on the many points to which we 


have referred. On questions of cost the information is full. 

The first 70 pages are occupied with theoretical matter, 
tables of dimensions, alternate-current mathematics, &c., ei 
of which are contributed by M. Hospitalier and Prof. S. P. 
Thompson. Then 560 pages in 260 sections give some infor- 
mation on nearly all points of practice. Alternating-current 
traction occupies 12 pages, and the remainder of the book 
contains rules of the Verband Deutscher, instructions for first 
aid, and Italian legal enactments concerning water powera,. 
way-leaves, notices to public authorities, &c. A conspicuous 
and valuable feature of the book is the series of tables of 
prices, dimensions and weights of machinery, cables and acces- 
sories, costs of working, consumption of fuel, carrying capacity 
of wires, and hundreds of other particulars. | 

It would not be easy to point out cases in English practice 
where such a manual would be useful, but for the mountamous 
districts of Central Europe, where every village offers a pos- 
sible opportunity for some simple installation driven by water 
power, this mannal gives just the necessary information to 
enable a rough preliminary estiriate to be prepared of the cost 
of a scheme. | 

Travellers in the Swiss and Italian valleys know with what 
ease and simplicity small village installations of electric light are 
managed, and, given the practical experience necessary to arrange 
the conduits at the waterfall and to design a simple power 
house, this work will give the electrical data for a scheme. 

It is not quite clear why so much apace should be given to 
elementary electricity and Fourier series, but we suppose 
tradition calls for these, as it does for a preface. That other 
tradition, however, that assigns two entirely different dimen- 
sional formule to each electrical quantity is exceedingly mis- 
chievous and might well come to an end. There has been no 
justification for its continuance for 10 or 15 years. 
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ON MAGNETIC OSCILLATORS AS RADIATORS IN 
WIRELESS TELEGRAPHY.* 
BY J. A. FLEMING, D.SC., F.R.S. 


Summary.—The author considers the closed, or magnetic, type of 
oscillator, as distinct from the usual open, or electric, oscillator. The 
effects observed vary in a remarkable degree according to the positions 
of transmitter and receiver in relation to one another and in relation 
to the earth. | 


An oscillator of the open or Hertzian type is commonly called an 
electric oscillator because the effects produced in the external field 
are to a large extent determined by the potential of the free electric 
charges which alternately make their appearance on the open ends. 
If, however, the oscillator consists of a metallic circuit completed 
by condenser, the plates of which are very near together, the 
effects in the external space are mostly or entirely determined by 
the current in the circuit, and little if at all by the condenser plate 
charges, because these being of opposite sign and near together 
neutralise each other's effects in the field. Such aclosed or nearly 
closed circuit is called a magnetic oscillator. In the case of an 
open oscillator or simple doublet Hertz showed that if ф is the 
maximum electric moment, or product of the maximum static 
charge on each end and the distance between them, and if X is the 
wave length of the emitted radiation, the energy radiated by the 
oscillations in ergs per period is given by the expression | 

E 162. G 
ВАЗ C | 
This expression can be reduced to a more convenient form for prac- 
tical measurement as follows :— 


Let C be the capacity in microfarads of each sphere or half of 
the oscillator with respect to the other, and V be their maximum 
P.D. in volts before discharge, then 9 x 105CV/800 —8,000C V is the 
maximum value of the charge in electrostatic units. Hence, if Lis 
the length of the oscillator in centimetres, we have forthe electric 
moment, ф= 8,000C.V.1. Let the current at the centre of the oscil- 
lator have a maximum value A reckoned in amperes, and let a be 
the effective value in amperes, as measured by & hot-wire ammeter. 
Then, if the oscillations are sinoidal in form, undamped or persis- 
tent, and of frequency N, we have A= 2xNOV/105, and a=A/ . 
Hence, the energy radiated per period in ergs is given by 

E = 41210 N 
and the power in watts by W- 40 A/ A2. Remembering that 
122 9˙87 and NX g „ 10", we can write the above formule in the 
convenient form | 
E =0'2632 а? A and W = 189°6Йа/^®. 


The value of the ratio ЏА can be determined experimentally for 
any oscillator. For a simple linear oscillation it approximates in 
value to 0:4. Hence, for such an oscillator radiating undamped 
waves, the power radiated in watts is given by the expression 
W =126a?. Thus, for instance, if the effective value of tlie current 
at the centre of the oscillator is 2 amperes, the radiation will be half 
a kilowatt. If we then consider the case of a perfectly closed oscil- 
lation circuit having an area S and traversed by undamped or per- 
sistent oscillations which have a maximum value A and R. M. S. 
value а reckoned in amperes, it can be shown that such a closed 
circuit also radiates energy, and we can derive a similar formula for 
the radiation to that given by Hertz for the open circuit. The 
author has shown that if M is the maximum magnetic moment of 
such a closed circuit,* viz., the product of its area S and the maxi- 
mum value of the alternating current (reckoned in electromagnet 
ee in it; and if Nis the wave-length of the radiation emitted 

y it, and E the radiation in ergs per period, then for the magnetic 
osci lator we have E=16x4M?/3\* But by definition M=AS/10, 
and if the current is sinoidal a= A/ J, hence we have Е = 10482 A. 
W if S persistent the power in watts W 

ven =81, S2a?/a4, 
5 0 Hisl [M. The two formule for W 
W =87 x 1079 /3a?N? (open or electric oscillator 
н W =4 x 10-8?a?N! (closed or magnetic ошо, 
hese last two formule show us that in the case of the 
electric oscillator the power radiated varies as the square of the ode 
rent in it, and as the square of the frequency ; whereas in the case 
of the closed or magnetic oscillator it varies as the square of the 
oe 2 the fourth ponar of e frequency. Accordingly, in 
e magnetic oscillator iation i 
3 [^s the radiation is small unless the 
or the purposes of theory, it is most convenient to consider a 


closed oscillatory circuit as made up of a serie i 
s of H 
dumbbell oscillators placed in n with their slesttio P of 


opposite sign overlapping. We can then easily determine the nature 


* Paper read before the Physical Society. Slightly abbrevi 
"" * CENE N ' А Q h , . і 
t See T'he Electrician, Vol. LIX., p. 936 (1907). tly abbreviated 
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of the electric and magnetic field produced by it by the summation 
of those due to the elementary oscillators. Ав the writer has given 
lately in another place а discussion of the problem and furnished 
the expressions for the electric and magnetic forces at any point in 
the field of such a closed oscillator and the derivation of the formula 
for the radiation. it is unnecessary to go over the ground again here. 
(See The Electrician, Vol. LIX., p. 986 et seq.) 

The object of the following experiments was to obtain some infor- 
mation as to the actual distance-effects of closed oscillators of certain 
dimensions, and to ascertain whether true radiation was at all in- 
fluential in producing the inductive action of one closed oscillatory 
circuit on another at moderate distances, Or if the whole of the 
action could be accounted for by ordinary electromagnetic or Fara- 
daic induction. The following circuits were employed for this pur- 
pose: Two pairs of square cireuits were constructed by winding а 
few turns of highly-insulated copper wire round a wooden cross. 
One pair had sides 8 ft. in length, each frame carrying two coils of 
five turns of 7/21 stranded insulator copper wire. These will be re- 
ferred to as the large square coils.” One pair had sides 2 ft. in 
length, each frame carrying one coil of eight turns of the same sized 
wire. These are referred to as the “ small square coils.” 

The experiments consisted in setting up continuous or undamped 
oscillations in one of these coils by means of а Poulsen arc and then 
measuring the current created in the corresponding coil placed at а 
distance by means of the author's oscillation-valve or glow-lamp de- 
tector. The two coils were placed at various distances andin various 
respective positions. The coils themselves were erected or placed 
in the large quadrangle of University College, London. As the are 
apparatus had to be placed indoors in the Electrical Laboratory it 
was necessary to connect the coil used as a transmitter or primary 
coil with the oscillation-producing apparatus by means of a long pair 
of insulated parallel copper (7/21) wires 14 om. apart and 27$ ft. or 
836 cm. long. | 

The first step was to measure the inductance of these wires for 
high frequency currents. Anderson s bridge method was employed 
with а commutator as described by the author.* 

The inductance of the parallel wires or tails above mentioned was 
found to be 50,910 em., and that of one large coil of five turns on the 
8 ft. square together with the tail (L) was 310,740 orn. Hence, the 
inductance of the coil itself of five turns was 259,830 om. The induc- 
tance of the two coils each of five turns in parallel was 198,350 cm. 
and in series 779,800 em. The inductance of each of the small or 
9 ft. square coils was in the same manner found to be 116, 200 cm. 
In series with these coils was placed a condenser having a capacity 
(C) of 0:0826 mfd. a-d the coil and condenser shunted across ай 
400 volt Poulsen arc. 

The arc current was generally about 8 amperes, the P.D. of the 
aro terminals (V,) 260 volts (continuous). The P.D. (Vi) (Е.М.8. 
value) of the condenser terminals was 1,080 volts as measured by 
an electrostatic- voltmeter, and the R. M. S. current (a) in the square 
coil was 4°22 amperes as measured by a hot wire ammeter. The 
frequency N of the oscillations is given by the formula № = (5:088 
х 10)/,/CL. Hence, if С =0:0026 mfd. and L-810,740 em, we 
have N= 177, 100. If the R. M. S current (а) in the coils were strictly 
sinoidal in wave-form, the value should be calculable from the for: 
mula d= 2100. V. N. 10, wh re У = V Vt- У = A/(1580)' — (260) 
=1,560 volts. Hence, we should have 


a=" x 100 * 1,560 x 177, 100 = 4:52 amperes. 

The actual measured value was 4:22 or 7:8 per cent. less, which 
may be accounted for by the known fact that the actual wave-form 
of the current in the coil is not by any means truly sinoidal. The 
wave-length A corresponding to a frequency of 177,100 is nearly 
169,000 cm., or rather more than 1 mile in length. The total area 
S of the large coils using the five-turn circuit is 5x (243 2 m, 
2205, 781 вд. em, and the value of S*a? 18 therefore (295,731) 
х (4°22)?= 156 x 100. Also (177, 100) = 554,523 x 109, For a el 
square radiator the energy in ergs radiated per period is given 88 
already mentioned by the expression E =10`45*а?/А?. Hence, we 
have in this case for the power W radiated in ergs per second, 


10:4 x 156 x 177,000 i 
W- 554.533 522 (nearly) or about 52 microwatts. This 


is the energy sent out per second through the surface of a sphere 
described round the oscillator the radius of which is large compare 
with the wave - length of the oscillator in question. It is evident, 
theretore, that the true radiative power of a closed circuit of the 
above dimensions is extremely small compared with that of an open 
oscillator of the same order of linear dimensions. Hence, when 8 
closed circuit traversed by a high-frequency current acts to produce 
secondary currents in another similar circuit at less than a Wave 
length distance from it, the chief part of the effect cannot be due to 
true radiation or detached inen 


22 c c scan 


* See J. А. Fleming, ** А Note on the Measurement of Small Induc- 
Nee also J. 41. 


Fleming and W. C. Clinton, On the Measurement of Small Capacities 
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magnetic induction, or the creation of secondary currents produced 
by the ebb and flow or pulsation of the lines of magnetic force per- 
manently connected with the primary circuit.* Nevertheless, experi- 
ment shows that such circuits may act appr: ciably upon one another 
at very considerable distances, when the primary circuit of one is 
traversed by a high-frequency current. and the circuits are in reso- 
nance with each other. 

The old form of wireless telegraphy based upon such mutual in- 
duction between closed coils, as in the arrangement suggested by 
Trowbridge and Stevenson, or the parallel wire method of Preece, 
Rathenau and others, employed relatively low frequency currents 
because the receiver used was the telephone, and the frequency was 
therefore limited by the range of audition. Even when the circuits 
were put in resonance, as by Lodge, the difficulties connected with 
the disturbance of commercial telephony restricted the possibilities 
of its use apart from other considerations. 

One object of the present experiments was to obtain data for an 
opinion whether such inductive wireless telegraphy could be im- 
proved by the use of electric oscillations of high frequency in com- 
pletely non-earthed circuits so that no disturbance of telephones or 
telegraphs could possibly arise combined with the use of a suitable 


Fic. 1. 


oscillation detector. | With this end in view, а closed primary-cir- 
ещ had created in it continuous or undamped electric oscillations, 
aud its inductive and radiative effect upon a similar closed receiv- 
15 circuit was measured by means of the oscillation valve or 
glow-lamp detector first described by the guthor in 1904. It 
а of а 12 volt carbon filament glo@damp with a metal 
J der surrounding the filament sealed into the bulb. The cylin- 
ame carried on a platinum wire sealed through the glass. The 
: ur is incandesced by a six-cell secondary battery. If the 
: dd of a condenser inserted in an oscillatory circuit are con- 
id to the cylinder and one to the negative terminal of the 
дя a 1 and if an ordinary movable coil galvanometer is in- 
the Sa s circuit, then when oscillations occur in the condenser 
Ши ты т р acts as an electrical valve апа the galvanometer ів 
the P.) б E continuous current which bears a definite relation to 
inis s ot the condenser terminals and, therefore, to the current 
To calibrate the valve the followin 
nev g arrangement was employed. 
натр circuit was arranged consisting of one of the small 
with it T ue Fig. 1) and a condenser of Leyden jar C in series 
к чы а y circuit at one point was inserted a fine constantan 
ddum 8 at ermo-Junction (T)of iron and bismuth or bism uth and 
was either oe with it. The arrangement actually employed 
ЖАШАШЫ} 5 thermo junction used with the author's cymometers 
el. Th ermo-electrio receiver described some time ао] (see 
slag sing " galvanometer A associated with the junction was а 
ted brea Brot Paul galvanometer. The arrangement was cali- 
constantan ai passing measured continuous currents through the 
the Pan] pal e and observing the corresponding scale-readings of 
— .-. 8alvanometer, The curve plotted out proved to be very 


* M ; : є 
tion o delat? ust as in the case of the Hertzian oscillator true radia- 
length from ihe os of energy only takes place about 4 or 4 a wave- 
oscillator true ров во in the case of the closed or magnetic 
tance from it, lation effects can only be produced at a similar dis- 


Thi 

by me in 4 Kin detector or oscillation valve was first described 
taper to t өп 

ш F мк al Society 
No. 805,684 ) 


Electrica bn ге de Forest described to the American Institute 
ment glow. lam 51пеега precisely the вате device viz, a carbon fila- 
electric осі ving a plate sealed into the bulb as a detector for 
year. 1ons—as his own invention, and re-christened this two- 
the fact that the ар audion. No re-christening, however, affects 


“specially девон ред u ce had been in use by me long previously and 


t See н Radiat; 48 & receiver for wireless telegraphy. | 
May., December, 1906 . p Bent Antenna," by J. A. Fleming, 7. 
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approximately a parabola, the galvanometer deflection being very 
nearly proportional to the square of the heating current sent through 
the constantan wire. When electric oscillations were set up in the 
circuit they heated the constantan wire and caused a deflection of 
the Paul galvanometer from which by the previous calibration their 
mean square value could be determined. In addition, the oscillation 
valve V joined in, as shown in Fig. 1, passed a continuous current 
through the galvanometer G in its circuit, and readings were taken 
of this current in microamperes corresponding to various measured 
values of the oscillatory current in the square circuit which passed 
through the constantan wire. 

The object of this calibration was to be able to use the valve sub- 
sequently as а means of measuring the oscillatory current induced 
in the circuit when it had a value less than that which could be 
easily measured by the thermo-junction, for when associated with a 
suitable mirror galvanometer it provides the means of measuring a 
high-frequency current of & few microamperes. Moreover, it does 
not introduce any extra resistance into the circuit, as would have been 
the case if the constantan wire and thermo-junction had been per- 
manently inserted into the circuit. Obeervations showed that the 


2,000 


Rectified Current in Micro- 


Condenser P. D. in Volts. 
Fia. 2. 


galvanometer current did not inorease proportionately to the con- 
denser plate P. D., but tended to a “ saturation ” value, as shown by 


the curve in Fig. 2. 
(To be concluded.) 
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THE ELECTRIC ARO BETWEEN METALLIC 
ELECTRODES.* 


BY W. G. CADY AND Н. D. ARNOLD. 
(Concluded from page 372.) 


Summary. — In the first part of this Paper the authors deal with the 
arc between iron electrodes. They then deal with the arc between other 
metals, and give a theory to account for the change in voltage at the 
critical point. The linear form of equation for an arc between iron 
electrodes is considered inaccurate, and a modified equation sug ated. 
Finally, the authors describe experiments showing the electrical oscil- 
lations existing in metallic arcs. In the case of silver, the neighbour- 
hood of the critical point is thought to be very suitable for the produc- 
tion of high-frequency oscillations. 


The Striated Arc.—When the nitrogen pressure Was 10 the 
neighbourhood of 6 mm., the аге with non-volatilising silver anode 
(first stage) showed several exceedingly distinct striations, some- 
times as many as six or seven, This occurred with a length of arc 
from 10mm. to 15mm. and with current ranging from 0:8 to 1:5 
amperes. The discharge began at an incandescent spot on the 
carbon cathode, from which a luminous column 2mm. or 8 mm. 
long extended. At this point the bluish striations began, growing 
more distinct and nearer together as the anode was approac ed. The 
stratified discharges mentioned by Gassiot,+ De la Rue and Müller. 
and Child, were doubtless manifestations of the same phenomenon. 
The small size of the striatione would render the experimental deter- 
mination of the distribution of potential between the electrodes 
very difficult. In & typical case, with 164 volts across the aro, 
current 0:42 amperes, and length 15mm., with six 5 
simple computation gives about 20 volts as the average pue 
drop necessary for ionisation in each striation. This is less ад the 
drop per striation usually found in the glow discharge, and is pro- 
bably to be accounted for by the high peat the eee Г. 

'arbon.— We have seen that three characteristic curves | 
үп for the discharge between metals. For carbon кш 15 
another stage exists —na1nely, the hissing arc, in which the р ation 
of the anode causes a further decrease in voltage. Mel ave p 
ceeded, by suitably varying the current and the 5 ng gas, 
obtaining all four types of discharge between carbon electrodes. _ | 


* Abstracted from the American Jou 
+ Poga. Ann. CXIX., 133, 1865. + 
+ Phys. Rer., XX., 364, 1905. 
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Theory of the Change m Voltage at the Critical Point.—Among 
theagents that influence the anode drop may be mentioned (1) mate- 
rial and temperature of the anode; (2) nature, degree of ionisation, 
and temperature of gas in the neighbourhood of the anode; (8) 
Ale nel light from the cathode. In passing from first to second 
stage these factors are affected as follows: (1) The change in tem- 
perature of the anode may be neglected, since, according to the 
theory that has been advanced, the critical point is characterised by 
the arrival of the material of the anode at its boiling point. (2) On 
the first stage the gas at the anode is chiefly that of the surround- 
ing space, with some vapour from the cathode. On the second stage 
tie current passes mainly through vapour supplied by the anode. 
The contraction of the arc at the anode on the second stage indi- 
cates a considerable rise in temperature of this vapour over that of 
the gas on the first stage. (8) Since the change does not affect 
the cathode, the ultra-violet light is unchanged, unless it becomes 
partly absorbed by the vapour before reaching the anode. On the 
other hand, ultra-violet light from the anode itself on the second 
stage may compensate for this. 

It is probable that a thermal E.M.F. exists at the anode on the 
first stage in & direction opposed to the current, on account of the 
high temperature of the anode, and, with iron and copper in free 
air, perhaps also the fact that the oxides of metals emit negative 
ions witb|xomparative ease. When vapourisation of the anoc e;begins, 
the increased temperature and density of the vapour in contact with 
the anode, and ite {йө with the anode in substance, conspire to 
reduce this thermal E.M.F. and thereby to lower the anode drop. 
Great experimental difficulties would stand in the way of measuring 
the counter E.M.F. at the anode by the method used by Duddell for 
the carbon are,“ which во far is the only method capable of yielding 
reliable results. It seems most probable to the writers that the ob- 
served decrease in aea at the critical point is due partly to this 
change in thermal E.M.F., partly to the increased 8 ун итә 
of the vapour in the gre. The theory would require modification 
if it were shown that at the temperature in question the anode emits 
not negative but positive ions. 

A test for ionisation in the neighbourhood of the iron arc was 
made after the method of Child. No perceptible excess of positive 

over negative ionisation could be detected, either on the first or 
second stage. In this connection it would be of interest to measure 
the rate of emission of charged particles from iron oxide at different 
temperatures. Observations made by means of a platinum explor- 
ing electrode in an aro with a silver anode indicated that the anode 


drop is less on the first stage of the aro than on the glow discharge. | 


Melting Point and Heat Conductivity.—The only metals showing 
the critical point well in free air were iron and copper. We have 
found by tests with a blowpipe that er oxide melts at a lower 
temperature than magnetic oxide of iron: In accordance with this, 
the critical point for copper comes at smaller current and less expen- 
diture of energy than that for iron. For other metals, the data are 
too meagre to afford comparison between any except carbon and 
silver, and lead and silver. Comparing silver with carbon, and also 
with lead, the expenditure of energy was found to be less for the 
substance of lower heat conductivity. The comparatively amall 
current at which the critical point occurs in the case of carbon, in 
spite of its high boiling point, can only be explained by its low con- 
ductivity and on the assumption that the nature of the surface of 
the anode, as regards roughness and the presence of impurities, 
plays a very large part. 


III. TAE CHARACTERISTIC CURVES OF THE IRON ARC. 


In Fig. 1 is shown a system of curves connecting current with 
voltage across the arc for various lengths. The supply E.M.F. was 
240 volts, electrodes 4mm. in diameter. For the sake of distinct- 
ness, the observations for 1 mm., 4mm. and 8mm. are represented 
bs dote, those for 2mm. and 6 mm. by crosses. It will be noticed 
that the change AB occurs witha larger current for long than for short 
arcs, and that the change in voltage is also greater for long arcs. 
The probable explanation is that with в long arc on the first stage 
the anode is compa: atively cool, so that the current has to increase 
farther before evaporation'sete in. If the rate of vapourisation in- 
creases with the current, the change in current, and, therefore, also 
in voltage, must be greater the longer the arc. This is the opposite 
to what occurs at the hissing point of the carbon arc. If the arc 
burns with the electrodes almost in contact, the first stage cannot 
be observed, because the anode is kept at a high tomperature from 
its proximity to the cathode. 

Ф to the present time, no satisfactory mathematical expression 
for the metallic aro has been produced. Wide discrepancies exist 
between the values given by different observers as the соп: 
stants" of the metallic arc. Thus for the value of a in the equation 
E=a+bi, v. Lang gives for iron 25 volte, Lecher 20 volts and Child 
25 volts. The value obtained from the experiments of Steinmetz 
is from 28 to 81 volts. These differences are inherent in the different 
methods employed. Differences in the currents used by various 
observers account also for a part of the discrepancies. 


* The Electrician, p. 918, 1901. 


Р.Р. for zero length of arc. 
record the drop in voltage by means of ап oscillograph, which would 
indicate the true residual drop after the паа had touched and 
before they had time to cool perceptibly. O 

voltage for copper by the same method gave about 22 volts at 
4 amperes, in fai 


were employed. 
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We have made a large number of observations in which the iron 


terminals were slowly brought together, and the last voltmeter 
reading recorded before the electrodes touched. Little reliance is to 
be placed on the precision of these values, on account of the variable 
resistance of the globules themselves. 
observations indicate a value of from 21 to 28 volts as the critical 


Taken all together, our 
Probably the best method would be to 


servations of the critical 


fair agreement with v. Lang s 28°9. 
From the observations represented in Fig. 1, together with other 


data covering a wider range, we have constructed a system of 
curves connecting voltage with length 
iron terminals. ‘These make it evident that the linear law does not 
hold, especially for small lengths. 


of arc, for the arc between 


The curves are convex upward, 


suggesting that an equation of the form E=a+bl+o¥/l, in which 
a, band c may be functions of the current, would be nearer the 
truth. We prefer not to assign numerical values to these constants 
until more complete data have been obtained.  . 


ELECTRICAL OSCILLATIONS IN THE METALLIC Авс. 
Rotations in the Iron Arc.—Mention has on & previous occasion 


been made of an effect noted with the iron arc in free air. After 
the current has been increased on the gecond stage to a little below 
д amperes, the positive end of the arc begins to rotate, so that on 
the anode a ring instead of a spot of light appears. This is восош. 


anied by a high-pitched whistling sound, which, as the current 


is still further increased, degenerates into а sputter, and this in 
turn into a steady, strong hiss, the ring meanwhile having 
| disappeared. 

from side to side, and sometimes separating into several ares 
At the beginning of whistling, there ig а curious tendency for 
the arc to spring back on to the first stage, во that for an instant 
hissing ceases, current falls abruptly and E.M.F. rises several volts. 
The effect mentioned reminds one of Tro tter’s observation of rota- 
tions in the carbon are at the beginning of hissing, but the cause 
can hardly be the same. It is more likely that it is a case of electro- 
magnetic rotations. | 
this more closely, but it is proposed to do so with the aid 
oscillograph. That marked oscillations in current are here taking 
place was shown by the fact that when the are circuit included the 
primary of an induction coil whose secondary was connected to & 
quadrant electrometer, & large deflection ensued. 


The arc is in great agitation, swaying about 


Opportunity has not yet been found to ns 
of an 


Tests for Continuity of Discharge.—The following experiments 


| were made with a view to testing the assertion of Lecher,® which 
has found general acceptance, that the arc between terminals of 
silver, copper or of carbon on the quiet stage is perfectly continuous, 
while that betweea terminals of iron, platinum or of carbon on the 
hissing st А 
intensity of the oscillations we used & bolometer similar to Fessen- 
den’s barretter, as this was easier to construct and more sensitive 
than Lecher's hot wire. 
0:094 mm. in diameter, having a resistance of about 12 ohms, was 
connected in series with a mica condenser of 
the two forming a shunt across the arc. wire 
conneeted as one arm of a Wheatstone bridge. At the beginning of 
the experiment the arc was struck and the bridge balanced with 
battery current flowing, the condenser circuit remaining open. 


e is discontinuous or intermittent. To measure the 


A platinum wire, about 4 ота. long and 


} mfd. capacity, 
The platinum wire was 


When the condenser switch was closed the resulting deflection of 


the galvanometer in the bridge was taken as a measure of the 1n- 


tensity of the oscillations. Ава preliminary tesi, carbon terminals 
No deflection could be observed when the aro was 
quiet, but the light went violently off the scale when the аго hissed. 
Ón the quiet state of the carbon ато oscillations are not to be ex- 


pected, on account of the small gelf-inductance and large resistance 


of the shunt circuit. | 
Iron terminals in free air were next used. The gelf-induoctance 
of our shunt circuit cannot have been appreciably greater than 
Lechers. Yet we found it possible to make the iron aro " sing 
audibly, even on the first stage, with the, current a little аа 
1 ampere. The tone was & high-pitched squeak or whistle. 
Inserting a self-inductance of 0:00004 henry caused & lowering 
of pitch, though not as much as would be ez ected, show. 
ing that under these conditions the simple formula for per 
T=2r LG does not hold. When the aro was singing the heating 
of the bolometer threw the light off the scale; the arc current 0 
creased, while the voltage dropped several volts, as has been 15 
served by Austin. Whether the arc sang audiby or nob t ч 
galvanometer was always found to be deflected, but in genera: muc 
more on the second than on the first stage. 

Experiments with the Copper Arc, Lecher's Method.— With no 
self induction in the shunt circuit, closing the switch of the latter 
always put the arc out, unless the current was over 8 aP 


* Wied. Ann., Vol. XXXHL, 609, 1888. 
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Galvanometer deflections were not large, and they grew smaller as 
the current increased. That Lecher found no effect with copper is 
probably due to the lower sensitiveness of his apparatus. Deflections 
increased with decreasing current, and before the arc was extin- 
guished the light disappeared from the scale. This illustrates the 
effectiveness of the copper arc at small currents for the production 
of high-frequency oscillations. | 
It seems desirable to test the continuity of the arc by some method 
less likely to set up disturbing oscillations. When the condenser- 
bolometer sys.em was connected in parallel with a non-inductive 
resistance which was in series with the arc, no deflection whatever 
could be observed. But the connections shown in Fig. 4 were found 
to give excellent results. A is the arc, R а regulating resistance, Т, 
the primary of a large induction coil whose iron core was removed, 
consisting of 200 turns of heavy wire, with a self-inductance of 
about 00012 henry. In parallel with L are the capacity C of 
86 mfd., the bolometer wire B and the switch К. When K is 
closed, the bolometer is not heated as long as the arc current remains 
constant. But any fluctuation of current, producing a varying P.D. 
between the terminals of L, sends an alternating current through 
the shunt circuit and causes а deflection of the galvanometer in the 
bridge. Correction was made fora slight deflection due to the pas- 
sage of the commutator bars under the brushes of the generator. 
With the iron arc in air, deflections of the order of 30 divisions were 
found at the beginning of the second stage, which reached a maxi- 
mum while the arc was rotating at about 2 amperes, and then de- 
creased again. There was no deflection on the first stage after the 
effect of the commutator had been eliminated. When a singing 
arc was produced on the first stage by connecting a second capacity 
and inductance in parallel with the arc, a large deflection resulted. 
A simple method of comparing frequencies is to insert an iron 
core in the coil L (Fig. 4). When this was done it was found that 
fora singing arc on the first stage tbe insertion of the core pro. 
duced no perceptible effect on the galvanometer deflection. With 
the a:- on the second stage, not singing, the iron core increased the 
deflections about tenfold, while the fluctuations due to the commu. 
talor of the generator gave a deflection that was multiplied about 
90 times by the insertion of the core. Thus the oscillations due to 


To Bridge 


Кіа. 4 


ihe volatilisation of the anode on the second stage are intermediate 
ia equency between those due to the commutator and those of 
th singing arc. The last are so rapid that the self-inductance of 
e coil is ro longer increased on inserting the iron core. 
ests were also made with the iron arc in nitrogen at atmospheric 
тушш, Тһе Irregular spluttering condition of the arc gave rise 
mit ntinual heating of the bolometer, which was most pronounced 
€ unstable state just before the are went out. 


Un delion in the Silver and Copper Arcs. —The copper arc was 
ig. 4 пг, the silver in nitrogen. The apparatus shown in 
LM used, with 460 volt supply. In the case of copper, the 
ut c deflections at currents over 1:5 amperes were small, 
am y oe with decreasing current, and at a little below 
d ife f e light disappeared from the scale. This is similar to 
arc, and i T when the bolometer circuit was in parallel with the 
itself к lcates that we have to do with a peculiarity of the arc 
special eff ы with oscillations imposed upon it from without. No 
е cop ect was noted on passing from the second to the first stage of 
hounee] , arc. In the case of silver, the effect was even more pro- 
cathode „ at low pressures. A silver anode and carbon 
| dois used. At 2 amperes and over the deflections were very 
comin - the eurrent was decreased the deflections grew larger, 
Tem. М Pronounced on the first stage. With small currents at 
tests with йу! the deflection was far too great to be observed. The 
anode Th ver indicate that the cause of the effect lies chiefly at the 
be due to a ere are reasons for thinking that these oscillations may 
the two 175 exceedingly rapid changing back and forth between 
Point is t be sa the arc, or, perhaps, between arc and glow ; this 
t is 0 be investigated further. 
h 1 5 e that the sensitive condition of the arc in the neigh- 
Prove to be d . may be such агр repon и 
i arly good one to select for the production o 
equency oscillation E to select fo p 


HEUSLERS MAGNETIC ALLOY.* 


BY A. D. ROSS, M. A., B.SC. 


Since the discovery by Heusler in 1903 of a magnetic alloy o 
copper, manganese, and aluminium, considerable interest has been 
aroused by the peculiarities of its properties and the difliculty of 
their explanation. In the summer of 1905 a preliminarv investi- 
gation of a sample of the alloy was made in the Physical Labora- 
tory of Glasgow University, and the results obtai: ed have been 
published in a Paper by Prof. A. Gray.t The tests now described 
were carried out on an alloy with а somewhat lower percentage of 
copper, the composition being: 25 per cent. manganese, 19:5 per 
cent. aluminium, a trace of lead, and the remainder copper. The 
specimens were cast in the form of rings and rods by Messrs. 
Steven & Struthers of Glasgow. So far only the rods have been 
used, the tests being made by the magnetometric method In 
order to avoid any difficulty regarding the effective lengths of the 
specimene, elongated ellipsoids of revolution have been used 
instead of cylindrical rods. The factors investigated by Ewing 
have been employed to give the demagnetising force due to the 
specimen and the true magnetising field (H) 

With a view to testing the apparatus, preliminary I-H cycles 
were taken with a rod of the alloy about 60cm. long and 1°30 cm. 
in diameter. It was tested in the condition as supplied by the 
makes, the casting being simply *'dres:ed" and the ends cut 
square. A portion about one-third the length of the original rod 
was cut off and re-tested. On applying the corrections investigat cd 
by Du Bois, the two curves were in good agreement. The alloy 
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Fic. 1.—ErrkcT or HEATING. 


exhibited very little hysteresis and the saturation point was well 
marked. A specimen, which had been ground on emery to an 
ellipsoidal form, was subjected to thermal treatment. After being 
taken through a cycle (Fig. 1, curve 1) it was heated for 10 minutes 
to 50°C., slowly cooled and re-tested. No change in magnetic 
quality was observed. Successive heatings were then made to 
100 deg. for a few minutes, to 100 deg. for 2% hours, and to 145 deg. 
tor а few minutes. In each case the specimen was slowly cooled 
and tested at the room temperature before proceeding to the next 
heating. So far the magnetic quality was little affected. The 
specimen was now baked at a temperature of 160 deg. for three 
days. This produced a distinct improvement 1n quality (Fig. 1, 
curve 2). The process of heating for short and long periods was 
continued step by step, and the magnetic quality showed gradual 
deterioration with a marked increase in hysteresis. Fig. 1, curve 8, 
shows the final state which was obtained after heating for 2} days to 
220 C. In the heating up to and including 160 deg. а gas furnace 
was employed, but for prolonged heating at higher temperatures an 
electric oven was constructed and found to give very steady tempera- 
tures. In all the experimentsthe temperature was measured with a 
platinum and platinum.iridium thermometer. The series of heatings 

roved that the time effect is very large, especially in regard to the 
increase in hysteresis, and it was decided to reserve its further m 
vestigation until a special furnace could be constructed for this 
p th ipsoi i loyed in an investigation 

er ellipsoidal specimen was employe 

of 195 5 effects produced by bringing the А е eu 
time to & series of increasing temperatures and quenc rds З 
But before this treatment was carried out the magnetic condi пов of 
the specimen was tested both while the temperature was that ot 


* Paper read before the Royal Society of Edinburgh. Slightly 


* ted. 
P "Proc. Roy. Soc., Sec. А, 77, p. 256. 
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liquid air and after the normal temperature had been resumed. The 
specimen was enclosed in a glass tube, which fitted into a cylinder 
of asbestos placed inside the magnetising solenoid. One end of the 
glass tube was closed, the other was open and bent up so that the 
tube could be kept filled with liquid air. The curve (Fig. 2, curve 2) 
obtained when the specimen was thus cooled to 190°C. showed an 
increase of about 25 per cent. in the saturation value of I, but 
otherwise did not differ materially from that obtained at the room 
temperature (Fig. 2, curve 1).* On re-testing the specimen when it 
had warmed up to normal temperature it was found that the im- 
provement had been only temporary. 


The specimen was now heated to 400°C. and quenched by plung- 
ing vertically into cold water. The magnetic quality was somewhat 
destroyed by this treatment, and there was a decided diminution in 
hysteresis (Fig. 2, curve 8). (With steel, nickel and cobalt similar 
effects have been obtained by the author, but in a diminishing ratio.] 
Immersion of the quenched alloy in liquid air produced a temporary 
increase of over 30 per cent. in the saturation value of I, with a 
slight augmentation of the hysteresis (Fig.2, curve 4). The speci- 
inen was laid aside for nearly 10 months, and in this interval almost 
recovered its original susceptibility, while diminution in the hysto. 
resis which had becn effected by the quenching was only reversed 
to a very slight extent. The quenching tests were again resumed 
and cycles obtained for the following series of temperatures: 400, 
450, 500, 555, 610, 660, 712 and 745 deg. At each stage three tests 
were made : (1) with the quenched specimen, (2) with the specimen 
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immersed in liquid air, and (3) with the specimen back . 
spheric temperature. Fig. 3 exhibits tho nii of the кышы ob. 
tained in this investigation. The abscissu: represent the tempera- 
tures of quenching, and the ordinates give the permeability corre- 
sponding toa field of 20 C. G. S. units for the specimen in the quenched 
condition. The lower curve shows the values obtained in the cycles 
at ordinary temperature ; those obtained with the specimen in liquid 
air aro shown in the upper curve. Tt will be noticed that thoro isa 
ү marked diminution in permeability on quenching at 610 deg., 
nd on quenching at higher temperatures the quality is to a con- 
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‘Poe etlect on the magn iqui be 
| *el et ometer due to the liar i i 
1. C. ic was quite negligible. Роа паа, 


Throughout the investigation there were traces of cracking in the 
specimen due to the quenching, and this would probably affect the 
magnetic tests to a slight extent. While being heated in the furnace 
preparatory to quenching at 800deg., the specimen broke in two. 
An examination of the sections of fracture showed that a decided 
change in constitution had taken place. Originally fairly homo. 
geneous, if we except the presence of a few small '' blow-holes," 
the alloy now exhibited atleast two constituents—large, irregular and 
lustrous nodules appearing imbedded in the more uniform matrix, 
To such changes in structure we may probably ascribe the peculiar 
behaviour on quenching at 610 deg. 
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CORRESPONDENCE. 


— — 
PUMP EFFICIENCIES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I beg to thank your reviewer for so kindly giving 
details of the cases in which efficiencies of 80 and 82 per cent, 
are claimed for electric pumping plant. I confess that I have 
never yet met cases with such high efficiencies, and, in plain 
terms, I challenge the accuracy of the tests. May I ask your 
reviewer to extend his kindness a little farther, and to give 
the names of the makers of the pumps, of the motors, and of 
the measuring instruments, and to say what precautions were 
taken to ensure accuracy of measurement ; in particular in the 
matter of the quantity of water pumped, and the head, and 
who took the tests in each case. [ have not yet had time to 
subject the reports of the tests to very careful analysis, but a 
very cursory examination will show that the efficiencjes of 
the pumps must be very much higher than pump makers have 
ever claimed for them. 1 note that tho efficiencies of the 
motors are given as 93 per cent., and in one case this efficiency 
is claimed with a comparatively small load. I should like to 
know of a manufacturer of electric motors who would claim an 
efficiency of 93 per cent., under the conditions of load named, 
at a colliery. If the efficiencies of the motors are lower than 
is claimed for them, as in all probability they are, it makes 
the claimed efficiencies of the pumps still higher. Further, if 
the volumetric efficiencies be equated with the other efficiencies, 
the pump efficiencies are very high indeed. I trust that your 
reviewer will favour us with full information on all these 
points. Would it be too much to ask that he should come 
from behind the veil of anonymity ? In discussing this matter 
with an anonymous writer one feels as if one were discussing 
with a veiled prophet.—I am, &c., SYDNEY F. WALKER. 

Bath, Dec. 21. 

[We are forwarding a copy of Mr. Walker's letter to the 
reviewer. One of the difficulties in giving such further in- 
formation as is desired by Mr. Walker is that the reviewer 
cannot very well do so without dropping the veil of anonymity, 
and we do not know whether he will be willing to do so or not. 
We may mention, however, that he is a well known engineer 
— rd acquainted with the conditions that hold in mining. 
— Ep. E. 


“DEVELOPMENT OF TURBO-GENERAT ORS.“ 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In the above Paper by Dr. R. Pohl (abstracted in your 
issue of November 29th) the author says that he has founda new 
method of automatically adjusting the compensating current 
in a direct-current dynamo by using “а shunt parallel to the 
commutating poles, the resistance of which increases rapidly 
with increasing load.” It may be of interest that I invente 
this arrangement in April, 1905, and successfully applied 1t to 
а 500 kw. generator supplied by the Felten & Guilleaume: 
Lahmeyerwerke A.-G. tothe city clectric light works, Dortmund. 

I have before me a report dated April 17, 1905, of which 
the following is an extract: The compensating current was 
equal to the armature current up to 1,500 amperes ( 2-load) : 
for 2,000 amperes, however, a compensating current of 2,600 
ampercs was required to obtain sparkless running. The com- 
pensating coils (which were all in parallel) were then cou- 
nected in two groups in series, and shunted by an iron resist 
ance worked at high temperature. It was found that the 
compensating current increased automatically with increasing 
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load, and by properly adjusting the shunt the necessary ratio 
of increase was obtained. The losses in the shunt amounted 
to about 1 per cent.” 

It need hardly be mentioned that this way of obtaining 
sparkless commutation represents only a good makeshift to 
correct faults after completion. There are now other methods 
available to obtain the desired result without snch artificial 
means and without sacrifice of efficiency.—I am, &c., 

120, Gartenstr., Frankfort-a-M., Dec. 18. L. SCHULER. 


THE PREDETERMINATION OF TRAIN RESISTANCE.* 
BY С. A. CARUS-WILSON, М.А, 


The first section deals with the form of the resistance equation. 
The different elements of train resistance are considered—namely, 
journal friction, rolling friction, track resistance, flange action and 
air resistance. Each element of resistance is given in terms of the 
known variables, and existing experimental results bearing on the 
question are reviewed. The conclusion arrived at is that the com- 
ponent parts of train resistance may be divided into three groups 
distinguished by their relation to the speed. The resistances in 
group 1 are independent of the speed, and include journal friction, 
rolling friction and track resistance. Group 2 includes the resis- 
tance caused by flange action, which varies as the first power of the 
speed. Group 3 includes all forms of air resistance, which Vary as 
ы of = К 19005 resistance equation is thus showa to 

orm RSA BUT Ст“. 

The Second section is devoted to the determination of the con- 
stants in the resistance equation. The different methods of making 
train resistance tests, and the errors to which they are liable, are 
considered. For the purpose of determining the constants the 
author selects the tests made by Mr. Barbier on the Northern Rail- 
way of France, as being the most complete and reliable tests of 
which full records have been kept. These tests were made on two 
classes of rolling stock —namely, four-wheel and bogie coaches—and 
à comparison of the results obtained in the two cases, as represented 
by curves which are reproduced in the Paper, furnishes a means of 
arriving at the constants in the resistance equation. These con- 
a pend upon the type of rolling stock under test, and formule 
ра the constants for any given type of rolling 
n the third section the resistance formule are applied to a num- 
ber of different cases in order to ascertain how far they afford a 
correct predetermination of the resistance of trains made up of 
rolling stock enti: ely different from that tested on the Northern Rail- 
Way of France. For this purpose a number of the most reliable 
tests available are selected, the г esistance is computed by the aid of 
nn and the resistance curve is then obtained and com- 
following the results of each test. The tests considered a e the 
(1) Tests of bogie coaches on the Lancashire & Yorkshire Rail- 
Mu coaches differ materially from those tested by Mr. 
Шо i curve obtained by the application of the formule 
с agreement with the test results, the mean differ- 
ence at eight selected speeds from 10 to 80 miles per hour being 
ta . (2) Tests of four-wheel goods wagons on the Lon- 
is 5 per var pues ee the шы, үш 
rel loge goode magona one Nee Sork, лыда Weer 
value, 7 Тее valuo is 84 per cent. less А а 
Bt. Louis Electric je 19 9 ОЕ TE ев ө e by t г. 
tained from the formu); y est Сошшіѕвіоп.— The resis ү ob- 
in the test. (5) Tesis ji : s me s 5 ое 0 а 
Lossen — The ealeulated Еи © differs са һ ү a Саю "b P 
Constant amount of 100 Ib VV 7. е 
miles per hour „ being a difference of 74 per cent. at 60 

nth T ; | i 
in the М arth section the following practical questions are discussed 

Si t of the conclusions arrived at :— 
lie in i 5 of roller bearings in railway traction is s. own 
of energy. ana se E resistance and consequent saving 
tests with roller Doai e reduction of start ng effort. The results of 
given, the saving ЖЫ s the Eastern Dengal State e a 
calculated By ihe uet of A ained being 1 per cent. greater than tha 
of а coach is shown oa e re-istance formule. (2) The resi-tance 
truek, and the relatio ^ epend largely upon the wheel base of the 
the whole сод h. elation of the weight of the bogie trucks to that of 
н Шош. б. Tho 1 of the motors and the extra wei ght 
flange action аЬ in electrically-driven coaches increases the 
9! electrical 1 15 к ча resistances of such coaches. QU ed 
teater than that of iras is in ome cases as much as 54 per a . 
; railing coaches running at the same speed under 


"шаг ; › i 
~- Conditions. (4) The influence of the bogie on train resistance 18 
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shown to be greatest in the case of goods wagons. (5) Since flange_ 
action depends upon the ratio of the weight of the bogie to tb at of 
the whole wagon, it must follow that the resistance per ton of a 
loaded bogie wagon must be less than that of the same wagon 
empty. e ratio of the mean draw-bar pull in two cases was found 
to be 0:56. (6) The energy expended in overcoming flange resis- 
tance is represented by the wear of tyres and rails. (7) It is shown 
that by giving the bogie a lead, as is done in Timmis’s bogie lead, 
the flange action of the bogie can be reduced, and that the saving 
depends upon the ratio of the bogie wheel base to the distance be- 
tween the bogie centres, and also upon the ratio of the bogie weight 
to the total weight. (8) The amount of play between the flanges 
and the rails is an important factor in train resistance. (9) The 
resistance of the air with a train of bogie coaches, running at 
60 miles per hour, amounts to about one half of the total tractive 
effort required to haul the train. The experiments conducted by 
the St. Louis Electric Railway Test Commission show that a large 
reduction can be made in the front and rear air resistance by 
shaping the ends, and that by this means a saving can be effected 
of 10 per cent. of the total tractive effort with a long passenger 
train and 30 per cent. with a single coach. 


CURRICULA OF SECONDARY SCHOOLS.* 


The committee submit for consideration the following con- 
clusions which they have reached as the result of their debates : 


1. There is need for secondary schools of different t;pes, with dif- 
ferent curricula or combinations of curricula, because — 


(a) All boys are not suited to the same course of study. 

(^) The requirements of the various callings upon which tho boys 
will subsequently enter differ considerably. 

(c) The needs of the schools differ in a considerable degree according 
to the economic conditions of the districts in which they are situated. 

Broadly speaking, however, the secondary schools fall into two 
different types— viz., those in which the majority of boys remain till 
18 or 19, and then continue their education at places of university 
rank ; and those in which the majority leave at 15 or 16 and proceed 
to business. There is, however, no sharp line of demarcation between 
the two. 

2. The committee consider that one modern foreign language should 
in all cases be begun at an early age ; but areof opinion that it would 
be а wise educational experiment to postpone the systematic teaching 
of Latin as un ordinary school subject till 12 years of age, and that 
such a change will prove sufficiently successful to warrant its adoption. 

On the other hand, they are of opinion that such absence of sys- 
tematic teaching by no means precludes its incidental teaching beforo 
the age of 12 by such means as will naturally occur to a fully qualified 
teacher of young boys. | 

The committee also desire to record their opinion that the continued 
teaching of either of the two dead languages to boys who after serious 
trial have shown little or no progress in, or capacity for, such linguistic 
study has little or no educational value; and that, though the mental 
training afforded by such study is of great value in the case of many 
boys, yet in the case of others such study not onl produces no good 
results, but does positive harm to their mental anc moral progress by 
reason of their incapacity to grapple with its difficulties. 

The committee go further and express their doubt whether the 
authorities in some secondary schools have sufficiently recognised this 
fact or have provided sufficient alternatives to such linguistic study. 

3. The committee deprecate any form of early specialisation in the 
education of children, and therefore regard with grave concern the 
fact that the entrance examinations at the great English public schools 
give undue prominence to the study of Latin (and Greek) in the course 
of education at the preparatory schools, the result being that too little 
Lime is available for (a) the teaching of the mother tongue, (^; manual 
training, (c) science and mathematics. | | : | 

4. The committee would deprecate anything like State imposed 
rigidity in the organisation and studies of secondary schools. 

But the committee are led to the conclusion that up to 12 years 
of ave there might be a broad general course of education for all. It 
would in all cases include careful preliminary training in the use of 
the mother tongue, so that it could be used in speaking and writing 
correctly on ordinary occasions, and would further com prise the 
following divisions :—(1) Literary. (2) Mathematical. (5) Scientific, 
( anual training. aM 
ев that a school week of 26 hours might be divided as 
follows :— aren | 

Literary work, 13 hours ; mathematical and scientilic work, nine 
hours ; drawing and manual training, four hours ; while for those who 
after 12 vears of age commence the study of Latin the division of time 
should be: Literary work, 16 hours ; other subjects, 10 hours. | 
5. The committee are of opinion that the curriculum in secondary 
schools suffers gravely from the number of subjects which have been 
. ittee of the British Association, The com- 
Sir Oliver Lodge (chairman), Мт. C. М. Stuart 
Profs. M. E. Sadler, H. E. Armstrong. 
Principal Gritliths, Dr. Н. B. Gray, 
Prof. J. J. Findlay and Sir 


+ Report of the 
mittee consists of Sir | 
(secretary), Mr. iE уз d 
1 J. Perry, Sir Philip Maguus, 1 
Prof. H. A. Miers, Mr. A. E. Shipley, 

William Huggins. 
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crowded into it, and they regard this as the most serious factor in 
secondary education at the present time. They are of opinion that 
this ** overcrowding ” is due to two causes :— 

(a) The disproportionate amount of time bestowed in many schools 
on the two ancient languages, which leaves only a small residuum for 
each of the other subjects now increasingly regarded as essential 
items of education, the result being that the pupil obtains only a 
smattering of the knowledge of such subjects. 

(bj The ill-founded belief that the curriculum should be an abstract 
of all modern knowledge. 

6. The committee desire to see a great simplification in the arrange- 
ment of examinations for secondary schools, and they strongly recom- 
mend that examination and teaching should go hand in hand, the 
examiners co-operating with the teachers and acting in conjunction 
with them in order to further the interests of real education. 

The committee would urge upon the universities and professions to 
accept as qualifying for entrance the leaving certificates granted by 
each university to the schools which submit to its inspection. 

The aim should be to examine in accordance with the teaching, and 
to pay special attention to the special peculiarity of each school or 
group of schools : and it would be a great relief, and at once improve 
the teaching of the higher forms, if the results of such examination 
were accepted by universities and professional bodies without further 
entrance test. ` 

The committee particularly deprecate any uniform or centrally 
administered examination applied to all the schools of the country. 
For a uniform State examination, if it were made the door of entrance 
to all higher courses of study and to the professions and Civil Service, 
would do much evil, focussing the efforts of teachers and pupils upon 
those pee of the school curriculam in which alone examination is 
possible. Further, the rivalry between schools would cause the stan- 
dard of attainment steadily to rise, until the over-pressure became 
serious and intellectual vigour and independent thought were killed. 

7. The committee feel that no scheme of secondary education can be 
satisfactory unless it is carried out by teachers of learning and force of 
character, and they would urge that every effort should he made by 
conditions of appointment, by scale of salaries, and by retirin 
allowances, to attract a high class to the teaching profession, which 
should be regarded as a very laborious, but very honourable, form of 
public service. Prompt action in this matter is urgent and imperative ; 
for, unless DE is done without delay, tho best interests of the 
schools, and especially of boys’ day schools, will be sacriticed to a false 
and disastrous economy. 


The report is followed by two communications by individual 
members of the committee ; the first is by Dr. Н. В. Gray on 
scholarships in secondary schoole, and the second is by Prof. 
Armstrong on the teaching of classics. The latter is as follows: — 


Prof. Armstrong desires definitely to raise the grave question 
whether classical кош not mere neglect of modern subjects, be not 
largely responsible for the present situation—for the lack of interest 
and the failure to appreciate progress which seems too often to charac- 
terise those who have received what is called a classical education. He 
is of opinion that we need to consider whether the teaching of Latin 
and Greek in the conventional way has not a directly detrimental effect 
in hindering the broad development of mental faculties. Some explana- 
tion 1з required of the fact that those who have been thorou ghly trained 
in classics often prove themselves to be unreceptive of new ideas, un- 
imaginative and unprogressive. There are men of experience as classical 
teachers who question whether the classical system fortifies the mind. 
Helmholtz, too, has pointed out that linguistics fail to lead us to the 
true source of knowledge, nor do they bring us face to face with the 
reality we seek to know knowledge is transmitted to the in- 
dividual of the sly of which he has no right conception.” 

He would not advocate the omission of Latin, however, but that it 
should be taught always together with other subjects, which would 
afford the necessary corrective to its baneful influence. Thorough ex- 
perimental work should be most insisted upon probably in the case of 
those who are earnest classical students. 

It scems to him that it should be the chief aim of schools to give 
training in method and to excite interest, and that the difficulty of 
including subjects in the curriculum would be less felt if this were 
more clearly recognised. 

The right teaching of the mother tongue, so that. it may be used 
properly in speaking and writing ou ordinary occasions, as well as the 
real use of books as sources of information, need far more attention 
than they have received in the past. The teaching of history and 
geography as Specific subjects is probably much overdone, and know- 
ledge of such subjects might be acquired more by systematic reading. 

Mathematics should always be dealt. with from the practical maid 
point, so that. it ну become а useful weapon to the learner; and 
science must be taught practically, and at first mainly from the point 
of view of method, so as to develop powers of observation und of logical 
thought. The results of scientitic inquiry must also be brought 
brouc ly home to the minds of scholars, in so far as they bear on the 
world in which we live and on our work in it; at the later stage a 
о е in which biology figures as well as e science, is 
N must be avoided and methods of honest, thorough 

_ Lastly, the intellectual value of manual training has to be appre- 
И ; the results already obtained at Osborne and Dartmouth show 
that such training probably has А high value as mental discipline, and 


овоа be made an essential element of school work for all 


REPORT TO THE BOARD OF TRADE ON THE 
TRAMWAY ACCIDENT AT HALIFAX. 


The report of the Board of Trade inspector (Lieut.-Col. E. Druitt, 
R. E.) on this accident has been issued and makes more than usually 
interesting reading on account of the peculiar cireumstances by 
which the accident was caused. 

It will be remembered that а car during the ascent of a steep hill 
got out of control and commenced to run down. It then encoun- 
tered a sharp curve where it left the rails and overturned after 
coming in conta ct with a wall. Two passengers and the conductor 
were killed and two passengers died subsequently from injuries 
received. Thirty-seven passengers were injured. The car was 
equipped with two 35H.P. motors and with three brakes—viz., 
mechanical slipper brake on both rails, hand wheel brakes and 
rheostatic electric brake. Г 

The hill on which the accident occurred has a steep gradient 
throughout, the maximum being 1 in 10 and the minimum 1 in 
43°76. The steepest section contains a curve of 188 ft. radius and 
there are other curves of 160 ft., 166 ft. and 200 ft. radius. The car 
left the rails on а part where the radius of curvature was 160ft., 
while the superelevation was jin. · 

The report summarises the regulations both of the Board of Trade 
and the Halifax Corporation for the conduct of traffic on this hill, 
from which it appears that every precaution was taken to prevent 
accidents of this kind. 

When the car, which was very full, was some way up the hill, the 
circuit-breaker at the station came out, and the current was conee- 
quently cut off. The driver stated that he took the following action : 
He placed the controller in the off position, and applied the wheel 
brake until the wheels skidded. The wheel brake was then released, 
and the electric and slipper brakes applied. The controller handle 
was placed on the fifth brake notch, and the reversing handle in the 
reverse position. All these operations did not affect the motion of 
the car to any great degree, so that it ran down the hill with in- 
creasing speed, and when it reached the curve it turned over. Ao- 
cording to a rail cleaner named Priestly, as soon as the car began to 
run back he (Priestly) mounted it, and started to apply the slipper 
brake, but was removed by the conductor. He also stated that the 
arc lamps on the bracket poles were not lighted, and the road was, 
therefore, in total darkness. | ‚ 

Owing to the very steep gradients а special braking device had 
been fitted to some of the cars, which consisted in attaching a 
special run-back chain to one end of the controller. With this 
arrangement it was only necessary for braking, to swing the power 
handle round to the last brake notch, the reversing lever being left 
in the forward position. The car on which the accident occurred 
was equipped with this arrangement which was said to work 
satisfactorily. с 

The motorman admitted he did not notice that the car 1n ques- 
tion was fitted with this arrangement, and that if he tried to apply 
the electric brake in the ordinary way no effect would have been 
produced. No conclusions could be drawn from the position of the 
controller handles after the accident. On examining the car it was 
found that the positive armature terminal for No. 1 motor was die: 
с: nnected from the cable. This probably occurred either just as the 
current failed or from the shock of the car overturning. The effect 
of this disconnection would have been to limit the braking effect to 
one pair of wheels only, and this would have had Jittle influence on 
the motion of the car. The car had been in the shop the day before 
the accident and the controllers were then examined and cleaned 
and new slipper brake blocks fitted. The connections on the con- 
troller were, however, owing to its construction, not thoroughly ex- 
amined, and it is desirable that this should be done rather more 
frequently. | 

From the evidence of a witness it would appear that the mae 
brake was not fully applied so soon as it might have been, while the 
conductor was inside the car collecting fares and could not assist 1n 
its application from hie end. The inspector is of opinion that on 
steep gradients, more reliance can be placed on the slipper than on 
the electric brake as the latter is dependent on the revolution 0 
the wheels and may be put out of action by a fault in the electric 
connections or by the breaking of an axle. 

Finally, the Halifax Corporation is recommended to adopt a ши 
of slipper brake which can be instantaneously applied, and the 
conductor should, while the car is on steep gradients, be on the rear 
platform to render any necessary assistance. If more than one 
type of controller is used motormen should, as far as possible, 
employed on cars fitted with the same type and they should be th 
amined at uncertain intervals on the action they would take in 
case of emergency, especially on steep «reris The curves in 
steep gradients should be cleaned and sanded before the first car e" 
over the track and the arc lamps should always be lighted during tne 
dark hours that the cars run. 
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be arrived at by assuming equivalent leakage paths for both primary 
and secondary, such paths having constant reluctances p,' and p," 
ав compared to the variable and very much smaller reluctance p of 
the path of mutual induction, it being understood that the whole of 
the ampere-turns (i, 21) + (11) = (iizi) acting on р, produce a leakage 
flux, N,, equal for all conditions to the sum of the true primary 
leakage fields as they actually exist in the motor, and that the 
ampere-turns (iz) acting on p, produce a leakage flux, N.“, equal 
for all conditions to the sum of the true secondary leakage fields as 
they actually exist in the motor. 

It has been stated that p is variable; the iron ampere-turns are, 
however, as а rule, so small compared with the air ampere-turns that 
their variable nature may be neglected, во that р may be assumed 
constant. We then have at any instant & flux N, produced in the 


stator where №, Ni NI, of which N,’ threads both stator and 
rotor windings, whereas N, only threads the stator winding ; in 
addition we have N,, which only threads the rotor winding. 

The phase angle 0 existing between a M. M. F. and the correspond- 
ing flux is not very large as a rule, and depends on the volume of 
iron involved, on its thickness, quality and on the flux density 
within the practical limits 0 may be taken as constant for not 
widely differing values of the M.M.F. Ав a rule the leakage 
fluxes, which involve little iron, ате taken to be co-phasal with 
their M.M.F.s; thus, N, may be said to be co-phasal with 
(i,z,), and N with (i, 21). On the other hand, Nie lags behind 


THE TORQUE CONDITIONS IN ALTERNATE-CURRENT 
MOTORS.* 


BY V. A. FYNN. 


Summary.—The author deals with the torque conditions obtaining 
in some of the most important types of single and polyphase commu- 
tator and squirrel-cage or slip-ring motors, so as to compare their 
relative weight efficiencies. 


(a) The Self-exctted Partly-compensated Single-phase Shunt 
Induction Motor (Fig. 1).—There can be no doubt that the machine 
along its axis aa is nothing but a transformer, and when the rotor 
is not revolving it behaves exactly like a short-circuited transformer. 
Let P be the P. D. at the terminals of the stator or primary winding 
having z; turns, and let ?, represent the current flowing through 
that winding. Now i, can be looked upon as the vector sum of a 
magnetising current, io, lagging far behind P. and of a current, ig, 
which is equal and opposite to the current 7, flowing along the axis 
aa in the short-circuited secondary, the number of effective turns of 
which is 2. As long as the rotor is stationary the magnitude of т, 
will depend on ез, which is the E. M. F. induced in the rotor along aa 
by the flux Nio, set up by ie, and on the impedance of the rotor along 
that axis; whilst the phase relation between ia and e, will depend on 
the ratio of the inductive to the ohmic resistance of the rotor in the 
axis aa—i.e.,on tangent w,. Both i and i,’ will produce fluxes along 
every available path, the magnitude of these fluxes standing in 


E 
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Fic. 2. FIG. 3. 
ОА =й, ОВ:= Ху, AC=—ta, O0 =I, OD =e), DE= 2 ra, EO = igi» ОА = io. OB=v,N)", ОС =e). ODS iz ОМ Se, RS = iarg, 80 = inl, OK is, ОР=Р. 
OF -N, 098=№, OH - Ni. OL Na, OE =i, АЕ= iz, OF- Ny. 


devoid ratio to the reluctance of the various paths. If the motor is (io 21) by the angle 61, which can be taken as constant for the motor 
that 1 ү leakage, then the only path having a finite reluctance is | shown in Fig. 1, and within the range of its normal operation, but 
1 by №0, or the path for the flux of mutual induction; | which ought not to be neglected. 


Every flux induces in the winding which it threads an E. M. F. 
lagging 90 deg. behind itself. Thus, in the stator winding, there will 
be ej? due to Nie, and e, due to Ni, so that Р must at any instant 


equal and oppose the vectorial sum of ei +e; tun, where 1,20, is 


| y the fluxes set up by iz and iz respectively will only 
atis that same path open to them, and since i, and +, are equal and 
er the fluxes set up by them are imaginary and need not be 


onsidered. If, however, the motor is not devoid of leak- 


a Я : : 

wa practice such is always the case, then, over and above | the primary ohmie drop. In the rotor we have e; due to №0, also 

others both п е red "у 5 referred to, there ub ү. еу= 1", due to Ny and i272, 80 that at any instant e, Te 13102 70. 
h in stator and rotor; these others, closing over leakage | X = =. SRL, ‘> 9 where these conditions are depicted in 

paths having, as a rule, a very high reluctance as compared with the A consideration of Fig. 2, wne 


an exaggerated manner and for the case of the rotor аги 
atill, will readily show that the magnitude of the mutual flux №, 
and therefore the magnitude of io, must vary with every variation 
of the magnitude of i, or of the phase of i: relatively to ^i; in other 
words, with the angle G, and even if P is kept constant. It is im- 
portant to get an idea as to the order of magnitude of this үа 
of Nie, for it will appear later that the actual value of N,” is à de- 


termining factor in the starting and running performance of some 


hn С mutual induction, are known as leakage fluxes. It is vital 

leak Proper operation of the motor under consideration that these 
age fluxes be as small as possible. 

К жє e eg leakage fluxes for both stator and rotor can be broadly 

ed under the headings “ peripheral” and “ flank ” dispersion. 


M S 1 ” в е е 
zigzag leakage. leakage can further be subdivided into slot and 


е reluctances and M.M.F i diff : i i 
t can i | M.M.F.s of the various leakage paths difier. | of the motors which will be considered. sot f 
iron, tig most cases be assumed that where the leakage fluxes thread re method which leads to the predetermination of the ratio 
7 


leaka es iron will be saturated, in which case the reluctance of all 
sine Mie may be taken to be constant for all values of the 
8 M. F.s. A fair approximation to the actual facts can then 


llows of the magnitude of N to be determined for any 
o ee Phase position of the primary Current. When a ОЕ » 
connected across the mains whilst standing still with its oe | or : 
circuited, as, for instance, at starting, then the mo үш о 
No will fall to vi Nie, where vi is always smaller than 1, an ш у 

asil be as small as 0°3, or sometimes even less. If the secondary 
has ohmie resistance only, then vı increases with we, and for а given 


——— mE 


the fo of a Paper read before the Birmingham Local Section of 
ыы. of Electrical Engineers. 
J Eschenburg. Journal Inst. Elec. Eng., Vol. XXXIII., p. 239, 


1904. 
; J. Heubach, her Drehstrommotor.“ 


— 
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current also varies directly with p. /. When the secondary has re- 
actance as well, then for a given current vi is the greater the 
greater r,. In addition, № may be said to vary proportionally with 
the E.M.F. at the terminals of the primary. 

It is to be further noted that the better the power factor —i. e., the 
smaller the phase difference between 11 and P—the smaller is the 
effect of p, / on viN’, and the greater the effect of wi; on the other 
hand, the worse the power factor the greater the effect of р: /р and 
the emaller the influence of vi. Ina tolerably good motor vi Мо will, 
under running conditions, differ very little from Ni? for any value 
of the stator current within the working range of the machine. 

It is now clear that as long as the motor in Fig. 1 is at rest no 
torque can result. The only fields which are present are the local 
leakage fields NI N, in stator and rotor and the transformer field 
vi Nie threading both stator and rotor. T hese three fields are coaxial, 
and their axis coincides with that of z,. This axis will in future be 
referred to as the transformer or armature axis. Inthe rotor there 
is only a current, iz, flowing from a toa; this is the armature current, 
but as it is distributed on the rotor symmetrically on either side of 
the transformer axis, it can produce no torque with any of the exist- 
ing field, for they are all coaxial with the current distribution in the 
rotor. Even if N, or v, Ni were of same phase as i, the torque pro- 
duced by the ampere-tnrns on one side of the armature axis would 
be cancelled by an equal and opposed torque produced by the oppo- 
site ampere-turns on the other side of aa. 

Assoon as the motor is somehow brought up to a nearly synchronous 
speed the conditions undergo а material change. The diagram shown 
in Fig. 8 represents these altered conditions, although in a slightly 
exaggerated manner, in order to gain in clearness. For the same 
reason many of the vectors such as їшї, ei, er), Ni’ and Ni of Fig. 2 
have been omitted, and it has simply been assumed that viN:? lags 
by a little less than 90 deg. behind P. : 

By rotation of the rotor conductors in Nie an E. M. F. (eri) is 
generated (as distinguished from induced) at the brushes bb, and the 
phase of this E. M. F. will, according to the direction of rotation, be 
the same as the phase of v,N,° or opposite to it. In Fig. 3 the 
direction of rotation of the motor is supposed to be such that the 
phase of e, i differs from that of vi Nie by 180 deg. Further, by rotation 
of these same rotor conductors in № an E.M.F. (e,4) is generated, 
which, for the same reason as before, differs from the phase of № b 
180 deg. and is shown at GJ. The leakage flux N, is co-phasal wit 
i, and is shown at OF. Since these two E. M. F. s appear in tho same 
circuit, that along the axis bb, which axis will hereinafter be re- 
ferred to as the motor field axis, it is their resultant eri T,: which 
will determine the flow of current in that circuit. This resultant is 
OJ, and it produces a current, ia, shown at OK, which current is 
nothing but the magnetising current of a transformer on open cir- 
cuit, the primary of which is disposed on the rotor between the 
brushes bb, and has no secondary either on the rotor or on the stator. 
It follows that i, will lag behind OJ much as i lags behind P. 
Bl ampere-turns 14 the axis of which is perpendicular to that of 
S ampere. turns 1, and 1127, produce a field, Ns, along the axis 

„which will lag behind i, by an angle of the same order of magni- 
NU as 0,; this is the motor field N; and it is shown at OL. Now 

; induces in the rotor conductors and along its own axis an E. M. F., 
ев, purposely omitted from the diagram, which, together with 2,7, 
and e (neither of which are shown), must be equalled and opposed 
by eri Terz or OJ. Finally, by rotation of the rotor conductors in 
N; an E.M.F, (ers), shown at OM, is generated at the brushes aa ; 
күн is always such as to oppose the armature current 13. 
N en er, is of opposite phase to v,N,’, then ers is of samo phase as 

s and vice versa. It is seen that there are two E.M.F.s in the 
m. along the axis da; the first is the working E. M. F. (ei), which 
+ ү ре on the magnitude and phase of vi N, the second is the 

ве d ‚М.Е. (er), which depends on the magnitude of Ns and on the 
р „therefore, on the square of the speed. The resultant OR of 
qos two E.M.F.s is the one which, together with the time constant 
of the rotor, determines the phase and magnitude of the armature 
or orog current i», во that at any instant OR = RS +30, where 
A "ч and SO=i,w,. Fig. З approximately illustrates the con- 
ons for such a motor operating near its full load and it is now 
possible to recognise the true torque conditions. 


(To be continued.) 


EXHIBITION OF APPARATUS AT THE PHYSICAL 
_ SOCIETY. 


(Continued from page 378.) 


Mr. L. MILLER had an interesting exhibit of induction coil wind- 
ings, &c:, to which we referred in our issue of November 22nd, whilst 
Messrs. EVERSHED & VIGNOLKs had а characteristic exhibit of their 
well-known testing sets (© Meggers `’). 

The Holden D’Arsonval galvanometer (Fig. 7), exhibited by 
Messrs. J. Ріткіч & Co., was of their latest pattern, having laminated 
permanent magnets giving a very intense field. The movement is 
mounted on a thick ebonite base, the insulation being extremely 
high, which is a very important point in making tests where earth 
currents and leakages are apt to vitiate the results. An advantage is 
that the zero of the instrument can be adjusted without removing the 
cover of the instrument. The coil has a top and bottom suspension, 
go that it is little affected by vibration. In works where steam 


Fic. 7.—HorpEN D'ARSONVAL GALVANOMETER. 


hammers or other heavy machinery are in use, the makers can 
supply an anti-vibration stand, which was also exhibited. This 
stand consists of а frame from which three rods are held in suspen: 
sion by spiral springs, the rods in question taking the place of the 
levelling screws in the standard pattern galvanometer. The suco:ss 
of the device depends largely on the selection of springs having 
suitable compression when the galvanometer is in place, and in the 
reduction of friction between the rods and the frame toa minimum. 
This device is in use at Woolwich Arsenal. On this stand was also 
a thermo-junction pyrometer for use in iron and pottery works ; this 
is made as an indicating or recording instrument as desired. The 
other exhibits included a new form of key for bridge work, and the 
latest patterns of standard cells, bridges and other instruments. 


Messrs. Grirrin & Sons had а very large exhibit of experimental 
apparatus. Fig. 8 shows an electroscope, designed by Prof. Ruther- 


ONDAR 


2 


Fic. 8.—ELRCTROSCOPE FOR MEASUREMENTS IN RAD1O-ACTIVITT. 


ford for accurate measurements in radio-activity. As will be seen, 
tho instrument consists of two parallel plates, A and B, the upper 
being connected to the gold or aluminium leaf system C throug" 
a sulphur cone, 8. The electroscope rod D is charged by the SL 

methods, and after the radio-active material has been inserted on the 
lower plate the time taken to discharge the instrument is 0000: 
This firm had an interesting exhibit of calorimeters. In the Mahler- 
Cook bomb form, combustion is brought about by а fuse which 18 
made red-hot by the passage of a current. A platinum crucible 18 
supported by an insulated platinum wire, and a second platinum 
wire in connection with the bomb cover projects down into the bomb. 


Standard Notation for Engineering Formule. At a meet- 
ing of the Civil and Mechanical Engineers’ Society, to be held 
on January 2nd, the President (Mr. W. N. Twelvetrees) will 
open a discussion on the above subject. It is hoped that a 
1 of well-known engineers will be present and take part 
in the discussion. It will be remembered that this matter is 


included in the work of t i y i 
Commission. he International Electrotechnical 
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A small spiral of platinum wire is twisted round the ends of the 
above two platinum wires and is in contact with the combustible, 
The bomb is then filled with oxygen gas until the pressure reaches 
95 atmospheres and placed in the calorimeter. A current passed 
through the platinum spiral for an instant starts the combustion 
of the fuel, and the excess of oxygen ensures the combustion 
being complete. Other exhibits were Prof. Boys’ gas calorimeter 
and а linear thermopile. The latter (l'ig. 9) is made up of fine 
iron and constantan wires, and bas a very small thermal capa- 
city, thus being useful for demonstration purposes where a rapid 
return to zero is desirable. Moreover, the linear arrangement of its 


Fio. 9. — LINEAR THERMOPILE. 


elements is said to render it ver i inati 
y suitable for the examination of 
T nest тест, The Е.М.Е. generated is 53 microvolts per 
Th,’ se d one-half that with the usual bismuth-antimony couple. 
чыныг E mounted on a small ivory frame, and, as will be 
ing uals Ke ‚ every alternate junction lies on the centre vertical 
dan ө others lie half to right and half to the left. The junc- 
Wl апе out into little dises and are coated over with lamp- 
a ы e most imposing exhibit on Messrs. Griffin & Sons’ stand 
мей eee with electro-metallurgy, three forms of experi- 
ntal electric furnaces being shown. These were a simple form of 


Mo : А 
issan furnace using horizontal carbons, an electric tip furnace 


with vertical carbon fo 
ad | т currents up to 200 amperes and speciall 
apted for fusing refractory material, which 1 0 be fed into the 


Fic, 10.— 
—ErLkcrRIC FURNACE WITH [NCLINED. CARBONS. 


furnace 

and 1 Un granules through the hopper fixed to the top, 
or lowered bs s ined carbons (Fig. 10), the crucible being raised 
suitable for а screw underneath the base. This latter furnace із 
Working of this "is up to 100 amperes at from 50 to 60 volts. The 
and a coloured о сап be observed through the mica window, 
eyes, if desired Th er can be used, in addition, for protecting the 
and the screw rai d material to be fused is placed in the crucible b, 
bons. We un der " to bring the crucible in proximity to the car- 
supplied t stand that a number of these furnaces have been 


0 А 
central-station engineers for experimental purposes. 
(To be concluded ) 


RECENT IMPROVEMENTS IN X-RAY APPARATUS. 


During the last few years considerable improvement has taken 
place in X-ray apparatus, and with improved Сар of application 
the risks to patients and operators have been practically eliminated. 
Owing to radiography having become an independent branch of 
science, many electrical engineers may be unaware of the develop- 
ments which have recently taken place. One of the most important 
of these is the use of tantalum in place of platinum for forming the 
anti-cathode of the X-ray tube. This metal has a very high melt- 
ing point, and disintegrates very little, if at all, even when raised to 
a white heat in vacuo. These two qualities are of the greatest ad- 
vantage. 

The anti-cathode becomes more or less heated, owing to the bom- 
bardment of the cathode rays, according to the intensity of the 


Fie. l.— TANTALUM TUBE WITH Water Соошхо Device. 


latter—e.g., to the strain put upon the tube. If the anti-cathode is 
so constructed that the heat is not sufficiently dissipated, it natur- 
ally igçandesces and disintegrates if any metal other than tantalum 
is used. This disintegration, which not only affects 
the constancy of the vacuum, but also the life of 
the tube, must be avoided if possible. In the 
case of the tantalum tube no cooling device is 
necessary, ав on the one hand the glowing tan- 


talum anti-cathode disintegrates hardly at all, 
and on the other hand 


a considerable incan- 
descence is permissible 
А owing tothe high molt- 
ing point of tantalum 
E (2,300°C., whilst plati- 
num, the best metal 
previously used for 
tubes, fuses at 1,700°C.) 
The tantalum tube, 
therefore, appears to 
be superior from the 
point of view of effici- 
ency, constancy ОЁ 
vacuum and long life. 
Fig. 1 showsa Siemens 
tantalum X-ray tube. 

It will be noticed 
from Fig. 1 that the 
tube is of considerable 
size; this is a charac- 
teristic of those made 
on the Continent, and 
offers considerable ad- 
vantages. Thus, the 
vacuum will be subject 
to less alteration, and 
owing to the greater 
surface the blackening 
of the tube, due to dis- 
integration of the anti- 
cathode, will be con- 
siderably decreased, so lengthening the tube's life. It is rather in- 
teresting to notice that tubes of small diameter are mostly used in 
this country; this may probably be due to the present size of all 
stands and holders. The maximum diameter of the standard tan- 
talum tube shown in Fig. 1 is about 6j in. 

The tantalum tube is provided with what is termed a hardening 
and softening regulator for regulating the vacuum. This is necessi- 
tated by the fact that the vacuum is found to improve after the 
tubes have been in use, thus necessitating a longer oquivalent spark 
from the coil. The „hardening arrangement is not so likely to 


be required and is not always fitted. 


Fio. 2.— PROTECTIVE 
Tone STAND, 
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In order to increase the efficiency, the anti-cathode can be sur- 
rounded with a water jacket ; this will prevent it from incandescing. 
Tubes so fitted will, of course, have a longer life, but they are more 
expensive and cannot be so readily moved about. 


Fic. ö. —CourRESS0R APPARATUS. 


It is advisable to cover the tube with dark material, in order to 
avoid the light due to the incandescent anti-cathode, which interferes 
with observations when using the fluorescent screen; or a better 
method is to enclose the tube in a light-tight case. Such an arrange- 
ment is shown in Fig. 2, which shows a protective tube stand sup- 
plied by Messrs. Siemens Bros. 


Fic. 4.—OrTHODIAGRAPH, 


This tube stand consists of a wooden box and holder Jined with 
protecting material. The front of the box is fitted with a rising 
front and centring device for tubes, together with a set of lead 
diaphragms to be used according to what sized area is required 


to be exposed to the rays. At the side of the tube box is a lead 
glass window for observation purposes, and the box is so propor. 


tioned as to take the largest tubes fitted with or without antomatic 
regulation. The box can be moved in all directions, and is attached 
to an arm which is adjustable on а standard and is balanced by a 


Fic. 5.—Vitw or PORTABLE X-RAY APPARATUS ARRANGED FOR AMBULANCE SERVICE, 


counterweight. This tube stand serves as a most efficient protec- 
tion for the operator as well as the patient, and can be used for 
directing the rays in any required direction by twisting the box 
round on the arm. . 

For varying the intensity and length of the spark, the primary 
of the induction coil can with advantage be arranged in variable 
windings. Asregards the interrupters for the primary circuit, these 
may be in the form of a mercury break, or, as in the Wehnelt inter- 
rupter, may depend on electrolytic action. The latter pattern 1s, of 
course, simpler in operation and may be left without attention for 
considerable periods. A triple form of Wehnelt interrupter is the 
one most generally adopted. 

In order to reproduce the same radiation at each treatment of a 
patient, it is necessary to have a means of measuring the X-ray radia- 
tion. This is most accurately arrived at by means of a radiometer, 
a milliammeter and the equivalent spark from the secondary 
terminals. The milliammeter is placed in the secondary circuit, 
and the usual readings are between 1 and 3 milliamperes. The 
radiometer indicates if the same conditions are being reproduced 
when the milliamperes and spark length have been adjusted to 
previous readings. In this way previous conditions can be most 
carefully reproduced, whilst hitherto there has always been a certain 
amount of doubt and uncertainty. 

Dr. Walter's radiometer consists of a sheet of lead mounted on 
а wooden frame and with eight circular holes, combined with an 
adjustable fluorescent screen. The holes are covered with platinum 
foil of a thickness varying in geometrical progression from 0-005 mm. 
for hole No. 1 to 0:611nm. for hole No. 8. If the apparatus 18 
placed in the path of the rays a certain number of holes become 
visible on the screen, the number depending on the intensity of the rays. 

In Dr. Wehnelt's crypto-radiometer, a wedge-shaped aluminium 
strip is placed alongside а flat silver strip, both of which can be 
moved over a brass plate provided with a thin slit. The apparatus 
is adjusted until both strips show the same degree of brightness on 
& fluorescent screen. A scale then indicates the position of the 
aluminium strip, i. e., the penetration of the tube. : 

Fig. 4 represents ап orthodiagraph, used for accurate determina- 
tion of the size of the heart, and for localising positions of foreign 
bodies. It consists essentially of an easily-adjustable system of 
arms, carrying the X-ray tube, the fluorescent screen and а pencil. 
The patient stands behind the screen and in front of the X-ray tube, 
and, as the latter is always directly behind the pencil, the exact shape 
and size of an intervening body can be accurately traced out on the 
screen. . 

Until recently great difficulty has been experienced in obtaining 
radiographs of the internal organs of the body. This is due, firstly, 
to the movement of such organs occasioned by breathing, the re- 
sulting photograph being usaless, and, secondly, to the great depth 
of tissue to be penetrated by the rays. Dr. Albers-Schónberg s com- 
pressor apparatus, shown in Fig. 8, enables a small amount of pres: 
sure to be applied, sufficient to hold the internal organs in position 
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for photographic р, and also reduces the thickness of tissue 
to be penetrated by the rays. A carrier for the X-ray tube is seen at 
the top of Fig. 3, and by means of lead funnels the rays are directed 
on the required part, the lead serving as a protection to the rest of 
the body. By the use of this apparatus satisfactory exposures can 
now be obtained of the deepest structures of the body in 14min., 
which formerly required six times as long an exposure. | 

Fig. 5 shows а portable X-ray apparatus arranged for ambulanca 
service, as used by several Continental armies. We are informed 
that the German military authorities have adopted this apparatus 
to а considerable extent. It consists of a benzine engine coupled 
toa small dynamo for generating current for working the primary 
of the induction coil. In addition to the radiographic apparatus an 
operating tent is provided. The induction coil and other X-ray 
apparatus on the wagon, when required for use, is placed in the 
operating tent and a pair of cables run from the coil to the dynamo 
on the wagon; this dynamo also supplies current for the illumina- 
tion of the tent. T | 

We are indebted to Messrs. Siemens Bros. for the information 
and illustrations here given. 


LEGAL INTELLIGENCE.. 


[EE y 


Bhondda Urban District Council v. Taff Vale Railway Co. 
The Court of Appeal (the Lord Chief Justice, the President of the 
Probate, Divorce and Admiralty Division, and Lord Justice Buckley) 
last week heard this appeal of defendants from the judgment of Mr. 
Justice Bray (reported in The Electrician for Dec. 6., p. 303). | 
After hearing legal arguments for appellants, and without calling 
upon counsel for respondents, their Lordships delivered judgment. 
15 Lord Cuter Justice said he was clearly of opinion that Mr. 
1 Bray had correctly interpreted the law, and he was of opinion 
e had decided correctly. Rhondda Council unquestionably had the 
powers they claimed. To the questions which were submitted for the 
retort of the Court below, Mr. Justice Bray had decided against 
e company. In doing so he was right, and the appeal must 
ismissecl with costs. The other Lords Justices concurred. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT. 


A junior test room assistant is required by a firm of electrical 
strument makers. See an advertisement. 


шш engineer is wanted to take charge of the technical 
: Pariment of an important telephone manufactory on the Conti- 
ent. See an advertisement. 


us are vacancies for a few armature winders, with good ex- 
ih 5 d c.c. work, in the electrical engineer's department, Devon- 
оа yard. Commencing wages 86s. for 48 hour week. Ap- 


leations to Electrical Engineer, Н M. Dock North), D 
See an advertisement, gineer, H. M, Dockyard (North), Devonport. 


i > draughtsman is wanted in large cable works, well up in the de- 
n. е boxes, section pillars, &c. See an advertisement. 
т Gemonstrator is required in the electrical engineering de- 
жару > the Central Technical College, Exhibition-road, S. W. 
J Per annum. Applications to Prof. W. E. Ayrton, F. R S. 
FFC 
EDUCATIONAL NOTICES. 


resin 5 College, London.-—The next terin commences on Wed- 
ngineering nd in addition to the day classes in the Faculty of 
mechan} жы nd Applied Science, there are evening classes in civil, 
türe and buildi electrical engineering, workshop practice, architeo- 
all science ab construction, drawiog, mathematics, physics and 
(Mr Wie „Prospectuses may be obtained from the secre- 
tur ps Smith), King's College, Strand, London, W.C. 
committee 10 Blectricity in .—The Higher Education sub- 
aturday Mida. юше Nottingham Education committee on 
of three na = they had received an application for grant in aid 
is lo miners, J courses of ten lectures each on electricity to be 
and 9 105 been organised by Messrs. Barber, Walker & Co., 
rley, It . in Eastwood, Selston Underwood and Kim- 
centre, and that M ati that from 200 to 300 men would attend at each 
recommendation th e total cost would be from £150 to £200. The 
of the lectures he а special grant of £50 be made towards the cost 
S, which are open to all miners, free was approved. 
а ша. The Review of the River Plate” says Mr. A. R. 
tramway n Applied to Lujan Municipalty for a 20-year electric 
The Lacroze Ton” 
J. G. Brill Co. 4 ramway Co. (Buenos Aires) have ordered from the 
* 46 tramear t, 22 of which have been delivered. 


— 


Colson, Brookhouse & Pyne have received from Buenos Aires 
Municipal Council an order to supply and lay B. I. and Н. paper 
insulated, lead-sheathed eables in Doulton ducts for lighting the 
Palermo Park. 


_ Ashton-under-Lyne.—The Corporation 
tion to borrow £25,645 for extensions of 
undertaking. | 


Australasia.—The Perth Gas Co’s electricity station, which was 
established in 1893, has now a plant capacity equivalent to 71,000 
8 с.р. lamps. There are 2,400 consumers on the mains. · 

At Kalgoorlie the station has a plaut capaci ty of 21,733 equivalent 
8 c.p. lamps, and already there are 27,100 equivalent 8 с.р. cor- 
nections. A storage battery of Tudor cells of 492 kw, capacity was 
installed here in April last. ES | | 


Barking-—The Council are about to borrow £2,000 for extensions 


in the electricity undertaking. — "PL ; TEC 

Bury (Lancs.).—O wing to the increasing demand for electrical 
energy for lighting and power (especially for cotton mill driving), 
the Council are recommended to erect a new generating station on 
& plot of land near the Chamber Hall at an estimated cost of £70,000. 


Cairo.— At the town of Choubrah, near this city, the Cai o Elec: 
біс Railways & Heliopolis Oases Co. will establish electricity supply 
in June next on the alternating system. The plant will consist of 
a Willans & Robinson-Dick, Kerr turbo-alternator of 3,000 kw. and 
two turbo alternators of the Parsons-Brown, Boveri make, each of 
2,250 kw., with eight Babcock & Wilcox boilers. The power station 
will supply energy for the electric railway and tramways, as well as 
for lighting. > ag 

Cardiff.— An interesting report on tramway and electric lighting 
plant depreciation has been prepared for the Electrical, Lighting 
and Tramways committee by tbe city treasurer and controller (Mr. 
John Allcock). In February last Mr. Allcock reported on the depre- 
ciation of the tramway track only, but recently he has given further 
consideration to the question, and has obtained from the city elec- 
trical engineer and manager (Mr. Arthur Ellis) the rates of depre- 
ciation which Mr. Ellis considers represent fair wear and tear, based 
upon his expert knowledge of the condition of the Cardiff plant and 
the undertaking generally. 

Mr. Allcock has extracted the expenditure of the various sections of 
the work as shown by the following table and against such cost he has 
calculated the annual amount of depreciation which is necessary, and 
in a further column the sinking fund, which has been set aside to re- 
deem the loans which have been raised on those parts of the under- 
taking which are subject to depreciation :— 


recently received sanc. 
the electricity supply 


Р _Expen- Depreciation. Sinking fund 
үрне, diture. ?, Amount. Years. Amount. 
Track and bonding... . £209,569 ... 5 £10,468 ... 30 ... £4,225 
Cars cun 79,602 10 7,960 ... 15 .. 4,202 
Buildings e 115,365 ... 24 2,884 ... 30 2,328 
f. > e 8,500 ... 24 212 ... 25 230 
Engines and generators. 41,591 ... 5 2,079 ... 50 839 
Ys Т 22,500. 5 .. 1,125... 25 597 
Boilers, pumps, econom’s 15,544 ... 5 777 . 30 313 
jac уз Я 6,55) ... b . 317 ... 25 168 
Mechanical stokers and | 
coal bunkers ............ 1,736... 5 86 ... 30 55 
Nn " T E 2,550... 5. 127 ... 25 67 
Steam and other pipes... 8,485 ... 5 .. 424 . . 350... 171 
» T „ 6,874... 5 . 518 ... 25 169 
Switchb'ds & instrum’nts 5,955... 73 444 ... 30 119 
Tools, plant, &c. ......... 4,268 ... 73 320 ... 39. 86 
Conduits and cables...... 55,957 ... $ . 1,618 ... 30 1,068 
£582,124 £29,159 £14,637 


In the foregoing calculations nothing has been provided for the de- 
preciation of accumulators, us they are being maintained by the Tudor 
Company for 10 years from July, 1901, and during the continuance of 
the contract no further provision is necessary. The annual deprecia- 
tion should be £29,159, but £14,637 is paid as sinking fund, leaving 
£14,522 to be provided. The committee have alread y approved the pro- 
vision of £5,500, leavingafurtherannual sum of £9,02est ill tobe provided. 
There is a question as to how such depreciation shonld be calculated, 
and Mr. Alicock recommends the committee to approve the principle 
of setting aside as a depreciation fund the difference betw а on 
actual depreciation, based on the life of the several up e t 10 
sinking fund, which has been set aside in respect thereof. | е argu- 
ment has been advanced that the Corporation, 1n addition М 
taining a sinking fund, should also provide for the full „ 
their various undertakings, but he (Mr. Allcock) does not Е Mir 1 
the contention, as the outcome of such a p; actice would оа | 16 
present generation would redeem the loans, and at the S i ne и 
an amount equal to the whole of the capital invested w 7 ‹ e ич 
in addition, in the shape of a depreciation fund, notwit E һе 
fact that the undertaking had been kept up-to-date as oe 1 1 иа 

exible out of revenue. To provide sinking fund and Pd ‹ m 
tion would inflict а double burden upon the present кейе i i nel 
would not be fair, and if a certain amount were set азі a) ye , 
based upon the difference between the depreciation and the Sinking 


fund, the Corporation would have done all that could reasonably be 
, 


expected. Some portion of the existing materials could be utilised 
when the track was re constructed, and there se possibly be a sum 
in hand on that particular section which would exceed the actual 
amount required for. re-construction (calevlated in Mr. Allcock’s pre- 
vious report at £4,000 per mile), but the sum in hand would not exceed 
the balance of loan remaining due on the track, and which had not 
already been provided by means of a sinking fund. The question of 
obsolescence of plant might in the future operate on the subject of de- 
preciation, but, as a matter of fact it was impossible to state with any 
degree of definitenese the liability which might accrue under that 
heading, as it entirely depended upon improvements in machinery and 
also the introduction of labour-saving. appliances, &с. 

Ав to electric lighting depreciation, Mr. Ellis had supplied the 
various rates of depreciation which, in his opinion, represented the 
annual fair wear and tear of the various portions of the electric light 
undertaking. In this case also Mr. Allcock extracted the expenditure 
of the various sections of the work which were subject to depreciation 
(shown by the following table) with the annual amount of depreciation 
and the annual charges for contribution to sinking fund :— 


Expen- Depreciation. Sinking fund. 

Purpose. diture. yA S Amount. Years. Amount. 
Buildings. £20,342 ... 2}... 4589 25 £539 
Machinery. HH 41,980 ... 5 2,099 ... 25 . . 1,114 
Mains and services. . 105,361 ... 3 . . 3,160... 25... 2,1€6 
Transformers, motors, &c. 30,436 ... 5 . 1, 521 25 ... 807 
Meters o oee 10,800 .. 74 .. 810 25 286 
Electrical instruments. 4.660 ... 7 .. 549... 25. 125 
£213,579 £8,478 95, 655 


Provision has not been made for accumulators, as the conditions are 
similar to those which obtain in the tramways de rtment. The 
period sanctioned for the loans do not represent the life of the various 
sections of the undertaking, and the full cepreciation works out at 
£8,478 per annum. The difference between the two sums (£2,823) was 


the amount which Mr. Allcock recommends should be set aside in 


addition to the sinking fund, in order that when the effective life of 
rtions of the plant and machinery comes to an end, due 


the various 
provision will have been made for the repayment of the original loan— 
viz., sinking fund in hand, plus depreciation. The rates of deprecia- 
tion are based apon the supposition that they will operate in each case 
from the date of the opening of the works. There are, however, no 
funds available for the purpose, and, under all the circumstances, Mr. 
Allcock recommends that the first payment to the fund be dealt with 
in the current year’s accounts, and that the future profits, &c., be also 
transferred to depreciation until such time as the amount standing to 
the credit thereot equals the amount which should be in tbe fund. If 
in any year the profits should be insufficient to meet the charges ге- 
commended for depreciation, he suggests that such liability should be 
the first charge on future profits. The city electrical engineer and 
manager (Mr. Arthur Ellis) concurs in these views. — 


Chelsea (London).—According to the annual report of the 
borough surveyor, the number of premises in Chelsea lighted by 
electricity for the last three years were as follow :—Chelsea Com- 
pany, (1) 1904-5, 3,214; (2) 1905-6, 3,492; (8) 19067, 3,650. 

ondon Electric Corpn., (1), 5; {2),9 ; (8), 10. Westminster Corpn., 
(1), 64; (2), 65 ; (8), 65. Kensington and Knightsbridge Company, 
(J), 7; (2), 18; (8), 9. 

City of London.—The Streets committee concluded their year’s 
work on Monday by Witnessing a demonstration of the improved 
systems of street lighting by the City of London Electric Lighting 
Co. (in Holborn Viaduct, Farringdon-street, Holborn Circus and a 
portion of the Old Bailey) and the Charing Cross, West End & City 
Electricity Supply Co. (in Cannon-street). Particulars of the ex- 
perimental lighting, which will be continued until the end of March, 
have already appeared in The Electrician (Nov. 15, p. 174). The 
object of Monday’s inspection was to determine the form of light- 
ing to be permanently employed. Both companies offer to supply 
current and maintain the lamps at £17. 10s. per lamp per annum. 


The subject will be discussed by the S 
after the vacation. y the Streets committee immediately 


. Olacton.—The electrical engineer (Mr. W. Н. Everitt) has been 
instructed to report on the extensions of plant required to meet the 
increasing demand for electrical energy. 


_ Clydebank.—The Tramways committee of the Council have been 
in negotiation with a sub-committee of Glasgow Tramways com- 
mittee in regard to the extension of the Glasgow tramways into 
Clydebank, The negotiations are proceeding satisfactorily, and the 
work of extension will be shortly undertaken by Glasgow Corporation. 


Dundee.—The tramway extension to the village of Downfield on 
the north side of the city is now open for traffic. | 

The local contractors’ association recently asked the Electricity 
committee to receive a deputation on the question of the clauses in 
the provisional order to confer powers for free wiring, motor letting, 
o., but the committee have declined to accede to the request. 


Ecuador.—At Guayaquil two large refuse destructors have been 
constructed and are now stated to be working satisfactorily. The 
system is that known as the Dixon, and the machines installed are 
capable of consuming 20 tons of refuse per day. 
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During last year the works of the electric lighting company supply- 
ing Guayaquil were considerably extended, and arc lighting hasnow 
been adopted for streets and open spaces, including the wharves and 
floating baleas. The new suburbs of the city are lighted exclusively 
by electricity, the gas company's contract not extending to these 
districts. 

The construction of new and the extension of old electric tram- 
ways are being pushed forward with energy, and the proposal to 
utilise the waters of the Cordillera at a point about 56 miles from 
the city is under serious consideration. Electric lighting has been 
established at Quito. 


Electric Power in Dockyards.—The work of installing the elec- 
tric power plant at the factory and workshops of the North Yard, 
Devonport, is practically complete, and the South Yard workshops 
and smithy are now being taken in hand. Inthe Western Dock- 
yard over 400 electric motors will be installed. 


Exhibition Award.—Some time ago we announced that the 
selection of Ediswan materials and lamps at the Venice Exhibition 
had received royal commendation, and we now learn that royal 
approval has been further extended, and the exhibiting firm (Messrs. 
Rossetto & Romanin) have received a gold medal and diploma for 
their stand of Ediswan material. 


Fatality. On Thurday last William Smith, an electric haulage 
engineman, in No. 44 pit, Bandeath Colliery, Stirlingshire, was 
accidentally killed by touching ап exposed conductor when switch- 
ing off the current. As he touched the switch he gave a cry and 
fell to the ground. He was removed and artificial respiration re- 
sorted to, but efforts to revive him were unavailing. 


“Flame” Arc Lamp Patent Litigation.—In reference to {һе 
note which appeared under this heading in our last issue (p 380) 
Messrs. D. Santoni & Co. write that it is incorrect to say that the 
Comptroller General has allowed the claim for amendment of th» 
Bremer patent, and that they are prepared to prove by documentary 
evidence that the action brought against them by the Westinghouse 
Co. for infringement of patent was abandoned by them 1n J uly, upon 
Messrs. Santoni putting in proof in their defence of anticipation. 


Greenwich.—When the South Metropolitan Electric Light & 
Power Co. extended their generating station at Blackwall Point it 
was agreed with the Assessment committee that the assessment of 
the station should not be increased. 

Tho Rating committee, however, instructed their valuer to report 
for the purpose of increasing the assessment, but the company refu 
him access to their premises. A provisional list was then prepared, 
the ratable value of the works being increased by £1,000. The com- 
pany gave notice of objection, and upon appeal to Quarter Sessions in 
respect to the quinquennial valuation of 1905 it was agreed that the 
company’s assessment should not be increased in the manner nov pro- 
posed during quinquennium—that is, before 1910. The Town Clerk 
thought the alleged agreement (to which the Council refused to become 
a party) was invalid so far as it claimed to preclude an increase 1n the 
assessment. The Assessment committee, however, refused to confirm 
the proposed increase, considering themselves bound by the agree- 
ment. It is now proposed by the Council to apply for a mandamus 
against the Assessment committee to deal with the matter. 


Hamilton.—At the last meeting of the Council it was reported 
that sanction had been received to loans amounting to £61,000 for 
the electricity undertaking since its inception, exclusive of the free 
wiring department. It is proposed to promote & provisional orae 
to enable free wiring to be undertaken. Already an expenditure 0 
about £7,000 has been incurred in connection with this department. 


Haslingden.—The steam tramways pass into the hands of the 
Council on Jan. 1, and on April 1 the work of reconstructing tho lines 
for electric traction will be commenced. The consulting engineers 
(Messrs. Handcock & Dykes) are also advising as {0 electricit) 
supply for lighting and power in the district: The principle of mun 
cipal supply has already been decided upon. Mr. Kay, manager 0 
the old tramway company, has been retained to act аз manager 0 
the municipal system. ‚ 

Heanor.—At а recent meeting of the local tradesmen's 1 
tion a communication was received from the general manager of the 
Derbyshire & Nottinghamshire Electric Power Co. stating that & 
distribution network and sub-station equipment for a town E 
Heanor would cost about £5,000. The association, which is keenly 
interested in the question of electricity supply, has sent a deputation 
to Beeston and Long Eaton to obtain further information. 


Hospital Funds.—The employees of the Brush Electrical pog, 
neering Co. have contributed £250 to the funds of Loughboroug 
general hospital. | 

Hull.—The city electrical engineer (Mr. H. Bell) has been sa 
structed by the Electric Lighting committee to draw up a геро 
and prepare estimates of the probable capital expenditure during 
the ensuing financial year. 


India.—At Kharagpur (railway workshops and settlement) con: 


siderable extensions of the plant at the electricity generating rae 
owned by the Bengal-Nagpur Railway Co. has taken place uring 
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the past year. The shunting yards, &c., are lighted by 15 ampere 
open and 8 ampere flame lamps of the Union Elec ric Co’s make‘ 
and the streets are lighted by tantalums. 

The plant at the Mysore Government electricity generating 
station at Cauvery Falls consists of 11 1,000 H. P. 2,000 volt 25 cycle 
three-phase generators, run by Escher-Wyss turbines. The head 
of water is 886 ft. The power is transformed up to 35,000 volts for 
transmission to the Kolar Goldfields, 93 miles distant. 4,000 н.р. 
was supplied to the fields in August, 1902, and in January, 1905, 
an additional 8,000 н.р. In 1905 equipment for 1,200 n р. was in- 
stalled in Bangalore, with a transmission line of 60 miles from the 
Cauvery Falls. 500 н.р. of this energy is used in the cotton mills 
(which were started in June, 1905), the motors operating at 2,300 
volts; 150 н.р. is used for street lighting in the portion of the town 
belonging to the Mysore State, the series incandescent system being 
used with 40 c.p lamps with 25 cycle current. The distribution is at 
2,300 volts, transformed down to 220 volts in transformer stations. 
The civil and military portion of the city (under the Imperial 
Government) will probably take current for street and house light- 
ing shortly. A new unit of 2,000 н.р. is now being installed at the 
Cauvery Falls and an additional transmission line is being erected to 
the Kolar Goldfields and also a transmission line 49 miles long to 
Mysore and a station equipment of 400 11. p. for street and house 
lighting and power. The transmission to Mysore will be at 20,000 
volts and the distribution will be the same as in Bangalore. 


Lagos (Southern Nigeria).—1n this West African centre, which 
has а population of 46,000, there are electricity supply works having 
а total plant capacity of 46,000 8 с.р. lamps. The undertaking is 
owned by the Government of South Nigeria, the consulting engi- 
neers are Messrs. Preece & Cardew, and the resident engineer is 
Mr. W. 5. Halliwell. The high-tension system, with transformer 
sub-stations, has been adopted; the station voltage is 1,000, the 
voltage at consumers’ terminals 100 and the frequency is 88. There 
are 94 consumers with an equivalent of 3,515 8 c.p. connected to 
the mains. For street lighting there are 5 enclosed ares and 200 
50 с.р. incandescents. There are no motors, and all wiring work is 
carried out by the department. 


Maidstone —The official inauguration of the new plant and ex- 
tensions at the electricity works took place on Thursday last. 

The extensions include a 500 kw. steam dynamo (Dick Kerr-Belliss 
set), mechanical stokers by the Underfeed Stoker Co., water purifier by 
пе Harris Patent Feed Water Filter Co., condensers by the Mirrlees- 

atson Co, and switchboard extensions by Drake & Gorham. The whole 
и the extensions were designed and carried out to the specification of the 

rough electrical engineer (Mr. Е E. Hoadley). The chairman of the 

lectricity committee (Coun. Vaughan: said that on Dec. 19, 1901, they 
e with a plant of 675 kw., and the new unit would bring the capacity 
of the station to 1,250 kw. Не gave some particulars of the financial 
ров and the progress of the undertaking. The competition between 
electric lighting anc gas had been keen, but they had compelled the gas 
i ат to look for revenue in other directions, notably in the villages 
Hoi aidstone, He eulogised the efficient manner in which Mr. 
ш cy discharged his duties as engineer and manager of the depart- 


,Marylebone (London).—The chairman of the Electric Supply 
299 702 55 (Coun. E. R. Debenham) states that by the 81st inst. 
is Will have been paid on interest and sinking fund account. 
ш estimated that there would be a clear net зү (after paying 
in E x sinking fund) of £11,000 at tho close of the present work. 
pally ret ut with a reduction in the price of current this may not be 
at ise 918 The overdraft at the bankers on 31st inst. is calculated 
Expendi ы against which there would be due from consumers £44,000. 
ceived ШЫ on capital account is set down at £1,991,500. Loans re- 

talled £1,974,920. An estimate of increased sales for the year 


[T 
0 75 per cent. had been recorded in the two summer quarters, the 


Actual increase being 7-9. 


onen tu Ben -А further section of the tramwa 
pated th NN Hill-lane) will be opened shortly, and it is antici- 
ral f e whole of the line from Edgware to Craven Park will 
У tor public traffic in about a month. 
formed for -—It is announced that an English syndicate has been 
obtained b. X purpose of carrying out the concession recently 
the ims? essrs. Bruce Peebles & Co. for the electrification of 
e Syndicaio, in this city, The Hon. Arthur Stanley is chairman of 
gi tholmroyd (Yorks.)—The Council are negotiating with the 
Hebden Prid; tribution of Yorkshire (Ltd.), Halifax Corporation and 
trie lighti 8e Council as to the transfer of the Mytholmroyd elec- 
Neb ing order, 1902, 
Made feriands.—In the estimates for the year 1908 provision is 
extension of ‚ 9xpenditure of 1,700,000 fl. for the construction and 
telepho International telephonic communication and of inter- 
ion and ne lines, as well as for the construction, purchase, ex- 
2 5 of local telephone lines. 

been introduced d scale of charges for electric current has recently 
its per 4 „and discounts ranging from 5 per cent. (for 600 

Obituary г) to 50 per cent. (1,500 units) are to be allowed. 
the Indian aoe Olbury Burne, а superintendent (first grade) in 
overnment Telegraph Department, was found dead at 


м 


в (from Willesden | 


the foot of a cliff at Babbacombe, near Torquay, on the 11th inst., 
and at а coroner's inquest on Thursday last the jury found a verdict 
of accidental death, and recommended that the top of the cliff 
should be fenced. Mr. Burne had been in the Indian Telegraph 
service since 1884. 


The death took place cn Friday last of Mr. R. Britton, super- 
intendent of the postal telegraph factory at Mount Pleasant, Clerk- 
enwell, E.C., from pneumonia. Mr. Britton entered the telegraph 
service on Jan. 20, 1868, and was in the employment of the London 
Provincial Telegraph Co. He was transferred to the Post Office in 
January, 1870, when the telegraphs were acquired by the State. 
For some time he was engaged on the commercial side of the 
department, but was afterwards transferred to the engineering 
branch, and was in turn store clerk at the Gloucester-road factory 
and superintendent of the instrument factory at Holloway. He was 
recently transferred to the Mount Pleasant factory, where he was 
engaged up to the time of the short illness, which has terminated 
in his untimely death. 


Pontypridd.— The annual report of the accountant (Mr. R. L. 
Williams) states that the total capital expenditure of the electricity 
department to March last (including free wiring) was £52,531. 8s, 5d., 
leaving £1,468. 11s. 7d. to be still expended. 

The year's revenue shows an increase of £1,809. 6s. 9d., and the 
gross profit was £1,202. 18s. 10d., or equivalent to а percentage of 2:28 
on the capital. After paying interest und sinking fund the net deficit 
was £2,582. 3s. 7d. When the Council put down their generatin 
plant it was recognised that a profit could not be made until the Gud 
of the third year, and it is estimated that by March next the deficit 
will be reduced to £1,324. 

On the tramways department the total capital expenditure was 
£106,500. 15s.. and the unexpended balance £8,538. 5s. The revenue 
for the year was £8,859. 118. 10d., and the working expenses £7,538, 
but after meeting interest and sinking fund the deficit was 
£2,098. 11s. 7d. r. Williams emphasises the fact that owing to 
the introduction of the tramways in thoroughfares which carry the 
heaviest traffic a large amount of money is saved the highways depart- 
ment in road making and repairs. 

Sanding Apparatus.- The Liverpool tramways department 
have decided to fit 800 tramcars with a sanding device invented by 
the traffic manager, Mr. C. W. Mallins. | 

The apparatus consists of an elaboration of the familiar sand hopper, 
which the driver operates with his feet. A test of the appliance was 
made on Monday afternoon, when the rails were in а greasy condition. 
A car was allowed to run down Prescot- street (one of the steepest 
gradients in the city) at а high speed, and when it got well down the 
incline the driver opened the emergency sand hopper, which released 
copious quantities of sand on to the metals and brought the car to 
a standstill in a short distance. The car was afterwards driven down 
the same hill at a speed of between 16 and 18 miles an hour, and 
promptly pulled up upon thé application of the sand hopper. 


Tamworth.— An agreement has been sealed with the Shropshire 
Worcestershire & Staffordshire Electric Power Co. for cancellation 
of the contract for the sale and purchase of the Tamworth Electric 
Lighting Order on payment of £300. 

Tasmania.—At Waratah the supply of electric energy commenced 
in June last from a station owned by the Bischoff Tin Mining о 
The plant is turbine-driven, the turbine being of the Escher- W yss 
type. 

Thorpe (Surrey).—Chertsey Council have assented to the pro- 
posal of the Woking Electric Supply Co. to include this district in 
their area of supply. 


Wandsworth (London),—The Council have decided to light the 
Town Hall with Osram lamps at an estimated cost of £60. 


Watford.—The Council have been informed by the L.G. Board 
that they entertain considerable doubt as to the desirability of adopt- 
ing & scceme for awarding bonuses to workmen. The view of the 
Board was that, unless very carefully watched, the system might 
lead to abuses. u^ 

Winnipeg.—The Bell Telephone Co. is negotiating with the 
етан of Manitoba for tlie sale of the telephone system In 
that province. The Provincial Government recently decided to 
establish its own system, but it is thought probable that the com- 
pany's lines will be purchased outright in preference to setting up & 
new system. e ; 

ial and Sport.— The second smoking concert of the season o 

"s о Batu. Wallahs' Society was held at the Holborn г 
rant on Thursdaylast. The president (Mr. E. І. Pinching) occupie 

the chair. It was announced that the membership of the society 

was now 100. A very enjoyable evening was 7 ne 
nd annual fancy dress ball of the Robertson Social an 

Pinte Club was held in "ihe large hall at}Brook Green W orks о 
the 21st inst. About 350 people were present, including Mr. pia 

Mrs. C. Wilson, Mr. and Mrs. C. J. Robertson, Ke. During the 

evening Mr. Wilson presented Mr. F. Pluck with a watch and chain 

for his services as M.C. An enjoyable evening was spent, and credit 

is due to Mr. G. H. Freeman. the hon. sec., for his successful arrange- 


menís. 
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The third annual dinner of the Marconi Cricket Club was held 
on Saturday, Dec. 14, under the chairmanship of Mr. H. Cuthbert 
Hall. Over 50 of the staff of the Marconi companies were present. 
The dinner was followed by в concert. During the evening it was 
announced that the 1907 season had been a successful one —9 
matches were won, 4 lost, and 3 drawn. 

Robertson Electric Lamps met General Electric on the 21st at 
their private ground at Acton, and after a hard game the lamp 
makers were winners by 2 goals to 1. Robertsons are having a suc- 
cessful season, having played 15 matches, won 14 and drawn 1, and 
scored 81 goals against 14. They are leaders in the Hammersmith 
League. | 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


London County Council require tenders by 11 алп. Jan. 91 for 
supply of about 500 tons of steel slot rails and 190 tons of conductor 
rails, required in conneotion with the equipment of tramways on 
the underground conduit system. Specification from the Chief 
Engineer, County Hall, Spring-gardens, S.W. 

Leyton Urban District Council invite tenders for public lighting 
lanterns for incandescent electric lamps. Specification, with 
schedule and form of tender, from the electrical engineer (Mr. F. 
Harman Lewis), electric light and power works, Cathall-road, Ley- 
tonstone. Tenders to the meeting of the Council to be held at the 
Town Hall, Leyton, on Tuesday, Dec. 31, at 7 p.m. 

Belfast Harbour Commissioners are prepared to receive tenders 
for the construction of a double line of electric tramway (permanent 
way, electric masts, cables, wiring, lamps, &е.) on the co. Down 
side of the harbour. Copies of specification, &o., from the harbour 
engineer (Mr. W. Redfern Kelly, M. Inst. C. E.). Tenders to the 
secretary (Mr. W. A. Currie), Harbour Offices, Belfast, by Dec. 28. 

Tendera are wanted by Jan. 18 for supply of suction gas plant, gas 
engines, electric generators, accumulators, switchboard, maius, 
wiring and fittings in connection with electric lighting of the District 
Lunatic Asylum, Kilkenny. Specification from Mr. L. L. Lawless, 
97, Castlewood-avenue, Rathmines, Dublin. 

Rawtenstall Corporation invite tenders for supply, delivery and 
erection of three steam dynamos and accessories. Tenders to the 


town clerk (Mr. James Whalley), Municipal Offices, Rawtenstall, 
by Dec. 30. | 


The Metropolitan Asylums Board want tenders by 10 a.m , Jan. 8, 
for the electric lighting, &c., of the motor works, shops and yard at 
the Mead Ambulance Station, Fulham. Specification from the offices 
of the Board. | 


_ Tenders are invited by Llandudno District Council for supply, de- 
livery and erection of (a) traction battery and (b) automatic reversible 
booster and necessary switch gear. Tenders to the clerk to the 
Council (Mr. Alfred Conolly), Town Hall, Llandudno, by Jan. 4. 

_ Worcester Corporation invite teuders for supply and delivery of & 
400 kw. c c. steam generator, balancing dynamo and surface. con- 
denser. Tenders to the Town Clerk, Guildhall, Worcester, by Jan. 6. 


Finchley District Council want tenders by 5 p.m. Jan. 20 for 
supply of а 350 kw. high-speed steam generator, Specification 
from the electrical engineer (Mr. E. Calvert). | 

Rotherham Corporation want tenders by Jan. 17 for supply of 


train rails, &c. Forms of tender f Mr. E. B. i 
Hall, Rotherham. | кош Sae Martin, Town 


TENDERS RECEIVED AND ACCEPTED. 


Huddersfield Corporation have accepted the following tenders : — 
Willans & Robinson, two 2,500 kw. turbines ; Mark Brook, excava- 
tors’ work for cooling pond; W. T. Glover & Co., cables; Mirrlees, 
Watson & Co., condensing plant; Ferranti (Ltd), switchboard. 

Southend: on-Sea Council have accepted the tonder of the British 
Thomson-Houston Co. for a steam dynamo (Belliss engine) at £3,034, 
and that of Callender's Co. for one year's supply of copper cables at 
£63 per ton. 

Chelsea (London) Council received three tenders for electric bells 
а из Town Hall, and have accepted the lowest—that of Buckley & 

each. 

Faversham Council have placed an order with Drake & Gorham 
for 50 Hoadley attachments for Nernst lamps at 2a. 3d. each. 


Wrexham Council have accepted the tender of the Lancashire 
y suh and Motor Co. for a 60 kw. generating set at £545. 
he tendor of Falconar, Cross & Co. has been t iri 
the Whitley council chamber. iL 
ice Turbines —The County of London Electric Supply Co., 
; ave just placed an order with the British Thomson-Houston Co., 
wugby, for a Curtis turbo-generator set of 2,500 kw. capacity, com- 
plete with sub-base condensing plant, for their City-road station, 
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London, N. This is the fourth contract, and the sixth Curtis turbo- 
generator set ordered by the County Company from the British 
Thomson Houston Co., aggregating 10,000 kw. in capacity. 


BUSINESS NOTICES. 


The Armorduct Mfg. Co. inform us that they have recently pur- 
chased the patent obtained by Mr. H. C. Pearson, of Manchester, 
for his grip conduit fitting, which providos for electrical continuity. 


Messrs. Johnson & Phillips intimate that the agreement which 
they had with Welding & Co., 64, Stanley-street, Liverpool, and 
Manchester, to represent them in the counties of Lancashire and 
Cheshire has been terminated, and that all inquiries and orders 
should be sent to them direct at Victoria Works, Charlton, 
London, S.E. 

The future address of Mr. G. F. Metzger, M.Inst.C.E., M. I. E. E., 
consulting engineer, will be Carlton-buildings, Cooper street, Man- 
chester. The telegraphic address, * Metzger Manchester," and the 
telephone number, 5892, remain as before. 


After Jan. 1 the head office of Morris Hawkins (Ltd) will be at 
the works, Dagenham, Essex. Telegrams, ** Interpole Dagenham”; 
telephone, 13 Rainham. 


The Armorduct Mfg Co. announce that Mr. F. Smart, who was 
for many years connected with the General Electric Co. s Newcastle 
branch, has been appointed manager of the Armorduct Co.'s New- 
castle branch. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A first and final dividend of 4s. 4d. is payable at 199, Wolver- 
hampton-street, Dudley, im the bankruptcy of Chas. Walter 
Stafford, electrical engineer, 59, Toll End-road, Ocker-hill, Tipton. 


A first and final dividend of 1s. 54. will be payable on 28th inst. 
at 8, Albert-road, Middlesbrough, in the bankruptcy of Andrew 
Matson, electrical engineer, 10, Hardw ick-terrace, Stockton-on-Tees. 


. The United States Power Synd. (Ltd.) is being wound up volua- 
tarily, and Mr. T. E. Shuttleworth, Royal Insurance - buildings, 
Church; street, Sheffield, has been appointed liquidator. 


Meeting of Creditors.—A general meeting of creditors of D. 
Santoni & Co. (1906) (Ltd.) was held on Friday last to receive a 
statement of affairs. | | 

Mr. Rol Ax o Power (London manager of the company? presided. 
and outlined a scheme for continuing and extending the company 8 
business in the future. He said that at the last meetin 
were put forward to serve as independent auditor and liquidator. and 
it was decided to ask Mr. J. H. Duncan, 39, Coleman-street, London, 
E.C., to act in that capacity. At a meeting of the largest creditors 
(representin about three-fourths of the total claims) it was agr to 
submit Mr. Duncan's name for confirmation to the full body of credi- 
tors. The company (said Mr. Power) was a solvent and going Con. 
cern, and steps had been taken by circular to disabuse the min 0 
the trade as to the company’s continued existence. Without giving 
any minute details of creditors, which was undesirable from a trading 

int of view, the financial position was as follows: Trade debts 
46.084. 14s. 6d., stock in hand £6,409. 188. 9d., plant, tools, ma- 
chinery, &c., 4 565. 118. 5d., factory fixtures, furniture, $c., 
£1,277. Os. 8d., goodwill £3,908. 12s. 7d. ; total £18,243. 17s. 114. 
The liabilities were : Unsecured creditors £10,115, 13s. 1d., bille (рау: 
able) £2,787. 12s. 10d., debentures £4,950, interest (accrued) £60, pre- 
ference creditors, rent, taxes, &c, £150; total £18,055. 5s. Ци 
showing an estimated surplus of £199. 12s., based ү the position o 
the company as a going concern. No doubt. considerable deductions 
would have to be made if the liquidation was a forced one. The com- 
pany had not made any profit; it had always overtraded, and as (0 
turnover, it would not be fair now to give any figures, owing to F 
possible event of the company being sold up. As to the future, t н 
acheme of reconstructiou on the basis of acquiring a factory 1n working 
order outside was still open, and he (Mr. l'ower! had good hopes, 
providing the company was not. compulsorily wound up, that, with 600 
assistance of some friends (to the extent of some £25,000 to £30,6 d 
of fresh capital), the affairs of the company could be put upon à soun 
and profitable basis. M 

In reply to questions, Mr. Power said that, so far as he knew, v 
Braulik had not put his petition on the file, nor done anything further 
than taking his present action. As to the date of the debentures, | 16 
first was for £2,750 on June 1, 1907. In October there was A further 
42,000 issued, all the debentures being then incorporated. They ihr 
held by Mr. J. G. Dudley, Mrs. Power (his, the Chairman % un 
and another. They were issued for cash, and the bank %00% 
and other books could be seen by the committee or by any creditor, 
and Mr. Dancan would have complete access to all books, nee 
ments or other documents. As to the names of the three fourt i 
of creditors who nominated the liquidator, they were mostly Со 
tinental firms, the principal creditor being Mr. Neü, of Nurem d 
for £7,000. He could not give the names of the creditors ee 
for, as the list was too long. They included, however, the Low “i 
Lamp Co. £460, Jaeger Bros. £450, J. & Н. Grevener £55, on | 
Electric Co £54, “Electrical Review” £97, besides 8 numbe 
of Continental firms, the whole amount being about £9, 19. 
thought there were on the books about 1,000 customers. ч 
would get 20s. in the £, he thought, provided the company continue 
to trade. The directors’ fees were £2. 28. per month. Mr. SADS oa 
as managing director, received £350 per annum, and his (Mr. Power 3) 
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salary аз manager was £7. 10в. per week. He suggested that the 
meeting should elect a committee of five from the creditors, including 
Mr. Neü, as the largest Continental creditor, as honorary member, 
The names of the five gentlemen who had consented to act as а com- 
mittee for voluntary liquidation, with Mr. J. H. Duncan already men- 
tioned, were Mr. Turner (Turner & Berger, creditors for £120), Mr. 
Bailey (Lowden Lamp Co., £410), Mr. Bateman (Bateman Bros , £130), 
Mr. Rooke (Messrs. Conradty, £520), Mr. Günther (Jaeger Bros., 
£450), with Mr. Мей (Nuremburg, £7,000). He asked them to approve 
the following resolution: That this meeting of creditors is opposed 
tocompulsory winding up, and hereby supports a voluntary winding 
up, with Mr. J. H. Duncan as voluntary liquidator ; and that it is, in 
the opinion of this meeting, desirable to postpone the liquidation 

nding negotiations for raising fresh capital.” The second reso- 
ution was: That a committee of five creditors be appointed and 
empowered to employ Mr. J. H. Duncan to act as accountant to the 
creditors, and that the expeuscs of such committee and the said ас. 
countant be paid by the company.” 

These resolutious were carried unanimously. 


Plant for Sale.— Two 50 B. H. p. motors, spare armature, two 
controllers, 350 cells in ebonite boxes and two ventilating fans are 
for sale. Offers to Mr. J. T. Mears, The Old Ship," Richmond, 
Surrey. See an advertisement. 


New Scientific Apparatus.—Mr. A. C. Cossor has recently 
placed on the market apparatus for use in X-ray work and also 
adapted for researches on radio-active bodies. Among his specialities 
may be mentioned -- 

Phillips's Electroscope.—This electroscope (Fig. 1) is particularly 
adapted for work with radio-active 
bodies. It is provided with a door 
through which active material may, 
if necessary, be placed actually 
within the electroscope and also 
with an aluminium top for readily 
ulmitting radiations. This is ar- 
ranged so that the aluminium may 
Je easily replaced with parchment 
or other substances. The difficulty 
of accurately observing the ragged 
edge of a moving gold leaf has been 
overcome by replacing it with a 
fibre of conducting glass. This is 
lighter than a gold leaf of the same 
size, und with the method of sus- 
pension used gives the highest sen- 
sitivity and can be read with great 
accuracy, | 


Phillips's Charging Rod.—This in- 
иш (Fig. 2) has been designed 
у Mr. C. E. S. Phillips, to pro- 
vide a simple and certain means of 
charging eleetroscopes The charges are produced by friction between 
ё Pring and the central celluloid rod: the outer case acting as a guide 
or the spring plunger. 


Fig. 1.—GENERAL VIEW OF 
PHILutes’s ELECTROSCOPE. 


Fic, 2. —PuirLirs's CHARGING. Rob. 


б А High-tension Valve (Fig. 3); due to Sir Oliver Lodge and used for 

ining unidirectional current, consists of a vacuum tube with the 
cathode in the form of a spiral of aluminium 
wire and the anode an iron rod covered with two 
sheaths of copper. These sheaths protect the 
glass from the continual bombardment, and other- 
wise assist the action of the tube. The valve has 
a distinctive and peculiar 
red colour due to the special 
method of exhaustion. The 
special features of this valve 
are its long life (some of 
the valves have been in 
use for over two years with- 
out any apparent altera- 
tion), the large amount of 
fiot | | current that сап be passed 
0 tube, its low resistance the right way, and the ease with 
can be regulated to suit any coil. й 


CATALOGUES, &c. 


dud = 1 Specialities.— The electrical and allied speci 
most eee h by Messrs. Drake & Gorham are dealt with in а 
copies of hi ensive manner in a number of sectional catalogues, 
sections bs ich have just reached us. These are supplied with the 
ace complete with а neat thumb index, and we have 

n о ^ 9 same sections bound up separately in paper covers. 
ilers, ste will be found information on the subject of steam 

e illustratio, gas and oil engines, producer gas plant and turbines. 
а, тй чун are interspersed with a quantity of useful technical 
very com 118 B covers shafting, pulleys, belting, &c. In section С 
| plete particulars are given of dynamos and motors, switch- 


Fic. 3.—Lover’s 
Hie zu- TEN SUN VALVE. 


through t 
Which it 
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boards, measuring instruments and accessories. Section D is devoted 
to storage batteries and accumulator accessories. Section E covers 
lighting, power transmission, and telephone and bell wires and 
cables. Section F is wholly devoted to the subject of arc and in- 
candescent lamps, general lighting installations, steel conduits and 
accessories. In section G electric heaters, fans, telephones and 
electric bells are described and priced. Motor applications of every 
description form the subject of the text and illustrations in section H. 
It will be seen that a very wide range of plant, apparatus, acces- 
sories and materials is covered by these well-prepared lists. 


Automatic Release and other Starters, Circuit-breakers, &c.— 
Mr. George Ellison, 17-18, Warstone-lane, Birmingham, has just 
issued several ijlu:trated sheet lists of his special type of manu- 
factures in automatic release startersfor alternating-current motors, 
plain starters for a.c. motors and circuit- breakers for the protection of 
a.c. motors. The lists are well illustrated and give all necessary par- 
ticulars regarding this apparatus. Mr. Ellison, in connection with his 
automatic release starters, states that nothing has been on the 
market until now in the way of automatic release starters for а.с, 
motors, and it is customary to equip polyphase motors with either 
fuses or overload circuit-breakers, which, although giving reasonable 
protection so far as overload is concernéd, afford little protection 
against no voltage on all phases. To effectively equip polyphase 
motors with по voltage and overload circuit-breakers in case the 
supply is cut off on all or on any one of the phases would mean . 
prohibitively expensive and complicated installations, and he claims 
that this condition of affairs is remedied by means of his new method 
of protecting a.c. motors as described in his patent No, 13,285. 

CALENDARS, DIARIES, &c. | 

From Messrs. Johnson & Phillips, Victoria Works, Charlton, 
Kent, we have received & neat and very useful waistcoat-pocket 
diary and engagement book for 1908, with two days on a page. А 
ealendar for 1908 is given at the commencement, and at the end 
there is one for 1909. "There are also & few pages for memoranda. 
The firm will be glad to send copies of this diary to members of the 
electrical trade upon application. 

Messrs Siemens Bros. & Co. and Siemens Dynamo Works (Ltd.) 
have forwarded us а neat, self-opening pocket diary and note-book 
for 1908. In addition to calendars for 1908 and 1909, a number of 
useful tables and data are given, and particulars of the firms' leading 
manufactures are also included. 

We have received from the Hart Accumulator Co., Marshgate-lane, 
Stratford, London, E., an example of their useful desk companion 
in the shape of a blotting pad. 

From John Knox & Co., 210, Upper Thames-street, London, E.C., 
we have received a hanging monthly tear-off calendar. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Dec. 18 to 20, with the ports of 
destination :— | : 

Africa —Alexandria, £289 ; Beira, £419 ; Cape Town, £154 ; Delagoa 
Bay, £20 ; Durban, £347 ; Mombasa, £54 ; Port Elizabeth, £259 ; Port 
Said, £36. Argentina —Buenos Ayres, £590 (including £418 telegraph 
material). Australasiu—Adelaide, £1,233 : Auckland, £55 ; Melbourne, 
£327; Sydney, £353. Belyium—Ostend, £144. Brazil—Para, 48 ; 
Pernambuco, £12,076 (telegraph cable). Canada—Montreal, £45. 
Ceylon—Colombo, £80 (telegraph material). Channel Islands, £250. 
France--Marseilles, £279. JIolland — Amsterdam, £46. Hony Kony, 
£800. India—Bombay, £4,536; Calcutta, £614 ; Madras, £38 (tele- 
graph material). Japan—Moji, £750; Nagasaki, £184. Mauritius, 
£55 (telegraph material). Mexico — Vera Cruz, £1,445. North A fantic, 
£15,000 (telegraph cable). Tor Lisbon, £10 ; Oporto, £30. Siam 
—Bangkok, £147. Straits Settlements Singapore, £133 (telegraph 
material). Total (for three days) £52,878, against £19,243 for corres- 
ponding three days last year (Dec. 19 to 21). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nore. — The unde-mentioned Applications (ексер those та rked +) ағепо 
open to public inspection until alter acceptance of Complete Specifications 
Those marked + are open sor inspection 12 months aster the date attached 
to them, if they have not been published previously iu the ordinary course 
Names within parentheses are those of communicators Of ove nitions. N hen 
Complete Specification avcompanies application, an asterisk ts aflixed. 

October 16, 1907. 
Contact-breakers. 
29 831 BasriAN. Vapour electric apparatus. — | 
22.882 LAMME.  Armatures for dynamo-electric 
3 x | 
applied for, 5,11,06.)*t | T 
92.833 Conrap. Windings for dynamo-electric machines. 
, ‚ , . 
applied tor, 3/11/C6.)*t 


22.808 POPPE. 


machines. (Date 


(Date 


+ 
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22,850 NALDbER Bros. & THOMPSON & Naper. Electrical indicating . 
thermometers. 

22,860 KALISZ. Galvanic cells. 

22,868 В.Т.-Н. Со. (G. E. Co., U.S.) Electric motor control systems. 

22,869 B. T.-H. Co. (G. E. Co., U. B.) Electric resistance material. 

22,870 B. T.-H. Co. (A. E. G., Germany.) Starting devices for electric 
motors. 

22,871 ALLGEMEINE ELEKTRICITATS-GEs. Track, switch and signalling 
systems and apparatus therefor. (Date applied for, 17/10/06.)*tt 

October 17, 1907. 

92,956 OLDFIELD & SCHOFIELD. Brake for tramways. 

22.959 West. Switch mechanism and safety devices for surface con- 
tact systems. 

92,952 SLeEr. Brakes for tramway and other road vehicles. 

October 18, 1907. 

93,004 Jackson & JACKSON. Generating and distributing electric 
current. 

23,036 TURNER. Brakes for tramears and like vehicles. 

23,037 Cox RAD. Alternating · current motors. Date applied for, 
3/11/06.) 

Arc lamps.“ 


93,043 TiMAR & KARL VON DREGER. 
(G.E. Co., U.S.) Controlling the operation of 


23,064 B.T.-H Co. 
switches. 

23,005 B.T.-H. Co. (С.Е. Co., U.S.) Incandescent lamps. 

October 19, 1907. 

93,098 Scuorr & GEN. Manufacture of incandescent lamps. (Date 
applied for, 5/11/06.)*1 

93,116 RAILING, SOLOMON & CROCKER, Metal-cored flame carbons. 

23.138 Berry. Fuse-controlled electrical apparatus.“ 

93,142 B. T.-H. Co. (A. E. G., Germany.) Dynamo-electzic machines. 

23,143 B.T..H. Co. (G. E. Co., U. S.) Single-phase dynamo - electric 
machines. 

23,144 Lotz. Transforming electric energy of any kind into direct 
current. (Date applied for, 20/10/,6.)* t 

23,145 CowPrR-CoLEs. Apparatus for purifying electrolytes.* 

23,148 Jounson & PILIars & Tunus. Arc lamps.“ 

93.150 Konic. Bracket for holding non-conducting buttons used for 
laying electric conduits.* 

October 21, 1907. 
7,9414 Bevis & ANcoLp. Are lamps. (Date applied for, 5,4,07). 

23,152 Simmons. Portable fire-alarm (electric). 

25,167 CUNNINGHAM. Safety apparatus for tram cars and other road 
vehicles. 

23,179 Wincox. Steam turbine engines. 

23,199 Soon & Vox Ювкокк. Arc lamps. (Date applied for, 

I9 t. 

23,201 Wourr. Tramway lines. (Date applied for, 25/10,06.)*+ 

23,200 Amos & CARROLL. Hanger for overhead wires of electric cars. 

23,215 DEUTSCHE Bkck-BoGENLAMPEN-G.M.B.H.) Arc lamp. (Date 
applied for, 20'10/06.)"+ 

25,916 FELTEN & GUILLEAUME LAHMEYERWERKE A.-G. Means for 
altering difference of potential two points of a circuit between 
which a practically constant current bas to flow. (Date ap- 
plied for, 19/10/06.)*t 

23,224 Fyny. Motive power from single-phase circuits 

23,230 B.T.-H. Co. (G. E. Co., U. S.) vices for controlling circuits. 

25,251 B. T. H. Co. (G. E. Co., U.S.) Adjuncts for aluminium cell 
lightning arresters. 

25,259 ВккомАхх. Switches.“ 


October 22, 1907. 
23,273 HARGUREA VES. Electric insulating materials. 
23,280 GARRARD & FeERRANTI LIMIrE D. Protection of circuits. 
23,294 Lamkin & Corrs. Contact for the trembler and adjusting 
screw of induction coils. 


— 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 

CHIPPING NORTON ELECTRIC LIGHT & POWER OO. (LTD.) (96,082) — 
Reg. Dec. 16, capital £2,000 in £1 shares, to carry on the business of 
suppliers of electricity, electricians, electrical engineers, manufac- 
turers of and dealers in electrical apparatus, &c., und to adopt an 
agreement with R. S. Bunting. First directors are R. S. Buntiog and 
others to be appointed by the subscribere. Reg. offico, Bunford-road 
Chipping Norton. 

CLYDE TURBINE SYND. (LTD.) (6,702)—Reg. in Edinburgh Dec. 17 
capital €5,000 in £1 shares, to carry on the business of mechanical 
engineers, machinists, clectricians, dealers in turbine motors or 
engines, &с. 

BLECTRIC LOCOMOTOR PROPULSION СО. (LTD.) (96,1352) — Reg. Dec. 19 
capital £1,0€0 in £1 shares, to carry on the business of electrical engi- 
neers, accumulator manufacturers, makers of electrical plant and 
machinery, manufacturers of and agents for the sale, purchase and hire 
zi mS cars, &. First directors, P. Schreiber (man.), C. 

попи and H. Foster. Sec. ind Reg. оћсе, . : ewer- 
E P M. md Reg. office, J. Bruce, 25, Brewer 
f 255 чы W. COX & СО. (LTD.) (96,136)—Reg. Dec. 19, capital £5,000 
| р. (4,000 7 per cent. cumulative preferred ordinary and 1,000 

е T | ordinary), to acquire the business of electricians, electrical and 
mechanical епріпсегв, model makers, manufacturers of and dealers in 


| M.A., M.D., and H. £. A. C. Donnithorne. 
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electrical, medical and scientific fittings, apparatus, &c., carried on by 
Harry W. Cox (Ltd.), and to carry on the said business and that of 

neumatic and other bell suppliers and hangers, cable and wire manu- 
facturers, &c. First directors, Н. W. C. Cox (man.) Dr. Н. G. Critchley, 
Reg. office, 47, Gray's Inn- 
road, London, W.C. 

MIDDLETON & BAREER (LTD.) (96,100) —Reg. Dec. 17, capital £7,050 
in 7,000 preference shares of £1 each, and 1,000 ordinary shares of 1s. 
each, to carry on the business of heating, ventilating, electrical and 
mechanical engineers, &c. First directors, W. Middleton, A. DI. I. C. E. 
(permanent), and A. H. Barker, B. A., B. Sc. 

PREMIER ACCUMULATOR CO. (LTD.) (96, 121) Reg. Dec. 18, capital 
£25,000 in 24,500 participating preference shares of £1 each, and 10,000 
ordinary shares of 1s. each, to acquire the business of electrical engi- 
neers carried on by A. Schanschieff and H. Stephens at Northampton 
(as the Premier Accumulator Co.), and to carry on the business of elec- 


| trical and mechanical engineers and contractors, suppliers of electricity, 


carriers of passengers and goods, manufacturers of and dealers in accu- 
mulators, railway, tramway, electric, telegraphic, telephonic and other 
apparatus, &c. Бер. office, Cattle Market-road, Northampton. 


STATUTORY RETURNS. 


BRITISH PROMETHEUS CO. (LTD. Return to Nov. 13 gives capital 
as £17,500 in 7,500 preference and 10,000 ordinary shares of £1 cach, 


1 all of which have been taken up. £15,000 has been received and £2,500 


is considered-as paid. Mortgages and charges, £675. 


DULVERTON ELECTRIC LIGHTING CO. (LTD.)—Return to Nov. 26 
gives capital as £3,000 in £1 shares, of which 1,677 have been taken 
up. £1,296 bas been received and £381 is considered as paid. Mort- 
gages and charges, £2,000. | 

HIMALAYA ELECTRIC RAILWAY (LTD.)—In return to Nov. 16, capital 
is £3,000 in £1 shares, all of which have been taken up. £3,000 is con- 
sidered as paid. Mortgages and charges, nil. 

NEWTON'8 LIMITED.—[n return to Nov. 14 (filed same date) gives 
capital as £40,000 in £10 shares, of which 3,265 have been taken up. 
£18,650 has been received, and £14,000 is considered as paid. Mort- 
gages and charges, £10,000. 

PEARSON PIRE ALARM CO. (LTD).—The capital in return to Dec. 13 
is £250,000 in £1 shares, of which 164,300 have been taken up. 12s. 6d. 

er share has been called up on 144,300 and £90,170 has been received, 
eaving £17. 10s. in arrears. £20,000 is considered as paid on 20,000 
and £54,112. 108. (7s. 6d. per share) is considered as paid on 144,300. 
Mortgages and charges, nil. 


Á 
CITY NOTES. 
— — 


MEMORANDA (Dec. 24).— Bank rate 7 p cent. (since Nov. 7, 1907). 
Price of silver 244d. per oz. Conso 823 851 for money, and 
83—83} for account. Consols Pay Day, Jav. 5; Stocks and Share 
Continuation Days, Dec. 27 and Jan. 14 ; Ticket Days, Dec. 28 and 
Jan. 15; Pay Days, Dec. 30 and Jun. 16 ; Mining Share carry-over 
Day, Jan. 15. 


— 


‘GREAT NORTHERN TELEGRAPH CO.—This company announces ап 
interim dividend of 5s. per share. 


LIVERPOOL ELECTRIC CABLE CO. (LTD.)—At the meeting on Friday 
last a dividend of 74 per cent. was declared for the past year. 


MUTUAL TELEPHONE CO. (LTD.)—At the meeting at Manchester on 
Friday, the chairman (Mr. Wm. Thomson) said the company was 
formed on the strength of resolutions passed in its favour by Man- 
chester, Salford and Eccles Corporations, and other local authorities, 
in compliance with the requirement of a Treasury Minute dated May, 
1892, which was then the only legal enactment under which telephone 
competition could be established. Manchester d сопы 
its support to the syndicate in its struggle for a licence шиа t М 
opposition of ће National Telephone Co. and the Post Office, which 
cost the syndicate about £4,000 in cash and а serious contingent 
liability to its ofticials both as regards gervices rendered and iua 
pocket expenses. After the passing cf the 1899 Telegraphs (Te ^ 
phones) Act the attitude of the corporations changed, but many о 
the older and more responsible members of Manchester Corporation 
recognised that repudiation of its obligations to the syndicate wouk 
constitute ‘a serious blot upon its good name, and they were ae 
anxious that justice should bs done. While the directors мі 1 
it incumbent upon them to wind up its affairs and return the whole 
of the deposit moncy to the shareholders, the syndicate retained its 
existence in the belicf that Manchester Council could not afford Ps 
remain under the stigina which at present attached to it. A resolu- 
tion for voluntary winding пр was passed, and Mr. William Thomson 
(chairman) and Mr. Fred Scott (secretary) were appointed as liquidators. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committce bee 
granted quotations to 32,000 £10 fully-paid shares of the Shangaat 
Wlectric Construction Co, (Ltd.) and a further issue of 48,509 $500 5 р 
cont conaolidatod first mortgage bonds of the Shawinigan Wate & 
Power Co, : 

UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON rp. -At Due 
meeting on Monday Sir Edgar Speyer said the directors hoped ae ТЯ 
the new year to put before the shareholders a scheme dealing with th 
company’s finances. 


| e 
UNITED RIVER PLATE TELEPHONE CO. (LTD.) — The directors hav 
declared an interim dividend of 3 per cent. 


\\ 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


3 
RECEIPTS. ИНА Week i 5 AGGREGATE. 
rd ee eee ended. (a) No. of Amoubá: | Inc, or 
$ Inc. AGGREGATE, E vex] Ге (а) 
Week ee adt ͤ—— VNE 8108.50 $ 097 
— (a) |0,07 amount. Pag or | Singapore Trams . . . Dec. 21 $8474 - 860 12 108,999 + $9, 
_weeks. | 66. а Southam ton one 2 * . wee ate ve ... LLLI 
£ £ Southend Corporation ... 18 ut E к $ a 
Corporation Dec, 18 1,182 + 57 29 non * err Sonn ene an | " а a | + 11 | 49 14586 is 710 
Aberdeen "ТТ LI , 24 49 а ро Ways T , | : 
Airdrie M99 VARRAR eee eee TER СЫ » is = T III eee =" 9 2 age Hyde, &c. Jt. Bd x ы | iw | + ul | " ee * . " gi 
Anglo-Argen ТҮПТЕ oes 20 Ped s AN , " x T ese ' m | .. = 
Ashton-under-Lyne Corp ... m ate 2 E ie 4 Stockport Corporation ...... - 2 ove — 52.888 — 1.172 
Ayr 1100 Ry... „ 21 3105|+ 805) 25 | 63,150 |+ 31,635 | Sunderland Corporation .. „, nan | „ MR ES s 
TUTTI * - ... "nn , | 
—— * eiae мб Es 13 228 + 21 49 12,690 196 Swansea Trams tio d LI 18 147 | ы 3 s „5% ер 
Barrow one eee eee eee LI 18 591 pe 14 51 39,740 = 1,878 Swindon Corpora п LLI „ 44 1 49 2 174 — 115 
Bath Electric Trams, Ltd... » s.. s.. Taunton COTELO ” 13 Ф 9 49 11.820 — 798 
Birkenhead . — Ка - Ka M ee St тумана and ек wall ae — е | + 3867 22909 + 919 
^ ovg m ose ... 48 39,584 — е Trams ne eee wee eee , ids | 5 
ne „ 5] Sas) + 17 42% „ Boot || Moorie Ries. Бору Оо-о! . $a АА | їзє 4 662 
Nuus e arci „ 109 297 25 37 | 47,254 |- 1,284 eee Dec. 1 | «кй uns 
lsckpool Corporation .. — — aoe Walsall Corporation * |. к -% 25 M. 
Blackpool and Fleetwood | — .. "s E x hs x Warrington Corporation. * a 38 | 88194 + 1,147 
2 — H— — a | 3,137 | + 124 | 38 86828. |+ 7 West Ham Co йиз. i-o 1 9 = 7.056 2 370 
"— À " U - oo 
01 63 37 65,96 * ' eston-super 2 " | 42 49 99 701 + 1,208 
Bournemouth Ae Lo " «c d е t "3 Vis Wolverhampton Co.. „, T 7 | + 4271 94 18834 | me" 
nre — 22 "6| 186 38 25.52 — 3.043 —̃ nn 126 
n Corpo оге ís- 4 zs X кы OFCOBEET ...... seo ces nenne ” Ж | 5,002 = 9 
Brisbane Trama ............... 2. | 1 чы a yen 118,954 |- 333 Nonne von ood dv s 18 89 5 | T v | p 
Sau ren BONN] ШЫСЫ 30 pt es - | m Yorkshire W. R. Trams eee 2 12 | 49 45,969 |+ 789 
Buenos Ayres & Belgrano... . d gill a ЫЛ 14,688 4 325 Yorkshire Woollen District. > 
Burnley Corporation ......... " 22 271 — 361 88 | 10995 |- ыз 1 — 3 524 
Burton ation ..... " | : 218 | 36 41,621 |+ 4,863 arisons are with the corresponding period last year. 
16 | 1,038 | + (a) These comp 
Octa ways G0. „ 21 4187800 n, 421 24 ul, 106,035 T. 13.607 electrical 
DII , * . 
Cardiff Corporation “+ see "+ ess pr. 4.128 ES k 291 
Onrehill,........ » 13 ojt 9| 0 аг 


Central London Railway ... 


CharingÜ,Ruston&H'stead „ 21 3.0% i 25 | 66,665 - COLONIAL AND FOREIGN INVESTMENTS. 


xl ed i 
^ ‹ 50 36,406 |+ 1,338 ———————— 9 ATE Divi- | BUSINESS 
Chatham & Dist. N Ug w 19 650 | + a a 78,667 |} 10,114 | LANI Hag. Жаш DEND |5 DAYS TC 
Оцу & South London Rly...) ., 22 3,329 | + * 138.765 nei 2 | DIVI- NAME. 0 a D Dug. | DEC. 23. 
8 — ene т R 2,794 925 , vis E DENI Dec. 23. А а 
Colchester Оо tion .. 5% - ө see . i жолак ee cesa zen- Low: 
Cork Electric Trams Co. „ 19 | 432 4 13 51 | 23,466 NR | ELECTRIC 11. Pih 2 x et et 
Croydon Corporation 4 TA J - Y» 2 243 | MW А a e 9 6 Ар Oct 
Devonport & Dist. Trams. „„ 13 Ede AT AS к eds Anglo-Argentine 0%: SE a тм. y uy | : у 6 Th Ju| 8 | ?t 
Dehn & Paean Hallway] . m) 75-7 2| а | эйи |+ T ве 6% | Uo. Permanent 6% Deb. Stock..| 128 —181 | 411 6 Ju, Bee «+ | + 
Pen e t " 3| Jö „ 12 49 | 48,684 |- —— 29 St. 57 Aukland Elec. Trams. 6% De. | 1% 100 4 14 0 Jal | « 
е жөөк, " S ^a 128 red, — 3.2 
Corporation a 18 vis + и 1 21773 н dc 6| 2/0 | Brisbane Electric Trams. Invest. 854—853 9 9|May.. 8% | .. 
eee MUS CE EC I PEE " m| 20, | De sper Gent Gum Prok | Ei 6 2 8 MNT с 
Falkirk and District . ... „ 18 154 4 211 саат 1,319 | St 44% Do. 4} per Cent. Db, Prov, Certs. 12 7-109 : d оте ae 
Gateshead & Dist. Trams. „ 13 1,028 74 49 e B. St. 8% | British die eid By, Df. ON | 106 —19 16 1 0 My, Nv š 
Sem meaa w a| iaf- af si| eer f- ™ o| Bel | Do Bet Ord, stonk а S UR п о de, Jat HORE | <» 
Gloucester Corporation е 4 ar 585 |o 2 D iy 44 417 | Do. 44 per Cent. Ist Mort, Debs. 98 E 1 е ; TP» Jul - 
Gravesend — Northfleet...... « A .905|4- 10] 49 2 2 958 | 100 iz Do. Vancouver Power Debs. ...... 100 "VIP d E CERES 
Geer ge e „ 31) 1,901) - 41 35 108,350 P 5| 8/0  Buesos Ayres & Belgrano Ord | ZITOE |514 0|Ap 0| =| = 
— Plocadilly,&c e e Cum РИС “КУЗЕ САЛАН |е 
н 333 „ +З is Ы 80 | Do. "В" Sent. Betz. qo dis | f 0 % |n 
bsa ag M а — 4| 4% 1568 7 3.040 Bel 52 | Do Ber Cent. nd Debs, (red. 102 —105 | 415 8 | Ja, Jul 
es 21 87 112 T $323 10 $399,687 |+ $41,491 | St. 57 pamos Ayres Elec. Trams. (1901) —06 |5 4 0 Ja, Jul ^" 
g n ' а, ' i x ЧАЙ аео бее бан ннан А on 
‘ 61,012 |+ 2,791 | $a 
Hall Gorpon ute 21 2.603 | + 161 38 93,919 |+ 5,256 | 1t | 5$% | Buenos духаа pow Иле РН оо —103|5 7 0|Ja,Jul | bn 
Ilford Distriet Council o * A. " EUN "sir | 100 ay | d ewer Cent. 196 Deb. Bonds..| 98.—108 $2 барой. 7 
keston District Council ...| „„ 18 125 + 1638 Dre үт b 36 Calcutta Tramways (1 to 137,610)... 8 411 0 J, Jul | == | ** 
Ipswich Corporation 8 vas Ae oH e Ae i 100 9/6 Do. Б per Cent. Cum. Pref. ......| 5|4 5 6 Ja, Jul m 
148 of Thanet О мде: iy у sst | * 5.931 $34 l 447 ро, 44% lst Deb. Btook (red.) ... 101 at у 3: ы ta 
БОР nosse] 13 13 4- 20 : ыр! " esa | B Cape Electric Tram Shares | . . - oP aac СӨ - 
' 092 266 — | а | —97 6 2 6 y, 
Keighley Corporation » 19 1 + 3| 5.864 |. 9) | .. 5% | Colombo Ir. & Ltg. 5 let Mt. 155 zs 
mpi n EON xd ME. | 1 5% | Havana Elec. А oup. Bas * 82-87 5 16 0|FbAug © | ~ 
rporation ... 72 irs e "e ven bi | $1,000 50 year Coup. "CP 
Kirkealdy Co ration ...... T. "M Mie a ess oes о Ка] 'oorlie Elec. Trams. 5 per Cent. " ; Ја Jul] ** Ll 
Lanar 1 rams Oo ít 19 1,230 + 496 | 51 EM H 1400 100 57 7 Tu n” Deb. Stock за аран od ёна shader | H a 17 R Ja, Jul ois .. 
Lancash United J. ОВ 1,105 + 196 | 51 8'018 К 572 b 6v t Do. 6 per Cent. B" Ditto 1—13 490 July F ъй oe 
— A ag 129 | + ГР ELLE * 9.991 5 1/0 Lisbon Elec. Trams. Ord, . .. å ] 8 7 o|Jé,Jul| ** | = 
Leeds Corporation 11 6,9501 + 420 37 | 243,268 + 9, 6 per Cent, Cum, Pref. aral 0—16 |5 22 Sal os] «e 
Leicester rporation 1 А |o $4, — 100 шт} о: 55 Cent. Reg. Mort, Debs} 92-9/ 6 2 6 T 11 * 
Leith Corporation ........... S Aras qx T MET A via 8% Madres Elec Trams. 6% Deb. Stk. 96 —89 6 1 0%, Ји 
e ration .....,... а se УА | p e RU rise Mo treal St. Ry. Sterling 44 per Fb, Aug 102} "T 
Li 1 Overh ө 8t. 44% Mon — . 101 —103|4 7 6 ra 
тегроо ver ead Rly, wee "11 T "Tm T eis Cent. Debs. (1922) ... ... . erae è 103 4 17 0 Ja Jul Ja 
Lierpool Corporation...) — 77 z © | e & St. 1% Perth E. Trams, Ist Mt. Db. Stock) 99 — ds: a 
Count Council... e e 1 l| ass 14,070 | .. w£ | Bao Paulo Tramway, Light & Power) | ie gig g| ,, LIBE 024 
Uni mie 98 P6 669 bas " 20 5,579 T 359 t51 327,424 Ф Ь 1 no Co. $100 Stock o rtm 1 937 5 7 6 Ju, Dec 921 - 
Тотев. 21 163 | . 3| 13 2,080 |-- y | Do. 5 per Cent. lst Mt. 8500 b 915—937 5 
Maidstone Corporation . A = po T n | Via se | 5% Us 
Manchester Corporation » m Ze || 2 sis . | i 
Merle md v 1d3| SAL | e 49 | 10405 [+ — . M9 ELECTRICITY SUPPLY. xj 
etropolitan Dist. Railway „ 21 6,924 + 113 25 | 196,765 |+ 1,349 1 — E T 44—5 6 0 o Mr, Spt By "на 
Middle len Elec, Trams... * 13 4,430 | + 42 | 49 230,606 t b 3/0 Ade Тиге. 5 aa 72-72 6 З - J J 935 | 
Nelson Corporau 7" „ 13 305 e di Ее. $, б 477 р "Тү per Ceut. Deb, Stk. (red.) j^ 1 5 0 Ap. Oil | es 
On ......... - he 18 * z i „ AG% j. 04 "c , d. . X re 
Neweastle-on-Tyng Corp. ... » ^ к | к (6 b 3/3 Calcutta Мес. Sup] Sheer C d i | 3 
Newport (Mon.) "| | ы ч | |. саа] 9 . Бес Ltg. & Trac, C ЧЕЙ атыу „ „ Eb, Aug 
Oldham, As Mp oro e A E n ДИР ШЕ. ane „ эуе КЕЛЕ КТО? 851—394 5 11 6 Ја, Jul | 
ноп Hyde 13 618 | + 15 19 29,01 |t i Bt. 57 1 Co. of Victoria 6 per Р Jul 
Didham Co tion " | Br УБ Elec. Supply ( 1 Bebe at | 94-90 5 4 0 Ja, Ju 
Pe Wea.) por poration ls * ДӨ NETS f a rnt T 3 St. 6% шаа kins. Sup. & Trac, Со, Deb. um itt 5 1 3 Je dui 
Р әз - в... et e e ** 2 = yee *| Sa Prov. Certs, . . . . . —1( 
e еа „ 1 107 13 do 6,207 ii „ xo Bing Fanat A TAEA f si Be Rai) 
orient District Coun.. LA i ^ € iis 1 0/7! a Rs Cento nb, Peel: vost] 21 ` | 
Lotterie n Corporation ses T | ы M : | rus F 2 912 ^ " fa dris E. t. Corp. b per Cent, a5 95 Nr Ap, Oct 
айп t Penat sai foa doo ovo posna ao 13 1,985 | + 116 49 ЭА, тч. ' Bt. 5% Consti, Deb. St.. . . . . . „ „ 2 00 3 12 0 А}. 
Rohida Jorporation ........ „ 18 667 | + ol ess © " Plate Electricity Co, Ord. | ismi ) в о May .. | 
Both a s eon em da "Xx * TM 4 EJ 1 0/6 y 6 per Cent. non-Cum. Pret... Det b 9 o Ja, Jul 
Rothe, dam Corporation ... » 19 580 | + 106 | [18 fete p PL 1 12£ ot Б per Cent. Deb. Stock . . . | 92-98 1 14 0 Ap. Vet 
"women И „ 13 | 67 + 30 49 10,332 |= "v Igel pe. De 10 Elec. Co. 6% Pref. (1-20.00) 441—541 5 2 | 
Sheera, corporation a Г Е , pu 2i i 5 3/0 enim Water & Power 6 per ag 100 5 0 0 Ја, Jul |120 99 
PUAS айа 906 655 es boa pas | ‹ 3 49 2,904 - vA "oon Fico. tor руі ae = — ͤ — — 
Sheffield Corporation " d à es * 32 217,670 BS HON uo 2 Sas been made for accrued interest hut not 
Враг 08 : | di — — * in calculating ЧӨ ty + Ex Dividend. 
(a) T — Em = | 2 daye. orr ’ 
J Plus Tae Mparisons аге with the corresponding period last year. & Plus y 
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Price A 5 Dara v 
Mon., | YIELD- N Б DAYS ТО 
Dec. 23. DD. j DEC. 98 
НірЬ- Low- |. 
| ELECTRICITY SUPPLY. P est | ent, 
9 50 Bournemouth & Poole Elec, Sup. Ord...! 94-10} 6 18 S Mar, Sept, 10 | 9ł 
4i Do. 4j per Cent. Cum. Pref. 5 99—10 410 0 Feb. Aug 
E Do. 6 per Cent. Cum. Second Pref. ...; , 94-108 | 5 15 6 Feb. Aug | .. | > 
St. Do. 47 per Cent. Deb. Stock (red.) | „„ 85 1003 | .. 
b # | Bromley Bent) BI Lt. & Power Sharee! 48-f% 6 7 0 арт бб. ове 
Bt. 44% Ist Debs., 95 — 8 412 0 ny, o. ae " 
b 46 | Prompton & Kensington Elec. Sup. Ord., 7-8 6 5 0 March.. yep o 
5 3⁄6 ро. er Cent. Рге!......................... T —8 | 4 7 6|MarRept | .. | .. 
St. 4% Central lec. Sup. Co.4¥ Guar.Db.Stock 96-99 8 19 0 June, Dee 
Б 2/6 Charing Cross(W.End & City)El. рс Co. $- 4 | 517 9 Feb, Aung 
6 2/8 ро. 4; per Cent. Pref. . M-4 5 6 0 Feb. Aug | 4 .. 
st. 4% |t Do. 4 рег Cent. Deb. Stock (red.). .. 95 -98 4 2 0 Jan, Јшу | ej e 
b 2/8 , Do. City Undertaking 437 Cm. Pref. is 5 6 0 Jam July | .. | + 
5. 2/0 | „Chelsea Electric Supply Ord. ............... { —4 5 6 0 | March. 833 
St. 4% Do. 4% per Cent. bet. Stock (red.) .. 102 — 105 4 5 9 June, Dec| .. .., 
10 6/0 ' City of London Electric Lighting Ord...) 9-10 517 6 Feb, Aug ld |. vi 
10 6/0 | Do. 6 per Cent. Cum. Pref. . 114—11$ 5 4 0 Juen, July | з 
St. 6% го Hia Cent. Deb. Stock (red.). өз .| 191 —194 | 4 0 9 | June, Dec : 
St. 48%, Do. 44 per Cent. 2nd Deb, Stock (red. y £6 -98 4 12 0| Jan, July) œ! . 
5 4% County of Durham Elec. P.D. Ord... ta—F Б 6 8 April, Oct} t 
5 6% | Do. Брег Cent. non Cum. Pref. . 14 5 11 1 | April, Oct| s | «€ 
1 4/0 | County of Iondon Elec. Supply Ord... apt 1-1 6 13 0 Feb, Aug 7 82 
10 60 Do. 6 per Cent. Cum. РБ" 10-11 5 10 0 Маг, Sept | 108 10 
St. d Do. 442 Deb, Stock (all paid) red.). 1:9 —N8 4 3 0|Jm,July | -; | e 
St. 4$7| Do. Second Deb. Stock Hrov. Certa. .. 95 —f8 4 1 0 | May, Nov | 961 | os 
5b, 2/0 , Folkestone Electricity Supply Co. Ord. ан 5 10 0 | April, Oct| .. 
5 26 per Cent. Cum. Pref. ............... 44—68 |413 0 | Mar, Sepft 
St. 44% ibi Deb. Stock (red)... . . 96-99 411 0 Feb, Aug | -- | e 
b 40 Hove Electric Lighting Ord. is 6 —7 6 7 6 April, Oe tt 
5 5/0 | Kensington & Knightsbridge Ord......... 8 -9 511 0 FebAug| «| ·. 
5; 6% | Do. 6 per Cent. Ist Pref. 6)- 7 4 6 9 Jan, July | ..| œ 
St. 4 | Do. 4per Cent. Deb. Stock (red.). 95-98 4 2 0 ЯЯ „| = 
Bt. 4% ' Kensingtn. & Kngtbg. Co. ok (ad 
Co. (Joint Station) 4¥ Deb. оек ге!) 98 102 8 18 0 April. Осі | .. s 
8 2/48 ' London Electric Supply Ord. ............... и-и 6 8 0 | Маг, Sept 
b 8/0 Do. 6 per Cent. Pref......................... 4-4; 633 6 | Mar, бері — e 
i 4% |t Do. per Cent. 1st Mort. Deb. ... 7 - 91 4 8 0 Jan. Ju ú m 
b 3/0 | Metropolitan Electric Sup. Ord. | та 6 1 9 | April, Oct ‚|. 
d| 2/8 | Do, % per Cent. Cum. Pref. , 4j-5 1410 0|Jan,July| .. | o 
St., 3, ро, per Cent. Deb. Stock lat Mort. 1 3 —106 |4 9 Jone, Pee 
St. 847 | per Cents Mrt. Deb. Btock(red.) f8 —-91 3 17 0 Jan, July | .. | .. 
100 447, Midler Elec. Corp.for P. D. iat Mort. DU | -£93%, 410 6 June, Dee 
lt 5 „ Newcastle & Dist. Elec. Lighting Ord... —9 411 3|Feb,Aug| .. ae 
100 4% Do. 44 per Cent. Deb. 93 — 100 | 4101) Jan, July | ..| .. 
b 8% | Newcastle Elec. Supply Ord. 00—68 6 3 1 | Feb, aug 
b 6% | Do. Брег Cent. non Cum. Pref. . 43—5 5 27 Feb, Aung 
100,47 | Do. 4 per Cent. Mort. Deb. red. 307. 97-99 4 2 0 Jan, Juy | ..| .. 
1 37 Northern Counties Elec. Sup. .... — | . Vier, Ang 
100 447 4) per Cent. Deb. —99 411 0| Jan, Tuy ex bs 
10 е0 Noting ill Electric Ord... 100-14 610 0 March. xe 
5; 2/6 | Oxford Electric Ord. . idein 54—6 517 O March ..| .. | .. 
Bt. 47 Po. 4 per Cent. Deb. Stock . £5 —97 4 2 6 Jan,July | .. | .. 
b 50 St. James’ & Pall Mall Elec. Ord.......... 74-8 6 5 0! Feb, Aug 78 
b 8/6 Po. 7 per Cent. Pre. tà-74 416 6 Feb, aug 
Bt. 34% Po. 33 рег Cent. Déb. Stock (red.) .. 87 —92 3 16 0 | Јар, Ju | .. | | 
Б „ Emitbfe) Markets Electric Sup. Ord.’  àd-là| . eb eccles [ios 
Bt. 4% | Do. 4per Cent. Deb. Rtock............... 71—15 |6 6 0 Feb, Aug | .. | .. 
5. 8,0 | South J ondon Electric AU Ord....... -83 5 0 0 April sd Shi ae 
1 0/6 South Metrop'n Elec, n ower FOR. { 8 6 9 А HE PUR 
1 0% Do. 7 per Cent. Cum. Pref.. lá-1à 6 18 0 Feb, Aung 
Bt. 44% Do. 4} 1st Db. Stc Red.... . eg H3 4 8 0 | Ар Oct. 
b 2/6 Urban Electric Supply Ога. ............... 134—2} 11 15 6 April, Oct} .. | .. 
б 26 Do. Брег Cent. Cum. Pref, ............ i 14-9 8 14 0 | April, Oct| .. ! .. 
St. 47 Do. 44 per Cent. 1st Mort. Deb... 90-93 416 6 April, Oct) l.. 
t 5,0 | Westminster Elec. Sup. Ord, . 8-6 616 0 Mar,8e Е A 
" 2/8 | Do, 4jper Cent. Cum. Pref. . К 4-5 4 8 0 Jan "july FM pe 
| TLEGTRIC RAILWAYS TRAMWAYS Ас. 
Bt. 4% ' Baker Bt, & Waterloo 4Y Pe bie St. ER 08 4 6 
1 1/0 | Bath Elec. Trams Pref. Ord £n 44—11 6 8 3 A zd ps 
d 0/6 Po. 5 per Cent. Cum. Pref... 18— 6 7 0 Jan, Jul ae ae 
Bt. 44% Бо. 4) Ist Mort. Deb. Stock red,) . 90-95 4 14 9 Apri Oct lo! С: 
Bt. us B'ham & Midland. Trams 4j 1st Db. B. 92-95 418 6 Jan, Jul A : 
N, 4 Bristol Tramways & Carriage Ord. 183—143 6 10 6 Feb. Aur ek Tee 
Way | pe Comes (fully paid)... 9—9} 466 жашы] edie at 
Bt. 4% | Do. 4 per Cent. 100 —102 3 18 5 Feb, Au 8 
Y .. , British Electric Traction Ord... 13-13 ae June, Dee 1%| 1; 
10 6/0 | Do. 6 per Cent. Cum. Pref... 5 —5] 1018 0 Feb Au 51 7 
St. bx | Do. b per Cent. Perpetual Debs, ..... 90 —P3 5 7 6! April on 90 
dt. 444 | Do. 4) per Cent; 2nd Deb, Stock ...... 10-75 6 0 0 | №, N са 
St. M | Central London Ordinary Stock. .. 62 -t6 412 0 Feb. Av £4 e3 | 
St. 4% Do. 4 per Cent. Pref. Stock . ... £3 —85 :414 0| Feb Ave, 
Bt. .. Do. Deferred Stock .. . . .. 41 —44 411 0 Fo AF gg | 7 
1€ 4X Do. 4 per Cent. Debs. ..... 101 —1€4 | 8 17 0 | Jan, July 2 
Bt. 47 Charing X. Euston& Hmpstd Per. рь. Sti. 74—73 Б 2 0 Jan. July y y 
b 2/6 | City of Birmingham Trams. 6% Cm. mee 43-462 5 2 6 | A ril Od f T 
10% 4X | Do. „ per Cent. 1st Mort. Debs... 96-99 4 1 О|А Oct. OIX 
Bt. 24% | City & South London Bly. Con. Ord. ., 48 —45 5 11 0 MA Mes 4 
pte 55 pne a Perp. Pref. (1591) ; .. 116 —119 4 4 0 | Feb. AUE lea К 
| Oo AMO ck шрны ыйын а 113 —116 4 6 0| Feb A к) 
51. 57 Do. (1001) —.. 118 -11 Wb AN. | 
E ix ars Cent, Perpotual Debs, ..... ' 100 M H 7 4 | Pl SvE e oe 
10 66 | Dublin United Tram» (1896) Ltd, Ога...) 174-133 4 9 0 | Fel Aug | |, 
16 6% Do. 6 per Cent. Pref... 124-133 4 7 0 Feb! АЯ | ЙЕ я 
10 0/114: Gt. Northern & City Rly. Pref. Ord. 1475 13—1} . Yel нв i p. 
10 4/0 G. 8 Piccadilly & Brompton Ord. 4 —5 400 Feb’ Aug z 
St. 442 Do. 4 per Cent. Deb. Stock. | 78 — 82 418 0! Ja ‘J кы 80 | CR] 
Et. * Hastings & Dist. Elec. Trams. Co. ит. Bt, 97-190 413 0 т шу ith 
10 9 t Im pe Ae Tramways Ord. 1-12 11) 0 Mar, 89 1 a^i "t 
10 62 : Do. брег Cent. bref, ато 14-1 !5 9 0 E zept * : 
St. 4! Do. 49 per Cent. Debs. . өө. 9-66 418 9 J лг, ‚ Бер! uy ae 
6 1/3 I. к E. T. & Lt. b per Cent. ‘Pref. i-1l | Mar E M mu * 
Et. 4% bo. 4 per Cent. Dob. Stock... (0—5 6 30 dan duly “ 
St. b; Taney: td. Trams 5? Prior Lien Db. Bt. 94 —97 ` 5 8 0 Jan. july! MO Ша 
1t .. | Liverpool Overhead Railway Ord | 18-1 Ке, Р у oa ee 
10 57 | Do: LIE Cent. Pref. ........................ 8 =£ 5 TY 0 | Feb! AU HE : 
Bt. 47% | Е Deb.. .! 895-88 ` 411 0 ji J кы SAI, 290 
0 205 Londen d Trame. 6% heb Bia 1-4 5 17 9 р, July \ a | i: 
. 44 0 зет Cent. 1st Mort Btock = y ee 
St. Mersey Con. Ord. Stock uhi. 85 зб: е. eb, July м ra 
Et. Do. З per Cent. Perp. Pref. ............... | 8 -6 = Feb, Aus. 
p .. Metropolitan Elec. Tramways Р = = April. “ 
1 0/6 Do. ö per Cent. Cum. Pref. . з E N- i b 7 0 rh. x vi UU 
St. 44% Po. 43 per Cent. Deb. Stock 938-96 418 9 Ja „Ausg. 
b .. New Gen; T: r et. 6 per Cent. Cum. Pref! 1—13 An у e3 "s 
) 4% Potteries ‘Elecitie Traction о belts — 7 2 112 ae dm 
106 Ро. Б per Cent. Cum. Pref. ... ]- } ii 24 Ар, Oct| .. | .. 
St. 442 Ро. 4 er Cent. Deb Stock. 93286 1 Feb Aung 
1 0t} B. Met. Elec. Trams. & Ltg. 6% Cm. Pref. 1—1 18 9 May, Nor à 
Bt 42 Бо. d per Cent, Deb, Block , юы 5,17 0| Fob, Aug | ..| .. 
100 6% | Funderinnd Inet. Lic. [rms let Mt. Db. "7 Zai ‚(415 8 | Jan, July T E 
e b% { nneripgreund lic, Кук. Co. of Сн 3› 8 | 5 10 0 Jan, July н si 
Б .. Р Yakan ге M A. ) bles. fees 1 — 39 12 10 0 June, Deo @e e.c 
AC m | 1 ү Cert. Cum. Pref, MOS Tt | -~ arch. ee ee 
6 10. per Cent. let Debs. р = m . vs 
: З 88 —6 6 4 0| Јав, July 8 


In calculating the yields allowance has been made for 
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_ ELECTRICAL COMPANIES' 


Last | 


E 


DEED 


p 
Н 


3/0 
ax 


10/0 


4% 
1/8 
4% 


10 2 
10 3/0 
10. 67 


| Do. 4 


SHARE LIST. 


NAME. 


ELECTRIC MARUFACTURINC, &c. | 


Aron Electricity Meter Ord. ............... 
Do. 6% Cum. Pf. ex. on a/c of arrears 

Babcock & Wilcox Ord....................... 
Do. Pref... 


British  Tneniated * Helsby Cables Ord. 

Do. r Cent. Pref... 

Do. r Cent. 1st Mort. Deb. (red.) 
British oms'n-Houst'n 43 1st Mt. Db. 
British Westinghouse 6 per Cent. Pref... 

Do. 4 рег Cent. Mort. Deb. Bek 
Rrueh Electrical Engineering ... 

Do. 6 per Cent. Pref. non-Cum. . 


ansero 


Do. 44 per Cent. Perp. 1st Deb. Stock 

Do. Perpetual 2nd Deb. POOR ur 
Callender's Cable Con. Ord. .. TE 
t Do. Я er Cent. Cum. Pref. . 

Do. pper Cent. let Mort Debs. (red. ) 
Castner e ellner Alkali Uo. ..... .... 


Do. $j per Cent. 1st Mort. Deb. (red. . 
Chadburn's (Ship) Jelegraph Ord. 
Do. 6 per Cent. Cum. Pref. 
* to. be & Co. (Nos. 1 to 96,000) ...... 
r Cent. a Mort. Бе ге 


Dick, Kerr & Co. 0 M 


р 6 per Cent. Cun. "Pref. . 
Do. 4j ре per Cent. Deb. Btock . 
| Batson gay United (“A“ Bh. ) (£8 pd. ) 


| Do. b per Cent. 2nd Deb. SIE 
Edmundson's Elec. Corp 
| Do Do. : ре Cent. Cum. Pref. . 


er cent. Ist Mort. Deb. red.) 
| in: esiste. Со.......... өз 
| Bo: 7 per Cent. Cum. Pref. беек V reris 


ed все еп (1900 
Do. 4 рег Cent. lat 
Henley's Telegraph Works dar 
Do. 4} per Cent. Pref. ..................... 
Do. 4ф per Cent. Ist Mort. Deb. Бос 
Indis Rubber, Gutta Бева &c., Wrke. 
Do. 4 per Cent. Debs. 
` Ricbardsons, West garth 
Do. 6 per Cent. Cum. Pref. ... . sss 
Jo. 4} д Cent. Perp. Deb. Bock ds 
Simplex Conduits Ord. .. T 
Lo. 6 per Cent. Cum. Pref.. wae 
‚ Telegraph Conetruction & Maintenance | 
Do. 4 рег Cent Deb. Bonds (1909) . 
Vickers, Sons & Maxim, Ltd., Ord. 
Do. b per Cent. non-Cum. Preference 
Do. 5 per Cent. non-Cum, Preferred | 
Do. 4 per Cent. 1st Mort. Db. 8k. (red) 
per Cent. 2nd Mort. Deb. el 


Do. 4 

J. G. White & Co. 6 ст Сеп Сиш, B 
Willans & Robinson ie 
Do. 6 per Cent. Cum. Pref. ... 


"озот ов ооз 


Do. 4 per Cent. 1st Mort. Debs...... 


TELEGRAPHS. 


Amazon Telegraph ... 
Do. б per Cent. Debs. (red. Y 
Anglo-American „................................ 
Do. Preferred 
Do. Defſerred . 
Commercia) Cable 4 per Gent. Deb. un 


Do. Preference 10 per Cent... 
Direct Spanish Ord... 
Do. 10 per Cent. Cum. Pref. КККК ОССО 
Do. 44 per Cent. Deb... e 
Direct United States Cable .. 
Direct West India Cable 43% Eg. Db. (rd. JJ 
Eastern Ordinary „,............................. 
Do. 34 per Cent. Pref. Stock 
r Cent. Mort. Deb. pue deo) 
Eastern Extension . 

Do. 4 Jer Cent. Deb. Stock .. " 
Rastern & 8. African 4% Mort. ‘Deb. 1509 
. 4X Mauritius Sub. Debs. (red.) . 

G.N. (of Copenhagen), with Coupon 71.. 


ое %% 


Фоо ово Cee реоповровосо оо 0 „„ „„ 


6% Cuba Submarine 


Halifax & Bermuda 447 1st Mt. Db. b. (red. 


Mackay Companies Common 
t Do. Preference .... 
Marconi s Wireless Teleg. SCO: эмиш. 
Pacific & Europe'n Tel. 4xQuar. Dis (red. 
West Afiican Telegraph Shares. 
| West Coat of America . . . ses | 
Do. 4 рег Cent. Debs. ..................... 
W ect India & Panama ........................ 
Do. 6 per Cent. lst Pref.. 
Do. 6perCent.2nd Prefiex.o on nuje oft ar. 
Do. b per Cent. Debs, ... 
(Western lelegraph ... к 
Do. 4 рег Cent. Deb. Btock (red.). 


TELEPHONES. | 
Amer. Telephn, & Telegh. Coll. Trust. 


É 
.| 
]nào-Kuropean... ран 
— 


he 595 4 per Cent. Bonds | .................. 
Ачи Portug'se Tel. 6% 1st Mt. Db. AS 
Telephone ...... — 
Manis Video Telephone. Ord... к 
Do. б per Cent. Pref.. e 
National Co. Pref. Stock 
Do. Def. Stock. 
Lo. 6 per Cent. Cum. lat Pref. 
Do. 6 рег Cent. Cum. 2nd Pref. .. 
| Do. Брег Cent. non-Cum. 3rd Pret.. 
Po. Deb. Stock 3) per Cent. RA 
Do. 4 per Cent. Deb. Stock pe ; 
| Oriental ..... | 


Do. 6 per Cent. Cum. Pret.. 
1 55 pe вео ebe 
Telephone Co. of Egypt 4 Stk (red. 
United River Plate... IMS e 
Do. 5 рег Cent. Cum. Pref. .. Masi: 


FINANCIAL, BVESTMENT, m 


[0 | Elec. & Gen. Investment ex Cum: Pref. 

Globe Telegraph & Trust... ius 

it Do. 6 per Cent. Fref.... 
Submarine Cables Trust (Cert. J.. 


pe Cent. Mort. Deb. Stock (rd.) 


(Co, Lid. [T 


Frio-e KATEZ Бош 
Mon, | Үп | DIVIDEND '5 DAYS 70 
Dec. 23. ED. UR ` DEC. 8, 
| ! High- Low. 
5 £ a. д. est. | est. 
vanes | eo . s 
iuis ee 
' ct. 3 1 
31 7 5 6 July, Feb 4i | 
bi - | 418 0 | Jan,July | .. 1“ 
101 --104 4 6 6! Jan Jay! | X 
85 -59 6 1 0 Mar, Sept -|- 
2— | 5 Feb, Aung ,, 
45-55 6 17 6 Jan, Jul 4d 45 
3 | e March өр owe а 
х 3 Ер Маг, Bepft ,, 
831—886 5 4 6 Mar, Sept 
65 —68 | 612 Озан July, 
93-198 7 8 6 Jan, July, 9$ . 
5 63 Е. 6 6 Jan, July | V qo tae 
10 107 4 8 6 Nov, Мау .. . 
1 nt (218 0 | May, Nor 
101 —1 4 6 6 | Feb. Aug | i " 
14-13 8 0 о March 
Iei 5 1 0 April, Oet . . 
15—11 8 5 0 Jan, July 
96 —99 5 1 0 Jad, July; n. 
14—10 7 5 6 Sept. 
1—14 HT 0 | Sept .. 8 
101 —104 4 6 { Jan Sly , 3 wa 
b 11 0 Feb, Aug i j 
14—98 5 0 Feb, Aug | ?5 Rj 
79 —8Y '4 17 June, Dec: .. 
57 —0 5 11 Mar, Be t EN 
-ü | ae Jan, July) o. 
-14 ЕЯ Мау, Nov .. „. 
15 —B 5 12 0 | Jan, July i ee 
=} $e | Jan, July ee 
i-h m July .... 32 d 
59 —C4 6 5 0 oe ee | os 
8 —84 | 517 9 June, Dee 
8)—9? |4 7 0 Mar, Bepft „ 
104-11) 6 10 6 Feb Aug 118) 11 
5 —bj 4 2 0 | Feb, Aug oe oe 
101—146 4 5 0 Маг, Sept, ..| . 
153-1} | 6 2 6 Feb, Aung 
96 —08 4 9 0 April. Oct; ..| . 
— Ё 6 8 0 Nov .... | T 
13-48 6 8.0, Мау, Nov .. | .. 
91 а 412 6 Jan, July! œj] .. 
284—294 6 2 0 | Mar, Juy ..,. 
100 ED 3 17 9 Јар, July 
2 — 28 7 2 6 | ae 21 2 
1—1 414 0 181 .. 
106 —108 4 12 6 T 
101 —108 | 817 6 June, Dec 1024 16 
1024—1013 4 6 0 June, Dec 1041 | .. 
p: 770 Jea, тар 1 cas 
—) d Apr. Oct oe oe 
—8$ 8 0 0 Apr, Cet 
72 =й '6 4 0 Мау, Not 
| | | 
| 
24-3 æ Iune, Dee 
4157; 9H o Eren .. 
7 6 FE, My, Ag. N ..| e 
z E 519 6 FM Ab. N 100 0 
156-155 9 2 6 F. MV, A8. N 151 1% 
$9 —6 4 14 0 Jn, Ap, J, 81 . 
6—7 7 3 0 Feb, Aung 
15—16 6 5 0 Feb, Aug z 
93—84 518 0 April. Oct 2 
8&p-tà 5 14 0 . 81 
1007-1037, 4 7 8, Jan, РА a | ө 
181—184 6 14 6 J, Ap. J, .. 
100 —105 14 5 0 June, Dec .. .. 
131—184 | 5 4 0 [Ја Apr. 13 4 181] 
4 —6 4 1 6 Ару | e 
6943—1014! 8 18 6 | May, Nov n - 
1-19) 510 6 Ја, Ар,Ју.0| D8 12 
99 —1 818 3 Feb,Anug! el » 
9:3—1003' 8 19 6 Feb, Aug) = 
99 „101% 319 0 | May, Nov, .. 
34—824 6 8 6 Јао, Jul 
99 — 101 49 0 June, р m 
59-5. 6 0 0 Мау, Nor 
50 —55 7 6 0 | Јар, Jul 
b5 —65 |6 3 0 JmApJrO > ~ 
а) | — April. m oe 
cò —1‹0 | 4 0 0 June, Dec | ee ~ 
10 —104 8 16 0 June, Dec 11 TI 
14-15 | 818 6 May ...., A e 
88—100) 4 0 0 | Јав, July -| e; 
8-4 АЕ May, Nov ve i 
7-74 8 5 O My, Nor 
7 —7 = yen ! oe oe 
99 —102,4 18 0 ар, 4 
1—13 586 MrJn,U.D 8 13 
9» —102 3 18 6 June, : 
| 
| 
88 —0 |4 8 6б|дапШу |“ 
t9 —102 | 4 13 0 Mar, Set = 
61—74 | 510 6 August.... 
lim 518 0| Nov .. 5 
—1 5 0 0 May, Nov T 
109 —10 5 8 6| Feb,Aug 10g 10 
1084 107 6 12 0 | Feb, Aug s 
14—124 4 16 0 Feb, aus 
10 —12 5 0 о Aa 5s 5 
55. — 5 4 14 eb, ie 
- Ба n I 0 June, рес Mi 
100 ~102 3 18 0 Jan July = ” 
1,5—1,5; 518 0 April, t - | 
1-1 6 1 0 | April, Oct $ 
99 —93 '4 6 0 Jan, JU Е 
19 —102 | 4 8 à 1 у : 
— 512 3 
+E 413 0 June, Dec, e ' 
9 —3 8 0 Jan, Jul ma e 
90 14 0 [sp DeMrju Dd 
124—184 4 10 6 SpDeMrJn iè 
124 —127 | 4 14 8 April, : 


acerued interest but not for redemption, { Ex dividend 1 The London Stock клад; Committee nave declined to quote these, ' 
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electric cooking, because it will enable electricity supply 


„„ укы арага 42 ; ; , : : ; 
Arrangements for he Weck т УЕ = 446 | undertakings to provide electrical energy for this purpose 
Eua on Railways, tus: and Exp GEL Vas at a very much lower figure than has hitherto been the 
vt om | i К ; . ; . 2 
Continuous and Me: | N. Heed Hage pis ру | case, and electricity may then be looked upon as a genuine 
ting-current Traction. By | tinants of all kinds 105 1 rival of gas in another sphere. The greatest difficult 
Philip Dawson. Illustrated. ү Purposes [Standage] | € : | . Pu : y, 
(pied re . 428 | The late Lord. Wan E iod assuming that electrical energy is supplied at a sufficiently 
tae St duction ak the London. Electric Supply " low rate, is the cost of the apparatus. Hitherto, prices of 
Goldschmidt. Illustrated. i бошоо к; аа 446 electric heating and cooking apparatus have been so high 
B m 40 Transat antic Wireless Tele. that the average householder has not been anxious to make 
п the City of London . essen inc A. the experiment of electric cooking, which entailed not 
Шан e а, ыд | Hadimi ei . merely a comparatively heavy outlay upon apparatus, but 
Hels By С. J. Watson. Theory of Alternate-current also necessitated a special circuit in order that he might 
Wael 434 ae . n CE enefit by the cheap supply. It, therefore, behoves the 
Power Transmission осше s] еы Бо Supply 9: manufacturer to see what can be done to cheapen appa- 
Then tee b Goodman. ЕА E e о 449 | ratus of this kind, so that development may not be delayed. 
P q Repulsion Motors он н аре аво | Mr. WILKINSON also mentioned the interesting fact that he 
,É К. н жиы, ns Nar древен by Moss n has been considering a case of heating 300 gallons of water 
т 1 ко «оо. | Imi . eee . • ha • 
ae мш, MET Exhibition of Apparatus at per hour for two hours daily during the early morning. 
raphy. By J. A Free” the Physical Society. Illus. Steam was unsatisfactory, owing to the great loss in con- 
be. . A. Flemin trated. Concluded 452 у» ‹ Б Е : 
в Illustrated. ‚ Callender's Slide Rule for densation, and therefole the choice lay between gas and 
The Heraeus Mercury Vapour TS еш * 453 | electricity. The cost of gas was found to he £80 per annum, 
mp. By | : ated ...... А Ж А, 8 
Far inva 0. Bussmann. 442 | Nctes on the Proposed Home as against £50 for electricity. We hope that Mr. WILKIN- 
At ico chemical Study "eS ва BYE а55 | 80% efforts will receive an early reward in the shape of a 
Green lex Copper | Patents Expiring in 1908.... 454 | good load for his station from heating and cooking for 
[Barker] ; « 1 Public Companies Wound Up, d ti ; | | 
гкег]; e Dis.  Diseolved, &c., in 1907... 454 domestic purposes. | 
covery of the Alkali ( ; &C., In — — 
Metals by Davy: en Electrical Joint Stock Com- | 
апае of the Discovery Mhnicipa | Pore Genc! 9 Electric Power Undertakings. 
Electric Lighting’ p W o з 455 | WIII this issue we present to our readers the first of our 
'1й1 | Н . . A ss 
5 „ , 443 „ 5 à 453 | Annual Supplements dealing with the Electricity Supply 
meL Eso A Y 1955 eM Reports ................ 461 | and Traction Undertakings of the United Kingdom. It 
. Liit carit 464 | will be noticed that this year we have altered the usual 
| order in which these tables are published, and Table III., 


containing a record of the Electric Power Supply Under- 
takings, is now the first to appear. No new power company 
has been formed during the past 12 months, and, since 
many of the existing companies have made but little pro- 
gress, the table shows no great alteration from the one 
published a year ago. The greatest advance is undoubtedly 
shown by the Neweastle-on-Tyne: Kleetric Supply Co., 
the total connections to whose mains now amount to 
73,000 kw. ; but the other two companies operating in the 
same neighbourhood—viz., the County of Durham Company 
and. the Cleveland & Durham Company—have also made 
satisfactory progress, the latter company having com- 

pleted a new generating station, and being engaged in the 

a8 4. ‘ely to show a diversity factor as high erection of one near Middlesbro’. Among the most interest- 


ave ay a way be accepted as a general result, it will [ing developments we may mention the supply of 1,600 ae 
Very material bearing upon the future popularity of Љу the Yorkshire Power Company for the manufacture о 


NOTES. 


m M Electric Heating and Cooking. 
iin. Я а Interesting points brought out in the 
tric power вц $ Woopnousr’s Paper dealing with elec- 
ILKINSON T де that emphasised by Mr. GEORGE 
into the бево Bf І 5 been looking pretty olosely 
found that in th . cooking at Harrogate. Не has 
versity factor a Ar of ordinary eléctricity supply a 
ing largely due t is obtained, this satisfactory figure 
Which reaches | Ше character of his summer load, 
8 maximum in September. Excellent as 


this diversi 
92 TSity fa И : 
nc cooking 5 jul may he considered, he finds that elec- 
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calcium carbide; whilst the North Wales Power Company 
are engaged in a long extension of mains for supplying 
power to the works of the Aluminium Corporation. Such 
loads offer great possibilities for obtaining improved load 
factors, and, as the importance of so reducing the stand-by 
charges is fully realised, we expect that there will be con- 
siderable developments in this direction during the present 
year. There is no doubt that the high price of copper, 
which prevailed until nearly the close of the past year, 
had a tendency to restrict all mains extensions, for the cost 
of distribution may easily outweigh any economies gained 
by the use of large-sized units for generating purposes. 
We regret that the South Wales Power Company have 
failed to place their undertaking on a satisfactory hasis, 
owing to the lack of the necessary financial support, and 
have, therefore, been forced to sell parts of their under- 
taking to subsidiary companies and to local authorities 
included in their area of supply. On the other hand, it is 
very gratifying to observe the way in which the Yorkshire 
and Clyde Valley Companies are developing the supply in 
bulk to small towns where the local authorities would 
otherwise have little chance of satisfactorily working their 
provisional orders ; the results should prove beneficial to 
all concerned. 
Expiring Patents. 
THE patents which will expire during the present year, 
a full list of which will be found elsewhere in the current 
issue, include fewer of particular interest than is often 
the case. Among those of importance may be mentioned 
C. Е. Scott’s well-known patent for obtaining three-phase 
eurrent from а two-phase current network by а simple 
method of connecting up the transformers, and a patent by 
Hurtis and LEBLANC, referring to their well-known device 
for preventing the hunting of alternators. This patent is 
not for their original device, known generally as an “ amor- 
tisseur,” but provides for the use of a condenser of large 
capacity in place of the copper circuit ; or, instead of an 
ordinary condenser, an electrolytic condenser may be used. 
Another patent is that of ApAus- RANDALL, relating to the 
improvement of telephonic transmission by making а trans- 
mitter in several sections and connecting them in parallel, 
these sections having a common diaphragm. Among elec- 
trolytic patents is one by HARGREAVES-DBIRD for perme- 
able wire-gauze cathodes for use in oxidation cells, and a 
KELLNER patent referring to the electrolysis of alkaline 
salts. The alkaline metal is deposited from the solution 
into mercury in а chamber ; this is moved after a time, so 
as to expose the amalgam so formed to water, which dis- 
solves out the alkali metal, after which the chamber is 
moved back again, thus giving the well-known KELLNER 


cyclic process. 
— — 


Provisional Orders in 1908. 
ELSEWHERE in the present issue we give a list of applica- 
tions for electric lighting provisional orders which have 


been deposited with the Board of Trade up to December 


е) 


21st last. They number 27, compared with 


tensions of existing orders. 


эз а year ago, 
and they are mainly concerned with amendments or ex- 
Recently we dealt with the 
causes tending to diminish the number of new schemes; 
but in connection with provisional orders for electric light- 


ng we might point out some further causes, which are due 


to the action of the Board of Trade and the Local Govern- 
ment Board. For many years the former has refused to insert 
a clause in provisional orders allowing their transfer to 
companies, and, therefore, if a local authority subsequently 
finds that it is not in a position to carry out the scheme 
for which it has secured a provisional order, a further 
application to the Board of Trade is necessary before any- 
thing can be «lone in the way of transfer. 
first refused to insert the transfer clause in provisional 
orders, it did good by checking the traffic in these orders, but 
it has also checked electrical progress in many of the 
smaller towns. There now seems to be no particular object in 
the refusal to insert the clause, and if the point were con- 
ceded, cases of orders lying idle might perhaps be less 


When the Board 


frequent. 


TURNING to the Local Government Board, we find that 
the inspectors, in carrying out inquiries, are now very 
exacting in the information required. This policy is, no 
doubt, a right one, for there have been many cases in the 
past where the information required has been much too 
limited for any proper consideration of the desirability of 
the scheme. But at present the Local Government Board 
seem to be going rather to the other extreme. For 
example, at Dover the inspector recently required the 
production of the original report of the consulting engi- 
neers who recommended the purchase of the undertaking 
in 1903, so that he might consider whether the price then 
paid was excessive; and at Watford, as the outcome of а 
recent inquiry by one of the Board’s inspectors, the system 
of’ giving bonuses to workmen at the electricity works has 
been condemned, as the Board consider that the system, 
unless carefully watched, might lead to abuses. Matters 
of this kind certainly do not appear to be closely 
connected with the question of raising a new loan. Again, 
we consider that the conditions imposed by the Board in 
regard to loans for extensions of mains are somewhat 
severe and lack flexibility. Further, there is the standing 
grievance that a local authority cannot pay its employés 
out of capital when they are engaged on extensions of 
mains, although if such extensions are carried out by con 
tract for the local authority concerned, the cost of 
labour necessarily goes to capital account. It is certainly 
desirable that the Local Government Board should be 
| vigilant: but it appears to us that such vigilance should 
be mingled with somewhat moré discretion. 
' i : 1 
_————+Ф+-Ф-иш»е-ш„————=- 


Improved Sanding Apparatus for Тгашсагв.—Їп our 97 
of April 12, 1907, we gave a description of a new device for 
sanding rails designed by Mr. C. W. Mallins, traffic manager 
of the Liverpool Corporation Tramways. Mr Mallins now in- 
forms us that 300 tramcars in Liverpool are equipped wi 
this system and that the working is quite satisfactory. 
arrangement for sanding the track in case the car should rao 


backwards has also been added, and should, if reliable, form 
a valuable addition to the other safety apparatus. 

Cable Interruptions. Date of Interruption. 
Brest — Dakar . . . . . July 22, 1907 
гаре Mono FCC usce СИРЕ ЯЯ Des м 1907 

ечса— Tanglertrkksdss or tok 
Bathurst Evins CCC Dec. 28, 1907 


F 


. iom 
cable i 
| enterprise has the danger which incidentally belongs to 
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Lord Kelvin 's Will.—It is announced that the la i 

Kelvin by his will (dated December 8, 1905) left 1 ы} ка pus ree 4 i 5 ыч 
estate to his widow, Lady Kelvin, absolutely. A le f і үз К? oi e тыгара; 
£5,000 is left to the University of Glasgow V dd e ee тее engaged. 
applied y 8 senate for promoting research and the teaching | ship, EU E кш ae deen io is 
à res p n „ with natural philosophy, of | harbour. Mr. London had with him a native Ку 5 
ee = Та hn Ka зырт M the University. | to have fallen into a trap laid for his capture as the Way es 
grand-nephew, Dr. J.T. Bottomley and Dr Ура рем авй ouk R „ London whether 
and his solicitor, Mr. T. Warren. The total estate has nov yet | The Dativo t TTT 
been estimated for probate, but is stated to be under £1 "000,000. in the. MAE FFV 
Pind usine and Light Railways Association.—The Ansell had reached the“ Colonia," but Mr. London fail. 
с ‘cular of this Association for December contains full | ing to arrive, anxiety was at once felt as to his where- 
“о of the visit paid to the London County Council’s | abouts, and a search party of 50 police, a number of volun- 
: meas enerating station at Greenwich and of the annual | teer natives, and a party of sailors and cable’ hands 
а eld оп November 20th, under the presidency of the | from the ships, was immediately got together, and a complete 
: iride Argyll, К.Т. An account of the proceedings at the | search made, but, unfortunately, without any result, as no 
® mi general meeting on December 5th, together with | trace of Mr. London, dead or alive, or of any clothes or 
5 speech, is also given. Some interesting in- | property belonging to him, has yet been discovered. A 
т s set forth in a copy of the revised Board of Trade | disturbing element in the mystery was a message from one 
эшо ej concerning the construction and equipment of } of the chiefs of a neighbouring tribe requesting that the 
: 1 E light railways, which the Board propose to issue search parties should be withdrawn. The Telegraph Construc- 
early date. tion & Maintenance Co. cabled out an offer of £100 for 


Seis Telegraph Notes.—In the Echo de Paris for Decem- | the recovery of Mr. London, or for proofs of his fate. 
i 27th it was announced that experiments were commenced Two or three days afterwards a native appeared on the 
elon i he St уно fre cerry | nod mes ince iat a Pee M 
| ard the French cruiser “ г.” It was de. | London, whose body, he stated, thrown into a 
“ү wd ШЕ Меп communication between the“ Kléber,” жыла i A 20 7 кы! well being found and sera 
eship “République,” at Toulon, and th о trace of the body or of any property belonging to Mr. 
el Tower in Paris. The Sxoorimente proved лер оре ub London was discovered. It being e desirable that 
ка certain point, and it is stated that the French Government | the two cable ships should, with their créwe, leave the port, 
beg н adopt the Tissot system on a number of 26 “ Colonia is continuing her work of repair in the Pemba 
ida bs І that further experiments will be carried out in Ma н tare | че na 1 
А | 1 , ritish Colonia ce has taken the matter 
dis: announced in the French Senate, on December 28th, | ії hand, and the Governor of British East Africa, in conjunc- 
: Mii д 5 to be 5 between аиа 5 1 5 ч ша НА 
uring the present month. t i ormation of the whereabouts of Mr. Lon an 
Traction on Main ic A recent number of the in. this work thousands of natives are engaged, hope being 
Elektrotechnik und Maschinenbau contains an article by Herr still expressed that the missing engineer will be found alive. 
Herzog on the Lótschberg Railway. This will be the first No similar misfortune has ever overtaken a telegraph man in 
dis 50 їп the design of which electrical operation es Feds ot се того, Wi uer NA 168 ae wade 
link between the e 79 ideration. It ы form a connecting regret to “aay that с оа amet Uf perse b^ 
xistin 
el ae trains of 300 Ша aid odi кызл шыш: уа is no news has heen received tending to relieve “the anziety of 
wil be ү ede locomotives being used. Electrical energy e London p the parents of the missing engineer. Mr. 
plied at the northern end from the Kander and | London, sen., who is well known and greatly respected in 


neck generating plant, and at the southern end from the | telegraph circles, is unfortunately in a bad state of health. 


uz Works. No decision has yet b і 
t : yet been reached concernin 
he ш 10 stem to be used. Although the first cost will be 
А or electric than for steam operation, it is claimed that 
we cost will be lower. 
iel ries Photography. —It is announced by the Daily C'hron- 
ber 28th дА lie demonstration was given in Paris on Decem- 
photograph нае due, to М. Berjonneau, for transmitting 
pol tn 4 wireless telegraphy, among those present on 
Telegraphs, I de M. Simyan, under-secretary for Posts and 
tea that M. escribing the demonstration our contemporary 
wire telegraph, Berjonneau first transmitted to Marseilles by 
rds r id E ya photograph of M. Simyan, which was after- 
among the smitted to Paris, developed and handed round 
kway To жеры present at the demonstration for inspection. 
rj а 4 9d as an excellent likeness. Subsequently M. 
egraphy TM x а of photographs by wireless 
: ; Where they are stat M 2 
Produced with extraordinary fidelity.” конен 


London.—Seldom in the history of submarine 


ARRANGEMENTS FOR THE WEEK. 


| Roya INSTITUTION. 
Juvenile course of six Illustrated Lectures on ** Astronomy Old and 
New," by Sir David Gill, K. C. B., F. R. S., as follows :— 
Saturday, January 4th, 8 p.m, IV. The Major Planets." 
Tuesday, January 7th, З р.т. V. ©“ trum Analysis." 
RERUM January Ith, 3 p.m. VI. бошо, Meteors, Stars and 
ера.” 


TUESDAY, January 7th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting in the Physical Laboratory, University, Man- 
chester. Paper on Magnetic Oscillations in Alternators,” 
by Mr. G. W. Worrall. . 
WEDNESDAY, January 8th. 
ASSOCIATION OF ENGINEERS-IN-CHARGE, 
8 p.m. Paper on Electrical Measuring Instruments and Some 
of their Weaknesses,” by Mr. К. Edgcumbe. 
JuNIOR INSTITUTION OF ENGINEERS. | 
Sp.m. Meeting at the Society of Arts, John-street, Adelphi. 
Paper on Recent Improvements in Electric Conduit Trac- 
tion Construction," by Mr. F. Roose. 
THURSDAY, January 9th. 
THE INSTITUTION or ELECTRICAL ENGINEERS. 
8 p.m. Meeting at Great George-street. Paper on Cost of 
Electrical Power for Industrial Purposes," by Mr.J.F.C.Snell. 
DUBLIN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


‘om. Meeting at the Royal College of Science, Dublin. Dis- 
Ed j Snell's Papei on ‘Cost of Electrical 


е wo А 
brought xad oe laying and repairing been so forcibly 
nous reached Lo us as was the case when, a few days ago, 
respected of tel ndon that one of the best known and most 
Mr. egraph engineers engaged in these operations, 


tom ondon of the ' i : ' 
› , e Tele ) i V р cussion on Mr. J. F. С. 
ance Co. 8 6.8. “Colonia.” h d graph Construction & Semen Power for Industrial Purposes.” 
the east coast of ve ad met with foul play near Mombasa, эйр, s 
by the Е of Alrica, where the “Colonia,” accompanied ‚алау Tun ELECTRO-Hanstoxi SOCIETY. 


as 
engaged n Telegraph Co. s c.s. “Sherard Osborne," was 8 p.m. Smoking Concert in the King's Hall, Holborn Restaurant, 
repair of the cable which puts in at that port. W.C. 
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ELECTRIC TRACTION ON RAILWAYS.* 


VL—GENERAL COMPARISON OF CONTINUOUS AND 
ALTERNATING-CURRENT TRACTION. 


BY PHILIP DAWSON. 
(Continued from page 83.) 


Summary.—In drawing a com rison between continuous and alter- 
nating current traction the author first gives a general com rison of 
the available systems, and then passes on to the question о choice of 
the most suitable system for а given case, аз illustrated by the require- 
ments of the London, Brighton and South Coast Railway. The general 
scheme for the electrification of the suburban system of this railway is 
outlined. 


In the first article of this series, which appeared in Zhe 

Electrician ої April 19 last (y. 4), an attempt was made to 
tabulate the railways according to the 
different classes of service which they had 
to perform, аз well as in accordance with 
the districts which they ‘traversed and 
served, and this classification is again re- 
ferred to, as the system of electric traction 
best suited to any individual case will 
depend upon the particular class of service 
which a railway has to perform. 


In order to be able to decide as to what 
system may be the mest advantageous in 
any particular case, it will be necessary to 
consider the various traction motors at 
present in use, and to classify them and 
consider the peculiar points ofeach. In the 
following classification only those systems 
are considered which are at the present 
moment in practical service, аз it would 
occupy too much space, and not be in ac- 
cordance with the object of these articles, if 
all the various systems which have been, 
or are being, proposed, but which have not 
yet been executed or put to the test of 
practical operation under conditions of 
actual railway service, were to be con- 
sidered. 


On this basis, the following classification 
has been prepared :— 


| | [ Low pressure— d. e., 500 to 
Continuous or direct- | 750 volts. 
current motors | High pressure i. e., 750 
to 2, 000 volts. 


Standard three phase, speed regu- 
lation by resistance inserted in 
rotor, as at Burgdorf Thun 

Three phase with cascade or con- 
catenated control, as on Vallte - 
lina line 

Three phase with control effected 
by varying number of poles 

Plain series, as constructed by 
Westinghouse Company 
Compensated series, Siemens- 
Single Schuckert design 
phase Best repulsion, Winter- 


rg 
$ 


Alternating · ourrent motors 


Eichberg design 
Ward Leonard as constructed by 
Oerlikon Company 


26 mn 


эгїї М 


Having thus classified the different systems before more 
closely examining the detailed features, or describing the 
peculiarities of the construction of each, it may be of 
interest to generally consider the special features which 
apply to the three great classes of continuous, three-phase 
and single-phase motors, and to examine how far the 
peculiar features of each system will render the three classes 


applicable to distinct classes of railway work. 
* Copyright. All rights of reproduction are reserved. 
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FIG. 1.— МАР SHOWING 
SUBURBAN SYSTEM OF THE 
L.B. & S.C. RAILWAY. 
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Epsom Downs 
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ondon Bridge 


After having thus considered the general classification 
of traction motors into the various standard systems, it 
may be interesting to consider what are the principal con- 
ditions, applying to railway working, which will dictate 
what system may. be best adopted in any individual case. 
For this purpose we will first examine the conditions which 
obtain, and which have to be considered, when the electri- 
fication of the suburban system of one of our large rail- 
ways is under discussion. l 

it is evident that in auch a case the distances to be 
electrified may be considerable, thus from. the map (Fig. 1) 
showing the suburban lines in the case of the І.В. & S.C. 
Railway, it will be seen that lines over 21 miles in length 
must be taken into consideration when the problem of the 
electrification of this suburban system is considered, and it 
will be noted, therefore, that once electric traction is in- 
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stalled, say, a3 far as Redhill Junction, or Crawley, more 
than half the distance to Brighton would 
and it, therefore, appears important under these circum 
stances to adopt such a system 85, shoul 
desirable in the future, could, without undue expense \ 
extended at least as far as Brighton ; and what holds goo" 
їп this case will be found to apply to practically oo 
suburban railway electrification which may have 
considered. 


\\ 
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Now, if the train service is examined, and the type and | conditions, therefore, which have to be always kept in mind 


size of train considered which will have to be operated, it 
will be seen that, although for certain periods of the day 
comparatively small train units composed of from two to 
four carriages may be found advantageous, there are other 
times, particularly at rush hours, when much longer trains of 
from six to even 12 carriages may be found desirable, nay, 
necessary. That this is the case is absolutely proved by the 
train units adopted both by the Lancashire & Yorkshire, the 
District, the Metropolitan and the Great Western Rail- 
ways, and under these circumstances it will be the start- 
ing currents required for the heaviest trains, as well as 
the average kilowatts necessitated for train propulsion, 
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Fic, 2.—Curve SHOWING RELATION BETWEEN CURRENT AND LINE 


po FoR TRANSMISSION ОЕ 2,500 Kw. WII Power FACTOR EQUAL 
› ONTE. | 


which will have to be examined, and upon which the choice 
of traction system (other things being equal, or nearly so) 
depend. Under these circumstances starting currents 
of 2.000 amperes, at 500 to 600 volts line pressure, will be 
nothing out of the ordinary, and from 500 kw. to 800 kw. 
will be absorbed on the average while the train is being 
B ay To give some idea of what this means, let it be 
dh at a 70 Ib. per yard third rail would at the standard 
" 8 usually adopted for copper cables only be rated at a 
EE capacity of 1,000 amperes, or half the amount of 
i ng current. These figures will suffice to show the 
vastly different considerations which have to be dealt with 


are shown in Fig. 3, which reproduces calculated results 
! 


in railway work are:— 

1. The very heavy starting currents at pressures such as 
are standard continuous-current third-rail railway working, 
—4.e., 600 volts. 

2. The large kilowattage required per train in motion. 

3. The long distances to which energy would have to be 
transmitted, as for reasons of economy the number of power 
stations must necessarily be as restricted as possible. 

Experience has shown that under the ordinary conditions 
that obtain in connection with railway electrification, 
economy demands that the electrical energy he generated 
and transmitted in the form of alternating currents. The 
question as to whether the current should be generated at 
the pressure at which it has to be transmitted or at a lower 
pressure, “step-up transformers" being utilised to raise 
the current from the pressure at which it is generatedtothat 
of the transmission lines, depending on the transmission 
pressure adopted; thus, for anything up to 10,000 volts 
there would seem to be little if any reason why the current 
should not be generated at the pressure at which it is to be 
transmitted. For higher transmission pressure, which in 
some cases of the long transmission lines, reach 75,000 volts, 
although probably in the United Kingdom 40,000 volts 
will be found nearer the limit; a low-pressure generator 
with “step-up transformers " will he found necessary. 

Now, regarding the operating conductor from which the 
trains collect the working current. The heavy currents 
which will have to be dealt with per train, both by the 
working conductors as well as by the collecting devices 
on the train, and part, if not all, of the controlling devices 


in the case of the electrification of a London suburban line 
worked with 600 volt continuous current. Thus, in this 
case, the starting currents amount to 2,275 amperes and 
the average current in the case of the run between two of 
the stations averages 1,000 amperes. The heavy currents 
entailed by a consjdgrable train service are difficult and 
costly to deal with, as will be seen by the sub-station plant 
which would be required for operating a portion of the 
L.B & S.C. Railway by means of 600 volt continuous cur- 
rent, as shown diagrammatically in Fig. 4; and for the 
service of this small portion of the system it was fouud 
that nine sub-stations, containing altogether 35,000 kw. of 
rotary converter and static transformer plant were neces- 
sary, or 175 per cent. of the total rated capacity of the 


inm 
п railway practice, as opposed to tramway or light railway | power station. 


à—4—4—— 
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| Fic. 3.—CurRENT CONSUMPTION FOR SUBURBAN TRAIN AT 600 VOLTS. 
Maximum Starting Current, 2,275 Amperes. Average Current during Time Motors exerting Tractive 


ida mu а starting current of 100 amperes per car 
th оі the mark, and 10 kw. to 25 kw. would be 
ee per car in motion. 

о а glance {һе relation which exists between 
M UR за утеп; for a given number of kilowatts, the 
actor tS 2 has been prepared on the basis of a power 
RE unity. For lower power factors the currents 
press 10 have to be decided by the power factor ex- 
pow ec m decimals which, according to the value of the 

er factor, would increase the current values. The three 
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Minutes 


Effort in case of First Run, 1,000 Amperes. 


The use of alternating-current motors enabled a pressure 
of 6,700 volts to be adopted for the working conductors 
which calculation had shown would be an economical trans- 


mission pressure for the whole suburban system. 


It is generally admitted by all, that higher 5 
the working conductors than those at present used wit 
continuous- current railway motors are necessary for heavy 
railway working, and the only difference of opinion PR 
to be as to whether high-pressure continuous, or, higher- 
pressure alternating-current motor equipments will be used 
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in the future for this class of work. The foregoing re- 
marks have been made in order to show that 6,000 volts 18 
the lowest pressure in the working conductors which will 
give commercially satisfactory results, although some claim 
that higher working pressures still will be necessary. Thus, 
for the suburban line between Hamburg, Altona, Blanke- 
nese and Ohlsdorf, the Prussian Government selected 6,000 
volts pressure for the working conductor, whereas for the 
railways in and round Berlin, the Stadt, Ring and Vorort- 
pahnen, which aggregate 365 miles of single track, and the 
cost of equipment of which, including power station, will 
amount to £10,000,000 sterling, a pressure of 10,000 volts 
has been fixed upon. Again, the New York, New Haven & 
Hartford Railway are using 11,000 volts, the Seebach 
Wettingen experimental line in Switzerland 15,000, and 
the Swedish State Railway at Stockholm 20,000 volts. 

>. It will thus be seen that a very important factor in the 
choice of the system best suited for railway work is the 
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maximum working conductor pressure with which it can 
safely and economically be worked. And it is, therefore, 
one of the most important points of view from which the 
various traction systems should be compared. 


(To be continued.) 


Hydro- electrie Scheme in Chicago.—The sanitary authori- 
ties of Chicago have, according to the Electrical Review (N.Y.), 
recently erected a hydro-electric plant, which commenced sup- 
ply on November 26th. The equipment, which cost about 
£800,000 to construct, utilises the water power of the Chicago 
drainage canal. It is estimated that the revenue from the sale 
of current will reach £145,200. Several contracts have been 
obtained both within and outside the city limits. The present 
capacity of the station is 16,700 H.P. The supply cables are 
carried on steel towers 60 ft. high, which are set in concrete 


bases. Each of the six cables used is composed of 19 strands 


of aluminium wire. The line is 293 miles long. 


THE LEAKAGE OF INDUCTION MOTORS.“ 
BY DR. RUD. GOLDSCHMIDT. 
(Continued from page 855.) 


Summary.—Some important relations, derived from the circle dia- 

‘am, are given in the form of tables, after which the author considers 
the calculation of the no-load current of polyphase and single-phase 
induction motors with half-closed and open slots. These sections of 
the article appeared in our issue of Nov. 29. 

The different classes of leakage are then dealt with—slot leakage in 


our issue of Dec. 20, and zigzag leakage in the present installment. 


Curves are given for the leakage with different slot dimensions and 


also tables showing the effect of the coil ends with different classes of 
windings. The 


culation of the leakage factor, with polyphase and 
single-phase motors, and the influence on it of the different forms of 
winding are shown. 


(B) The Zigzag Leakage. 
For the second kind of leakage the name “ Zigzag Leakage” 
has become usual in practice as well as in literature. 


yoo Res 


atm ee 


- - 
—— Saman? АА ЕА 


To start with, we will assume that the number of slots is 
the same in the primary and secondary, and that the openings 
of the slots are very small indeed. T 

If stator and rotor slots have relative positions, as shown 
in Fig. 32, a stream of magnetic lines flows round the slots 
in zigzag form. For their calculation we assume, ав before, 
magnetic circuits closed round the slots, either one half round 
the primary slot, and the other round the secondary, or only 
round the primary, as indicated in Fig. 32 with slot A. Both 
modes of calculation lead to the same result. We therefore 
choose the simplest by assuming that the zigzag leakage lines 
close round the primary slots only. 


a b 
— — 


Fic. 33. 


In the position Fig. 32 the permeance is largest—viz., 
T” a =0-25x tA per slot and per centimetre core 


К мах, д 
length. In Fig. 33a the zigzag permeance is zero. In an 


intermediate position (Fig. 33b) T", —z/& X (ti /A. 
The average value is | 


t 
E Жу 
тах xij ext uo. 17 x, 


0 

If the number of slots in the rotor is double as large as that of 
the stator the former contains in each slot only half as many 
ampere-turns as the latter, as the total number of ampere-turns 
are equal. In the rotor position Fig. 84а the permeanco 1° L 
maximum, viz., 0:125 x ¢,/A. In position Fig. 34b it is a mml- 
mum. Apparently the permeance in b is larger than in 4 
as the section of passage is larger. We must, however, bear 
in mind that the zigzag lines surround one-half of the secondary 
slots and induce in them an electromotive force which is oppo 
site to the primary one. The permeance in Fig. 94b has the 
equivalent value 0-062x1,/A. As an average we find for à 
ratio of slots of 1 to 2, 1 = 0:105 x £,/A. 


* Copyright. All rights of reproduction reserved. 
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If the ratio of primary to secondary slots is 1 to 3, the maxi- 
mum is 0:083 x t/àÀ (Fig. 35a). The minimum of the per- 
meance 0:074 x &/А (Fig. 35b). The average is T", = 0:08 x JA. 

The calenlation is somewhat more complicated if primary 
and secondary slots have not an even ratio. If this ratio is 
1 to 1-5, Figs, 36a and 36b give the distribution of lines in the 
minimum and maximum positions. The maximum of permeance 
is 0°13 x ¢,/A, the minimum 0:102 x /A, the average 0:120 x f/. 

Generally we find, for a ratio of slots 1 to y, 

The maximum permeance 022, Д 

y A 
; 1 
The minimum permeance obo. (у—1) x^, 
y y A 
The average value of the permeance 
„ l l,(y-1y h 
T K é x] -+ 75 ]х À 
Instead of using this complicated expression, we will apply 


asimple formula whichis sufficientlyexact for practical purposes: 


Т", = (0038 + 0127 x ™) x JA. 
Ny 


FIG. 34. 


For further simplification, we put the permeance of zigzag 
leakage per centimetre of core length per slot 
(8) 


T^ = C" х t,/A. ° . А " е 
C' can be taken from the straight line in Fig. 37. | 
For the calculation of the zigzag leakage it is very im- 


pet to take account of the opening of the slots, which we 
ave neglected in our calculation hitherto. From Figs. 38a 
and 38b we deduce :— 

1. That the section for the zigzag lines hasbeen reduced by 
au amount corresponding to the sum of primary and secondary 
slot openings. 

2 That the time during which the zigzag leakage is zero has 
ceased to be a moment only (see Fig. 33a). It is an amount 
equal to 0:85 x (g, +g.) (Fig. 88b). 


Fic. 36. 


Representir i 

l 5 graphically the permeance of the zigzag 
ni path for n,/n,=1, we find the curve Fig. 39, curve I. 
ines 15, to slots without openings, curve II. to slots with open- 


gs. The average value of the permeance is reduced by the 


Openings in the ratio[ 1 _ 0°85 x (91 zm. Also, with other 
a 


dee 


wires per slot: 
ari: 9 x 50 X0°475 x 105 x 102 9°61 volts. 


number of leakage lines. 


from a single formula e, = 7*7 x ix X y 


values of n,/n, without slot opening, the ‘permeance obtains 
only minimum values, but does not become zero. The latter 
can be caused by the slot openings only. With sufficient 
exactitude we can take account of the slot openings by multi- 
plying the value of T.“ calculated from formula (8) by 


1—0 pHga Y 
( 085% а.) 
Continuing our example of p. 354, we put 
Air-gap A = 1:5 mm. 
Primary slots n, = 72. 
Primary and secondary slot pitches t, = 2:5 cm. 
t,=3°74 cm. 
Primary and secondary slot openings 7,=0-35 cm, 
9 = 0°25 cm. 
Ratio of slots л, /п, = 1:50. 
We find the permeance of zigzag leakage as follows: 
C," (from Fig. 37) = 0:228, and, therefore, from formula (8) 
T.“ «0:238 x 2:5/0:15 = 3:80, uncorrected. Correction for the 
slot openings (8А), 


(1-085 x 


(8А). 


0854035 „ 
0:5 x (2:54 $75) is 


Correct value of T," 0-71 х 3-8 = 2/70. 


05 го l 
Ratio of slots in stator and rotor"). 


Fia. 37.—CONSTANT OF ZIGZAG LEAKAGE. 


The permeance of the slot leakage was (р. 854) T = 3:50, 
so that slot leakage and zigzag leakage together give a total 
permeance per centimetre slot length of T,,2 T, — T," =3'9 
+2°7 = 6:2. 

If we put the core length = 20 em., the number of wires 
per stator slot=9, the frequency = 50, and assume that we 
have to deal with three phase current, we can calculate the 
E.M.F. of self-induction e, for 10 amperes short-circuit current 
due to the leakage in the iron only as follows :— 

Slots per phase =, = 72/3 = 24. 

Total permeance per phase 24 x 20 x 6:25 = 3,000. 


Fic. 38. 


i ber of lines of force of leakage with 10 amperes, 
Ses а 1:25 x 9 x 10x 1-41 x 3,000 = 0475 x 10, 


t necessary to go right back to the 
lines We might have calculated е, directly 
S? T., х1 x 107 volts (9) 


1 


Naturally it w 
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The wires of one phase fill only 5-2—3 slots per pole 
(Nos. 3, 4 and 5) completely, 2 * 2—4 slots only half (Nos. 1, 2, 
6 and 7); the latter contain also wires of the two other phases. 
At the moment when the current in the phase under considera- 
tion has attained its maximum, the current in the two others 
is just half as large. "The leakage flux in the slots 3, 4 and 5 
is exactly as large as it would be if coil span and pole-pitch were 
equal. In the slots 1, 2, 6 and 7 the leakage is less in the 
ratio 1:5/2—0-76. The E. M. F. of self-induction for the three 
centre slots may be called e.; then the corresponding value for 
the four side slots is 0˙75 х 0:50—0:375 xe, The E.M.F. 
of self-induction per phase and pole becomes, therefore, 3 хе, 
pAx0315 xe 2 4 xt. 


With squirrel-cage rotors the zigzag leakage is somewhat 
smaller than formula (8) gives. Considering the case where 
пт — 1/2, and giving stator and rotor slots the relative position 
(Fig. 40), we see that the bars in the slots A, A, which are 


opposite the face of a tooth, have ‘a considerably larger self- 
induction than the bars B, B. 
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. Fic. 42. 

By the reduction of the coil span by two slots the leakage 
has been reduced in the ratio 4:5/5 =0°90.. Generally speak- 
ing, the leakage of the stator of a three-phase motor with n slots 
per phase and pole is reduced in the ratio (1 – 0°25 x a[n^), if 
the coil span has been shortend by a slots. For two-phase 
and three-phase motors this relation is (1 - 0:50 x a jn’). Natur. 
ally only one-half of the zigzag permeance 18 to be multiplied 
by thes» factors and the formule are only to be used when 
a is smaller than . The calculation of the leakage with 


In B, B the mutual induction with the primary slots is pre- 
valent. Therefore, we may assume that the bars А, А carry 
almost no current at all, and that B, B receive the full primary 
ampere-turns directly. from the opposite stator slots. There- 
fore, the zigzag leakage in this position of the rotor is prac- 
tically zero. 

If in Fig. 41 curve I. shows the permeance of the zigzag 
leakage dependent upon the position of the rotor for the wound 
rotor and for n,/n,— 1/2, the curve for a squirrel-cage motor 
assumes approximately the form Il. The ratio of the average 
values of permeance in both cases is 0°80, 


Fic. 45. 
any other conditions does not offer any difficulty and can be 
carried through in a quite similar way. 
| ( To be continued.) 


—— — — 


STREET LIGHTING BY ARC LAMPS IN THE CITY 
OF LONDON. 


— 


When, some months ago, the City Corporation sanctioned 
the proposals put forward by the Charing Cross, West End & 
City Electric Supply Co. and the City ot London Electric 
Lighting Co. for the erection of some temporary arc lamps x 
certain streets of the City, it was felt that at last electrica 
engineers were given a chance to show what could be done in 
the way of efficient street lighting by the latest ty pes of lamps. 
That they have succeeded in giving a very creditable Вр 
atration is evident to all who have frequented the thorougtt- 
fares where the new lamps have been erected. — | 

The experimental lighting is under trial nominally for 8% 
months, terminating in March, but in some cases, as the 1 05 
were not ready at the expected date, the period will be slightly 
shortened. оа 

The lighting іп Cannon-street, which has been carr! 5 
by the Charing Cross, West End & City Company, ue s 
subjected to the greatest amount of criticism, proba Joit 
account of the new method adopted—that 18 80 far as the Cit) 
of London is concerned. Oliver and Gilbert flame arc pui 
have been used respectively for alternate lamps, and have m 
suspended by means of span wires во as to hang over the gain 
of the street, which position is undoubtedly che correct e i 
both as regards efficiency and appearance. In one respect, 
City authorities are in an unusually favourable position, ub: 
they have power to make attachments to any building, Witt 
out any liability as regards rental or acknowledgment. Ens 
power has been taken advantage of by the сан the 
Company in erecting the experimental lighting ; 8n i 10 be 
system offers so many permanent advantages it is likely 
adopted for future lighting. 


We shall apply this factor generatly, and shall calculate the 
leakage with squirrel-cage rotors by multiplying by 0:80 the zigzag 
leakage found through the applieation of formula (8). | 

Also with wound rotors our formula only gives quite correct 
values for the relative position of rotor and stator in which the 

hases of both parts are exactly opposite one another (Fig. 42a). 
n other positions of the rotor the leakage of induction motors 
is somewhat larger, but only a very small percentage. With 
single-phase motors, where the alternations are larger than 
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with any other class of induction motor, the permeance differs 
by 2 to 5 per cent. from the average value, according to the 
rotor position. 

It remains to refer to the special conditions im the case that 
the span of the coils is shorter than the pole pitch, and the 
number of coils is equal to the number of slots. Fig. 43 shows 
the diagram of a winding for a three-phase machine with five 


slots per phase per pole, and a coil span which differs from the 
pole pitch by two slots. 
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The lamps in Cannon-street are suspended at a height of | 
28 ft. and, on an average, about 38 yds. apart. This distance 
has not been rigidly adhered to, since by a slight adjustment 
of a few feet the lamps in nearly every case have been arranged 
to come opposite side-streets. An inspection of Cannon street 
will show how satisfactorily this has been carried out, for, 
whilst no difference is observed in the distances at which the 
lamps are spaced, it will be seen that all side-streets are bene- 
fitting by the erection of the new lamps. This means that two 
gas lamps are displaced in the case of each side-street, so that, 
where a street crosses Cannon-street, no less than four gas 
lamps are displaced, and the cost of these will be found about 
sufficient to pay for the new flame arc lamp which is erected 
primarily for the lighting of Cannon-street. This is a very 
important point which has not received sufficient prominence 
up to the present time. 

The method of suspension of the lamps is by means of four 
span wires arranged in X form, and designed so that the 
failure of any one wire still allows a factor of safety of 7 on 
the remaining wire on that side of the street, which means 
that ordinarily a factor of safety of 14 is adopted, This, we 
think, is sufficient to show that any fears as to the security of 
the lamps are groundless. As an additional safeguard, every 
wire before erection was tested by a weight equal to 33 times 
the stress to which the wires would be subjected when 
erected, the weight being allowed to fall through a distance 


of 12 in. 
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to be run in series and a large resistance inserted in each 
circuit. 

The lamps burn from sunset to sunrise, and are carboned 
between 2 a.m. and 3 a.m., and therefore no inconvenience 
whatever is caused to the traffic. The present arrangement 
for trimming, &c., is to use an ordinary tower ladder, but if & 
large number of lamps had to be carboned a motor wagon 
would probably be employed, and the trimmer would not 
then need to descend after attending to each lamp. We are 
informed that the cost of carbons works out at about 0:124. 
per lamp hour in the case of the Oliver lamps, and 0-15d. 
in the case of the Gilbert lamps, 

With regard to the cost of the lampe, we learn that 
several electricity supply companies have offered to contract 
for street lighting with 10 ampere flame arc lamps at the price 
of £17. 10s. per lamp per annum, which price would probably 
be satisfactory to the Charing Cross and City Companies. This 
price is for a seven years’ agreement, the lamps to be provided 
and erected by the respective companies and to be maintained 
free of any additional charge to the City Corporation. The 
price of £17. 10s. has been based on the offer made by the 
lamp manufacturers to undertake the maintenance of the 
lamps at 10 per cent. per annum of their capital cost (which 
in the case of the Gilbert lamps is £9 each), and on the assump- 
tion that what may be termed the useless capital expenditure 
—viz., span wires, &c.—is paid off by the end of the period of 
seven years for which it is proposed the agreement shall be made. 
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Fio. 1.—DiAGRAM SHOWING METHOD OF ATTACHMENT OF SUSPENSION WIRES. 
Scale: О ne-sixth Full Size. 


The four span wires to each lamp are of steel, and two of 
them, which are insulated with rubber covered with a preser- 
don je braiding as a protection against the weather, serve to 
conduct the current to and from each lamp. By referring to 
115 1 it will be seen that all four span wires pass round insu- 
bi euh at the lamps and at the supporting bolts fixed in the 
Ма ings, во that insulation is provided even in the case of 
that a es which do not carry current, and it will also be seen 
is 1e breakage of an insulator does not take the stress off 
m wire. The connections from the span wires to the lamp 
Nein. are made, as seen in Fig. 1, by means of rubber- 
ыы Copper-stranded conductors soldered on to the span 
span and the same mothod is adopted at the other end of the 
ish The connecting wires between the lamps are 
usual ed along the fronts of the buildings, and consist of the 
tive о “opper-stranded rubber-insulated cables with а preserva- 
i EN ermg. Each circuit is controlled by a switch fixed in 
the iron case on the front of the buildings, about 8 ft. from 

NUS Current for the lamps is obtained from the 
other Eh or mains, and although the method which would in 
Across ne be adopted would be to run 10 lamps in series 
havin Volts, in the present case, owing to only 11 lamps 

8 Deen erected, a smaller number of lamps have had 
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In order to compare the illumination in the streets in which 
the experimental lighting has been adopted with a typical ex- 
ample of a gas-lighted street—viz., Queen Victoria-street—we 
have obtained the curves of illumination shown in Fig. 2, 
which shows the horizontal illumination measured by a Trotter 
photometer, the measurements being taken at a height of 
about 3ft. Curves are given for Canuon-street (flame arc 
lamps) in which the measurements are made both in the centre 
of the roadway ani on the kerb, for Holborn Viaduct (flame 
arc lamps) on the kerb, for Farringdon-street (enclosed arc 
lamps) on the kerb, and Queen Victoria-street (ugh prora 
incandescent gas lamps) on the kerb. In Cannon-street ү, 
lamps are suspended over the centre of the roa: and are e t. 
high and 38 yds. apart; in Holborn Viaduct they T h ег 
nately on each pavement at a height of 23 ft. x y а 
apart ; in Farringdon-street the lamps are alternate y on ue i 
pavement at a height of 17 ft. and 24 yds. i nar in 
Queen Victoria-street the gas lamps (each of whic у. 
two burners) are alternately on each pavement at a e т 
13 ft. and 25 yds. apart. The reason the flame a ps 
in Cannon-street have кө e 1 V S а А 
i i is that in the for 3 
5 possible, illuminate side-streets, as we 
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have previously mentioned. The effect of placing the lamps at 
a higher level is very marked, for, wheroas the illumination 1n 
the immediate vicinity of the lamps is greatly reduced in the 
case of Cannon-street, the distribution of light is much im- 
proved and the minimum illumination is many times that in 
the case of Holborn Viaduct, where the same type of lamp 1s 
placed at a lower level. This effect is also intensified by the 
shape of globes adopted in each instance, those in use 1D 
Holborn Viaduct being flat-shaped and adapted for allowing an 
intense light immediately below the lamp, whilst those: fitted 
on the Cannon-street lamps have been chosen to give as great 
a diffusion as possible. In this respect the improved distribution 
of light obtained in the case of the Oliver lamps in comparison 
with that of the Gilbert lamps is due mainly to the larger sized 


globes used with the former lamps. It will also be noticed 
that in the case of Cannon-street the minimum illumination on | 
the pavement is actually greater than the minimum illumina- 
tion in the centre of the road, this being due to reflected light 
from the buildings. We understand that the mean hemi- 
spherical candle-power in the case of the Gilbert lamps is 1,400. 

From the curves in Fig. 2 it will be seen that the minimum 
street illumination with the flame arc lamps in Cannon-street, 
which oecurs about half-way between adjacent lamps. e., 
about 58 ft. from any lamp— is equal to the illumination ob- 
tained only 28 ft. away from any of the gas lamps in Queen 
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ELECTRICAL OSCILLATIONS ON HELICES. 
BY C. J. WATSON. 


It is usually assumed* that, when electrical oscillations are 
excited on long helices the oscillations produced are of a defi- 
nite frequency, corresponding either to the fundamental or one 
of the harmonics of the helix used. This, however, when the 
oscillations on the helix are excited by electrostatic induction 
is not the case. In fact, if it is attempted to produce oscilla- 
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Fic. 1.—ARRANGEMENT FOR PRODUCING RESONANT OSCILLATIONS 
on A HELIX. 


T, a moveable bridge on two calibrated inductance coils. 
C, a coupling condenser of variable capacity. 


tions on the helix corresponding to a j wave-length, it will be 
found that the node of potential will not be at the end where 
the oscillations are excited, but at a little distance from it, and 
this distance will vary according to the capacity of the inducing 
arrangement. | 

The method used in investigating this fact is shown in Fig. 1, 
and the character of the result obtained in Fig. 2. The helix 
was 189 cm. long, with a diameter of 3:9 cm. and having about 


Insulated 
FIG. 2. 
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8,460 turns of copper wire. The potential on the helix, when 


0˙7 | z = resonance had been obtained Ъ moving the bridge B, was 
Sos № | А ИА ascertained by holding озы ilis fax а «ош tube, of 
& LN LL HIM VAN BUR which the other end was connected to earth. It may be re- 
3 0% d \ | marked that is impracticable to make use of а spark-gap for 
S o4 \ ES @ this purpose, as this, if inserted between the helix and the 


ground, practically earths it and produces at that point 
a node of potential. It was found that by varying the 
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Distance between Lamps in Feet. ee z 
Fic. 2.—ILLUMINATION CURVES. -T 2 Е 
Victoria-street ; and in the latter case the illumination for =" YT | eT 0 
about half the distance between the раз lamps is too small to | € ЦЕ ae 2 : 
be measured with the instrument used. The effect of placing | £ — 55+ p 
arc lamps at a low level, as in previous lighting in the City 3 E BB А 
is to reduce the illumination midway between consecutive © 40 {ТЕШЕ a LI E E 105 
posts very considerably, as will be seen from the curve in р eT tT DEDE 8 
Fig. 2, showing the illumination in Farringdon-street, where E [БЕ БИШЕ НЕ ПЕПЕ ИШ БЕН ШЕП ШШ ИЕ w? 
enclosed arc lamps are installed on posts 17 ft. high. This E HA Ш 3 
curve also serves to show the great difference in results ob- EN — s 
tained where enclosed arclamps and flame arc. lamps are in use. 80 POS CeCe errr g 
The value obtained for the minimum illumination in Cannon- LLL Labels ak ГО Б 
street must be considered exceedingly good, and we believe ш = саша г 


that it surpasses їп that respect any other street in London. 


In order to facilitate comparison with gas lighting, we pe кн Bp TS 
may mention that the high-pressure incandescent gas lamps mi Capacity of Coupling Condenser 1% М.М.Е. 
Fic. д. 


Queen Victoria-street cost between £5 and £7 each per annum ; 
this includes the mantles, the life of which is unusually short 
with high-pressure gas. The nearest approach to the amount 
of light obtained from a flame arc lamp is, probably, in the 
case of the gas lamp near the Mansion House, in which three 
very large size mantles are fitted. 

‘It appears that the price of £17. 10s. per flame arc lamp 
per annum is cheaper than the present gas lighting, and has 
the advantage of a greatly increased minimum illumination. 


coupling capacity C, not only was the distance AN of the 
node from the end of the helix altered, but the position of the 
bridge B had to be changed, in order to obtain the best res” 
nance. It follows that the wave-length, to which the helix was 
responding, varied according to the capacity of the coupling 
condenser. : 


* See Dr. Fleming, Principles of Electric Wave Telegraphy * p. 296. 
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The results are given in Fig. 3, but it was found that, by in- 
creasing the coupling capacity to 79,000 M.M.F., the separation 
of the node AN from the end of the helix became imperceptible, 
whilst, by discarding this condenser and connecting wire, the 
node N was obtained practically in the middle of the helix. 
The oscillation period has been calculated from the capacity 
(2,170 M.M.F.) and the inductance of the oscillation circuit. 

Similar results were also obtained when, instead of the funda- 
mental, higher harmonics were produced ; and also when the 
end D of the helix, instead of being insulated, was connected 
to the ground. - 


THE WAIPORI HYDRO-ELECTRIC POWER TRANS- 
MISSION SCHEME.* 


BY W. G. T. GOODMAN. 


Summary. —The author describes the hydro-electric installation 
which has been put down to supply power to the municipality of 
Dunedin, in New Zealand. Water for operating the Pelton wheels 
installed in the generating station is obtained from the Waipori river 
under an effective head of 665 ft. The three-phase alternators, gene- 
rate current at 2,400 volts; this is transformed to 35,000.volts for 
transmission purposes. Some interesting constructional work is des- 
cribed in connection with the transmission line, the distaRde from the 
power station to Dunedin being about 30 miles. | 


One cannot travel through New Zealand without being impressed 
with the fact that Nature has been extremely beneficent in her 
endowments of natural resources These, in the direction of valu- 
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There are several small streams which have been used for gene- 
rating electric energy in various parts of the country, It has been 
the good fortune of the author to carry out the development of an 
important hydro-electric scheme contiguous to the city of Dunedin, 
and the object of this Paper is to present a description of this instal- 
lation. The Waipori river is situated in the province of Otago, and 
has become noteworthy, because from it power is being obtained for 
the development of electrical energy on в scale hitherto not at- 
tempted in the Australian Colonies. It is typical of many rivers of 
New Zealand, rushing down the deep slopes of the mountain ranges, 
meandering through а comparatively level plateau, again rushing 
through a rocky gorge, and subsequently forming a confluence with 
the Taieri riyer, some five miles from the sea. 

Seven. years ago the author, on behalf of the firm he then repre- 
sented, was invited by the City Council to report on the electrifica- 
tion of tbe Dunedin tramways, and recommend a system for 
generation of power, the latter consideration to be with the view 
of supplying the tramways and city and suburbs with electricity for 
lighting and motive power. In this report consideration was given 
to alternatives of generating by gas, steam and water power. In 
connection with the hydraulic considerations three propositions 
were reviewed—namely, the Taieri river, with a head of 70 fl.; the 
Lee stream, with a head of 700ft.; the Waipori, with a head of 
800 ft. After consideration by the City Council they decided to . 
adopt the Taieri river scheme, but subsequently this proposition 
had to be abandoned as Parliament would not grant the Council 
power to erect a dam 80 ft. high across the river. The Corporation 
then adopted the Lee stream scheme, by the advice of a firm of con- 
sulting hydraulic engineers. A company was, however, formed to 
exploit the Waipori scheme, and contracted for the necessary Pelton 
wheels, generators and transformers. The Council, therefore, in 
October, 1904, bought out this company’s rights for £12,500, and 
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le rivers that сап be harnessed, have received the attention of 


sa 1 Government during the last few years with a 
late Me Р 8 "elopment and utilisation for electrical purposes. The 
the Public We Hay, who held the position of Engineer-in-Chief to 
e New 7, ans Department, submitted an instructive report to 
dealt with 15 Government in September, 1904, in which һе 
development . valuable resources available for hydro-electric 
races e d after making due allowance for all loss of head in 
Water nee and pipes, and allowing an 80 per cent. efficiency for 
3,700,000 н motors, he showed that the enormous amount of 
rivers of the {зен be obtained, 500,000 H. v. being available from the 
rivers, — orth Island and 3,200,000 н.р. from the South Island 
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ahandoned the Lee stream scheme, on which they (the Corporation) 
had already spent the sum of £18,000. Negotiations necessary for 
the completion of the purchase occupied several months, and in 
March, 1905, Messrs. Noyes Bros. were instructed to proceed with 
the designing and construction of the electric portion of the 7 1 75 
taking, which was to be on a larger basis than that proposed by the 
mae: Ріре Link AND HypRAULIC. WORK. 

oint where the Waipori river leaves its last elevated 

7 ilie site of the intake has been chosen, the height Ws 23 
level being 1,125 fl. The length of the river above the ша 5 is 
miles, and the catchment area of the watershed is & ee 5 ME 
miles. From careful ob:ervation taken during the last three ye p 
the discharge at point of intake has varied from & ко 
50 cubic ft. per square mile to a minimum of 0:4 cubic ft. per sq 
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| yp Е ! | i ical features of the country it was found impos- 
i i fi well chosen, and advantage was | . Owing to the physic 
is 5 through which a tunnel 99 ft. in | sible to select a line wholly below y AIR id gradient, a 
length was cut. This tunnel leads into the wooden flume. On the } recourse had to ок они 1 eT 5 ы ЫЕ и Ба gradient 1 
opposite side of the river a . formed E^ na ск | 1 : нар а 1 5 pie E | Mea Ming for 
the weir. The tunnel is rectang à: in section, B fi. be. The í i At the mouth of the lower end of the tunnel the 
i 6 ft. by 4ft. at the juuction with the flame. The | future extension. поч! бело 
med e ос wack 4 ft. by i ft , and are operated by rack. last gection of 1 in. plate pipe 1s uro to ahr ша id ачр 
pinion and pawl with ratchet levers. The weir is constructed of piece, dividing the water into two 22in. cast-iron pipes, 


for each unit. On each end of the branch of the 
“ү” main 22 in. gate is placed with a 4 in. by- 
pass. The valves are enclosed in а tower, as 
they are operated by fine thread spindles, which 
require 2,500 turns of the hand wheel to open or 
close them ; a motor is installed to operate these. 
The balance of the pipe line is of cast-iron, each 
leg of the 22 in. branch being 80 ft. long, bifur- 
cating by a cast-iron "Y" piece into two 141п. 
branches, each leading to the nozzle of the 
impulse wheel. Each 14 in. branch is controlled 
by а 14in. gate valve with by-pass. In the ter: 
minal pipe two extension pipes were placed, one 
being a 6 in. branch to operate the exciter unite, 
and the other a 4in. branch leading to the air 
receiver. 

Generally the whole lay-out of the pipe system 
is a departure from that usually adopted, more 
particularly in respect of the entire absence of 
receivers at the back of the power house. The 
deviation of water is made by the « Y " branches. 
It will be seen that the water has thus been 
put into train with a minimum amount of 
obstruction and friction, and the results obtained 
from the efficiency tests are ample proof of the 
advantage of this system over that of water 

Fic. 2.— VIEW or Power STATION. receivers. The weight of the column of water 
in the pipes is about 470 tons, which at full 
rock filled crib work, 76 ft. long at the crest, 15 ft. in depth, with a bore moves with а velocity of 5˙6 ft. per second; and Е order 
top width of 10 ft. and a bottom width of 82 ft. The conduit for the | to provide against accident due to shock from d 1 90 
water embraces all the features usually met with in an undertaking | ап air receiver has been installed which consists of a shell 971. 
of this class—viz., earthworks, tunnels and pipes—and the total long by 36 in. in diameter. The air pressure 18 1 
length from intake to water wheels is 9 miles 14 chains. It is 6 ft. | equal to that in the pipe line by an air compressor өреп, 7 2 
by 4 ft., has a uniform gradient of 8 ft. to the mile, and terminates | а 10 H.P. motor, and the water is covered with & layer of ОШ : 
at the penstock, which is constructed of concrete, and is 18 ft. prevent aeration of the former. The capacity of the receive 
long by 9 ft. wide, and 10 ft. deep 
below the sill of the flume. By 
this depth sufficient velocity was 
obtained in the f alling water to over- 
come the head lost at the pipe 
entrance. Two pipes are built into 
the penstock, each 42 in. in diameter, 
and provided with 6 in, air vent pipes, 
located on the pipe side of the main 
gates. Before the water enters the 
penstock it passes through two grat- 
ings 20ft. apart, one formed by 
wrought-iron bars 14 in. apart, lying 
at an angle of 45 deg., and the other 
of galvanised wire netting, 13 in. 
mesh, at an angle of 60 дев. The 
pipes vary in thickness from z in. at 
the penstock to jin. at the power - 
station end, and the length of the pipe 
line is 1,776 ft. 


After being placed in position in 
the trenches the pipes were jointed 
and hand riveted, afterwards being 
caulked both inside and out; they 
were then covered with soil to a depth 
of 2ft. 6 in. to prevent them being 
exposed to sun temperature and 
thereby dispense with expansive 
joints. The variation in temperature 
of the water between summer and 
winter is not more than 15 F., and 
the expansion due to this difference 
will not be more than 2in., which 
will be taken care of by the vertical 
angles in the pipe line. Six anchor- Fic. &.—Vikw or INTERIOR OF POWER STATION. 
ages prevent the line from creeping, m one jet 
four of which are of solid concrete blocks, 6 ft. by 4ft. by 6ft. | was calculated to provide the sudden stoppage of flow R T tandar 
Five air valves of the triple cluster type are provided with of the four main pipes in six geconds at full bore, the 8 eceivet 
shut-off gate and extension pieces, to allow the influx and efilux | working pressure being 288 lb. per square inch. The ovi 
of air, the balls being of hard wood with rubber seats. Five man- reclines at an angle of 20 deg. from the horizontal, and n uu com- 
holes are placed in the line to facilitate field riveting and | with an automatic float which operates the controller of t 
inspection. | pressor motor. 
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PowER STATION. 


An ideal site for the power station was selected on the bank of 
the Waipori River. The building is constructed of concrete fein: 
forced with steel rods; the metal, gravel and sand for the concrete 
were obtained from the opposite bank of the river, and con- 
sequently only the cement and reinforcing rods had to be trans- 
ported from Dunedin. The power station building is 100 ft. long 
by 64 ft. in width, and is divided into two portions; the front por- 
tion forms the engine room, and is 100 ft. long by 80 ft. wide; the 
back portion is 100 ft. long by 29 ft. wide, and has two floors. On 
the ground floor, adjacent to the engine room, is the low-tension 
‘bus bar corridor, which runs the whole length of the building and 
ia 7 ft. 6in. in width. At the rear of this is the transformer room, 
which is 63 ft. long by 12 ft. wide, and at the rear of the trans- 
former room is the high-tension bus bar corridor, which runs the 
whole length of the building and is 9 ft. wide. These compartments 
are divided from each other by concrete walls, which also form the 
support for the floor of the oil switch room above, which contains 
the high and low-tension remote control oil switches, the low tension 
in this case being 2,400 volts. At the down-stream end of the build- 
ing, in the rear of the high-tension 'bus bars corridor, is the light- 
ning arrester annexe, which is 29 ft. long by 5 ft. біп. wide. Fig. lis 
a cross-section of the power station, and Fig. 2 is an exterior view. 


— — 


trical control motors operated from the table switchboard, whi 
admit of instantaneous control of the speed of 5 
This control is of great advantage when synchronisi The regu- 
lation of the governors is exceedingly sensitive and does not var 
more than 4 per cent. from no load to full load. d 
The Pelton wheels are capable of driving the gener 
cent. overload, but they are designed юрт the леу 
full load, and are guaranteed to develop an efficiency of 80 per cent. 
of the theoretical energy in the water delivered to each wheel at 
ааыа ri m per cene of „ load and 70 per oent. 
А -load. In the tests made by the author i i 
at full load was 88 per cent. Y 8 N 
At the down. stream end of the engine room are located two exciter 
units, foundations being provided for a third Each unit consists of а 
General Electric 40 kw. six- pole direct-current 125 volt, 725 revs. 
per min. generator coupled to a 60 H.P. Pelton wheel; coupled at the 
other end of the Pelton wheel is a 60 н.р. induction motor, the 
object of the latter being to act as a speed regulator for the exciter, 
the position of the adjustable needles in the deflecting nozzles being 
fixed to take care of the normal load on the exciters. 
At the rear of the exciter units is the switchboard gallery, the 
floor of which is 8 ft. above the engine-room floor level. The centre 
of the gallery will be the ultimate centre of the power station when 


Fic. 4. —OiL Swercn Коом, SHOWING WESTINGHOUSE REMOUTE CONTROL Оп, SWITCHES. 


Fig. 3 is an interior vi е 
шай : і ew of the power station. There are two 
1,000 ie aah units, each unit consisting of one General Electric 
field type with u volt 50 cycles three-phase generator, revolving 
ion at full load poles running at 429 revs. per min. The regula- 
000 кула Phas eds 100 per cent. P.F. is 7 per cent., and with 
95°95 per sent, at 1155 cent. P. F. 15 per cent. The efficiency із 
wheels, each 4 ü $1 load. The generator is driven by two Pelton 
each Pelton wh al in. diameter, one at each end of the shaft, and on 
eading to 6g T there are 15 buckets and the wheels are out-hung. 
increase the | water-wheel is the 14in. pipe, so designed as to 
5 Velocity at the nozzles. The flow of water is controlled 


y the ; 
operating. pee gate valves on each branch, which, under 
adjusted lons, are left wide open, and the regulation is 


needles . of movable needles within the nozzles. The 
that the i operated by worm gear and hand wheels, во 
ing to the area fik water flowing through the nozzles varies accord- 
tip, which ig 5) in the concentric aperture between needle and nozzle 
radial space is 7; internal diameter. When operating at full load the 
rings to ease n E. needles are provided with heavy reaction 
nder full.]o sd еЧогб required to increase the annular opening. 
the jet impinge conditions the nozzles are at the top position and 
is quite ¢ dui ^j da the centre of the buckets. At no load the jet 
Plate which дей e buckets end impinges against a heavy iron baffle 
nozzles are Nuls the water into the bottom of the tail race. The 
Bearing and ra. and deflected by means of a system of levers, cut 
ard type E.“ ; ; | 
Counterb, Tue deflecting portion of the nozzles із 
secured а need by hydraulic pressure, нА that quick action can be 
Ош the governor, 


the plant is duplicated. On the switchboard gallery is located the 
main ‘controlling switchboard, consisting of four generator panels, 
two exciter panels, one motor panel, one transformer panel, one 
regulating switch panel and two line panels. In front of the gallery 
is a table switchboard inclined at a slight angle, on which are dis- 
tributed the switches for controlling the oil switches and Lombard 
governors. These switches are provided with red and green lamps, 
which indicate whether the oil switches aro open or closed, and the 
connections are engraved on the marble so that the attendant can 
see at a glance which line or bank of transformers he is operating. 
On each generator panel there is an alternating-current ammeter 
in one leg, field ammeter, voltmeter, polyphase inductor recording 
wattmeter, teld switch, and field rheostat, one four-point receptacle 
for synchronising plug, and two hand-operated oil switches. On 
each exeiter panel there is one ammeter, one field rheostat, one 
voltmeter receptacle, and [one double-pole main switch. On the 
induction-motor panel there is one ammeter and one automatic oil 
switch. On each transmission-line panel there are three ammeters, 
one in each leg, one overload time- limit relay, one controlling switch, 
with signal lamps for line oil switches. The switchboard is of black 


 enamelled slate, 18 ft. 6 in long, supplied by the General Electric Co. 


tension side of the transformers. ) or 
are Lombar rack shaft operated by the hydraulic governors, which seven General Electric transformers, each having a rated capacity of 


The governors are provided with elec- . 


In the low-tension 'bus bar corridor are located the 2,400 volt bus 
bars which lead from the hand- operat ed oil switches and bus bars on 


the switchboard to, the remote control oil switches controlling the low- 
In the transformer room there are 


350 kw. and arranged in two banks of three each, with the seventh as 
a spare. The transformer ratio is 2, 400 to 20,000, and they are con- 
nected іп “ delta" on the low-tension side and in star оп the high- 
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tension side, with neutral earthed giving a potential of 34,700 volts 
between phases. The primary full-load current is 146 amperes and 
the secondary full-load current 17:5 amperes. The transformers are 
oil insulated, water cooled, and each tank contains 350 gallons of 
oil. They are guaranteed not to exceed a temperature rise of 35°C. 
after 24 hours’ run at full load and 50°C. after two hours’ run at 
25 per cent. overload. The efficiency of the transformers at full 
load is 97 per cent., the regulation with non-inductive load 1'4 per 
cent., and at 90 per cent. P.F. 2:8 per cent. Each transformer is 
11 ft, high by 4 ft. by 3 ft, weighing 5'7 tons, and is connected to a 
system of oil piping by means of which the oil can be drained from 
the transformer to a well, and a small electrically-driven rot 
pump lifts the oil to tanks overhead, from whence it gravitates bac 
to the transformers; they are also connected up to a circulating 
water supply. Each transformer is mounted on a small trolley and 
can be shifted off its bed on to a traverser and wheeled into the 
engine room so that it can be dissembled with the aid of the over- 
head travelling crane. There are several small transformers in the 
power station for various purposes. Three 40 kw. transformers for 
motors and lighting, the potential being regulated by taps connecting 
to the dial switches on switchboard. Series transformers in trans- 
mission lines for operating the overload relays and line ammeters. 

In the high-tension 'bus-bar corrider at rear of transformer room 
are the bus bars connecting the oil switches on the high-tension 
side of the transformers to the oil switches controlling the line 'bus 
bars. This 'bus bar corridor is constructed on the cellular principle 
with concrete partitions, and all high-tension wires are kept a mini- 
mum distance of 12 in. from earth. 

In the oil switch room above are located the remote control oil 
switches, which ate of two types: There are four of the Westing- 
house solenoid operated type (Fig. 4) which connect 2,400 volt ’bus 
bars to the low-tension side of the transformers, four General Electric 
motor operated type which connect the high-tension of the transfor- 
mers to the 'bus bars, four of the Westinghouse solenoid type which 
connect the high-tension ‘bus bars to the 85,000 volt line 'bus bars, 
and two General Electric motor operated type which control the two 
transmission lines. They are built up on concrete walls separating 
each chamber, and the doors are hung from the top, so that they are 
free to fly outwards in the event of explosion in the oil cells. 

The controlling circuits for motors, solenoids and signal lights are 
taken off the direct-current [25 volts exciter circuits, and the whole 
of the mechanism can be handled with safety. The switches can be 
opened or closed with hand levers in case of necessity, and both 
types of oil switches are entirely satisfactory in operation. All oil 
switches throughout the entire system have disconnecting knife 
switches on either side of each leg, and the greatest care has been 
exercised with the station wiring, which is with open bare conduc- 
tors throughout, the only insulated cables being those which connect 
the generators to the switchboard ’bus bars and both sides of the 
transformers to the disconnecting switches above. The leads from 
the transformers are connected to double-throw knife switches on 
the low-tension side and to plug switches on the high-tension side, 
in order to admit of the spare transformer being cut in to replace 
any one in service that may give out in either of the two banks. 
The connections to the plug switches on the high-tension side are 
made by means of heavily insulated flexible cable to admit of safe 
handling with a potential of 20,000 volts to earth. The wiring of 
the power station із on the duplex system throughout, and admits 
of either ыан being connected to either transmission line 
through either bank of transformers independently or in parallel. 

In the lightning arrester annexe are six Westinghouse low equiva- 
lent lightning arresters, one set on each leg of the two transmission 
lines. Each arrester is of the standard type with a series of spark. 
ing gaps in series with a resistance between them and the ground, 
Oil-insulated choke coils are connected between the lightning ar- 
resters and the line oil switches to protect the transformers from 
damage due to surges. The hissing of the brush discharge from the 
high-tension conductors is very marked, and is visible at night. 
The author found it advisable to have all insulators carefully cleaned 
with dry cloths at regular intervals. The operation of the plant is 
extremely simple, and the only electrical trouble the writer had was 
a puncture of an insulator on one of the selector switches and a burn 
out in one transformer, the latter due to a heavy surge on the line. 

The generators were put into operation on November 8, 1906, and 
have been running almost continually ever since, and though the 
water contains so much matter in suspension, it is so fine that the 
paint is not even worn off the buckets. The power was first sent 
through to Dunedin on March 19th, and after the necessary pre- 
liminary experiments the whole scheme was put into permanent 
operation on April 7, 1907. The power station staff consists of three 
engineers, three switchb ard attendants and one spare man, who 
divide the shifts between them. 

A gravitation tramway had to be constructed on the hill-side to 
convey the material from a receiving shed at the foot of the prac- 


ticable waggon road to the power station. The full truck descend- 
ing hauls up the empty one. 


(To be continued.) 


CONTROL OF REPULSION MOTORS BY BRUSH 
DISPLACEMENT.* 


BY K. SCHNETZLER. 


Summary.—The author considers in how far the brush displacement 
method of regulation devised by Déri may be regarded as satisfactory. 
It appears that within wide limits of torque and speed the perform- 
ance of a motor of this type satisfies the necessary requirements as to 
efficiency, power-factor, overload capacity and commutation. 


The torque of a motor depends on the diameter and axial length 
of its rotor, on the number of conductors, the current and the field. 
The torque is commonly varied by variations in the current and 
field strength, but in the type of repulsion motor provided with 
ment gear it is also possible to vary the number of 


1 


brush disp 


Fig. 2.—Diacram or EQUIVALENT 
WINDINGS. 


Fic. 1.—D1acram or D£nI Мотов, 


active rotor conductors. In what follows, the effect of brush dis- 
placement on current, field strength and number of active con- 
ductors will be investigated. 

Fig. 1 shows diagrammatically the general arrangement of the 
type of repulsion motor patented by Déri, and now being manufac- 
tured by A. G. Brown, Boveri & Cie. Numbers of these motors 
are already,in use. The rotor is provided with twice as many brush 
sets as there are poles. These brush sets are divided into two 
groups, one group (shown black in Fig. 1) consisting of brushes 
permanently fixed in line with the magnetic axes of the stator poles, 
and the other of brushes mounted on a movable rocker. Each fix 
brush set is in connection with one of the neighbouring movable 
sets. We shall denote the angle of displacement (in electrical 
degrees) of the movable relatively to the fixed brushes by a. 

The simplest way of explaining the action of a motor of this буре 
is to suppose the rotor winding replaced by two equivalent wind- 


Fic, 3, —REsoLuTiON or Котов WIN DINO ғов Various ANGLES а. 


ings which are in space quadrature, and which, while inde endent 
of each other magnetically, must be regarded as electrica S dent 
nected in series. The magnetic axis of the one winding is ол 
with the axis of the stator poles, while the axis of the other ra ing 
is in space quadrature with the stator poles. The first winding a 155 
is subject to the inductive action of the stator flux, and piaye, е 
part of the secondary of a transformer of which the stator win ue 
forms the primary, For this reason we may speak of it 8s s 
transformer winding. The second winding, which is not directly 
affected by the stator flux, may be termed the quadrature winding. 
The relation of the two windings to each other and to the stator 
winding is indicated diagrammatically in Fig 2, where H is the 
stator winding, T the transformer winding of the rotor, and Q 19 
quadrature winding. 


+ Abstracted from the Elektrotechnische Zeitechrift. 
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An important difference between the ordinary type of repulsion 
motor and the Déri motor may here be pointed out. While in the 
former all the rotor conductors carry current, in the Déri motor 
currents circulate only in the groups of conductors included between 
the fixed brush sets and those movable brush sets to which the fixed 
sets are connected, there being no current in the remaining con- 
ductors. Thus, in Fig. 1, currents will only circulate in the parts 
ofthe winding included between f, and С, and between f: and Ci, 
there being no current in the portions included between f, and 
C, and, and Ci. This fact has an important bearing on commutation. 

We shall first consider the actions taking place in the motor at 
' darling. The stator flux Ф, induces an E. M. F. in the transformer 
winding, which we shall denote by E,, and whose magnitude is 


given by | 
F, = Ф.ў, 


where п is the frequency, W, the number of turns in the transformer 
winding and f, a winding factor whose value depends on а. This E. M. F. 
may be regarded as impressed on the quadrature winding, and as 


80 60 90 120 
i a Degrees. 


Fic. 4.—VARIATION оғ TRANSFORMER AND QUADRATURE TURNS WITH a. 


150 180 


producing a current in it which gives rise to a quadrature or cross 
flax, &,, of amount 


E: 
Wfa | 
magnetic leakage and resistance drop being neglected. In the 
above, We stands for the turns in the quadrature winding and fa for 
its winding factor. If Ia denote the current in the rotor windings, 
the torque is practically proportional to 
| Iz W. fa. 


In Fig. 3 are represented diagrammatically the changes taking 
place in the ampere-turns of the transformar and quadrature com- 
ponents of the rotor winding as the angle a of brush displacement is 
у increased, In these diagrams, not only the number of turns 

but also the width of the turns is roughly represented. If we sup- 
pose that all the turns are reduced to the same standard width, then 
e variation in the transformer turns is as shown by curve I in 
18. 4, and the variation in the quadrature turns as shown by curve II. 


W working conditions the angle а lies between 120 and 


Fia 6.—Sraror STAMPINGS. 


1 8 oe impressed on the quadrature winding will follow the 
i : Was curve I, while for a given impressed E. M. F. the current 
rature у inversely as the square of the number of turns in the quad- 
thow ^u Dding. A consideration of the curves of Fig. 4 will thus 
alow] > between a—0 and u=90deg. the torque increases but 
a=180d yond a=90 deg. somewhat more rapidly, and beyond 
exertin eg. with very great rapidity. The motor is thus capable of 
i po an exceptionally powerful starting torque. This torque 
сой e bo limited by considerations regarding sparking. The 
action ort-circuited by the tixed brushes are subject to the inductive 
the moy ble quadrature field alone, while those short-circuited by 
r fe J e brushes are subject either to the inductive action of the 
i С alone (when a =90 deg.), orto the combined action of the 

chooee th quadrature fields, Now if it should be found desirable to 
e stator field so that the permissible limit of the induced 


5 — — НН Н НН НН нан 
a — —— I — —— . — ED я 
оо | | 


voltage in the coils short-circuited by the movable brushes is reached 
when a=90 deg., а further brush displacement would be in&dmis- 
sible, since it would result in an increase of the quadrature field 
above the value of the stator field, and would give rise to an ex- 
cessive induced voltage in the coils short-circuited by the fixed 
brushes. This difficulty may, however, be overcome very simply 
by providing slots in the stator stampings which lie across the centre- 
lines of the stator poles, as shown in Fig. 5, the quadrature flux 
being thereby prevented from rising above the desired value, while 
the stator flux remains unaffected. The result of having recourse 
to such magnetic throttling of the quadrature flux is shown in Fig. 6, 
where the relations connecting the quadrature induction B, and the 
torque Kj, with a are shown by the full lines when there is no 
throttling, and by the dotted lines when throttling slots are pro- 
vided. In the motor to which the curves refer, it was undesirable 
to use a quadrature induction exceeding 5,200. It will be seen that 
the permissible value of the starting torque is enormously increased 
by the provision of the throttling slots. 


120 
a Degrees. 
Fic. 6.—-Curves оғ QUADRATURE INDUCTION AND STARTING TORQUE. 


If a=0 deg., there are no currents in the rotor, and none in the 
coils short-circuited by the brushes. The stator takes a nearly watt- 
less current which is about one-third of the normal load current. 
Hence, the stator may be connected directly across the supply mains. 
We shall next consider the action of the motor when running. We 
now have in each of the two components of the rotor winding a rota- 
tion E.M.F. The rotation of the transformer winding in the quadra- 
ture flux gives rise to an E.M.F. of amount | 


E,, = e4mW ufa, í s 
where. m stands for the revolutions per second; while the rotation of 


а 


th 
фа 
> e- En orf 
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Fic. 7.—Vecror DIAGRAM OF Мотов WHEN RUNNING. 


the quadrature winding in the stator flux generates in it an E. M. F. 
f amount 
й E,, m WAI а» | | 
ector diagrams of the motor when running are given in 
Fig. T. ‘Diagram a shows the phase za of if паса diagram s 
i i f the transformer E. M. F. Ez, the rotation fa" 7. 
E : pes rp говон Е М.Е. Е in the transformer vd "us 
am с similarly referring to the апаа winding. Lastly, dia- 
is obtained by combining a, о and c. | "e 
"By солар ihe changes which take place in this diagram as 
th | eed is varied, we find that the torque decreases with BO EASIER 
i d rapidly at first, then more and more slowly, 80 that the torque- 
94 curve approaches the axis of speed in an almost asymptotic 
1585 r. Again, if we consider the effect of brush di:placement 2 
the magnitude of the quadrature field, we arrive at the importan 
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result that the more nearly the speed approaches synchronism, the 
more independent does the value of the quadrature field become of 
brush: displacement. i "m 
Fig. 8 shows the torque-speed curves of а 6 pole 50— 10 E P. 
motor for values of a equal to 96, 115, 185 and 145 deg. From these 
curves it will be seen that the motor is best adapted to deal with 
loads requiring large torques at low speeds. The variation of the 
power-factor with the load at speeds of 700, 900 and 1,100 revs. per 
min. for the same motor is shown in Fig. 9. The condition for a 
high value of the power-factor is that the phase angle between 
% and Фл should a proach a right angle; in other words, that 
E,, and E, should both be large, and Ei small. Now as a is de- 


ON MAGNETIC OSCILLATORS AS RADIATORS IN 
WIRELESS TELEGRAPHY.* 


BY J. A. FLEMING, D.SC., F. R. S. 
` (Concluded from page 407.) 


Summary.—The author considers the closed, or magnetic, type of 
oscillator, as distinct from the usual open, or electric, oscillator. The 
effects observed vary in а remarkable degree according to the positions 
of transmitter and receiver in relation to one another and in relation 
to the earth. | 


The large (8 ft.) square coils were then set up in the quadrangle of 
University College, one being used as a transmitter and the other as 
a receiver circuit. The transmitter coil, in series with а suitable 
condenser, was connected by the lon arallel wires or tails with a 
Poulsen aro in the adjacent electrical laboratory and persiatent oscil. 


g 


2 
И 
"u 


£ 
8 
1% 


p 

ai 
Im 
IH 


When either of the square coils were placed with their planes 
normal to the line joining their centres and vertical to the earth 
surface, we shall call this position A. When either of them were 
placed with the plane parallel to the line joining their centres and 
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or looking down on them from above we can denote these positions 
as follows :— | 

The dotted lines represent the line 

A „ A joining their centres. The follow: 

р ing experiments were then made: 

Ex». I. Effect of Varying the 

Bo—— .. . B Position of the Coils,—The two 8 ft. 

coils of five turns each were set 


up with centres 60 ft. apart. The 
c dd Ur C transmitter current was 54 am- 

peres. The capacity in the trans- 
mitter circuit 0˙0026 mfd. The receiver was tuned to а fre- 
quency of 164,000 in syntony with the transmitter and undam 
oscillations were set up in the latter by the arc. The electric arc 
was adjusted to keep a constant high-frequency current in the 
transmitter circuit of 5°4 amperes. The arc current itself was 
8 amperes and аго P. D. from 260 volts to 820 volts. The trans- 


mitter was put successively in positions A, B and C, and in each 


Fic, 8.—ToBQuE-sPEED CURVES FOR Various VALUES OF a. 


creased, E;, increases, but E;, also increases at about the same rate. 
Since further E; and E,, decrease at about the same rate, it follows 
that even for smaller values of a the angle between Фл and Ф, re- 
mains approximately constant. Complete phase compensation is 
impossible. Tne porer anar is below that of a three-phase induc- 
tion motor of equal output for speeds below synchronism, and above 
it for speeds above synchronism. 

In the neighbourhood of synchronous speed а rotating field is 
produced and sparkless running obtained for all brush positions. 
Now the quadrature field at speeds below synchronism increases 
but slowly with increasing a, and decreases в owly at speeds above 
synchronism. For the above reasons the effect of changes in brush 
displacement on commutation is relatively slight. 


09 case associated with receiver in positions A, B and C, and the re- 
92 ceiver or secondary current in milliamperes being measured. The 
results are tabulated in Table I. 
oT Table I. 
0°6 | 
Trans- Secondary Trans- . ,,! Secondary 
0-6 mitter 5 current in mitter Locate current in 
| position. | pos ' millia nperes. position. po ° milliampere. 
© a 2222 ioo E m 
3 А A 94106 = B C 1810 
» B 10:77 ` c А | 6% 
n C 20.88 # в 22.58 
B | A 525 А с | 370 
„ B 2045 


When the coils were in position C their planes were біп, above 
the ground. The figures in Table I. show that when both coils were 
in position C the receiver current exceeded that in any other posi- 
tion, and that although the receiver current was small with the 
coils in the positions of zero mutual induction —viz., (AB). (BA), or 


0 2 4 6 в 10 12 14 16 18 20 22 
Н.Р. 
Fie. 9.—УАЗВПАТТОН оғ Power FACTOR WITH Loap AT VARIOUS SPEEDS. 


Forced commutation can obviously be only applied to the coils 
ehort-circuited by the fixed brushes, and it must be admitted that 
the impossibility of using forced commutation in connection with 
the movable brushes constitutes а disadvantage of the Deri motor 
as compared with other types. But this disadvantage is only felt 
when dealing with very heavy loads. 

The method of control by brush displacement is extraordinarily 
simple: it requires no starting resistances or transformers, and no 
complicated wiring. As rega'ds the mechanical construction of the 
brush gear, no difficulty whatever bas been experienced by Messrs. 
Brown, Boveri & Co. in this respect, the brushes being displaced by 
@ worm and worm-wheel segment attached to the ring supporting 
the movable brushes. In order to shorten the commutator, the 


movable brushes are arranged to bear on the same part of it as the 
fixed brushes. 


with their dimensions the magnetic induction for а steady qe 
ghould by theory be twice as great in the position (AA) se in: li 
position (BB), and should be the same in position (CC) as in arre 
(BB). Also zero in the six positions (AB), (BA); (CB), (BC), (А us 
(CA) But when using the high-frequency primar current t Š 
secondary current is still large in the cases (АС). (BC) and (CB) 1 
viz., when either the receiver or transmitter coil has its plane para 11 
to the earth’s surface. Subsequent results showed that the nos 

of the coils above the grounå affected this result consideradly: 
Nevertheless, the exalted effect in position (CC) is interesting 80 

convenient, because it is easy to construct large circuits out of door? 


drum a шыш шшш чш шш 
* Puper read before the Physical Society. Slightly abbreviated. 
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in positions (CC), and very much less easy without the aid of tall 
masts to make them in the positions (AA) or (BB). 

Exp. II. Effect of Varying Distance. Coils Vertical.—The same 
pair of coils were set up on positions (AA) and their distances varied. 
The receiver circuit was tunéd to a frequency of 162,000, and the 
primary current was 4'7 and 54 amperes in two sets of observations 
respectively. The results are plotted in the curve in Fig. 3. The 
curve shows that the inductive effect decreases at first very rapidly 
with the distance, less rapidly than the inverse cube, but rather more 
than the inverse square of the distance. 

Exp. III. Effect of Varying Distance. Coils Horizontal.—The 
same coils were set in positions (CC) with centres 6 in. above the 
ground. The receiver circuit was tuned to a frequency of 162,000, 
and the primary current was 5:4 amperes. Here, again, the current 
falls off at a rate between the inverse cube and inverse square, but 


capacity is increased. Hence, even if the primary high-pressure 
current is kept constant, there will be variations of frequency 
which affect the inductive action of the primary on the secondary. 
That such is the case was shown by the results of a further set. of 
measurements with the large coils, the power taken up in the arc 
and its power-factor being observed at the same time. 


` Exe. VII.—Large square coils placed parallel to the earth. Dis- 
tance 68ft. Receiver tuned to a frequency of 162,000 approxi- 
mately in syntony with the transmitter. The coils were raised to 
various heights above the ground and the secondary current mea- 
sured. The transmitter current was kept constant at 5'4 amperes. 
The above observations are plotted in graphic form in Fig.8. They 
show how much the receiver current varies with the height of the 


to 
e 


1 i 
E 
3 ds 
3 s 
3 3 
Pig х 155 
8 E 10 
: $ 
8 05 
E E 
© 
| 0 
59 Eo 150 200 80 60 9) 12) 
tstance in Feet. Distance in Feet. 
Fic. 3. Fic. 5. 


P" А 
Uu 


coils above the ground, the maximum value being reached when 


the secondary current has a much greater absolute value for the 
the coils are about 2in. above the surface. Also they show that 


same distance than with the coils in positi 
are set ont ia the curve in Fig. 4. F 
„ Effect of Va ing Distance. Small Coils Horizontal and 
si in the Ground.—A similar set of measurements were made 
ы, the small coils 2ft. inside and having eight turns on each coil. 
чы рау current was 5'4 amperes. "The receiver circuit was 
Е. x m frequency of 214,400 in syntony with the transmitter 
Н с e coils were placed at various distances and the receiver 
Dis measured. The same law of variation holds good in this 
case algo, as shown by the curve in Fig. 5. 
ii . уйа of Varying Height Above the Ground. Coils in Posi. 
bu ) Vertical. —The large coils were employed and raised step 
2 5 to various heights above the ground. The primary current 
The diano te The receiver was tuned to a frequency of 162,000. 
кшш b of the coils was 68ft. The coils had their planes 
мл hod parallel to each other, except in the last case, when they 
мыш 80 horizontal or in positions (CC) for comparison. Here 
planes par оза 1 effect of placing the coils with their 
plotted in the curve Бн in Pig. d. These observations are 


in the power taken up by the arc. Raising the coils from 6 in. to 
6 ft. above the ground decreased the secondary currents to one-fifth. 

Exp. VIII. Comparison of Coils of Different Areas.—The two large 
or 8 ft. coils were compared with the two small or 2ft. coils. In 
both cases the distance between primary and secondary was 79 ft., 
and the coils were parallel to the earth and at 6 in. above the sur- 
face. In both cases the primary current was 5:4 amperes. The 
small coils had eight turns and were tuned to a frequency of 214,400. 
The large coils had five turns and were tuned to a frequency of 
162,000. The secondary currents were 0:082 and 274 milliampere: 
respectively. The large coil, therefore, produces 840 times the 
effect of the small coil. 

Exp. IX. Comparison of the Same Coils with Different Numbers of 
Turns.—The two large coils were wound with two circuits each of 
five turns and they could be joined in series so as to make a coil of 
10 turns. The coils were placed parallel to the earth and at a dis- 


Current received in Milliamperes. 
Current received in Mill iamperes. 


Height of Centre of Coil in Feel. 
Fic. 6. 


tance of 6 in. above it. The primary current used in both cases 
was 5'4 amperes. The inductance of the primary circuit was 
380,000 em., and when 10 turns were used it was 1,000,000 em. 
The power taken up in the arc, therefore, was not the same in the 
two cases, being 2,495 and 1,537 watts respectively in the two cases. 
The frequency of the oscillations was 162,000 and 99,600, and Me 
secondary current in milliamperes 27:4 and 214 respectively. The 
increase in the number of turns by increasing the inductance lowers 
the frequency of the oscillations, and this lowers the power ате 
up in the аге, and, therefore, the secondary current is reduce 

roughly in proportion to the decrease in frequency. In all the 1006 
experiments the Poulsen arc was used as а generator of node 

oscillations. It was considered desirable, however, to compare | А 
effects obtained in this case with those when using a spark metho 


of exciting intermittent oscillations. 


Exp, VI... 
ft, ААЦ ae Same measurement was made with the small coils 
current was * icht turns, placed at a distanoe of 60 ft. The primary 
frequeney of au at 5:4 amperes. The receiver was tuned to a 
Yarious height aah and the secondary current was measured for 
tical an in в of the coils above the ground, the coils being ver- 
Ments is to 5 (AA). The result of the last two experi- 
current is a ow that for constant primary current the receiver 
8 кагбас aximum for a certain height of the coils above the 
It is obvious ые observations ate delineated in Fig. 7. 
ils are оен that all the measurements in which the 
е caution i norizontal and at varying heights above the ground 
its plane parallel ttefpreting, them. When the coil is placed with 
and the efectiv. to the earth, currents must be induced in the soil, 
of the curre tve inductance of the coil and therefore the frequency 
nt must be altered. The nearer the ground the iess is 


when the coils are laid flat on the ground there is a great increase 
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the effective inductance of the coil, but, on the other hand, the 
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The large square coils were placed vertical and facing each other 
in positions (A. A.) and at 68 ft. apart. They were tuned to a fre- 
quency of 162,000. Oscillations were then excited by an arc and a 
spark and the primary and secondary currents measured and volt 
amperes given to the generator in each case, as follows :— 


Table II. 
Am. | Volt | Primary | Secondary 
Generator. : Volts. гёз am- current in current in 
| peres. | peres. | amperes. milliamperes. 
Spark 122 | 26 317 215 0-56 
Are... ...... 2600 | 80. | 080-0 | 54 21:0 


Roughly speaking, therefore, 70 times more power was being ex- 
pended on the arc than on the induction coil used to create the 


Current те:еісей in Milliamperes. 
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park, but the очу current only increased some 38 times. 
This seems to indicate that the intermittent spark method of ex- 
citing the oscillations is not inferior, but rather superior, in efficiency 
to the arc method for the particular purpose here considered. 

The conclusions to be drawn from this preliminary set of experi- 
ments are that the inductive effects observed between the closed 
oscillatory circuits used are in the main due to electromagnetic in- 
duction and not to true radiation. Secondly, that the most advan- 
tageous position of the coils is with the plane of the coils parallel to 
the earth's surface and at a small distance above it. Thirdly, that 
the increase in the area of the coils is especially advantageous, and 
that, therefore, the coils used should consist of single turns of wire 
enclosing as large an area as possible. Fourthly, that the inductance 
and capacity of the circuit must be kept low to keep up the fre- 
quency. Lastly, the spark method of exciting the oscillations can 
be advantageously employed. 
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The best method, therefore, for constructing and using such closed. 
circuit antenne for high-frequency closed-circuit wireless telegraphy 
which seems to be indicated by the foregoing experiments is as 
follows: In some large field set up a number of short wooden posts 
having telegraphic insulators attached to them. Round these lay a 
number of wires, which may be bare copper wires, so as to form a 
pod circuit of one turn of а number of parallel wires, the circuit 

ing, say, а foot or two from the ground, or if cows, horses or sheep 
E kept in the field it may be better to keep it up 7 ft. or 8ft. 
rom the ground. Complete this circuit by а condenser and spark. 
gap and make provision by a high-tension transformer for exciting 
oscillations in the circuit. Ina similar distant and syntonised cir. 
cuit include any of the receiving devices now employed in radio- 


telegrapby, and signals can be transmitted and received without 
high antenne and without interruption to commercial telephonic 
circuits, Such closed horizontal receiving airouits will not pick up 
signals from the vertical antenna transmitters commonly used. 

The method suggested is, in fact, the old form of magnetic indus- 
tion space telegraphy, but conducted with electric oscillations in 
place of the low-frequency currents obtained by an ordinary alter- 
nator or interrupted battery current. On the other hand, direot 
experiment with low-frequency alternating currents of 5:4 amperes 
passed through the small coils used in these experiments showed 
that no inductive effects detectable at more than a few yards at most 
were apparent when using an ordinary telephone as a receiver. Even 
if the whole of the inductive effect is due to simple electromagnetic 
induction, the use of high-frequency currents is a distinct advantage. 
The experiments here described are merely a preliminary to large. 
scale experiments in actual closed-circuit telegrapby the writer hopes 
to be able to try later on. 

One drawback to the magnetic induction form of telegraphy is the 
rapid rate at which the effect falls off with the distance. In the 
case of true radiation at long distances the forces vary inversely as 
the distance, but a more rapid rate of decay, something between the 
inverse cube and inverse square, holds good for the inductive effect 
at least at short distances. Непое the use of magnetic oscillators 
as transmitters is never likely for this reason alone to rival the elec- 
tric or open oscillator, but there may be circumstances under which 
it is possible to use them with advantage. In conclusion, the author 
desires to mention that the actual measurements recorded in this 
Paper were taken by his assistant, Mr. G. B. Dyke, B.Sc., with the 
kind help of Mr. K. W. McMillan, and to these gentlemen is due an 
acknowledgment of their share in the work, in making these obser. 
vations with much intelligence and care. 


THE HERAEUS MERCURY YAPOUR LAMP.* 


BY O. BUSSMANN. 


Much work has been done by the firm of Heraeus in Hanau in 
connection with fused quartz, and the possibility of using it for 
mounting the mercury vapour lamp was naturally considered. Dr. 
Richard Küch took the work in hand, and found that the efficiency 
of the lamp could be greatly increased by raising the applied vol- 
tage. It is, indeed, possible to obtain an efficiency of one-sixth of & 
watt per candle-power without approaching the point at which the 
quartz begins to soften. Mercury vapour lamps, mounted in glass, 
and intended t^ take 110 volts, are about 110 cm. long and З om. or 
40m. in diameter; a similar lamp, mounted in quartz, would be 
only 8cm. long and 1 cm. or 1:5 cm. in diameter. Quartz lamps can, 
therefore, be mounted in fittings exactly similar to those of arc 
lamps. At the start, the column of light fills the whole of the 
quartz tube, but after a short time it contracts to a narrow band, 
increasing in brightness with a marked improvement in colour, 
which has now a slightly yellowish tinge. If mercury vapour 
lamps, in quartz and glass respectively, are placed side by side, and 
shielded by a piece of red glass, the light of the glass lamp will 
almost entirely disappear, whereas the quartz lamp will continue to 
give a bright light; and this shows at once the difference in character 
of the two spectra. 

There isa further remarkable distinction between the two lamps. 
With the glass type there is a vacuum at the start, and after the 
lamp has burnt for a short time there is an internal pressure of 
2mm. of mercury. The temperature is so low that it is possible to 
handle the tube. But with the quartz lamp, the indirect effect of 
the temperature on the small confined space is to generate a very 
considerable pressure, which, under normal condition», amounts to 
one atmosphere, and this could be raised still higher, were it not for 
the possibility of an accidental explosion. With an internal pres- 
sure of one atmosphere, the efficiency is about 0:2 or 0°25 watt per 
candle-power, measuring the voltage at the terminals of the lamp, 
and the light in a direction at right angles to the axis of the tube. 
The following readings were obtained at the Reichsanstalt ; with a 
pressure of 174 volte, applied at the terminals of the lamp, and a 
current of 4:2 amperes, the horizontal candle-power in a direction 
at right angles to the axis of the tube was 8,080, giving an Ө 
of 0:24 watt per candle power. Similarly, with a current of Нч 
amperes at a pressure of 197 volts, the candle-power was 8,580, wit 
an efficiency of 0:23 watt per candle-power. The pressures wes 
given do not include the volts lost in the series resistance, whic 
may amount to 85 or 40. The series resistance is so proportioned 
as to allow the passage of twice the normal current at the ча 
under these conditions, the lamp quickly heats, with а consequent 
decrease in current and increase of the applied pressure. The ie 
perature of the mercury arc can only be determined approximate 7: 
Dr. Küch found that 1,700°C. was registered by the thermo i 
when the pressure was 60 volts. The instrument is not available 


* Abstracted from a Paper read before the Elektrotechnische Verein 
and published in the Elektrotechnische Zeitachrist. 


for higher temperatures, but as the connection between temperature 
and voltage follows a straight-line law up to this point, it seems fair 
to assume that this continues to be the case at higher voltages. If this 
assumption js justifiable, it would appear that at 180 volts, the tem- 
perature would be about 6,000°C. In the laboratory it is possible 
to apply 250 volts experimentally, and this corresponds to an internal 
pressure of two atmospheres. | 

The tube, composing the lamp, is slightly bent at both ends for 
the purpose of holding the mercury electrodes; these parts are sur- 
rounded by a form of metallic radiator for the purpose of conducting 
away the heat, and on this depends entirely the current taken by 
the lamp, when it reaches the normal state. The lighting is effected 
by a tilting device, worked by an electromagnet, which is switched 
out of circuit as soon as the lamp is lighted, a series resistance being 
permanently connected tothe lamp. The prices are £10 for a lamp 
taking 8 ог 4 amperes at 220 volts, and £8. 10s. for a smaller size 
taking 2˙5 amperes. The cost depends largely on that of trans- 
parent quartz, 80 grammes of which are required for & lamp. The 
cost of this is £4, so that it will be evident that no great reduction 
in price will be possible unless considerable improvements are made 
in the working of quartz. A life of 1,000 hours is guaranteed, and 
an old lamp can be exchanged for а new one on payment of £1. 
Thelamps аге being made by the Quartz Lamp Co., of Pankow, and 
it is hoped to be able to place them on the market at once. 

In the medical sphere the quartz lamp will rival the well-known 
Uviol type, seeing that quartz 18 transparent to the ultra-violet rays, 
exactly as is the case with the special glass used in the Uviol lamp. 
It is, therefore, being largely employed in the treatment of skin 
diseases, though, for ordinary purposes, it is placed behind & glass 
globe, in which case the ultra-violet radiation is absorbed. 

In the discussion which followed the reading of the Paper the 
photometry of the mercury vapour lamp was considered by some to 
impossible if the ordinary standards were used ; others con- 
tended that in practice no such difficulties arose. Dr. Gehrcke con- 
sidered that the flicker type of photometer was the most suitable for 
е purpose, while others preferred the Lummer-Brodhun. In eny 
bur it was pointed out that the comparison of the mercury vapour 
р with one of the incandescent type was not more difficult than 
15 ofan arc lawp with a paraffin candle. Dr. Gehrcke said he had 
sh at the Reichsanstalt, in collaboration with Herr von Baeyer, to 
| HAN the colourof the light by adding another metal tothe mercury. 
та ad been found to be the most suitable, and further investiga- 
| 1 m these lines was thought, by himto be hopeful. HerrHeraeus 
' уя at іп his laboratory & very complete series of experiments had 
Li. асо on these lines. At first a mixed spectrum resulted in 
1 11 piu with expectation; but after burning а short time the 

: jy Eeneraked aud became of the pure mercury tinge. (This is 
Possibly due to the fact that the whole of the foreign admixture is 
ake y transferred to the one pole, as was suggested by another 
ШШ т.) Lamps containing a mixture of amalgams of lead, bis. 
adu and cadmium had been made in accordance with the 
7 on of Prof. Arons. Spectroscopically considered, the light 

| à good colour, but it seemed unlikely to be useful for general 
| Бле Experiments in another direction have also been made 

9 9 8 ү quartz filament through the tube, and using the vapour 
Bat this тер of preliminary heater, according to Nernat’s method. 
Wis brought. ome to the high temperature to which the filament 

cane 1 чы 1 5,000 C. or 6,000°C. Ordinary Nernst 
bat succes ae tried in combination with the lamp, but with- 
1 t К kinds of ‘Impurities, among which any form of 
Herr St be reckoned, tend to shorten the useful life of the lamp. 
n said that the construction of an ordinary mercury vapour 


шр was largely a ti Е М 
b question of glass. The ordinary kinds of glass 
зу ж rate а few hundred hours, but certain kinds seem to show 
time the ing after several thousand hours, and have at the same 
Dr. Me Proper co-efficient of expansion for the leading.in wires. 
ao ipo on the other hand, thought that the make of glass was of 


tance. Everything d ded 1 i i 
8 epended on cleanliness, and it was 
Pecially Important that the iron electrodes should be perfectly clean. 
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Dr. шү oll 20 5 Le ne E агаў Society, held on December 17th, 
nin i : 

of the author, read a Pápar im air, Dr. F. G. Donnan, in the absence 


bo A 2 * 
Physico-Chemica] Study of the Complex Copper Glycocoll 
by J. T. Barker, B. o, Машаа | 


e | 
When "desee Ц with the constitution of the blue solution formed 
that the cone із added to copper sulphate solution. It is probable 
of complex ¢ entration of the cupri-ions is lowered by the formation 
to investi е ЕУ cocoll kations, and experiments were described 
: plication 0 qus question. Electrometrie measurements and the 
е formula Cu mass law point to the existence of complex ions of 

[CuG,] * -and the corresponding sulphate [CuG,]SO,. 
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Freezing-point measurements on the whole confirm this! 
lisation experiments show that the first addition of glycocolk to a 
solution of CuSO, produces undissociated copper glycocoll with an 
increase of free H,SO,. This initial action is soon brought to a. stop 
by the increasing H concentration, and after this further addition of 
glycocoll results majnly in the formation of complex copper glycocoll 
kations. Conductivity experiments strikingly confirm this вир. 
position. AE 
Dr. Е. MoLLwo Perkin read a Paper on 


„The Discovery of the Alkali Metals by Davy: the Bearing 


Crystal. 


of the Discovery upon Industry." 


The Paper was illustrated with lantern slides. 

After & short biographical sketch the author referred to Davy's 
early experiments on galvanism, which began in 1800 and culmi- 
nated in 1807 in the electrolytic decomposition of the fused alka- 
lies, caustic soda and caustic potash, described on November 19th 
in the Bakerian lecture before the Royal Society, entitled “Оп 
Some New Phenomena of Chemical Changes produced by Elec- 
tricity, particularly the Decomposition of the Fixed Alkalies, and 
the Exhibition of the New Substances which con:titute their Bases, 
and on the General Nature of Alkaline Bodies." Davy's experi- 
ments are described in detail, and it is shown that the E.M.F. of 
his battery must have been about 220 volts and the current he used 
something under 1 ampere. The subsequent experiments on the 
decomposition of the alkaline earths, by which calcium, strontium, 
barium and magnesium in the form of amalgams were obtained, 
are then described. i 

The second part of the Paper deals, among other matters, with 
the industrial manufacture by Wöhler in 1827 of potassium, by Ste. 
Claire Deville in 1854 of sodium, with Watt's suggestions (1851) for 
electrolysing fused sodium chloride, with Castner's chemical sodium 
process (1886) and his electrolytic process (1890), Rathenau and 
Suter's sodium procese, Becker's process and the process of Darling, 
who electrolysed fused sodium nitrate, using porous partitions. 


ELECTRIC LIGHTING PROVISIONAL ORDERS. 


During October and November we gave particulars of the 
notices of intention to apply for Provisional Electric Lighting 
Orders in the 1908 Session, and we now publish a complete 
list of the applications for orders deposited with the Board of 
Trade by December 21, 1907. We have again to record a 
drop in the number of applications compared with last year 
(27 against 33), and the majority of these are for extensions 
or amendment of powers. None of the orders affect the 
London area, five are from Scotland, but there is not a singlo 
Irish application. In two cases (Fleetwood and Oulton Broad) 
there are rival applicants. Of the total applications for the 
Session, 17 are by local authorities and 10 by companies, com- 
pared with 16 and 17, 24 and 31 and 88 and 29 in 1907, 1906 


and 1905 respectively. Sa 46 

Title of Order and Атса. Promotera. 
Burrhead ..... d = i nss ieaie tiite Strathclyde Elec. Supply Co. 
Barton - upon-Irwell ...... . . ... .. Rural District Council, 
Bath Rural (amendment Rural District Council. 
Bispham-with-Norbreck .................- Urban District Council. 
Bridgend (extension) (portions of Urban District Council. 


d and Р t 
Bridgend and Penybont) Caldy Manor Estate (Ltd.) 


Caldy Manor .......... V . i 
Carmarthon.......... e 4, J. B. Saunders & Co. 
Clydebank (amendment)................. Clyde Valley Elec. Power Co. 
Dundee (extension . Dundee Gas Commissioners. 
Fleet wootttff e ны н б КӨ, Urban District Council. 
Fleetwood ꝓỹ ꝓꝓ eI Broadstone (Ltd.) 

Halesowen (Rural District). . Mr. Geo. Balfour. 

Hendon (amendment... . Crom ton & Co. | | 
HeswAll соган ано exo erba enn Wirral Rural District Council. 
Johnstoune entente Strathclyde Elec. Supply Co. 


Rural District Council. 


ff and Dinas Powis (amendment) | | 
1 | Swansea Rural Dist. Council. 


Llansunlet вау ТАА 
Lowestoft. (extension to Oulton Broa ( . А | 
ш (extension to Boldre and Lymington Electric Light & 
Sway, and portions of Milford and Power Cp. 
un dment И Corporation. 
V 5 Urban District Council. 
Portsmouth (amendment) . Corporation. 
Rutherglen (amendment) ·ͥ(( . . 1 
Southampton ocr , Urban District Council. 
17 E | Corporation. 


Tewkesbury........ . . . e 

Woking Electric Supply Co. (exten- 
sion to Staines and Egham, portions 
Staines,Chertsey, Epsom and Guild- 
ford rural districts. © 
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ELEOTRIOGITY SUPPLY. 


Tho first of the Series of comprehensive Sheet Tables of 
Statistical and Engineering Data relating to Electricity Supply 
Undertakings of the United Kingdom for Lightiog, Power and 
Traction is published (Gratis) with this issue of “The Electrician. 
deals with the 


and 1s accompanied by sketch maps of each of the areas 007 


by the powers acquired by the respective Companies, corrected to 
date. 


The second Table, giving details of Electricity Supply Unter- 


takings without Tramway Load, will be published (Gratis) with our 


igsue of January 17; the third, dealing with Electricity perd 


Towns taking Eleotricity Supply in Bulk, Gratis with our issue of 


January 24,and the fourth, fifth and sixth, giving complete БАБ 


—— —— 


PROGRESS IN HEAYY ELECTRICAL ENGINEERING 
IN 1907. 


Once again, in reviewing the annual progress of the elec- 
trical industry, we have to record a continued and very 
marked state of depression during the past year. This is the 
more serious since the returns made by the Board of Trade 
show that trade generally has again experienced a remark- 
able period of activity ; yet only in a few branches of engl- 
neering has there been much improvement, though in some 
of these the activity has been considerable. As it is pretty 
generally admitted that a period of depression » will soon 
be upon us, it seems too much to hope that any sudden 
improvement will take place in the condition of the elec- 
trical industry ; we must, therefore, hope that a better state 
of things will be brought about hy progress in electrical 
development. 

In the United States of America, in the carlier part of 
the year, the manufacturers of electrical machinery an 
apparatus appear to have experienced a period of great 
activity, in which, of course, our manufacturers were to a 
great extent debarred from participating owing to high 
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protective tariffs. Many causes have contributed to 
impede progress in the United Kingdom. Among these, 
the high Bank rate and an abnormally restricted circula- 


tion of money have together acted powerfully in stopping 


new schemes and in curtailing extensions ; in this respect 
the municipal central station undertakings, which pre- 
dominate, have suffered to the greatest extent, owing to 
the tendency to limit that excessive expenditure which, 
in many cases, has been so conspicuous in the past. The 
indifference shown to electrical interests by Parliament 


„has resulted in electrical questions being kept in the 


background ; whilst the paternal attitude of the Board of 
Trade, although tending, of course, to produce an excel- 
lent reputation for such work as is carried out, consider- 
ably hampers development. During the first half of the 
year there was also the uncertainty arising from the new 
proposals of the London County Council, whereby all elec- 
trical undertakiugs within its province were affected. The 
successive attempts of that body to produce a Bill, satis- 
factory alike to Parliament and to the ratepayers, have had 
а very unsettling effect on the electrical industry in the 
metropolis, and it is to be hoped that, as the Council have 
Withdrawn from the field of electricity supply for light- 
ing and power purposes, as distinct from tramways, the 
existing undertakings will be allowed to develop in the 
most advantageous way. | | о 


that those responsible for the conduct of the existing 
undertakings are fully aware of the industrial require- 
ments of London, and are prepared to supply on reasonable 
terms any demand for power that is likely to arise. 

The high price of copper,and in fact of all metals, during 
the greater part of the year also tended to restrict exten- 
sious of mains, and generally to have a depressing effect on 
the electrical industry. That this high price was almost 
entirely artificial is well known, and it is unfortunate that 
electrical enterprise should be so completely at the mercy 
of the unscrupulous financier. At the time wheu copper was 
selling at the highest price —about £110 per ton—there 
iin à good deal of talk about using aluminium as a sub- 
а copper in cable manufacture, and insulated 
ү cables were actually placed on the market by 
к srs. Johnson & Phillips. The rapid fall in the price 

."Opper, however, will probably result in aluminium 


being 1 . А : 
5 4gain put on one side, as far as insulated cables are 


concerned, until such 

prohibitive prices, 
oc in which .electrical engineers have been 
the PE 1e greatest, development is in connection with 
of the rai] cation of the railways, In this country few 
as regard 5 have done anything substantial 
tailway RE 4 бы subject, although the North-Eastern 
both had a Lancashire & Yorkshire Railway have 
During th suburban lines in operation for some time. 
South Const m year, however, the London, Brighton & 
sion of their dod Co. have proceeded with the conver- 
single-phas ше from London Bridge to Victoria on the 
Co. have 15 overhead system, and the Midland Railway 
Lorecambe t applying. the same system to their line from 
the subject | Неу sham, so that valuable experience on 
ird-rail | Single-phase working in comparison with 
and other systems will be gained shortly. 


time as copper may again stand at 


Railroad. 
electrification of part of the main line of the Southern 


| As we showed in a series of 
articles at the beginning of the year, there is little doubt 
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By the Metropolitan Railway Act, 1902. it was provided 
that on the electrification of tlie Metropolitan Company's 
Inner Circle Railway, the Hammersmith & City Railway 
which is conjointly owned by the Metropolitan Railway Co. 
and the Great Western Railway Co., should be converted 
to electrical working, as well as the Great Western lines 
between Westbourne Park and Bishop's-road, Paddington 
which are used in connection with the above railway. "This 
conversion was completed during the past year and was 
described very fully in our August issues. But though, as 
we have said, very little has been done in this country, 
considerable progress has taken place in railway elec- 
trification in the United States, the overhead single-phase 
system being used on the Erie Railway and the New York, 
New Haven and Hartford line, whilst continuous-current 
working has come into operation on the New York Central 
In addition, a large scheme is on foot for the 


Pacific Railway Co., and other companies are also consider- 
ing the advisability of conversion to electrical working. 
Although the electrification of railways is making but 
slow progress in this country, electricity is coming into use 
for signalling on several of the main-line railways. The 
electric operation of points and signals is being adopted 


by the London & North-Western, the London, Brighton & 


South Coast, and other railways. More novel is Ше. 


application of electrical methods to the production of 
audible and visible signals in the cab of the locomotive ; 


experiments in this direction .have been carried out on 
the Great Western, the North-Eastern, and the South- 
Eastern & Chatham Railways. 

As regards underground railways, this country still 
takes the lead, although there are now no new lines under 
construction. In June, the Charing Cross, Euston & 
Hampstead “tube,” with its branches to Highgate and 
Golder's Green, making a total of 7 miles of route, was 
opened for traffic, this being the last link in the system 
of the Underground Railways Company. Extensions have 
also been carried out during the year by the City & South 
London Railway Co. from the Angel to King's Cross and 
Euston, thus obtaining for this company an important con- 
nection with the main railway lines to the North and 
North-West, from which a marked increase in traffic is 
expected ; also by the Baker-street & Waterloo Railway, the 
northern end of which has been extended from Daker- 
street to Edgware-road, thus making connection with the 
Great Central Railway; and by the Great Northern, Рісса- 


dilly & Brompton Railway, a branch line being opened 


in the last month of the year between Holborn station and 
a station in the Strand, near the corner of Surrey-street. 
It was intended to have extended the “Bakerloo” tube as far 
as the Great Western Railway terminus at Paddington, but 
the unsatisfactory financial returns obtained on the existing 
tube routes are responsible, to a large extent, for the post- 
ponement of any further schemes of this kind. It seems 
as if some of the main railway companies, who must have 


received much benefit from the interchange of traffic with 


the tubes, will have to render financial assistance to the 


latter, if further extensions are to be made. | 

In connection with strect locomotion one of the most im- 
portant events has been the advent of the electric omnibus. 
Although we cannot yet say what the ultimate financial 
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results of the running of these vehicles will be, they are 
unquestionably very popular, and, 80 far as we are aware, 


.have suffered no casualties due to breakdown, in marked 


contrast with the petrol-driven motor omnibuses, which 
have proved financial and mechanical failures. Many of 
these vehicles have, in consequence, been removed from the 
streets. In contrast with the failure of petrol motor omni- 
buses is the success attending the running of petrol motor 
cabs, a very large number of which have been placed on the 
London streets, the fares being based on the taximeter 
principle. 

The questions of rail corrugation and brakes still monopo- 
lise very largely the attention of tramway managers. Ав 
regards corrugations, no completely satisfactory explanation 
has so far been forthcoming, although many Papers have 
been read on this subject during the past year and much 
statistical information hasbeen collected. A certain amount 
of discussion has also taken place in the technical press 
between the advocates of the different theories, but appa- 
rently with no conclusive results. Probably the most im- 
portant information has been supplied by Mr. A. L. C. FELL, 
manager of the London County Council tramways, in a 
Paper read before the Municipal Tramways Association, 
wherein he stated that the corrugations are already in the 
rails when these are supplied by the manufacturers, and 
that considerable benetit results from a preliminary grinding 
of the rails before any cars are allowed to run over them. 

The unsatisfactory state of present methods of braking 
has been brought into prominence by the number of serious 
tramway accidents which have taken place, in several. cases. 
with fatal results, and we think that the past year has, in 
this respect, a very unsatisfactory record, concluding, as it 
does, with an accident in London of somewhat similar 
character to previous accidents—viz., failure of brakes and 
arunaway car. Our readers will be familiar with the details 
of the many accidents that have occurred, such as at Car- 
shalton, Sunderland, Bradford and Halifax, and with the 
reports presented in each instance to the Board of Trade 
as a result of the official inquiries. It will have been 
noticed that in most of the accidents it was a case of faulty 
application of the brakes on the part of the motorman; 
but, although the personal element cannot be entirely 
eliminated, there is room for considerable improvement in 
the design of brakes, especially as, regards the method of 
application. This question of braking is under considera- 
tion by both the Municipal Tramways Association and the 
Light Railways and Tramways Association, and we antici- 
pate that during the present year considerable alterations 
will take place. MALEY's new track brake, which has been 
fitted to several cars at Leeds, and which we described in a 
recent issue, seems a step in the right direction, and we 
believe that some such form of brake, in which the braking 
force 18 concentrated on the track, will become universal. 

During the past year the London County Council have 
continued the conversion of their horse tramways to elec- 
tric traction, as well as opening up several new routes. 
The work of joining up the-Council’s northern and southern 
systems, by extending the Kingsway shallow tunnel tram- 
Way to the Victoria Embankment, is nearly completed; but 
the advantages of such a connection will be largely dis- 
counted by the fact that the Kingsway tunnel has only 
been constructed to admit of single-deck cars, A most im- 


portant decision arrived at by the Council was the adop- 
tion of the G. B. surface-contact system for one of the prin- 
cipal routes in the East of London. 

Except in the north-east of England, where the New- 
castle-on-Tyne, the County of Durham, the Cleveland & 
Durham and the Yorkshire Power Companies are developing 
а very extensive business, little progress has been made with 
electric power supply in bulk. The Kent Power Company 
have now commenced operations on a larger scale, but great 
difficulty is still experienced by all the power companies 
in raising capital for carrying out further extensions, so 
that, in most cases, bulk supply is still being given to only 
a limited extent. Apart from the supply of electricity in 
bulk to a number of local authorities, &c., an important 
advance has been made by the Yorkshire Electric Power 
Co., who have arranged to supply current for the manufac- 
ture of calcium carbide in such a way as to fill up the 
hollows of their daily load curve. | | 

As regards the employment of large yas engines in elec- 
tric generating stations, there is not much to record. In- 
creasing’ attention has, however, been paid to the subject, 
but although such engines are in favour in Germany, they 
have not made much headway in this country during the past 
year. Оп the other hand, the steam turbine has advanced 
in popularity, and has been improved in detail, so that engi- 
neers now feel that it is deserving of the fullest confidence. 

Iu our next issue we hope to deal with the progress 
made in other applications. 


— — 


REVIEWS. 


“Co ies of the undermentioned works can be had from The Blectrician Office post 


ree, оп receipt of published price, Add 5 per cent. for abroad or for foreign books. 


oe 
. By WM. MAURICE. 
BlocHondons е Electrician’ Printing & Publishing Co.) Рр. X 
+166. Es. 6d. net. men 
When it is considered that to the many risks met with in 
mining is added a further danger from the use of high explo- 
sives, it will readily be admitted that a book written with the 
express purpose of drawing attention to methods of prevention 
of accidents attendant on the use of these explosives must be 
welcomed by the practical miner. The author.of “ Electric 
Blasting Apparatus and Explosives has, rendered great service 
to all users of explosives in placing before them the latest in- 
formation about the appliances and their practical employ ment. 
Mr. Wm. Maurice is especially qualified to speak authorita- 
tively from the standpoint both of the electrical and of the 
mining engineer, and can, therefore, explain the electrical 
details in terms that will casily be understood by readers who 
have not had equal facilities for studying this branch of engt- 
neering science. | 
The minute description of all the apparatus necessary for 
shot-firing is carefully presented, ‘both by illustration and in 
the text. A thoughtful perusal of this book should lead to 
greater precautions being taken by those in charge of such 
work. The author has evidently tried to mention every pro 
bable cause of accident, and his suggestions on the prevention 
of such accidents are well worthy of consideration. The 1n- 
structions to shot-firers issued to those under his own control 
are excellent, and very valuable is his sugzestion that, 10 
present-day education, greater efforts should be made to induce 
the rising generation to think of the effect of their actions, 
many of the accidents mentioned being simply the outcome 0 
pure thoughtlessness. f 
There are numbers of different types of exploders, each o 
which has its particular advantages, and, before deciding on 
the type to use, a careful study of this volume would un- 
doubtedly assist the manager in arriving at a sound judgment. 
The descriptions are carefully given, and, with a little thought, 
can easily be followed. As with all electrical machinery, the 
“wear and tear is minimised by constant attention to clean- 
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liness and small running repairs, and the illustrations clearly 
show the parts that should be kept under observation. 

Great ingenuity bas been shown in adapting the many types 
of exploders to the varying conditions under which thoy are 
to be used, and at the same time restricting the weight and 
size for convenience in transport. The explicit descriptions 
of the firing conditions of the dynamo-exploders, in which the 
circuit is closed automatically, are so valuable that similar 
details with respect to magneto-exploders might with advan- 
tage have been given. 

Differences of opinion exist as to the utility of testing fuses 
at the colliery. The very real dangers from missed-fire shots 
necessitate every precaution being taken to prevent them, and 
although tests at the colliery may not show a faulty fuse, such 
as that illustrated by the author, they will be a check on the 
accidental faults which have escaped the factory tests, and so 
more nearly attain the object of the Royal Commissioners’ 
recommendation of the use of ‘ white wires.” 

The chapter on explosives is one of great interest, bringing 
as it does their hazardous nature vividly before the.reader. The 
methods of testing explosives by officials of different Govern- 
ments show how the dangers are recognised, and how every 
effort is made to prevent accidents; undoubtedly this course has 
materially reduced the fatalities. The author’s descriptions of 
accidents and their possible causes mostly indicate a want 
of thought on the part of the workmen; the application 
of the proverb, “ Familiarity breeds contempt,” is fatal in the 
case of high explosives. The author throughout the book has 
succeeded in keeping the dangera well before bis readers. 

К. Hoop HAdlk. 
Agglutinants of all Kinds for all Purposes. Ву H. E. Sraxbadk. 
(london : Archibald Constable & Co.) Pp. 267. 78. net. 

This book contains 508 recipes for preparing various agylu- 
kinants. It is divided into chapters under the hoading of the 
various substances for which the mixtures described in that 
chapter are specially useful. There is a chapter on solders 
giving the composition of the various kinds, the fluxes that. 
should be used with them, and the work to which they are 
specially уды The last chapter contains brief notes on 
the chemical composition of the substances used in the manu- 
facture of the various agglutinante. Recipes are given for manu- 
facturing cement for electrical insulation and for electrical 
purposes, as well as a waterproof cement for insulating tapes. 


THE LATE LORD WANTAGE AND THE LONDON 
ELECTRIC SUPPLY CORPORATION. - 


On the financial side of electricity supply in London few 
more prominent names occur than that of the late Lord 
Cee whose association with the London Electric Supply 
б e one of the principal pioneer electrical undertakings 
fol] е motropolis, is more or less familiar to those who have 

owed the developments of the industry during the past 20 
Wanta There has о been published a life of Lord 
which 86, written by Lady Wantage. This handsome volume, 
П much interesting text and some fine portrait 
14 i has been well reviewed by the leading literary 
ШЕШ ut (where the personality of the subject of the 
not 18 80 many-sided as was the late Lord Wantage) it is 
аз set pig. that the purely commercial side of his busy life, 

here in the book, has received only scant notice. 
пец ang іза chapter in the book entitled * Episodes of Busi- 
0 n е жицеп by Mr. R. Н. Benson (as the pre- 
is їша{ев), and this purports to give a history of Lord 
Согра A арни with the London Electric Supply 
assisted B ing over again the story how Lord Wantage 
immine wi company financially at a time when there was 
told anger of collapse. But we consider that Mr. Benson 
with thi 9 half the story of Lord Wantage's association 
while inn "ndertaking, and that the remainder should be told 

üri 6 opportunity serves. | | 
lrician i the past 20 years there has appeared in Zhe Elec- 
a Minoris references to the London Company, and we have 
displa ELM our admiration and satisfaction at the courage 
Yed by Lord Wantage at the very acute crisis in the com- 


bk 


pany's fortunes in 1894. We gather from our reports of the 
meetings held in June, 1897 and 1898, that at the particular 
moment when Lord Wantage courageously came forward in 
1894 to help the company out of its accumulated difficulties he 
had already risked over £300,000 in the concern; the extent 
of his confidence in its ultimate success, therefore, may be 
imagined. This being agreed, we think Mr. Benson, in the 
chapter of the book to which we have referred, has scarcely 
done justice to the man who, as we well know, directly in- 
spired the confidence upon which Lord Wantage acted— 
namely, Mr. Robert Stewart Bain. Reading the chapter care- 
fully, the omission of due reference to Mr. Bain's share in this 
transaction has impressed itself upon us, and we think it 
right, therefore, that we should supply the necessary details 
to complete the memoir, in order that honour may be given 
where honoür is due. 

In The Electrician for June 10, 1898, we devoted consider- 
able space to a review of the then recent action of Lord Wan- 
tage in handing back to the shareholdera of the London Electric 
Supply Corpn. their enterprise, free from debt, and practically 
free from anxiety as to the future, as the direct result of the 
“splendid management," since 1894, of Mr. К. Stewart Bain, 
the gentleman appointed, on Lord Wantage’s behalf, as re- 
ceiver and manager to the company. It is not necessary to 
make further reference here to the comments we then made 
upon this great example of good work well done, but in the 
same issue of The Electrician appeared a full report of a 
meeting of shareholders of the London Company. At this 
meeting Lord Wantage paid handsome and well-merited tribute 
to Mr. Bains skilful management of the company’s business 
during the previous troublous four years. It was a tribute 
worthy the man and tho occasion, and boldly proclaimed that 
Mr. Bain had succeeded where others had failed in saving the 
concern from bankruptcy. 

The nature of Mr. Bain’s service to the undertaking may, 
perhaps, be briefly recapitulated. The amount of moncy 
actually expended at the date of Mr. Bain’s appointment as 
receiver to the London Company in 1894 was no less than 
£890,000, whereas a generous valuation by an expert at this 
date, as stated in the book under notice, put the then market 
value, lock, stock and barrel, at £150,000—-a loss of £740,000 ! 
Lord Wantage was advised by no less accomplished a financier 
than the late James Staats Forbes, the then chairman of the 
London Company, to accept the £150,000, but he refused. At 
the end of the receivership, when Lord Wantage magnanimously 
handed the undertaking back to the shareholders, the market 
value bad arisen to nearly the original value, and this after 
only four years of Mr. Bain’s management. At the шепн 
of shareholders held on June 7, 1898, Lord Wantage state 
that he had made advances to the company amounting to 
£170,000 over a period of years, but that the total amount 
advanced to the receiver over the entire period of his receiver- 
ship was only £60,000, of which the receiver had repaid him 
£23,000. Apparently, therefore, the “ splendid management 
of the receiver had increased the market value of the under- 
taking more than four times, and Lord Wantage’s share of 
this appreciation must have amounted to about a quarter of a 
million sterling ! f | | 

In these circumstances we urge that, in dealing with the affairs 
of the London Electric Supply Corpn. (Ltd.) and Lord Wantage в 
association with the enterprise, Mr. Benson might well have 
made a more generous reference to Mr. R. Stewart Bain's 
share in the rehabilitation of the company and to Lord 
Wantage's recognition of the valuable services Mr. Bain has 
rendered the undertaking. It is due to men in Mr. Bains 
position that such recognition should be accorded, rra 
fitting opportunity serves, “to encourage the others. In the 
electrical, as in other industries, and especially in connection 
with joint stock enterprise, there are many теп who have lin 
their shareholders truly and well in times of great financia 
stress, and amongil сине men Mr. Robert Stewart Bain has 

ost place. 
ee л. Lady Wantage’s life of her husband with- 
ble character of Lord Wantage as a 

t reference to the noble | 
ЕЕ i ist and a landlord. His prowess as a 
soldier, a philanthropist : ‘tain’s military operations 
soldier is written in the history of Britain's military оре 
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of the past 50 years (both in peace and in war); his grand 
work in connection with the Red Cross Society will be remem- 
bered as long as this Society exists ; and his popularity as a 
great and good landlord, ever seeking the goodwill and advan- 
tage of his tenants, is recorded in the public journals of the 
day. Lord Wantage was a far-seeing, brilliant man, and the 
record of his life and work which Lady Wantage has prepared 
affords pleasant and instructive reading. 


CORRESPONDENCE. 


eee 


TRANSATLANTIC WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


. SIR: А reply to Mr. Hall’s letters (The Electrician, Novem- 
ber 29th and December 6th) is, I think, hardly necessary. 
Most people, I believe, are aware of the way in which Sunday 
editions are prepared and telegraph messages expanded. 

As regards the statement in T'he Times, I will merely refer 
to the message to The Times given in my original note of 
November 22nd as one of the illustrations of the uncertain 
transmission, the message having to be repeated six times 
during a period of 2} hours before it was finally received. In- 
cidentally this message was marked Rush it. Important.“ 
The statement of The Times was doubtless made in good faith, 
but merely illustrates the fact that The Times has no means of 
knowing what the character of the transmission actually was. 
Doubtless the delay was attributed to the Jand-lines. 

‚ From the number of congratulatory letters received by the 
writer from scientific men and engineers not connected in any 
way with wireless telegraphy, it would appear that the writer's 
efforts to reform the practices which have so injuriously 
affected the development of wireless telegraphy and brought 
the whole art into disrepute have met with unexpected general 


approval. As, however, the writer's position has not been. 


represented fairly by Mr. Hall, or The Times, I ask permission 
to define it. | 

I will begin by quoting the following statements :-— 

‚ London Daily Mail, September 26, 1907. 
ATLANTIC WIRELESS CHEAPER AND QUICKER THAN THE CABLE. 
(From Our Own Correspondent.) 
| | | Sydney (N. S.), Tuesday, Sept. 24. 
In my interview with Mr. Marconi to day on the inauguration in 
m. weeks' time of the wireless Transatlantic service, the inventor 
said :— 

The weather will hure no effect on our work un⁰¹ our polea or maata 
should he damaged. Lightning will not bother us at all. 

A! present we send twenty to thirty-five words a minute, but we could 
work much Jaster. We have made no effort for speed. I shall send the 
first commercial wireless message myself, and after the station is 
Tan shall remain near for about a week. The annual meeting of the 
8 1 кр be held in London in a few days. 

should not be surprised if the cable companies reduce their rates. 
It will be a good thing for the public. I shall charge 5d. а word for 
private messages and 24d. for Press work. In the matter of despatch 
we need fear no competition. 
_ We are working day and night to ony our plans to a successful 
issue, and I give you ту permismon to say that in lesa than a month the 
Marconi wireleas atem will be working as smoothly and with aa much 
perfection an ifa elder brother the cable, 
© Transatlantic messages, he added, cannot be intercepted by ships at 
sta, 


Boston Herald, Oct. 19, 1907. 


| Sydney, N.S., October 18, 1907. 
Yesterday ice transmitted 13,000 woreda by wireless acroaa the ocean to 

Europe and received 2,000 words in return from the other «ide, was the 
statement Marconi made to-day of the result of the first day’s working 
of the wireless trans-Atlantic service. 

What time do you estimate would be required to cover à return 
message to London? | 

At present not less than two hours. This is due to slow deliveries. 
We can transmit a е to Clifden and get a reply in three minutes, 


and out of the large number of miacellancons messager rent yesterday not 


onc тоға had to be repeated. 


My position is that the statements in italica above, also the 
statements made by the Marconi Company with reference to 
the receipt of signals in Newfoundland in December, 1901 ; 
the statement that the Anglo-American Company objected to 
the continuance of those experiments; the statements made 


with reference to the transmission of: the President's message 


in January, 1908, and numerous other statements made by 
the Marconi Company, are incorrect and misleading, have 
seriously hindered the development of the art of wireless 


te legraphy, and have tended to bring the whole subject into 


disrepute.—I am, &c., REGINALD А. FESSENDEN. 
Brant Rock, Mass., U. S. A., Dec. 21. 


UNDAMPED v. DAMPED WAVES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: A most interesting point in your description of the 
Cullercoats station of the Amalgamated Radio-Telegraph Co. 
is the fact quoted that undamped waves are more easily trans- 
mitted over land than are damped ones. This is important, 
and gives direct confirmation of the theoretical work of Bry- 
linski,* who showed that, as a damped wave train does not 
penetrate as far as an undamped one into the upper layers of the 
earth's surface, the resistance to its propagation must be greater. 

I do not think that the existence of mountainous country 
(a8 opposed to flat land) makes any appreciable difference 
when the high ground is situated at a considerable distance 
from both stations. An average rise of 4,000 ft. or 5,000 ft. 
in 40 or 50 miles is an almost negligible addition to the curva- 
ture of the earth in some hundreds of miles. The difference 
between the spark and arc transmission over the North of 
Scotland is, therefore, mainly due to difference in the quality 
and not the shape of the conducting surface. Thus experi- 
ment confirms theory in showing that undamped waves are 
less absorbed by land than damped waves. We may, there- 
fore, assume that Brylinski's theoretical result is equally appli- 
cable to water, and hence that transmission by undamped high- 
frequency currents across the Atlantic will require less power 
than if damped wave trains were used. | 

А very few more data such as must have been collected in 
these experiments will render possible the application of mathe- 
matical theory to the calculation and design of the most suit. 
able and economical station for use in any given geographical 
situation.—I am, &c., 


London, Dec. 26. J. ERSKINE-MURRAY. 


THEORY OF ALTERNATE CURRENT TRANSMISSION 


IN CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : The articles by Dr. Drysdale, commenced in your issue 
of the Gth inst., will, I am sure, be gratefully appreciated by 
those who, like myself, find our time too fully occupied to 
struggle through the maze of mathematics—and mystery— 
with which so many writers on the subject of alternating cur- 
rents enshroud it. | 

It is distinctly refreshing when they stoop, as Dr. Drysdale 
has done, to give us a dose of graphical construction, accom- 
panied by a concrete illustration, to whet our appetites for the 
mathematics that must follow. I could wish there had been 
a little more of the graphical construction— but I suppose we 
must be “thankful for small mercies.” 

Nothing but the spirit of intense gratitude would, I may вау, 
prompt me to spare time to write this letter at tho present 
moment. I would that other “sufferers” would add their 
testimony to mine—perhaps they will ?—I am, &c., 

| SUFFERER. 
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THE COMMERCIAL ASPECT OF ELECTRIC POWER 
SUPPLY. 


We give below an abstract of the discussion which took place 
at the Leeds Local Section of the Institution of Electrical Engi- 
neers, when Mr. W. B. Woodhouse read his Paper оп “ The 
Commercial Aspect of Electric Power Supply." An abstract of 
this Paper appeared in our last issue. 


DISCUSSION. 

Mr. S. D. Schorikl agreed with Mr. Woodhouse that Parliamentary 
privileges creating a monopoly had retarded the developments of the 
industry, and there were very few towns in Yorkshire which could 
not point out how this monopoly had operated to the disadvantage 
of the whole district, notably in regard to water and gas undertakings. 
He wished Mr. Woodhouse had given figures showing the effect in the 
case of private plants of omens rent, management and other similar 
charges. In one or two cases he had found that upwards of 50 per 
cent. of the charges properly due to the private plant had been left out 
of calculation altogether. With regard to the test figures given, he 
found that test figures which could be obtained on a full-load test were 
very rarely obtained in a central station, whatever size the plant might 
be, owing to the load often being too big, say, for one and not large 
enough for two sets to be run on their most economical loads. Witha 
4,000 kw. load on a 3,000 kw. turbine-driven set, you could open an 
auxiliary valve and give high-pressure steam to carry the overload, 
but the result would be an increased steam consumption, which con- 
siderably discounted the figures shown in the Paper. Regarding the 
. suggestion that municipalities might become debenture holders in 

wer companies, he thought thal. to induce a corporation to take de- 

nture shares in a supply company would be a more difficult propo- 
sition than to induce two neighbouring corporations to have a joint 
central station for their own use. He quite agreed with the author 
that a central bureu should be established for detailing information 
which was collected from time to time. With regard to the question 
of tariff, he was rather afraid both municipalities and power companies 
were running too near the dividing line between loss on the one band and 
making a small profit on the other. In a number of cases power supply 
was given at а low rate simply because they had a fairly good lighting 
load. He could name towns where rates had been quoted which in 
themselves were certain to result in a loss, and these rates were only 
possible because they were given at the expense of other classes of 
consumers. 

Мг. G. WILKINson referred to the unfortunate restrictive legislation 
which prejudicially affected the industry, and he said the marvel 
was that the British industry stood so well in the world to-day. 
If we were to have a chance to get alongside Germany and America 
in our electrical business (and at present we were distinctly be- 
hind), we must certainly have moro generous legislation, which at 
present was too much of a parochial character. e wanted every- 
thing broadened out, and the power companies, tramway under- 
takings, and other large projects would then have some reasonable 
chance of developing the industry. The first table in the Paper was 
one of cost of stations of different capacity. Unfortunately, the por- 
tion referred to was simply the station equipment, and the much more 
serious problem for power companies, viz., the cost of the distributing 
mains, wus omitted. Mr. Woodhouse had put the cost of a 60,000 kw. 
station at £10 per kw., and £15 for 6,000 kw. and £20 for 600 kw. 
In his opinion it could not be done for that ; it certainly would not be 
done for £20 per kw. for a 600 kw. station unless they had a tin build- 
ing. If it was а substantial building it would go up to something like 
£28. With regard to the steam consumption given for a feir-sized 
Sano E plant, the author hed erred on the other side. For in- 
stance, a 500 kw. set was put down as consuming 24 lb. of water per 
kilowatt hour. He did not know whether he had included the steam 
losses and the steam used in the auxiliaries, but the figure certainly 
was high. He knew of a turbine which was six years old, of 300 kw. 
capacity, which was consuming 193 lb. of steam per kilowatt on full 
load. Also the evaporation given was too low, as it was quite easy 
315. to get 9 Ib. to 93 lb. instead of the 81b. given, so that instead of 
s of conl per kilowatt-hour they would do it for 2 lb. He did not 

how of any stations at. present that were enjoying such load factors 
à E 60 and 30 per cent. mentioned. In the case of е {һеу 
ih approached a diversity factor of 2, and that was largely due to 

o fact that they had a peak load in the summer. Their heaviest load 
къ in September, ко that they got better distribution throughout the 
Whole year. There was one point which the author had not touched 
15 that was worthy of consideration —viz., electric cooking. Не 
that been giving some attention to this matter lately, and found 
T 15 diversity factor for соон was likely to come out at some- 
ind, c. ike 4, instead of 2, and that, of course, had a very material bear- 
А оп the price at which they could sell electricity for cooking, because 

ie capital cost was the chief determining factor. If they could get 
есше cooking showing a diversity factor of anything like 4, they 
qud afford to sell current at a price that would make the business 
nancially successful. The gas companies had hitherto considered 


the business l j E 
were likely ав в monopoly so far as cooking was concerned, bu y 


matter. He had 
gallons of water 


ay. He had th 
el 


recently gone into a new scheme for ‘heating 300 


ree methods under cousiderition—one was gas, 


to be undeceived before very long with regard to this | 


per hour for two hours during the early morning each ; 
one | 


ectricity, and one steam. Owing to the fact that hot water had to be conditions. 


available throughout the whole of the 12 hours of the day to meet any 
possible small irregular demand, he found the continuous losses due to 
radiation and condensation in the lengthy underground transmission 
pipes pus steam out of competition with electricity. Again, the 
cost of gas came out at £80 per annum as against £50 for elec- 
tricity, and the capital outlay as between steam and electricity was 
£160 for electrical apparatus as against £450 for steam. He thought 
these were points that might well be considered, and he suggested 
that cooking and the heating of liquids were not outside the province 
of the electrical industry. 

Mr. H. Dickrxsun was very pleased to note the optimistic view Mr. 
Woodhouse took of the future, and he sincerely hoped that view would 
prove to be correct, because the power companies were doing a very 
great work, and if the success that he anticipated came about there was 
no doubt that the country would benefit greatly. With reference to the 
table of costs per kilowatt, he thought the figures which the author 
gave were rather low, and that the £10 per kilowatt for the 60,000 kw. 
station should be increased. With regard to the diversity factor, Mr. 
Woodhouse mentioned that there was an advantage for a large scheme, 
as only one-half of the plant was required. He seemed to be of the 
opinion that the diversity factor only operated in large stations, 
whereas it operated in a small station, but not to thesameextent. He 
did not think, therefore, the conclusion that the capital cost was 
reduced in the ratio of 4 to 1 was correct. With regard tothe general 
question of being able to supply power users with very high load 
factors as cheaply as they could supply themselves, he hoped Mr. 
Woodhouse was right, but he had his doubts. Many people forgot 
that the distribution system was very costly, and that a great deal of 
extra capacity of mains had to be provided over and abovethat actually 
required for the actual maximum load. He thought the author made 
too much of the view that the power company could supply cheaper 
than the private user could generate. He thought he did not, how- 
ever, lay enough stress upon the advantages to be gained by users in 
taking а supply from an outside source. ‘These advantages were very 
material, ind he thought when users appreciated what they meant 
they would be prepared to pay for them, and he was glad to say that. he 
thought they were gradually beginning to accept this principle. It was 
a great advantage in a large factory for the management to have no 
anxiety regarding boilers, engines, steam pipes, economisers, &c , and 
thus be enabled to devote its whole attention to the firm’s particular 
manufacture. There was also the considerablo advantage that. addi- 
tional power could he put in, in the shape of larger or additional 
motors, without interfering with the factory as a whole. The author 
mentioned that experience showed that the station demand would not 
exceed one-third of the total lighting connected to the system, nor 
one-half of the power installed by power users. He thought it was the 
reverse way. He had some figures торын the Leeds undertaking, 
and found that only half the lighting installed and one-third of the 
power installed were in use at one time. | ae 

Mr. E. I. Love thought there was no doubt that if the privileges of 
supply were not so limited considerable benefit would accrue to all 
concerned. With weference to the table of capital cost, he thought the 
cost per kilowatt was nearly correct. As regards Table III., the whole 
question of the cost of current depended on generating and distributing 
costs, This was where the power companies had the advantage of the 
local authorities —they could get better load factors and, consequently, 
could afford to supply at a cheaper rate. He did not, however, agree 
with the figures given for coal in this table, as they were not consis- 
tent with actual practice. 30 Ib. of steam per kilowatt for u loud 
factor of 20 per cent. wasan average figure foracentralstation. With 
а load factor of 100 per cent. this would not be decreased much below 
20 lb. per kilowatt, so that the difference in the coal bill with the three 
different load factors would not be as great as that stated. It wasa 
question whether the power companies were not supplying at too low 
aprice. When consumers got to know the advantages of electric 
power they considered the charges quite reasonable. They would be 
quite satisfied with the supply at $d. per unit and the load aa 
sufticiently good to allow supply at this price. It was not advisable P 

o below 4d. per unit, for Aene ue whether any return cou 

xpected at anything under this figure. | 

Mr. T. HARDING Carton said that the author had complained of 
restrictive legislation, aud had made a bold porne in suggesting 
that the collieries in the West Riding should form a joint-stock con- 
cern of their electrical plant. Not only did the difficulties in the ney 
of adopting such a proposal seem to be great, but the аа 
appeared questionable. The suggestion seemed to be that a co ү 
owner, instead of installing a “stand-by” plant, was to be connecter 
up to his neighbours’ plant, upon whic he could draw in the ev ee 
of a breakdown to his own machinery. The difficulties in the way 2 
managing such an arrangement were considerable, but it also appearet 
that the cost of the cable would be more than that of n. stand Y plant, 
and the cost of management at the colliery would not generally "E 
duced. Further, most colliery owners preferred to control their e e 
trical supply, апа they would not view favourably such a roposal. 
Generating costs at collieries, particularly those at which the d 
heat from coke ovens was utilised, were usually very low, л ве cou 
not see that a colliery with its own generating plant could SN any 
articular advantage from the proposed combination. „ While. no 
Joubt collieries might appreciate the convenience of having a поке 
company's supply as an sadi: stand-by, they would not readily 

vith uthor's proposals. x 
rob DEL could 110 understand the economy of e 
the main station with a number of small stations in the о in 
districts which had waste fuel at their disposal except m specia 
The diminished running cost might balance the interes 


F 
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and depreciation on the various units which were spread over a large 
aren, but it seemed to him a large increase of cost would occur owing to 
the considerable length of mains required, and the saving would be 


more imaginary than real. 

Mr. F. M. Moony, іп a written communication, thought the total 
cost per kilowatt would be nearer £90 than £10 per kilowatt. The 
cost of private plant was too high, recent figures obtained for a 200 kw. 


plant working out at £14 per kilowatt. The use of gas and oil engines 


in these smaller units was an advantage open to the private plant and 


must be taken into consideration. As regards efficiency the use of 


gas plant would again favour the smaller pau in this respect. The 
load factor in works was always high, and in some cases approached 
unity when the running hours only were considered, The diversity 
factor would not work out so high on the class of load such as would 
be found in mills, collieries, &c. When the lighting hours such as 
were experienced in winter occurred, the peak would at such times be 
considerably higher. Ina small plant the necessity of a stand-by plant 
was not apparent, and he did not see how the larger station could supply 
current as cheaply as it could be generated on the works. A point in 
favour of power company supply was che unlimited power at the com- 


v 


mand of the consumer. If current could be supplied hy the power 
companies at 0:54. per unit, the small private plants would soon, from 
an economical point of view, cease to justify their existence ; but such 
a time had not yet arrived. 

Mr. W. B. WoopHocsE (in reply) said Mr. Moody had remarked that 
£20 per kilowatt for а 600 kw. station was too high; some of the other 
speakers bad thought the figure was too low. He had given £10, £15 
and £20 as representing something like the real figures, and it would 
be easy to prove that for a particular type of plant this was sufficient. 
Mr. Love had referred to gas plant as being an advantage on the side 
of a small station, but there was no reason why tho large power station 
should not use gas plant. The capital cost per kilowatt was reduced 
in the same proportion, but the fuel economy would not increase to 
the same extent. Mr. Schofield questioned the addition of manage- 
ment and other charges to power costs. This was a difficult problem, 
as no private user would reveal the true cost of his power. Mr. 
Wilkinson had referred to the works costs. The steam consump- 
tion figures were test figures, and the coal figures could be obtained on 
test with almost any respectable coal. In working with a 15 per cent. 
loud factor, à public supply station included running over long periods 
when the working was neccssarily inefficient. Mr. Wilkinson had 
also mentioned that 30 and 60 per cent. load factors were not obtained. 
The Yorkshire Power Company had a load factor of 45 per cent., and 
the Newcastle Cow pany's lond factor was about 60 per cent. He was 
interested in the Leeds ratio between horse-power of demand and 
horse-power connected. At Thornhill the figure for power was 2. At 
Newcastle it was 24 : this was accounted for by the more variable load 
in the ship docks, &c. He thou ht a figure between 2 and 3 was 
reliable. The main point was that the diversity factor could be 
increased and the station capital charges reduced by centralisation. 
With regard to the question raised as to the coal cost, the figures 
were about right. Mr. Churton had questioned the possibility of get- 
ting the collieries to co-operate, but he did not think he was right. 
There was an increasing tendency towards co-operation. 

. Mr. CnvkroN said that collieries could not be centralised. 

Mr. Woobnorsz thought it would probably pay to carry coal within 
a radius of 3 miles to the ovens. Prof. Parr had raised the point of 
cheap waste heat being outweighed by the cost of mains. Where the 
load was distributed it was not quite so bad as ib seemed. Each colliery 
was a power user and there might be un dozen or more power users in 
between each colliery, and, consequently, a fairly cheap system of mains 
would link up these small stations. With regard to the co-operatiou 
of collieries, e reminded Mr. Churton that in Durham a joint sche:ne 
was in operation and was being operated by the Durham Power 
Company. 


ELECTRIC DRIVING IN PAPER MILLS. 


Electricity first gained a footing in paper and wood-pulp mills as 
a scurce of illumination, for, on account of its great adaptability, 
safety from the danger of fire, cleanliness, &c., this system of light- 
ing has proved superior to any other and is now very generally 
adopted. Having thus gained an entrance into the mills, attention 
was next paid to the conversion of the smaller and auxiliary ma- 
chines to electric driving. But itis only quite recently that the 
employment of electric motors for driving paper machines has been 
seriously considered. The chief requirements of these machines are 
a wide range of speed, susceptible of easy variation in many but 
definite steps, constant speed at all loads when once the adjustment 
has been made and low costs in working. 

Apart from the employment of cone pulleys, spur gears, &e., 
eeveral electrical means for controlling the speed of machines have 
been devised from time to time, and made use of to a limited extent. 
The simplest of these systems is by the insertion of resistance in the 
armature circuit of direct-current or between the rotor slip- rings of 
alternating-current motors. This method may, however, be ignored, 
on account of the large waste of power when running at low speeds. 


Other systems of specd regulation, entailing no appreciable loss of 
energy— e.g., the cascade connection or the provision of two stator 
windings with a different number of poles for three-phase motors, 
and the employment of double commutator motors or three-wire 


systems for direct-current motors—have not proved of great prac- 
tical value in the driving of paper machines, owing to their com. 
plicated and expensive nature. | 

The Felten & Guilleaume-Lahmeyerwerke A.-G., of Frankfort-on- 
Main, have now standardised direct-current shunt motors, which, 
by the employment of commutating poles, placed between the main 
magnet poles, permit speed regulation by means of a shunt rheostat. 
By means of these commutating poles the speed is controlled very 
exactly, and when once regulated it remains practically constant at all 
loads, while the motor runs sparklessly under all conditions without 
any alteration in the brush position. As long as the required 
speed regulation does not exceed the ratio of 1:12, and the motor 
outputs at the various epeeds are not too high, shunt motors 
with commutating poles constitute excellent driving machines 
and their regulation is extremely simple. Under more severe con- 
ditions it is now usual to employ a special separately excited gene- 
rator, giving в voltage varying over а very wide range, and this 
system has been found in practice to meet all requirements in the 
fullest manner. An installation of this description has recently 
been erected by the Felten & Guilleaume Lahmeyerwerke at the 
Hasserode Paper Mills. The paper machine was previously driven 
by a constant-speed direct-current motor, fed from a 100kw. 
dynamo, which also supplied current for driving other machines 
and for lighting the mill. Alterations in the paper speed were 
effected mechanically, by changing pairs of spur wheels. On account 
of the great loss of time and power caused by this arrangement, 


the installation of a thoroughly up-to-date electric drive was decided 


upon, & paper speed variable between 9 and 75 metres (80 ft. and 


240 ft.) per minute, with intermediate speeds from metre to metre, 


being specified. The actual resulte obtained are а considerable 


improvement ape this specification, it being found possible to vary 
the paper spee 
minute, with intermediate steps of only } metre. 


between 44 and 77 metres (15 ft and 253 ft) per 


The special variable voltage or regulating dynamo, as it is termed, 


is installed in the engine room, and is belt-dri sen by the same 
engine that drives the oonstant- voltage dynamo mentioned above. 
The latter supplies ourrent to the fiel of the regulating dynamo, 
which develops 40 kw. at 18 to 115 volts and 600 revs. per min. 
The speed of the paper machine is regulated by vatying the voltage of 
the regulating dynamo by means of a field rheostat, which is placed so 
thatthe whole machineisclearly visible to the attendant. The driving 
motor, of 9 H. p. to 48 H. p. at 90 to 760 revs. per min., is mounted on a 
platform by the side of the paper machine, and is thus protected from 
moisture when the machine is being cleaned, and from sudden 
splashes when working. Emergency switches are placed at three 
points in the vicinity of the paper machine, rendering it possible to 


stop the machine, at whatever speed it may be running, by simply 
turning the switch handle. In order to start the driving motor, cur- 
rent is firet switched on to the field of the regulating dynamo, through 
all the resistance in series, and the dynamo, therefore, generates its 
lowest voltage. Connection is then made between the dynamo and 
the motor by closing anotherswitch, and the machine is slowly started 
by gradually turning the rheostat handwheel until the motor has 
attained the desired speed—t.c., until the normal velocity of the 
paper to be manufactured is reached. The rheostat is very finely 
graded and the alteration in the paper speed from step to step 13 
very small; the boum à remains absolutely constant, however, when 
once it has been reg 

tions are of the utmost importance in the manufacture of paper, for 
& jerky alteration in speed would result in the paper being torn; 
while, as the paper thickness is inversely proportional to the speed 
of working, should the speed oscillate during working the paper 


ated to a cartain value. These two considera- 


would be of continually varying thickness and would, therefore, be 
useless. In order to guard against any such oscillation, the regu: 


lating dynamo was constructed with commutating poles and with & 


shunted compound winding. To simplify the machine attendant's 
duties ав fat as possible aud to render the use of a speed indicator 
unnecessary, & table has been prepared giving the exact running 
voltages to maintain any desired speed. Thus, in order to prod ico 
any definite. speed the attendant has merely to turn the rheostat 
handwheel slowly until the voltmeter reading corresponds to the 
value given in the table for that speed. PM 
A large Füllner paper machine at Messrs Wiede's mill, in 
Rosenthal, is supplied from a 75 kw. regulating dynamo in the 
engine room with current at any pressure up to 220 volts. The 
dynamo is fitted with commutating poles and a shunted сош- 
pound winding, and is excited from а small belt-driven machine, 
also installed in the engine room. The dynamo field rheostat and 
controlling switchboard are erected in the machine hall, and the 
motor is mounted on a raised platform in a similar manner to the 
Hasserode machine. The output of the motor ranges from 0 H.P. to 
95 H.P., at any speed between О and 600 revs. рег min. The paper 
speeds employed vary between 12 and 80 metres (39 ft, and 262 ft.) 
per minute, with intermediate steps of 1 metre. Speeds lower than 
12 metres per minute are employed when cleaning the machine. 
Tests were made on this motor to determine the steadiness of the 
speed when regulated to any given value. Even when whole sec- 


tions of the paper machine were suddenly started or stopped, 
involving great variations of the load, it was found that the speed 
remained practically constant. | 

At Messrs. Otto Giinther’s mill, in Greiz, Westphalia, two paper 
machines are installed, the smaller of which has a working breadth 
of about 1*5 metre (5 ft.), and manufactures paper at speeds between 
4and 95 metrés (18 ft. and 811 ft.) per minute, while the larger is 
$1 metres (6 ft. 103 in.) in breadth, and works at 4 to 75 metres 
(13 ft. to 246 ft.) per minute. Before the adoption of electric driving 
the two machines were driven from a steam engine, power being 
transmitted to them through ropes, belts and gear wheels, while the 
necessary alterations in speed were effected by means of cone pulleys 
and by changing pairs of cogwheels. It frequently happens that 
these machines have to manufacture six, eight or more qualities of 
paper in one day, the weight of the paper, and consequently the 
working speed, varying in each case. It will, therefore, easily be 
understood that much time was wasted in making the necessary 
alterations with the old steam drive, as the engine speed was neces- 
sarily a constant: It is claimed that since the adoption of electric 
driving it has been found possible in many cases to increase the 
speed of working by as much as 10 or 15 per cent., and this, in con- 
junction with the time saved when changing from one quality of 
paper to another, greatly expands the productive capacity of the 
mill. The smaller machine was the first to be converted to electric 
driving, and is driven by a motor developing 4 н.р. to 60 H. p. at 85 to 
675 revs. per min. The regulating dynamo has a maximum output 
of 65 kw., and generates from 12 to 250 volts, ata constant speed of 
420 revs. per min. Both the motor and the dynamo are separately 
excited from a machine supplying current for lighting the mill and 
driving various small auxiliary machines. The larger paper machine 
18 equipped in a similar manner, its driving motor having an output 
of 6 н.р, to 90 H.P., at 85 to 600 revs. per min. 

We are indebted to the Felten & Guilleaume Lahmeyerwerke, of 
Frankfort, for the information given above. 


——— теи 


NEW APPARATUS BY MESSRS. FERRANTI LIMITED. 


We give below a description of some interesting types of circuit 
breakers and transformers which have recently been placed on the 
market by Messrs. Ferranti Ltd., to whom we are indebted for the 
information and illustrations. 

Circuit-breakers.—The question of time limit versus instantaneous 
action of circuit-breakers is one to which very great attention has 
been given both in this country and abroad. At the present moment 
it may be said that the best practice calls for time limit cirouit- 


breakers on all feeders on high-tension alternating-current systems. 


The installation of such circuit-breakers has become standard prac- 


55 $ America, and is generally adopted in this country. Generally 
aki 
relay, as it is not found possible to have an apparatus, other than a 
relay, which will allow both the time required to operate and the 
current at which operation takes place to be adjusted independently. 
The general practice is to arrange the main circuit-breakers to be 
tripped by means of a continuous-current trip-coil. In many 
places, however, аз, for example, in sub-stations, continuous current 
may not be available. An installation of a special battery for working a 
trip coil is both expensive and complicated. Messrs. Ferranti Limited 
ave recently placed on the market alternating-· current maximum time 


Fic. 1.— TIME Limit, RELAY. 


ШП relays, arranged so that continuous current is not necessary 
mal MO the trip coil. Fig. 1 shows such a relay. In the nor- 
nati Position this short-circuits a trip coil, which is wound for alter- 
ma Current. As soon, however, as the overload is continued for 
° Predetermined time element this short-circuit is removed, and 
ri 1 from the secondary of the transformer flows through the 
Hu e ; Operating the switch. These time-limit relays are arrange 
Rl double and triple pole, in ordinary cases for s:rewing to the 
о the switchboard, and also in flush typo cases. It might be 
toned that instantaneous relays can also be supplied, arranged 
Open the trip. ooil circuit instead of closing the same, so that alter- 
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ng, time limit element is provided by means of an auxiliary 
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nating-current tripping can be arranged for in place of direct-current 
tripping. 

Testing Transformers.—For testing insulation of electrical ma- 
chinery in the course of manufacture, the method of measuring in- 
sulation resistance by means of the ohmmater, while yielding very 
valuable comparative results, does not give any criterion as to the 
capability of the article tostand practical working conditions. The 
insulation must, therefore, be tested with plenty of power behind it. 


. Fia. 2.—2 kw. TESTING TRANSFORMER. 


To this end, properly designed transformers of reasonable capacity 
must be ied. he capacity of the transformer, of course, varies 
with the size of the apparatus to be tested ; thus, for testing iuge com- 
plete switchboards a rated 5 kw. transformer can be used. : ч 
Ferranti Limited have designed a considerable number 0 к ing 
transformers for various purposes. Their standard к. о kw. 
40,000 volt testing transformer is fitted with eight igh 50 
terminals, so that it may be arranged for 1050 her 
40,000 volts, as may be desired, the high-tension coils | ae р 115 
in series, parallel or series parallel. The low - tension side has fo 


ү” OUT 1 a 
Fia. 3.—V Ew OF TRANSFORMER Co1Ls. 


rmin he low-tension coils can be placed in series and 
ЕТЕ ae 2 15 and 150 volts. Thus, a range of TRUCK can x 
obtained, and the transformer is more universal in арр Cen к 
emaller transformer, rated at 2 kw. Ө Sto iting low-tension 

ts, and 18 : 

bey E these with & controlling p Нан 57 
designed specially for use in the Government Doc cyar is Т 
и lling panel is provided with two fuses, a si с ап = 
Шр hich is connected across the primary terminals О the 
anal: r; thus the lamp lights when the капыш А 
ercited. The rheostat is placed in series with the primary of the 
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transformer, and is provided with two windings—one a thick one 
and one a thin one—so that regulation may be obtained for the trans- 
former both loaded and unloaded. The stops on the resistance are 
marked во that the voltage which is obtained may be easily controlled. 

Small Transformers.—The same firm have recently placed on the 
market two lines of small transformers ranging up to 25 kw. These 
transformers are of the ec re type. The coils are wound indepen- 


Fic. 4. —SMuAIIL 1 Kw. TRANSFORMER 


dently of the core, being slipped upon the same. Each coil is dried 
and separately impregnated in а vacuum drying apparatus. 


of such taped and impregnated coils is given in Fig. 3. It is con- 


vor 


OTP CTs ca eS ITI TIA 


A view | 
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much superior. The electrical particulars are given in the table 
herewith. | | . pu s 

The insulation tests which the transformers satisfactorily passed 
are as follows: Primary to secondary and core, three times work- 
ing розе for 30 minutes ; induced across the primary, 1} times 
working pressure for three minutes; secondary to core, five times 
working pressure for five minutes. The insulation resistances, 
measured, after the high-tension tests, with an ohmmeter having & 
1,000 volt generator, showed infinity. | 


—— 


EXHIBITION OF APPARATUS AT THE PHYSICAL _ 
SOCIETY. 


(Concluded from page 415.) 


Fig. 11 shows the latest pattern of Messrs. Скомртох'ѕ well. 
known potentiometer, which was exhibited by that firm. All the 
moving contacts are now under glass covers, and the scale wire is 
inside the box, the slider being moved by a milled head, seen on 
the left hand side of Fig. 11. 

Messrs. Crompton & Co. also showed a portable slide wire for use 
in locating faults in electric light mains, &c., the slide wire, about 
150 in. long, being coiled on an insulating drum and immersed in 
oil, and a portable pyrometer for boiler testing. The thermo couple 
in the latter is fitted in a steel tube for insertion in а boiler flue, 


| whilst flexible leads are supplied for connecting the indicating in- 
strument to the thermo-couple. 


For temperatures up to 1,000°C. 
the thermo-couple is constructed of nickel and steel, whilst for boiler 
flues, &c., where the temperature will be below 500°C. cozstantan 
and copper are used. 


Au interesting novelty shown on the stand of Messrs. CASELLA & 


Co. was the White-Bean area scale, the title being obtained from the 


Fic. 11.— CROMPTON POTENTIOMETER. 


sidered that this method of transformer manufacture is preferable to names of the inventors. This new form of area scalc, as seen in 
the shell type of transformer, especially for export orders, having | Fig. 12, is made of celluloid and intended for the rapid measurement 
regard to the ease with which such constructed transformers can be | of the area of any figure, it being, of course, particularly suitable for 


repaired when any accident necessitates this. These transformers 
are specially designed with rain-proof tanks for hanging on poles. 
We understand that a considerable number of these transformers 
have been shipped to South America. Fig. 4 shows a back view 
of a 1 kw. transformer of this type (P). 

It is found, in endeavcuring to export transformers to such countries 
as Russia, where there is a 70 per cent. import duty based upon 
the weight of the article, that very bad efficiency transformers have 
an advantage as compared with high-efficiency transformers, owing 
to their lighter weight. It is quite evident that with a heavy im- 
port duty such as this, the most economical design for use in such a 
country is different to the most economical design for use in this 
country, consideration being in each case taken o the total cost— 
viz., interest and depreciation on the cost price on the one hand, and 
the energy lost in the transformer per annum on the other. The 
type E X " transformer has been g t out to combine a high effi 
ciency with a minimum weight. It is found that these trans- 
formers, which are said to have a very much better efficiency than 
transformers of the same size hitherto exported into Russia from 
Germany and other placcs, do not show too great an increase in 
first cost. As regards the ultimate cost, they are claimed to be very 


Efficiencies at various | 
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Fic. 19.— WHITE-BEAN ARBA SCALE. 


obtaining areas of indicator diagrams. The seale is placed pn 
the figure, the area of which is to be obtained, во that the ends o 
the figure lie equidistant between two of the vertical lines on the 


scale. A strip of paper is then placed along each of the lines in sue - 


М 
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cession, and the length of the figure along such lines marked off along 
the edge of the paper; the total length so marked off is measured on 
the scales at the top of the instrument, giving the area of the figure 
in square inches or centimetres as required. For quicker and less 
accurate work, either the dotted or full lines only need be used, and 
the length multiplied bytwo. This handy instrument has only been 
on the market for а few months, and there should be a considerable 
demand for it among engineers. 

Messrs. GAMBRELL Bros. had on their stand their latest pattern 
of moving-coil ga alvanometer (Fig. 18), which was designed in con- 
junction with Mr. Davis, of Electra House," and is now in use 
by the principal telegraph companies on their various stations all 
over the world. It may be used as a current galvanometer, bal- 
listic galvanometer, or as a speaker for cable, it only being neces- 
sary to turn а small milled head to increase the speed of the 
movement for speaking. This galvanometer can be used without 
levelling and has a high surface insulation. A direct-reading resis- 
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Fro. 13. Morice Соп, Омлазохетка, 


tance box shown із constructed on the dial principlé. All that is séen | 
from the top are the milled: heads controlling the resistances and the 
figures indicating the actual resistances in circuit, 80 that readings | 
may be obtained with ease. Some new high-insulation switches 
Were also exhibited on this stand. 
The Campripce ScrexTIFIC INSTRUMENT Co. had a very interest- 
ing exhibit, including a Callendar and Griffith's bridge for thermo- 
tric work of high accuracy, a potentiometer for thermo- electric 
measurements, a. Broca galvanometer, and a design of Nernst 
р and scale, for use with a galvanometer for demonstration 
Purposes, by which readings may be obtained when the scale is 
exposed to bright daylight. An interesting pen movement was fitted 
the case of a draught recorder, the pen re sembling a drawing pen, 
ho resting on the top of. the drum carrying the paper. chart. We 
оре to be able to give а description of the Callendar and Griffith's 
ridge in Qut next issue. 


A Plangeless. Railway System,— The Electric Railway Review 
escribes а "centre-rajl flangeless wheel railway system,” due 
аре L. Beecher. The peculiar features of the system are 
that the wheels have no flanges and that the car is held firmly 
the track by four wheele suspended from the car axles, which 
run against the web of a centre rail of ordinary T-section, 
Жн midway between the ordinary track rails. The principa 
Object. of the invention is to prevent derailments at high speeds, 
especial], у оп curves. Other advantages, claimed for the system 
E it prevents breaking of wheels and rails, spreading of 
d and lurching of cars, with consequent reduction of wear 
and tear, on the equipment... It. is also proposed to use the 
ое rail аз an electrical conductor to operate cars on the 
third. rail system, and the inventor has a plan for protecting 
е live rail by a covering. The car at present used is operated 
i. a gasoline motor. A number of tests have been made, an 
dt 2 зій that the car was successfully operated at а speed 
miles an hour on a 46 ft. radius curve. 


Association (Incorporated), 0 


CALLENDER'8 SLIDE RULE FOR DETERMINING THE 
SIZES OF CABLES. 


We have received from Messrs. Callender's Cable & Construction 
Co. an interesting slide rule for calculating the sizes of cables trans- 
mitting any power over any distance on any of the usual systems. 
It is made vp of cardboard, and, as will be seen by the illustration, 
itis of & rather complicated. description. It contains four slides, (1), 
(2), (3) and (4). The operation, however, is quite simple. Slide (1) 
is adjusted until the arrow marked I. points to the length in yards of 
the route over which the transmission is to take place; slide (2) 
is moved until the arrow marked II. points to the pressure of 
transmission ;: slidé (8): is adjusted until the arrow TII. is opposite 
the letter which is characteristic of. the system to be adopted; and 
slide (4) is a i until arrow IV. pont to the appropriate power 
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CALLENDER'S SLIDE RULE. 


т. A horizontal line is then run fcom the figure giving the loss 
ae allowed in transmission until it cuts ‘the vertical line from 
the power to be transmitted. The diagonal nearest this pon 
gives the size of the cable in square inches. The distinguis ing 
letters, A, B, C, D, E and F, refer to two and three-wire оо: 
current, or single- -phase A, to common return in two- phase ш 
wire system В, to three-phase, two-phase and neutral of (A) three- 
wire systems С, to certain three-phase common return кер 
D, to three- phase star winding E, and to common wire for sys = 
E with four-wire distribution F. The directions for use are prin 
on а card which elides into the back, thus forming а very conve- 
nient instrument for rapid caleulation. 
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NOTES ON THE PROPOSED HOME OFFICE 
REGULATIONS.” | 


BY F. BROALBENT. 


les, which 
The author gave it as his opinion that existing wiring rules, 
no one liis tho authority or the right to enforca, act as a ке 
to firms of repute who generally estimate for work which wou 
comply therewith as far as possible, whilet unscrupulous . 
by taking advantage of the knowledge that the rules are 5 
suggestions and not a mandatory code, c 0 САИ p E am ih 
f opinion, the . 
Vendidos 1 dustry if а code of rules can be 
to the general advantage of the industry тү 
lsory under penalty for no 
adopted which can be made compt nons 
1 difficulties in drawing up в 
compliance. The two principa M ОР 
les are that, if of too general a nature, 
ЖИШП kando of local ss ac d 1 Е egy р 
On the other hand, 1 
тимен 9 оп the part of manufacturers or contractors to 


work to the strict letter rather than to the spirit of the rules, arguing 
еннан 


nt жо of th» Elect rical Contractors 
n December 18th, 1907. 
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that anything not specifically mentioned is not intended to be covered 
by them. M - 
He then dealt seriatim with the proposed regulations, detailing 
also the objections which have been raised thereto by the Incorpo- 
rated Municipal Electrical Association, by the S.ciety of Power 
Сов Officials, by the Associated Municipal Engineers (Greater 
London), and by the Electrical Section of the London Chamber of 
Commerce. A common objection raised by most of these bodies is 
as to the general nature of the rules, and also as to the restrictive 
tendency of some of them. It is contended that the rules relating 
to cables are moro restrictive than the Home Office Mining Regula- 
tions, tending to give the impression that workshops and factories 
are more dangerous than mines for electrical applications. The 
author read the proposed factory regulation and compared it with 
the mining regulations, and contended that the latter and not the 
former were the more restrictive and comprehensive. | 
Touching upon the regulation relating to switches and fuses, to 
which во much exception has been taken, the I. M. E. A even claiming 
that there must always be a certain risk in handling fuses, Mr. 
Broadbent pointed that what appears to be aimed at by the rule 
is not necessarily the provision of a separate switch to every fuse, 
but that there shall be the power of making a ey dead in order 
to replace the fuse wire. This condition is met by the provision of 
a double-pole switch to each distribution box. Analternative is pro- 
vided—namely, to mak e the switch of such a type that no shock or 
burn can be obtained in handling it. The author pointed out that many 
fuses advertised as being in conformity to the Home Office require- 
ments are not really so. Such advertised fuses are of the well-known 
porcelain tubular-handle pattern with exposed live ends. Such a pat- 
tern certainly does not meet the conditions of the Home Office pro- 
posed regulations, as there is a natural tendency for the operator to 
place his thumb on the live end whilst his fingers are grasping the 
porcelain handle. Either wide porcelain flanges must be provided 
at the ends of the tube, or the live ends must be entirely covered. 
The type of fuse which is really called for if the conditions are to be 
met without providing a separate switch for each, is that known as 
the switch-handle pattern, in which the fuse and its contacts are 
all fixed below a screened insulating handle. Such switches are 
now easily obtainable in all sizes. The regulation which the author 
considered would be the one most strenuously objected to, and the 
one which, if enforced, would cause considerable expenditure 
on the part of owners in altering existing work, is that relating 
to motor-starting switches. This has been generally objected to 
bv the authorities named, and is claimed to be quite unwork- 
able, prohibitive, unnecessary, and to involve expense far out- 
weighing any advantages which would accrue. his regulation 
calls for the provision, for each motor above 3 н.р. in size, of a 
starting switch provided with a no-voltage release, unless the 
arrangements are such that the motor could not start on the supply 
being restored after a failure of supply. The chief objections t» this 
rule are that to insist on this provision on motors of such small 
horse-powers as those above 1 н.р. means unnecessary expense which 
will tend to restrict the use of small motors, and, further, that the 
regulation shall not apply to polyphase work. 


Mr. Broadbent pointed out that, even were such objections sound 
ones, they apply equally to the Institution rules which were drawn 
up by & committee composed very largely of municipal engineers, 
and engineers of electrical power distribution companies and public 
supply companies, the very men who are now objecting to the en- 
forcement of the rule by the Home Office. It is interesting to note 
that the following gentlemen, who either are, or have been, chief 
engineers of public supply stations, formed members of the Institu- 
tion Wiring committee: Messrs. C. P. Sparks, W. A. Chamen, 
W. H. Patchell, R. A. Chattock, J. E. Edgcome, J. Christie, F. E. 
Gripper and C. H. Wordingham. On the face of it, therefore, it 
would appear that these gentlemen, whilst desiring to force the 
rules upon contractors or manufacturers, very strongly object to 
them being enforced against themselves by the Home Office. 

In the discussion which followed the reading of the Paper, the 
general feeling of the meeting appeared to be in sympathy with the 
author's views that if we were to have rules it was better that they 
should be capable of enforcement. The chief objections taken were 
against the general nature of the rules and of the definitions. It 
was thought that the definition“ authorised person was not suffi- 
ciently explicit, this definition being a person appointed by the 
occupier to carry out certain duties incidental to the generation, 
transformation, distribution or use of electrical energy, and com- 
petent to carry out those duties " Rule 29 reads: No person ex- 
cept an authorised person, or а person acting under his immediate 
supervision, shall undertake any work where technical knowledge 
or experience is required in order to avoid danger.” It was felt 
that there was nothing to prevent an occupier authorising, say, an 
office boy to carry out technical work, and the regulations would be 
strictly complied with. There was an opinion expressed that some 
means of registration or licensing would be of distinct advantage, 
and then the definition might be altered to make “ authorised per- 
son " synonymous with “ registered electrician." 
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PATENTS EXPIRING IN 1908, 


The following is a list of the patents of interest to electrical 
engineers which, unless specially extended by the Privy 
Council, will expire during 1908. The list does not include 
any patent granted in 1894 which has since for any reason 
become void :— - | 


Date | 


(1894). No. Name of patentee. Subject of patent. 
Jan. 13 835 Hargreaves & Bird Electrolytic apparatus and 
| | the application thereof in 
oxidising, chlorinating and 
analogous processes. 
Jan. 23 1,417 Whittingham..... ... | Automatic evice for re- 
| i moving resistance in start- 
ing electric motors and 
| replacing same. 
Mar. Б 4,572 Adams-Randall...... Telephone transmitters. 
Mar.“ 10 5.026 Best ................:... Electric fittings. 
Mar. 16 5,508 Muirhead....... ЕЕ Transmission of signals 
through submarine cables. 
Mar. 17 5,651 Preston & Gill ...... Electric lighting of traius. 
Mar. 20 5,816 Weston . Electric measuring instru. 
Mar. 21 5,863 Reason . Fuse boxes. [ments. 
Mar. 29 6,325 Morde Alternating-current appa- 
| ratus an circuits. 
Apr. 2 6,554 | Bullers & Chambers Tubular telegraph poles. . 
Apr. 6 6,888 | La Société anonyme Telephonie and telegraphic’ 
| pour la transmis- apparatus. 
sion de force par 
l'Electricité | 
Apr. 9 7,050 Fricker Electrical signs. 
May 1 8,607 | Keith ............ Electric exchanges. 
May 10 9,285 ; Kellner ........... ... | Electrodes. | 
May 28 10,292 | Manger & Major ... Clock lighting. [mentes 
June 2; 10,978 | Goolden & Evershed Electric measuring instru- 
June 7 11,069 Muirhead .. Transmission of 81 nals 
| through submarine ca les. 
June 23 12, 221 Acheson ........ ee ! Electrical furnaces. 
June 28 12.552 Nisbett ..............: Protection of lead-covered: 
| and armoured cables. 
July 24 14,246 C. F. Scott.... . System of electricity distri- 
but ion by alternating cur- 
| rents. 
July 30 14,602 Canet & Hillairet ... Controlling apparatus for 
| motors. f x 
Aug. 4 14,987 Solvay. . . ... | Separation of caustic alkalis 
rom liquors containing 
| alkaline salts. 
Aug. 4| 14988 БоЇхау................., Electrolytic cells. 
Aug. 8 15,129 Malignani ........... Evacuation ot lamp bulbs. | 
Aug. 9 15,276 Kiliani, Rathenau, Diaphragms for electrolytic 
Suter & Elektro- purposes. 
| chemische Werke 
Gesellschaft mit 
beschranker Haf- 
tung [mittersand silent closets. 
Sept. 14 17,529 | Higgins ............... Telephone receivers, trans-. 
Sept. 18 17,774 | Phonophore Со. ..... Electric signalling арр“ 
ratus. 
Oct. 23 20, 259 Kellner... . . . Electrolytic apparatus for 
decom posing metallic salts 
Oct. 30 20,807 Taylor . . . . . Telegraphic transmitter. 
Nov. 2 21,045 | Hutin & Leblanc ... Alternate-current dynamos. 
Nov. 27, 22,966 | Guscom .............. Insulating compounds. 
Dec. 10 24,021 | Reid Combined terminal box and 
cut out. (trains. 
Dec. 13 24,285 | New & Mayne Electric systems for lighting 
Dec. 17 24,541 Kellner Electrolysis. 
Dec. 18 23,613 | Hall... Electric signalling system. 
Dec. 21 24,876 Aron Electric winding of driving 
springs. 


_ 


PUBLIC COMPANIES WOUND UP, DISSOLYED, c., 
IN 1907. 


The following are the principal electrical and engineering 
limited liability companies which have been wound up (either 
voluntarily or compulsorily) during the past year. An asterisk 
(*) denotes that the company has been wound up by order or 
under the supervision of the Court, and (+) that the company 


has been struck off the register of joint stock companies :— 


tAlbert Electric Lighting Co. t Britannia Electric CarriageSyme 
tAnti-Vibrator Britannia Electric Lamp orks 

Benham & Sons (reconstruction) (for reconstruction’. | 
+Birmingham Art Metal Со. *British Electric Equipment Co. 
IB. Accumulator Synd. [Co. British Electric Insta lation Con- 
+Brighton & Shoreham Tramways tractors. 


British Johns- Manville Co. 
*Brockie-Pell Arc Lamp — [Synd. 
Buchholtz Reversible Turbine 
tBurnand Transformer Co. 
Capilliform Telegraph Instru- 
ment Co. | 
tCarboid Oil-less Bearing Co. 
Chelmsford Electric Lighting Co. 
(undertaking acquired by Elec- 
tric Supply Corpn.) 
tCity of Bath Electric Lighting & 
Engineering Co. 
City of Welliugton Electric Light ! 
& Power Co. | 
Collier Audible Telephone Synd. 
Colliery Power Supply Synd. 
Conduit & Insulation Co. [Synd. 
Cowper-Coles Metals Extraction 
Harry W. Cox (for reconstruction) 
tCrown Electric Heating Synd. 
Deep Leads Electric Trans- 
mission Co. [Synd. 
De Forest Wireless Telegraph 
F. M. Dickinson 


*Dudley Art Metal Co. [Synd. 
tElectric Battery Case & Fittings 
Electric Dinite Synd. 

tElectric Heating Corpn. 

tElectric Lamp Renovating Co. 

Electric Safety Appliances 
Elec. Vehicle Co. of Great Britain 

Electrical Improvements 

Electrical Publishing Co. 

English Electric Carbon Co. 
tEpstein Electric Accumulator Co. 
tFinchley Electric Light Со, | 
tFolkestone District Electric Li ght! 

& Power Co. 
Fowler Insulator Synd. 
Freshwater & Totland (I. W.) 
Electricity Supply Co. 

General International Wireless 

„Telegraph & Telephone Co. 

Harry, Aublet & Co. (reconstruc- 

tion} 
tHerculite & Electrical Mfg. Co. 
t Home Telephone Co. | 
"Improved Electric Supplies | 
! 
| 


tInternational Electric Synd. 
International Telescriptor Synd. 
1 E Electric Co (reconstructon) 
Johnstone, Benjamin & Co. 
Kalgoorlie Electric Power & 
Lighting Corpn. 

tLithanode & General Electric Co. 
Llanrwst Electricity Supply Co. 


TPrintin 
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London Lighting & Engineer- 


ing Co. ; 
McPhail & Simpson’s Dry Steam 
Patents Co, | 


tMfg. Electric Co. 


May-Oatway Fire Appliances (for 
reconstruction) 

Medical Electro-Thermic Gene- 
rator Co. [tute 


Medical Electro. Vibration Insti- 


Mevagissey Electric Lighting Co. 
(for reconstruction) | 

Morris Hawkins Electrical Co. 
(for reconstruction) 

Mutual Telephone Co. 

Nelson Patent Lighting 


tNew British Electric Installation 


Contractors. 
Northern Electrical Supply Stores 


tNorthern Enginéering Co. 


N.S. Electric Storage Co. 
Otto Electrical Mfg. Co. 


Paddington Electric Supply Co. 
*Patent Exploitation 


Phodyne Electrical Co. 

Pioneer Gas, Electric Light & 
Power Co. of South Africa 

Telegraph & Construc- 
tion Co. of the Agence Havas 

Rand Central Electric Works 


tRand Electric Synd. 


Reversible Turbine Synd. 

Joseph Richmond & Co. 

Severn Electric Launch Co. 

Sherrin & Partners 

Siemens Electric Appliances 

Simplified Underground Con. 
dvetor Co. 


*Steel Core Concrete Co. 
tSuspended Electric Railway Co. 


W. R. Sykes’ Interlocking Signal 
Co. (for reconstruction) 


Thames Electric & Motor Boats 


Totnes Electricity Supply Co. 
(undertaking acquired hy Elec- 
tric Supply Corpn.). 

Townshend’s Art Metal Co. 


Tramway Traction Co. of South 


America 
United States Power Synd. 
R. W. Vicarey (Ltd.) 
Victoria Arc Lamp Co. 


Weldite 

Witting, Eborall & Co. 
Wolfram 

York Electrical Co. 


tLodge Electric Light & Power Co. tZea Arc Lamp Co. 


ET, 


ELECTRICAL JOINT STOCK COMPANIES OF 1907 


| | 


The following are the more important limited liability com- 
panies connected with the electrical and allied industries 
registered during the past year, with their capital :— 


AcmePatent FireAlarm 


Musis Corp 
Anglo-Foreign Mfg Co. 10,000 
nglo-South American 
Public Works Co. ... 


Anglo-Norwegian Alu- ak 
mium Co, ses., 110, 
rmstrong, Power & Со, 2,000 
0 “ociated Battery Со. 25,000 
RE Flame Lamp 20,000 
ergtheil & Young... 12,000 
IcKerton’s Engine | 
Synd „„ 44 10,000 


B 1 == 
eea Elec. Eng.Co. 2,000 


ШАЛА 


1 Carbide Fac 

EEE 
British Elec. Detonator 15.000 
ritish Electromobile Co 25,000 
| W. Brondbe дА 5,000 
roadstone |. . 1,000 
Brook, Hirst & бол... 20000 
ue Elec. Supply Co. 7,000 
10 le Accessories Co M" 7,000 

lübhean Anglo - Co- ' 

umbian Cable Co. ... 100,000 


Chipping Norton Elec. 

Light & Power Co. ... 
Chisholm Mfg Co....... 
T. A. W. Clarke ......... 
Clyde Turbine Svnd. ... 


Cordoba — (Argeatince) 
Elec. Tramways Con- 
struction Co. ......... ^ 
Cooper & Clegg ......... ,000 
Harry W. Сох & Co 5,000 
Dublin & Central Ire- 
land Power Synd. ... 10,000 
Dumbarton Burgh & 
CountyTramwaysCo. 150,000 
 Dynamic(Freunch)Synd. 8,060 
Eastern Elec. Synd. ... 10,000 
Elec. Apparatus ....... 5,500 
Elec. & Mechanical 
Exhibition 5,250 
Elec. Mfg. Co... ......... 135,000 
Elec. Securities Trust. — 200,060 
Elec.Works & Develop- 
ment Со. ............... 50,000 
Joseph Evans & Sons 
(Wolverhampton) ... 125,000 
Fors Accumulator о 10,000 
Foster Arc Lamp & 
Eug. CO.. 20,000 


=_———Є———————— 


General Acoustic (Lon- 
don) упа, ............ 
Guernsey Elec. Light 
& Power Co. ........ 
Thomas Gunn............ 
J. Halden & Co 
Hendon ElecSupplyCo. 
S. H. Hey wood & Co. 
Hooghly River Elec. 
Power Co................ 
Hudson Economiser Co. 
(1907), ES 
International 
Construction Co. 
I. T. E. Elec Co. (1907) 
Kearney High-Speed 
Railway Co 
Laminated Gears 
Langdon- Davies Mo- 
tors (Canada) 
Leeds Elec. Co. pss 
L'Estrange & Hoy ...... 
Light motors ; 
London Elec. Supply 
(Joint Committee) ... 
Lonsdale Eng. Co. ...... 
Lumb Elec. Bleaching 
C 


2 „ „„ „6 „ 


„5562 „ 6 „% „%„%„%„%„%„%„ „ „„ „ „ „ 6 „ о о 


o. 
McKenzie, Holland & 

Westinghouse Power 

Signal Co. 
Magnetic Clutches 
Marten & Jellicoe `... 
Marzi Loud-Spenk ing 

Telephone Co 
Mawdsley's ... . ......... 
Mevagissey Elec. Sup- 

PRO 
Mitcham Elec. Fan Co. 
Morris-ITawkins ......... 
Neville Machine & Tool 

Се а аи 
Neware Lamp Synd. ... 
Newark Elec.Supply Co 
Nilmelior (England)... 
North-East London 

Construction Co. Я 
Northern Erg. & Con- 

struction Со.  ......... 
Penman & Co. ......... .. 
Platinum Substitutes.. 


Corre 6 „„ 


Premier A ccumulator Co. 


Pyrenees Elec. Society. 
Pyrenees Sy nd. 
Radyr Elec. Co 
Reed’s Elec. Co З 


4,000 
6,C00 
1,000 
5,000 
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Rhondda Tramways 
Electric Supply Co. . £100 
W.H.A. Robertson &Co. 6,000 
Robstone Lamp & Illu- 
minating Co. 2.000 
Rothwell's PatentSynd. 2, 000 
Sani, iun . 5,060. 
Thomas L. Scott & Co.. 10,000 
Өелегв.................... 50,000 
Sedneff Batteries 1,500 
Shields Construction 
SVT eem NEM 5,000 
Simms Mfg. Co. 60,000 
Simplex Gus Engine 
Starter 5,000 
F. W. Smith & Со. (1907, 50,000 
Société anon. des Accu- 
mulateurs A. C. S. 
(Systeme Sedneff) ... 140,000 
Société d'Exploitation 
des Forces Motrices 
de l' Aveyron 26, 000 
Spagnoletti ............... 20,000 
Spensers ....... .......... 10,000 
Stearn Elec. Lamp Co.. 4,070 
G. A. Steinthal & Boy- 
e! 8 5,000 
W. М. Still & Sons . 50,000 
John Stirk & Songs 20,000 
Strophyte ....... ......... 10,000 
Switch Electric Lam 15,000 
W. К. Sykes Interlock- | 
ing Signal Co. ......... 50,000 
Torquay Tramways Co. 120, 000 


Tramway Supplies. 
Treforest Elec. Con- 
sumers Co 
Turbine Corpn. ......... 
Universal Elec. Supply 
GS iex en equ Е 

| Variable Elec. Lamp 
Sud eee osere 

| Waddle Patent Fan & 
Eng. Со. oo 
Wuste Heat & Gas Elec. 
Generating Stations. 


50,000 | Western Elec. Co.(Aus- 


tralia? 


eso „ е 


5,000 | Win. Whitehouse & Co. 
70,000! Wisbech Electric Light 


50,000 
40,000 
60,000 
15,00) 
2,000 
8,000 


& Power Co 
Wolfram (Tungsten) 
Metal Filament 
Lamps . . 
Wright & Wood ......... 
“Z” Elec. LampSynd. 


3 
= = S8 8 


2 


£0,000 
100,C00 


2,0C0 
50,000 


25,000 
100, 000 


12,000 
56,000 


MUNICIPAL, FOREIGN & GENERAL NOTES. | 
APPOINTMENTS VACANT, 


A junior assistant is required for Ipswich Corporation electric 


supply and tramways departments. 


Commencing salary £52 per 


annum. Previous central station experience not necessary. Appli- 
cations to the chief engineer and manager (Mr. Frank Ayton) before 


11th inst. 


See also an advertisement. 


An experienced assistant is required by a firm of chartered patent 


agents. 


and abroad is absolutely essential. 


Previous experience in drafting specifications for England 
Commencing salary £250 per 


annum, with future increase under agreement. Seeanadvertisement. 
A first-class armature winder is wanted for India (в.е. plant, 
three-phase system) thoroughly qualified to undertake repairs, See 


an advertisement. 


A junior test room assistant is required by a firm of electrical . 
instrument makers. See an advertisement. 
There are vacancies for a few armature winders, with good ex- 
perience in c.c. work, in the electrical engineer's department, Devon- 
port, Dockyard. Commencing wages 368. for 48 hour week. Ap- 
lications to Electrical Engineer, H.M. Dockyard (North), Devonport. ; 
The Newcastle Electric Supply Co. have vacancies for junior 
assistant engineers, 10s. per week during first year and £1 during 


second year. 


Applications to Operation Department, Carville . 
Power Sta'ion, Wallsend. 


A chief draughtsman is wanted, well up in mechanical design of 


modern c.c. and a.c. machines of all sizes. 


See advertisement. 


Dr. E. Rosenberg, of the A.E.G (Berlin), who visited the United 
States in 1907 to inspect the American electric railways, was, on 
hia return, appointed chief electrical engineer at the British West» 
inghouse Co.'s works at Manchester. 
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for power and lighting has been well maintained, and at present 
there are 2,198 consumers (representing the equivalent of 817,096 
8 c.p. lamps) connected. 

Nearly 120 miles of mains have heen laid. The capital expenditure 
is £36. 4s. 11d. per 1,000 units sold, and Bolton claims the record for 
the lowest cost of generation in the country. When the extensions at. 

resent in hand are completed at Spa-road station the space will have 
п completely filled, во that the erection of a new station will shortly 
be а matter of urgency, in view of the fact;that the demand is still in. 
creasing, especially fer power, which now totals 6,911 U. T., with 63 
motors. 

Brumby and Frodingham.— The Board of Trade have deferred 
for six months the question of the revocation of the Council's elec- 
tric lighting order of 1908. 


Bulgaria.— We have previously announced that & concession has 
been granted by the municipality of Philippopolis to a Belgian 
syndicate for the construction, equipment and operating of both 
electric tramways and electric p onn and power. The syndicate 
will erect a power station at tanimaka, 12 miles distant from 
Philippopolis, and this distance will be covered by the e:ectric tram- 
ways which are to be at once put down. Water for the power 
station will be brought down from a ravine at Stanimaka through 
a conduit 24 miles in length, the fall being 200 ft. and the amount 
of power available 6,000 н.р. 

The city of Varna has recently concluded a loan of £300,000 for 
public works, and it is stated that a public electric lighting and 
electric tramway scheme is about to be launched. 

Cobham.—The Council have resolved not to oppose the applica- 
tion of the Woking Electric Supply Co. for a provisional order. 

Coulsdon (Croydon).—Croydon Rural Council have assented to 
the County of London Electric Supply Co. obtaining & temporary 
sppply of electricity from Croydon Corporation for distribution in 
Coulsdon and Sanderstead. The arrangement is to be for not more 
than two years. 

Coventry.—The Electric Light committee recommend that, sub- 
ject to the sanction of the L.G. Board, they be authorised to expend 
£10,000 on extensions of the distribution system and £25 000 on new 
mains in the extended area of supply. Application is to be made to 
the L.G. Board for sanction to a loan. 

Croydon Corporation Tramways.—Employés Sick and Benefit 


Hoylake and West Kirby Council have appointed Mr. S. S. T'oster, 
Ilkeston, assistant electrical engineer. 


Mr. A. M. Mulliner, of Southport, has been appointed engineer- 
in-charge at Eccles. | N 

Mr. Robert W. Fletcher, of Aliwal North (Cape Colony), has been 
appointed municipal electrical engineer at Krugersdorp, Transvaal. 


EDUCATIONAL NOTICES. 

Electrical Standardizing, Testing and Training Institution.— 
As a result of the examination held. at Faraday House, South- 
ampton-row, W.C., on Dec. 17 and 18, the following scholarship 
awards have been made: Bertie Travers Altson (Bedford Grammar 
School), an exhibition of £26. 5s., tenable for two years; Joseph 
Herbert Shannon (Royal School, Dungannon), an exhibition of 
£21, tenable for two years. 

Carnegie Research Scholarships.—The Council of the Iron and 
Steel Institute will shortly proceed to award research scholarships 
founded by Mr. Andrew Carnegie. ` Candidates (not under 35 years 
of age) must apply before Feb. 29 on special forms to be obtained 
from the secretary of the institute (Mr. Bennett H. Brough), 23, 
Victoria-street, London, S.W. See also an advertisement. 


Accrington.— The tramway extension to St. John's Church, 
Baxenden, was opened for traffic last week. 

Aluminium Manufacture.—The temporary plant at the new 
water power. works of the British Aluminium Co. at Kinlochleven 
(Argylishire) was started on Obristmas Day. 

Argentina.—The new electric line ot the Belga-Argentina Tram- 
way Co. from Chacarita to Flores (Buenos Aires) is to be opened 
for traffic almost immediately. It is intended to ultimately con- 
tinue this line to Belgrano. | 

The contract between the Cia Alemaña Transatlantica de Elec- 
tricidad and Buenos Aires Municipality, for supply of electrical 
energy by the former, has now been signed by both parties. The 
contract provides that the company will work the undertaking until 
the end of 1957, when the stations, machinery, plant, &c., will 
become the property of the Corporation. The maximum tariff to 
be charged for private lighting is 16 cents gold per unit up to 30 
units per month per kilowatt installed, and 8 cents gold for 
all current in excess of that quantity. For public lighting the price 
per unit is to be 3} cents gold if taken from the mains and 8} cents 
if taken from the switchboard, and for public buildings 8 cents gold. 
Rates for heating, ventilating and power to be agreed between the 
company and the consumers. When the tota] sales of current for 
private lighting and power (excluding traction) exceeds 40 million 
units per annum, the company are to make a reduction of 5 per 
cent. for each five million units supplied, and ате to be allowed to 
charge for meters a minimum of 25 cents and a maximum of 70 

cents gold per: month. 6 

Australasia. — Melbourne Council are putting in two turbo-alter- 
nators of an aggregate of 1,500 kw. The new plant will replace the 
old a.c. plant and the voltage at the generating. station will be in- 
creased from 2,200 to 4,000. Current will be transmitted to tha 
outlying districts where distribution will be on the three-wire 
system—200 volts between the outers. The overhead system has 
been practically abdlished, and the cables have been laid in under: 
ground conduits. Thirteen transformer sub-stations will be erected 
in outlying places. The plant at the station includes three 1,100 H. p. 
triple expansion Allen engines, coupled to d.c. generators; the 
boiler house is to be enlarged to accommodate four new Babcock 
Lo.lers and to permit of space being reserved for eight more. Coal 
bunkers for 2,000 tons of coal are also being erected. The turbo- 

alternators have recently been shipped from England. 

Extensions are to be made to the electric lighting undertaking at 
Z»ehan (Tasmania) at an estimated cost of £8,000. The extensions 
will include а direct-coupled steam ‘dynamo, an electrically-driven 
boiler feed pump, 8 miles of feeder cable, &c. 


Bangor.—An inquiry was held here on Wednesday into the 
application of the Council for sanction to borrow 21,000 for exten- 
sions of the electric light mains, & Evidence in support of the 
app tealon as given by me electrical en gineer (Mr. Price White), 

stated that the it i 
Sai cm B. capi al expended on the undertaking to date 

Barnstaple.—The Council have decided to adopt electric radia- 
tors for heating the Guildhall. 

55. unopposed inquiry was held here last week into 
the application of the Council to borrow £16,000 for extensions of the 
electricity undertaking. 

Belfast.—At the last meeting of the Tramways and Electricity 
шн =. electrical engineer (Мг. Т. W. Bloxam) reported 
1 00 жа S Checo piant Rd (Pat. ms екш р Electricity in Mining.—The Allgemeine Elektricititts Gesell- 
spite of the prolonged strike troublés, was highly a tistactor The schaft are manufacturing electrical generating plant for the Cassilis 
кышла volu old queas ike veut ghly satisfactory. The | (old Mine (Victoria), and it is anticipated that it will be erected by 
against 9,222,000 in 1000 л. 1 Pis орална 10,732,000, | June next. The plant will include a 400 kw. three-phase generator, 

Bolton. During tk i °р | direct-coupled to a Voith Pelton wheel developing 670 B.H.P. at 500 

. ing the past year the demand for electrical energy ' revs. per min., and a direct-coupled exciter with а Tirrill regulator, 


held on Dec. 21 at the Thornton Heath depot. Mr. T. B. Goodyer, 
A.LE.E., tramways manager (president of the society) was in the 
chair, and was роо by Dr. Е. О. Grapel, medical officer to 
the society, and a large number of the members. 

The contributions to the society are based on a weekly payment of 
1s. 1d., which entitles members to sick pay allowance at the rate of 
20s. per week for a period of 13 weeks and to free medical atten- 
dance. In reviewing the year’s work of the society the president 
stated that the audited accounts showed that the total contributions 
amounted to £472. 10s. 24d. Expenses were: sick pay allowance 
£85. 6s. 8d., medical officer's fees £31. 14s., refunded to withdrawing 
members £7. 28., death grant £8, incidental expenses £9. 2s. 3d., 
allowing of a share out of £2. 1s. 10d. to 154 full members and of 
19s. 4d. to nine part members. Satisfaction was expressed 8t the 
result of the year's working, and the whole of the officers and com- 
mittee were unanimouslv re-elected. 

Customs Duties.—The new Australian Commonwealth tariff 
has passed the House of Representatives of the Commonwealth 
Parliament, and, although it has still to be approved by the Senate, 
it is not considered probable that any further considerable alterations 
will be made. The duties upon apparatus and materials used in the 
electrical industries and upon which a 5 per cent. preference is given 
to British goods now stand as follows (the figures in parentheses 
show the duties upon goods of British manufacture or origin and the 
other figures are those under th» general tariff) :— NE 

Electric apparatus and fittings wholly or rtly of metal (including 
switch fuses and lightning arresters),electric eating and cooking appli- 
ances, arc lamp accessories (except carbons), vapour lamps, rats, 
switches, points, crossings, &c., for railways and tramways, 15 per 
cent. (10 per cent.) ; accumulators, arc lamps, arc lamp carbons, carbon 
in blocks of 12in. square and over, covered cables and wires, vacuum 
tubes, measuring and recording instruments, insulating tape, incandes- 
cent lamps, glass cells for batteries, electric mining fuses, раз pro- 
ducers, fuel economisers, steam turbines and generators for direct 
coupling to same, &c., 5 per cent. (free) ; machines and machinery 
n.e.i., 25 per cent. (20 per cent.); brasswork and gunmetal work for 
engineering and other trades, 50 per cent. (25 per cent., platinum 
(British and other) free. The duties on railway and tramway rails, 
switches, points, crossings, &c., will, upon a date to be fixed by proc a 
mation, be increased to 224 per cent. (174 per cent. ). 


Dundee.— The Water Engineer's office and the Waterworks at 
Lintrathen are to be placed in telephonic communication. 


Society.—The annual meeting in connection with this society was 
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nd also a 10 kw. c.c. generator driven by a second Voith Pelton 
sheel, to be used for lighting and as а reserve for excitation. 
Water for motive power will be taken from the Victoria river and 
vil then traverse a race 3} miles in length and a pipe line 1,650 ft. 
n length to the generating station. . As the company's mines and 

коз are 16 miles from the station the current will be stepped 

up to 12,000 volts and it is claimed that an efficiency of 90 per cent. 

vill be obtained. The energy will be transmitted to two sub-stations 

_one at the works, which will be equipped with four 125 kw. trans- 

formers, and the other at the mine with four 35 kw. transformers, 

which will reduce the current to 500 volts. The compressor will be 

driven by a 100 K. p. electric motor and the crushing battery will be 

divided into four sections of five head of stamps each and driven by 

ive 15 н.р, motors, whilst motors will be used for the winches, 

Wilfley tables and breaker, in the fitting shops, foundry, furnaces, 

be. Electric lighting will be adopted throughout the mine, and the 

manager (Mr. Coote) intends to instal a testing transformer with 
an electric furnace for experimenting on ore smelting. It is esti- 

mated that the economy to be effected by the new plant will pay 

for its initial cost in three years. 

Electricity in Mining.—The Cape of Good Hope Government 
have recently issued regulations for the installation and use of elec- 
tricity in mines in Cape Colony. These regulations came into force 
on Nov. 1, and are somewhat similar to the special rules issued by 
the British Home Office for the installation and use of electricity in 
mining in this country. The differences between the Cape rules 
and the Home Office rules will be found set out in the 1908 edition 
of the “Electrical Trades’ Directory and Handbook,” which will 
shortly be published. | 

Since 1894 there has been acomplete electric power and lighting 
и! installed at the mines of the Robinson Gold Mining Co., 
ds annesburg. The aggregate capacity of the plant is 916 kw., in- 

ding three G. E. C. six-pole and six Edison two-pole undertype 
йн. The total connections, including motors, are equal to 
1 8cp. The cables are by W. T. Henley's Co. and distribu- 
is is on the three and five-wire systems. The supply of electrical 
bins » confined to the company's properties, the voltage of supply 
ihe and 240. There are 18 arcs and five Nernst lamps for 
wis ut no traction load. Mr. J. Norman Andrews is engineer- 

x K , me иши engineer for the original work being Mr. 


o lectricity in Textile Mills —There are a number of textile 
i "ne and mills in the Bradford district which have adopted elec- 
nk 4005 and the latest converts to electricity are Messrs. Firth, 
шы & Co., of Gomersal, who have arranged to pu’ in an electric 
e C ption at their Union Mills. The old steam engine is 
B power е the company will bo entirely dependent upon electricity 
baile p п agreement has been entered into with the Yorkshire 
с rower Co. for the supply of electrical energy. 


PME ш the meeting of the City Council on Wednesday, the 
sien ighting committee recommended that application be made 
ы Red borrow £9,800, the estimated cost of the next three 
switch gear, 900 VV £8,100; transformers apd 


А кыс К Spanish Minister of Commerce has addressed 
societies through chambers of commerce and industrial and artiatic 
of holding 2022 1004 Spain, asking their opinions as to the feasibility 


in 1908, 8 ап exhibition of Spanish arts and industries in London 


An automobil 
the nobile show and gymkhana will be held at Bombay by 
from А а of Western India from Feb. 24 to 29. Particulars 
London, W mobile Co-operative Association, 1, Albemarle-street, 


A speci | 
bition waa committee is arranging for holding an electrical exhi- 


engineer 1 оша 18th to the 25th inst. The electrical 

energetic effo b istrict Council (Mr. J. Martin Blair) is making 

ing and 8 to secure a successful exhibition of electric motors, 
eating apparatus, electric fittings, &c. 


“Plame” 
house Planie t Lamp Patent Litigation.—The British Westing- 
decision of th С. Mfg. Co. notify that they have now received the 
for the amend omptroller-General of Patents, allowing the claim 
therefore, the . of the Westinghouse-Bremer patent, and that, 
or alleg ed inb ave issued a writ against Messrs. D. Santoni & Co. 

Prance ngement of their flame are lamp patent. 
Socialist Mami Toulon a curious state of affairs has arisen. The 
company, Tho Rutz have fallen foul of the local electric lighting 
the lightin 99 1 owe the company nearly £17,000 for 
started legal e city, and refuses to pay. The company have 
town hall. Ihe Miner and ha ve put a bailiff in possession of the 
Week, unless the unicipal Council has been notified that within a 
15 concerned, I money is forthcoming, so far as the public lighting 

„Toulon will be plunged in darkness. 


Grimsby, 
requested ү, zs he electrical engineer (Mr. W. A. Vignoles) has been 
ol charge for Port as to the advisability of granting a reduced rate 
current for illuminating electrical signs. 


rough, Stockton and Thornaby electric tramways) ; J. 
way traffic superintendent Aberdeen) ; E. Cloney (traffic superintendent 
London Southern Tramways Co.) ; Thomas Tate (traffic su 
of Wakefield District Light Railway Co.); Edward Lafferty (traffic 
superintendent Preston Corporation tramways); and Н.Н. Saunders 
(chief assistant to general manager of Lowestoft Cor poration tramways). 


applications, and these have 


Handcock & Dykes, 1, Victoria-street, Westminster, 
retained as advising engineers. 


Halifax.—For the position of traffic superintendent of the Cor- 


poration tram ways 67 applications were received, and the following 


ave been selected to appear before the Tramways committee to-day 


(Friday) :— 


Messrs, R. F. Rogers (Leeds, formerly general ee of Middles- 
. Caird (tram- 


rintendent 


For the position of rolling-stock superintendent there were 76 
en reduced to the following six :— 
H. Hartley (Darlaston), Thomas Wilkinson (Haydock), G. Sidgwick 


(Stalybridge), J. W. Galloway (Rochdale), G. H. Burton (Wakefield) 
and E. Metcalfe (London). 


The Corporation have come to an agreement with the National Tele- 


phone Co. as to wayleaves and the placing of the telephone wires 
underground. 


Hanwell.— The Board of Trade have intimated to the Council 


that unless at the end of twelve months there is evidence that it is 
proposed to put the Hanwell Electric Lighting Order of 1904 into 
force the same will be revoked. 


Negotiations are proceeding with the Metropolitan Electric Supply 


Со, for the transfer of the order and for the supply of electricity in the 
district. Alternative proposals have been submitted by the company. 


Haslingden (Lancs )—The Corporation have decided to electrify 
the steam tramways in the borough, which passed into their hands. 
on the lst inst. The work will be carried out by the Corporation 


under the borough engineer (Mr. J. Singleton Green), Messrs. 
S.W., being 


Heysham.— The Board of Trade have deferred for a year the 
question of revoking the Council's electric lighting order of 1904. 


Hospital Lighting.—Ashton-under-Lyne . Guardians are con. 
sidering a proposal to adopt electric lighting at the new Hospital 
and Nurses’ Home and may put down indep endent generating plant. 


Ilford.—The Council are about to instal larger tantalum lamps 
from the termination of the arc lights (in Ilford-lane) to Loxford 
Bridge, and extensions of arc lighting are shortly to be considered. 


India.— Calcutta Tramways Co. have been granted a licence for 
supply of electrical energy for traction in Howrah. 


Light Railways.—The Halesowen Light Railway (Transfer, &c.) 
Order, transferring to a company the powers conferred upon Hales- 
owen Rural Council by the 1901 and 1902 Orders, has been sub- . 
mitted to the Board of Trade for confirmation. Objections by Jan. 20. 


Manchester Blectrical Exhibition, 1908.—Mr. H. Talbot, presi- 
dent of the Municipal Electrical Association, has accepted a seat on 
the Exhibition committee to represent the interests of the Associa- 
tion and those of Nottingham Corporation, who are supporting the 
scheme. | 

Middlesex Tramways.—The electric tramcars from Wood Green 
to the Alexandra Palace, via Muswell Hill, will only run during the 
winter on Sundays and on days when special events at the Palace 
necessitate the service. | | 

Nassau (Bahamas).—The contract for the erection and equip- 
ment of municipal electricity works at Nassau has been let to an 
American firm. The total value of the contract about is £16,000. 


Newport (Mon.).—The L.G. Board have now sanctioned a loan 
for the extension of the electricity undertaking. | E 

Obituary.—' Indian Engineering records the death of Mr. J. 
Franklin, telegraph superintendent and Tapti Ыс district traffic 
superintendent to the Bombay, Baroda & Central India Railway Co. 


Oulton Broad.—The Council have declined to assent to the ap- 
‘plication of Lowestoft Corporati on fora provisional electric lighting 


order. 
al.—Mr. E. P. Barfield, A. M. I. E. E., who has filled the posi- 
donat DAI Manager to the General Eleotric Co. for the last eight 
ears, hasresigned, in order to take up а similar position, with Siemens 
Bros. Dynamo Works (Ltd.). | 
Mr. S. C. Hooley, 1.8.0 , Controller of Post and Telegraph Stores, 
has retired from the service, on account of ill health. | 
„Indian Engineering states that the Southern Mahratta Rail - 
way Со. have extended the period of service of Mr. T. Roberts as 
chief telegraph superintendent until October next. 
Mr. Arthur J acob, M.I.E.E., has undertaken the control o ч 
commercial organisation of the British Aluminium Co., nee 
Queen Victoria-street, London, E.C.. and has, m е ы, 
severed his connection with Messrs. Siemens Bros. 5 
London. In addition to the development of the use " a ie 
for general purposes, one of Mr. Jacob's chief alms w | о 11750 | 
its т for electrical purposes, in which direction (Mr. Jacob в 


there appears to be & wide and comparatively unexplored field. 
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Presentation.—The staff of York Corporation electricity works 
have presented a case of silver tea knives to Mr. W. A. Turnbull 
works superintendent, on his marriage. 

Provisional Orders Revocation. —The Board of Trade have re- 
yoked as from Nov. 30 the Wigan Rural District Council Electric 
Lighting Order (1903), and as from Dec. 19 the IIorbury Electric 
Lighting Order (1903). 

Russia.—St. Petersburg Municipality have voted 2,067,000 
roubles (about £137,800) for the purchase of 57 motor and 218 trailer 
cars for the tramways. 


School Lighting.—The anuual report of the medical officer 
(Education) of the London County Council (Dr. James Kerr) states 
that Mr. Bishop Harman undertook an inquiry and had furnished 
valuable information as to the best positions of the sources of light and 
the best distribution of light, &c. Handiness, simplicity and ease of 
distributing points of light, complete absence of shadows below the 
lamp, the possibility of perfect reflection, healthiness in freedom 
from consumption of air and production of fumes, and noiselessness 
made lighting by the electric glow lamp the most perfect means 
now available for school use, the only drawback being its pre- 
sent greater cost, which worked out for the last 12 months at 
about 1:7 times that of gas. An experimental examination of the 
illumination given by a glow lamp under different shades gave an 
indication of the value of the light. Mr. Harman has also ex- 
amined the “Tantalum " and the Nernst” lamps. The former 
appears very good, but the latter is, he reports, unsuitable for 
schoolrooms. The report also deals fully with the distribution of 
the light, the position of the lamps, &o. 

Sierra Leone.—A public lecture on ‘ Electric Light and Trans- 
mission of Power“ was delivered at the Wilberforce Hall, Freetown, 
on the 18th ult., by Mr. H. D. Wilkinson. The Governor of the 
colony (Mr. Leslie Probyn, C.M.G.) presided, and was supported by 
Mr. б. В. Scovell, superintendent of the African Direct Telegraph 
Co., and Mr. J. R. W. Comber, general manager of the Govern- 
ment Railways. Mr. Wilkinson displayed arc and incandescent 
lights and experiments with electromagnets, solenoids and in- 
candesced wires. Faraday's induction experiment was also 
shown. Current was derived from a battery of D.P. accumulators, 
part of a complete lighting and motor installation erected by Mr. 
Wilkinson for the African Direct Telegraph Co. The switchboard, 
cables, and filtings: were supplied by Messrs. Drake & Gorham to 
Mr. Wilkinson's specification, the dynamo and motor-generator by 
Messrs. T. Parker (Ltd.), and the engine and boiler by Messrs. Wilson 
& Co. The latter furnish power also for the hauling of submarine 
cable from ships to shore tanks. This installation, which is now 
completed, is the first of its kind in the colony. 

Spalding.—The Council have appealed to the L.G. Board against 
the surcharge of £66 by the district auditor. The Council obtained a 
provisional electric lighting order, but it has not been put into force, 
and the expenditure in question was incurred in opposing electric 
lighting powers which were being applied for by a company. The 
ground of the d kp d is that the L.G. Board were not notified of 
the action the Council were taking in the matter, which notice the 
auditor held to be essential. 


Stepney (London.)—The Council have decided to take up а loan 
of £20,000 for extensions of the electricity undertaking, £10,000 to 
be repaid within 42 years and £10,000 within 80 years, interest in 
both cases being at the rate of 4 per cent. per annum. 

Swansea.—The borough electrical engineer (Mr. C. A. L. Prus- 
mann) reports that the demand for electrical energy for power and 
lighting is increasing in a very satisfactory manner. The maximum 
load (on Dec. 18) was 1,007 kw., against 915 kw. in 1906 (Dec. 21). 


Tunbridge Wells.—An animated discussion took place at the 
Council meeting on Wednesday on а proposal to transfer the elec- 
tricity undertaking from the Electricity committee to the Watch 
committee, and, by 11 votes to 10, it was decided to give the control 
of the undertaking to the latter committee. 

Walthamstow.—An adjourned inquiry was held last week into 

the application of the Council for permission to borrow £17,349 for 
extensions of the electricity undertaking. Evidence was given by 
the consulting engineer (Mr. J. Enright), the late electrical engineer 
to the Council (Mr. J. H. Fooks-Bale) and the present electrical 
engineer (Mr. G. В. Spurr). Mr. Н. Nield, representing the North 
Metropolitan Electric Co. opposed the application and said his com- 
pany could supply the Council with power on advantageous terms in 
preference to their incurring further expenditure for new plant. 
. Welding Patents.—In April, 1907, Thermit (Ltd.) obtained an 
injunetion against Weldite (Ltd ) for infringement of their patent 
rights in the Thermit process, and on the 21 ult. an order was 
made by Mr. Justice Parker on the petition of Thermit (Ltd.) for 
the revocation of patent, No. 10,881 (1905), granted to Claude Vautin 
for the process, the use of which by Weldite ( Ltd.) formed the sub- 
ject of the original action. 

Will.—The late Mr. John Coppen, who was a director of the 
Western and the River Plate Telegraph Cos., &c., left estate valued 
at £79,614, with net personalty £78,856. 
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Wimbledon.—Tenders are to be invited for the supply of a 1,000 
kw. turbo-alternator, with condenser, two water-tube boilers, econo- 
misers, &c. 

The Electric Lighting Committee have decided to place 
£639 Ss. 10d., in addition to the £1,500 already voted, in relief of 
rates. 


The Borough Electrical Engineer (Mr. Н. Tomlinson Lee) has re. 


ported upon the relative cest and efficiency of tantalum, osram and 
carbon-filament lamps at present in use for street lighting, and acting 
upon the recommendations the committee have decided thatno exten- 
sive alteration shall at present b» made in the existing system, but 
that one 89 c.p. carbon-filament! lamp be gradually substituted in 
the street lamps for each pair of 16 c.p. lamps now used. 


Winnipeg (Manitoba). — The Provincial Government have pur- 
chased the Bell Telephone system in Manitoba at $3,500,000, which 
is to be raised by the issue of 4 per cent. bonds, redeemable in 40 
years. The system will pass into the possession of the Government 
on 15th inst. 

York.—The Electricity committee have decided to open a show- 
room and central depot for the display of electric motors, fittings, &c. 


“ Reyrolle” Annual Dinner.—On the evening of the 21at ult. 
the employées of Messrs. A. Reyrolle & Co. at Hebburn held their 
fifth annual dinner. Mr. Reyrolle presided, with Mr. Coates as 
vice-chairman. The toast of The Firm“ was proposed in suitable 
terms by Mr. Pyle, and respon ded to by Mr. Reyrolle and Mr. 
Norbert Merz. , 

Mr. REYROLLE said that while many electrical manufacturing firms 
had experienced a slackening of orders, he was glad to say they had 
had an extremely busy year. He acknowledged the support which he 
had received from the various members of the staff and the men. It 
was his ambition to make a namo for the firm for good workmanship, 
and the credit for this would reflect not only upon the firm but upon 
all associated with it. | 

Mr. Merz discussed the financial position, and said they must rot 
let the success of the year lead them into extravayances, but rather 
they should take the advantage of it and put by for a rainy day. 

Mr. CLOTHIER proposed a toast to the organisers of the dinner, which 
he was sure would strengthen the good feeling amongst the staff and 
other employés. | 

A lengthy musical programme helped to make the dinner a success. 

The annual dinner of the engineering staff of Croſidon Corpora- 
tion tramways was held on Dec. 14, Mr. Harris, tramways engl- 
neer, in the chair. To Mr. Troake was entrusted the programme for 
the evening, which was much enjoyed. 


Electro Harmonic Society.—The next smoking concert of this 
society will be held in the King’s Hall, Holborn Restaurant, on 
Friday evening, Jan. 10, when Mr. I. Probert will preside. 


—— -— ——- - --ї-үүї]ї:Ч°]ї-ӨКӨӨ ӨЕӨӨ Ө ЕН 


TRADE NOTES AND NOTICES. 


—— 


TENDERS INVITED. 
Glasgow Corporation invite tenders for the undermentioned plant 


from firms who have experience in the manufacture of such plant 


and can show similar plant in operation in this country: Turbo- 
alternators of 4,000 kw. capacity, 750 revs. per min. Specifics 
and form of tender from the city electrical engineer (Mr. ч | 
Lackie), 75, Waterloo-street, Glasgow. Tenders to the town ine 
(Mr. А. W. Myles), City-chambers, Glasgow, by 10a.m. Tuesdays 
Jan. 14. 

Ilford District Council invite tenders for the supply of feeder а 
Specifications, &c., from the electrical engineer (Mr. Arthur H. : Н 
M.I.E Е.), Electricity Works, Ley-street, Ilford. Tenders о bs 
clerk of the Council (Mr. John W. Benton), Town Hall, Ilford, 55 


Plymouth Corporation invite tenders for the supply of 1 9 
during the 12 months ending March 31, 1909: (1) arc lamp caro? 


5 oils, &c., and (6) engine waste, &e. Specifications, 
„ may be obtained from the borough electrical engineer 
E. G, Okell), Prince Rock, Plymouth, to whom tenders b 
of Thursday, Jan. 23. See also an advertisement. 


London County Council require tenders by 11 am. Jan. Es 2 
supply of about 500 tons of steel slot rails and 190 tons of con mae 
rails, required in connection with the equipment of tramway" of 
the underground conduit system. Specification from the 
Engineer, County Hall, Spring-gardens, S. W. 20) 

Camberwell (London) Council want tenders (by 5:30 p.m. m K 
for 12 months’ supply of electric lamps, and for maintenan’™ 
telephones, electric ells, kc. Forms of tender from the Doroug 
Engineer. T 

Soothill Nether (Yorks) Council want tenders (by 6 p.m. о, 
for flagging, kerbing, draining, &c., in connection with tram : 
construction in Hi cond, Parlsheaton. Specification from 


Council Offices, Earlsheaton. 


\ 
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Manchester Tramways committee want tenders (by 10 а m. Jan. 14) 
for wheel-tarning and screw-cutting lathes and drilling machine, 
and (by 5 p.m. Jan. 20) for macintoshes, leggings and sou'westers. 
Specifications from Mr. J. M. M'Elroy. 55, Piccadilly, Manchester. 

Worrester Corporation invite tenders for supply and delivery of a 
iM kw. e. e. steam generator, balancing dynamo and surface con- 
denser. Tenders to the Town Clerk, Guildhall, Worcester, by Jan. 6. 


Finchley District Council want tenders by 5 p.m. Jan 20 for 
supply of a 350 kw. high-speed steam generator. Specification 
from the electrical engineer (Mr. E. Calvert). 

Barnes Council want tenders by noon Jan. 13 for supply of a 2 
ton electric locomotive crane. Specification, &»., from the Engineer 
and Surveyor, Council House, High-street, Mortlake, London, S. W. 


Rotherham Corporation want tenders by Jan. 17 for supply of 
tram rails, Ke. Forms of tender from Mr. E. B. Martin, Town 
Hall, Rotherham. 


The Deputy Postmaster-Ganeral, Melbourne, Australia, wants 
tenders (by 3 pm Jan 21) for supply of 250 visual vibrating indi- 
ca‘ors, Specification from the Commonwealth О ficas, 72, Victoria- 
street, London, S, W. 


The Bengal ¢ North-Western Railway Co. want tenders (by noon 
Jan. 13) for supply of 15,456 incandescent lamps. Specification 
from the company, 237, Gresham House, London, E.C. 

The Deputy Postmaster-General, Melbourne, Australia, requires 
tenders by 8 p.m. May 26 for supply of common battery switch- 
board. Specification, &c., from the Commonwealth Offices, 72, 
Vietoria-street, L:ndon, S. W. 


 TENDEBS RECEIVED AND ACCEPTED. 


Walthamstow Council have accepted the following tenders for 
supply of paints and varnishes for the tramways :— 

R. F. Coulston, white lead in oil; S. Mason, white lead (dry), 
rround pumice stone, lump pumice stone, turpentine ; Docker Bros., 
lacklead, oil, black brown; I. Berger, purple brown, light 
Indian red, vermilion real dry, peacock blue, olive green, chrome 
yellow, drop jet black, shellac ‘brown, shellac white ; Kearsley & Son, 
Bre sienna, crimson lake, raw linseed oil: Kearsley & Son and Docker 
Frese body varnish, best finishing body varnish, gold-size terebene ; 
verett's Stores, methylated spirit, benzoline. 
ion Treforest Electrical Consumers Co., having decided to extend 
"i Plant at the station recently acquired from the South Wales 
| 5 Power Distribution Co., have placed an order with the 
€ ы Westinghouse Co. for one 3,000 kw. turbo-generator, 1,500 
f "e рег min., and complete high-vacuum surface-condensing plant 

With the Westinghouse-Leblanc dry-air pump. 


pralthamstow Council have accepted the tender of Johnson & 

: n £19. 28. 8d.) for supply of slate switchboard panels; and 

К ontract for the supply of meters has been renewed with Cham- 
& Hookham on the same terms as previously. 


in Couneil have accepted the tender of R. P. Wilson for 
: iag п metal tubing and fixing electric lighting fittings, bells, &o., 
E е Storey Institute, at £258, 
Я. d Council received 23 tenders (varying from £150 to £820) 
sn E and fitting 48 municipal cottages, and that of the Wood- 
ectric Co. at £168 has been accepted. 


ose & Guilleaume Lahmeyer Werke A.-G. have received from 
guayan Government a contract for about 25 miles of under- 


ground electric cable for Monte Video. 


yu On Trent Council have accepted the tender of the Phenix 
that of the о for а balancer and booster at £267. 108., and 
Witehgear Co. for switching apparatus at £98. 17. 6d. 


The Postmaste 
th r. General's Department (Sydney) have accepted 
peso п Staerker & Fischer for 2,500 40 e. p. 56 watt lamps at 
500 (frosted) 8 c.p. 28 watt at 6$d. each. 


Bux Р 
for Govan, Cassini & Co. have secured the contract for electric lifts 


ment House, Buenos Aires, at $25,454 (paper). 


West Bromwi А 
1 ch Council have accepted the tender of the British 
пеша ted & Helsby Cables for supply of cables. 


Bla 
ckburn Guardians have accepted the tender of H. Garstang 


for th ; I 
n B nd and maintenance of the fire alarms in the workhouse. 
placed поразе General's Department (Sydney, N. S. W.) have 


graph, telephone 28 firms on the list of contractors from whom tele- 
the current жа чы electric light material will be ord ered during 
Jo 
t Helsby Cali Pham & Morris, Rabone Feez & Co., British Insulated 
ubber Со Dale Lawrence & Hanson, О. Haes, F. G. King, India 
nelly, J. We p 8ety & Co., Zwicker, Tod & Co., J. T. Jay, R. J. Con- 
Siemens Bro тоем. A. S. Jacobs, International Electric Co., 
Slater & Со Uni o., R. B. Hungerford, T. K. Steanes, J. Paton & Co., 
» «lon Cable Co., and G. R. Hodson. 


The Post; 

master-General’s De ; 
cepte partment, Brisbane(Queensland),have 
Wache, "uendere of Chas. Gordon & Co., for brass wire battery 


tos., for Daniell cells, carporous pots, sal am- : 


moniac, connecting screws and sheet zinc; C. A. Stone, for Daniell 
porous oups ; Gourock Ropework Export Co., forlog lines; Lawrence 
& Hanson, for carporous pots ; British Insulated & Helsby Cables, for 
soft copper wire; Lohmann & Co., for g.p. covered wire; Smith & 
Atkinson, for Leclanché zincs; Brisbane Electrical Co., for switch- 
board cords, cord fasteners, induction coils, operators' chairs, fuses, 
indieators, restoring coil, listening апа ringing keys, order wire 
keys, lamps, operators’ sets, metallic circuit plugs, plug seats, 
pulley weights, &c, | 

The Postmaster-General's Department (Western Australia), have 


accepted the tender of Jas. Turton, for 2,270 six-way and 950 four- 
way earthenware conduits. 


Curtis Turbines.—In reference to the note which appeared under 
this heading іп our last issue (р. 420). the British Thomson-Houston 
Co. state that the number of contracts obtained from the County of 
London Electric Supply Co. is five, and not four, as stated in the note. 


BUSINESS NOTICES. 


The businesses of Noyes Bros., the well-known fir of Austral- 
asian electrical engineers and contractora, will in future be carried 
on in Tasmania, Victoria, South Australia, Western Australia and. 
the Broken Hill district of New South Wales by Nores Bros. 
(Melbourne) Proprietary (Ltd.), and in the remainder of New South 
Wales and in Queensland апа New Zealand by Noyes Bros., 
(Sydney) (Ltd.). 

The new address of Mr. G. F. Metzger, M. I. C. E., M. I. E. E, is 
22, Cooper. street, Manchester —not Carlton-buildings, Cooper- 
street, as stated in our last issue. 


The head offices of British Arc Lamps (Ltd.) have been removed 
to 94, Union-court, Old Broad-street, London, E.C. 


: Francis Jas. Robinson and Wm. Joseph Silvester Jones, trading 
as Robinson & Jones, electrical and general engineers, 21, Colling- 
wood-street, Neweastle-on-Tyne, have dissolved partnership. Debts 
by Mr. Robinson, who continues. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Paul Jacobs Mallmann, consulting engineer, 65 and 68, Wool- 
Exchange, London, E.C., has been adjudicated bankrupt. 


The re-examination of Wm. Duke Palmer, electrical engineer, 50, 
Wellington-street, Glasgow, took place at the local Sheriff Court 
last'week. Thestatement of affairs showed liabilities £6,439. 12s. 1d., 
assets £487, deficiency £5,952. 12s. 1d. 


A meeting to receive an account of the winding-up of the Premier 
Accumulator Co., Ltd., will be held on Jan. 27, at 10, Ironmonger- 
lane, London, Е.С. | 


CATALOGUES, &c. 


“ Astonlite."—The problem of properly lighting shop windows 
and similar enclosed situations demands careful attention. One 
solution has recently been proposed by Veritys Limited, who have 
placed on the market a tubular lamp which they have called the 
“ Astonlite.” This fitment consists of a metal trough, the sides 
of which contain sliding panels of opal raflector glass. The re- 
flectors are set at such an angle that they give the marimum 
lighting effect, while, as the centre of the trough is easily re- 
movable, it is claimed that tha wiring is much facilitated. 


Arc Lamp Carbons.—Veritys Limited are issuing a pamphlet 
giving particulars of the carbons supplied by them for open, en- 
closed and flame arc lamps. The increasing use of the electric arc 
for lighting is inducing a correspondingly greater demand for carbons, 


so that the appearance of the leaflet at this time of the year, when 


the hours of darkness are long, is opportune. | 

Accessories. A catalogue to hand from Veritys Limited shows 
that, in spite of trade depression, this firm have found it necessary, 
owing to constant improvements in design, to issue в new edition 
of Section A of their main catalogue. This section comprises what 
may be termed the lighter side of electrical installation work, 
including lampholders, shoes and plugs, cut outs and switches. 
The usual high standard of manufacture, materials and finish of 
Messrs. Veritys’ goods is maintained. 

Electrical Novelties.—Messrs. F. Darton & Co.'s complete cata- 
logue, which is just to hand, contains the usual amount of interest- 
ing particulars of small motors and dynamos, voltmeters, portable 
lamps, bell pushes, &c. 15 

ғ irc Metal Work. A handsome catalogue is being issued by 
us d qn Decorative Metal Works (Ltd.), ас п 
ampton-row, W.C., and in this will be found quite a number of mos 
rtistic designs of push and switch plates for decorative ригровев: 
The majority of these are made up in sets comprising ei nger 
late, door knob and keyhole cover, bell push and е оте, 
onal covers and plates. The general A ү, еве 2 
doubtless be appreciated by all lovers of art in the home. 
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illustrations do full justice, and are a credit both to the company Messrs. Hazell, Watson & Viney have forwarded us a useful card 
itself and the engravers and printers of the catalogue. calendar for 1908. | 
G.E.C. Pamphlets.—The General Electric Co. send us the second The General Electric Co. have sent usa very useful folding blotter 
issue of their quarterly electric progress sheet, It is mostly devoted | in limp leather covers, with sachel pockets for stationery and papers. 
to motor developments, instruments, switches, fittings, radiators The perpetual calendar issued by the Pope Electric Lamp Co. is 
and telephones. From the same source we have to acknowledge | decidedly novel, and should act as a reminder of Pope” lamps 
receipt of list F. 1,218, which contains illustrations and prices of during the present year. The calendar takes the shape of a large 
special accessories, fittings and glassware for use with “ Osram" | lamp bulb with bayonet socket cap. Spaces are pierced in the 
lamps. | centre of this, and by revolving cards the name of the month and 
Roller Bearings.—The Empire Roller Bearing Co. have sent a | the day of the week сап be brought into view. 
eopy of their catalogue giving illustrated particulars and prices of Messrs. Mountain & Gibson (Ltd), Elton Fold Works, Bury, 
their patent roller bearings for railway and tramway rolling stock, | Lancs., have sent us а very usetul and handsomely bound pocket 
and for all kinds of rotary machinery. The company claim that | diary for 1908, containing one page for each day. By way of 
they supply а high class bearing, of good material, well finished, | introduction some particulars and illustrations aré given of the 
auitable for its work and durable; and that great economies are | firm's moat recent types of rolling stock, trucks and other appa- 
effected by the use of their roller bearings. ratus and appliances for electric tramways and railways. A con- 
Tramway Brakes.—The Consolidated Accessories Co. send us а | version table and other useful data are given, as well asa personal 
сата which gives in а graphic manner figures relating to the sales | memoranda pad (for watch, bicycle and stores tickets, numbers, 
of their“ Peacock brake in the United Kingdom since its intro- | &c.). Calendars for 1908 and 1909 are also included. We must 
duction. Last year 674 car sets were sold, compared with 335 in | not omit to mention an insurance accident coupon which is a 
1906, and 150 from May to Dec. 1905. feature of the diary. | T | 
Desk Standards.—From the Electrical Fittings Co., 38, Conduit- Distinctly Spanish " is the hanging pad calendar for 1908 issued 
street, London, W., we have received а neatly got-up pamphlet | by the Direct Spanish Telegraph Co., with a well executed artistic 
giving illustrated particulars and prices of their new patent adjust- | design in colours, On the reverse of the calendar sheets are given 
able desk standards (single and double light). The single-light | selected passages from famous writings and from the poems of cele. 
standards are made with revolving arms, so that the light can be | brated authors, with other interesting items. 
placed in any position within the radius of the arm, and a stop pre- 
vents it being turned continually in one direction. 
Electric Radiators..—The Electrical Fittings Co. also send us a 
sheet containing particulars and prices of their Leopold " electric 


radiators. 
CALENDARS, DIARIES, &c. 

From the Electrical Power Storage Co., 4, Great Winchester- 
street, London, E.C., we have again received one of their very 
useful combinations of a calendar, blotter and diary for 1908. As 
an introduction to the diary, interesting particulars and prices of 
various types of E.P.S. cells are given. The cover of the diary is 
artistically produced ia colours and the blotting pad and diary carry 
with them insurance against railway accidents for £500. In many 
places where business takes us during the year we meet these useful 
table companions, which we have good reason to know are highly 
appreciated. | | 

The British Electric Transformer Co. have again. provided us with 
a nicely-bound сору of the well-known Whitaker” as a table 
companion for the ensuing. year. The company illustrate a few 
well.selected examples of their manufactures, and in this way make 
good use of a book which is in constant reference. 

The D.P. Battery Co. send usa neat hanging calendar, with monthly 
tear-off sheets In the centre is a view of the great waterwheels 
at Lumford Works and of the supplemental plant, aggregating 
600 н P., and there are besides illustrations of several items of the 
company’s manufactures. 


Messrs. Marples, Leach & Co., 6, Victoria-avenue, Bishopsgate- 
street Within, E.C., have sent us а neat and useful memento in the 
shape of a біп. slide rule. The firm will be pleased to send one of 
the rules to any reader who will post а card to them. 

The Brush Electrical Engineering Co. have sent us a nicely bound, 
self-opening pocket diary and note-book for 1908. Its utility is en- 
hanced by the fact that it contains £1,000 accident coupon and а 
new and unique series of householder’s combination insurances 


(burglary, fire and domestic servants) valid on registration and pay- 
ment of a small fee. 7 


We have to acknowledge the receipt of а neatly-bound pocket 
diary for. 1908 (with a £1,000 accident insurance coupon and а 
series of householders’ combination insurances) from the Reming- 
ton Typewriter Co. The same company has also sent us an artistic 


hanging calendar with monthly tear-off sheets. 


From Messrs. Geipel & Lange, Vulcan Worte, St. Thomas-street, 
London, S. E., we have received a handy pocket diary for the New 
Year, in which a number of useful and compact engineering tables 
are included. There is in addition an insurance policy, not the 
least useful feature of the diary. 


From the Key Engineering Co. we have received a hanging calen- 
dar for 1908 in four sections on separate sheets, which also contain 
illustrations of some of the compsny’s manufactures. 

Messrs. T. W. Broadbent (Ltd), Huddersfield, have sent us au 
artistic hanging calendar with monthly tear-off tabs. Ја the centre 
is a reproduction of the painting by Elias, Harvesting in Hert- 
fordshire.” А limited number of these calendars is in han1, and the 
firm will be pleased to distribute them on application. 

From Messrs. Shand, Mason & Co, we have received a large sheet 
calendar for 1908, with illustrations of the firm’s fire engines, &c, 
| Messrs. Watts, Fincham & Co., dealers in engineers’ stores, pack- 
ing, &c., Billiter-buildings, London, E.C., forward a hanging calen- 
dar, with monthly tear-off sheets. | | 


П 


Practical Electrician's Pocket Book.—The 1908 edition of this 
pocket book is now ready, post free 1з. 2d. (or 18. 8d. cloth), from 
Messrs. S. Rentell & Co , 36, Maiden Jane, Covent Garden, London, 
W. C. 


Exports of Electrical Goods and Apparatus. — The followin 
list gives official particulars of the exports of British manufac 
electrical apparatus and material (including tele aph aud telephone 
wire and materials, but not including electrica machinery, which 
is not separately specified) from Dec. 21 to 31, with the ports of 
destination :— Y 

Africa—Alexandria, £238 (including £130. telegraph Ap 
Beira, £120 (including £100 telegraph material); Benguella, : 
Delagoa Bay, £20 (telegra h material); Durban, £1,465 ; East Гоо 
£15; Port Said, £139. Argentina — Buenos Ayres, £1,593 шш 
£970 telegraph material). Australasia—Adelaide, £2,714 (inclu ing 
£22 telegraph material); Auckland, £895; Brisbane, £83 ; О. 
church, £575; Fremantle, £33; Hobart, £1,149; Lyttelton, $5 6; 
Melbourne, £1,414; Napier, £21; Perth, £50; Sydney, £2,927 (in 
cluding £482 telegraph material); Wellington, £565 (including i 
telegraph material). Azores, £52 (telegraph material). Вали 
Ghent, £40; Antwerp, £34 ; Ostend, £8. Brazil — Rio Janeiro, 5 . 
Ceylon — Colombo, ЖАТ. Chili—Punta Arenas, £1; Valparaiso, iud. 
(including £550 telegraph material). China—Shanghai, £555 и ан 
ing £53 telegraph material) ; Tientsin, E150. rance-- Bou орто, 
-£38 ; Paris, 2108, Germany—Bremen, £132. Gibraltar, £81 jut id 
ing £26 telegraph material. Hoiland — Amsterdam, 4175. К 1454 
Bombay, £1,517 (including £45 telegraph material) ; Сасы ай 
(including £148 telegraph material). Italy —Leghorn, £1,800. Andi 
Kobe, £77; Tokio, £135; Yokohama, £362. Malta, £339 (in 22 il 
£272 telegraph material). Mauritius, £48. North Ata а 
(submarine cable). Russia —St Petersburg, £2,215. Si. Не 05 pm 
(including £38 telegraph material. Sam — Bangkok, ү: ; 8 em 
Bilbao, £8 Strails Settlements —Singapore, £155. Sw onm ah 
holm, £4753. West Indiea—Port Swettenham, 51 tons iron E 0 i 
poles. Total £28,517 (for 11 days), against £56,855 in the i 
ponding 11 days last year (Dec. 22 to Jan. 1). 


——— 


PATENT RECORD. 


Note.—The unde~mentioned Applications [ene parte Y аге no 
en to public inspection until after acceptance of Сол" 
"hose шаки Tan open Jor in по 12 months after the a 18 
to them, if they have not been pu blishéd previously in the or s 2 When 
Names within parentheses ave those of communicators of inve nfise | 
Complete Specification accompanies application, ait asterisk is а 
Cot er етіс lifte 
MAJOR, STEVENS & STEVENS. ectric lifts. ый 
25811 CLARK. Electro; mechanical means for controlling belt ad wit 
23,318 HARTMANN & Braun A.-G. Magnet inductors | urnis 
le armatures. (Date applied for, 24/10/06.) t 
23,319 HakTMANN & Braun A.-G. E ualising dissonance In 
apparatus. (Date applied for, 27/10/06.)* t Causing сш 
23,329 Кктєх & GUILLEAUME LAHMEYERWERKE A.-G. Сап: n only. 
rent of variable direction to flow always in one direction 77 
Date applied for, 22/10/06.)* t | QN 
25.551 ш DER SIEMENS & co. Electric searchlight. (Date appli 
for, 6/11/06.)*1 " 
23,352 Imray. (Liborty Mfg. Co., U.S.) Rotary mon. r conduc: 
25,355 B.T.-H. Co. (С.Е. Co., U.S.) Protective devices 10 
tors und systems, 


resonance 
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October 23, 1907. 

03358 PetitueaN. Enclosed arc lamps. 

93,386 Krise. Cable relays. ® 

23,404 Pick & Pick. Protective devices against infection for tele- 
phonic or the like apparatus. 

2416 Ferr. Electrically controlled pendulums. 
1/3/07.)*t 

13418 TURNER, Turn-down device for low-voltage incandescent lamps. 

23,420 Grote & Foster Anc Lamp & ENGINEERING Co. Electrodes for 
arc lamps.“ 

23,432 Berry. Alternating-current distributing systems. 

23,435 WiLLIAMSON. · Incandescent lamps. 

23,440 Ewart & Seat. Switch. 

B, Al Vox Niktrororr. Electrical sound intensifier. 

2,48 ALLGEMEINE ELECTRICITÄTS Gers. Alternating · current com- 
mutating machines. (Date applied for, 24/10/06.) f 

2,49 B.T.-H. Co. (G. E. Co, U.S.) Switches. 

05,450 Scuarrxxx & AMBERTON. Prepayment electricity meters. 

October 24, 1907. 

25456 Grirrix. Timing the spark of magnetos and the like 

8,497 Siemexs-ScHUCKERTWERKE G. Mu. n. H. Spring support for an 
electric motor arranged on the axle of a vehicle. (Date applied 
for, 25/10/06.)*+ 

2,306 Ёвккмах. Mechanical and electrical revolving advertising 


lamp. 
25920 B.T.-H. Co. (A.E.G., Germany.) Control of electric motors 
October 25, 1907. 


(Date applied for, 


23,544 Compe. Process of using electricity in brewing. 
23,554 Burcess. Cables. e UU RE 
23,562 Bartow. Ceiling roses used. in connection with lampe. 


23,565 Но & Кткквү. Outside seats of vehicles. 

43,570 Tnousox, Baron KELVIN, CLARK, & KELVIN & WHITE. 
pass suspension for use on board ship. 

23,583 Brows. Automatic electric signalling device for electric tram- 
ways and railways. 

23,585 GLÜBLAMPENWERK ANKER G. N. B. H. Producing illuminating 


Com- 


ies by causing raw metallic threads to become incan- 


descent. (Date applied for; 2/5/07.)*+ 

23,585 Wax. Galvanic element and N same. (Date 
240 applied for, 27/10/06. )*+ 

, Bout. .(Normal-Zeit G. m. b. H., Germany.) Electromagnetic 
Aine Winding gear for clocks or the like.* 

, Lake, (International Telemeter Co., U.S.) 
23.618 рск systems, * . 
3001 70 7 г paratas for connecting conducting and other wires.* 

, dE EJosc & KNeprers. Steam turbine with variable 
241 а adjustable expansion. (Date applied for, 14/1106.) 1 

' ANWELL. Electric light pendants. 

October 26, 1907. . 

23,647 Taw arre. Harnessing of electrical and thermal sources of 
23.664 p eey for the cultivation of organic vegetable matter. 

a ee Metal rails for permanent ways. 
23707 : 1 & Jessop, Electric contact or connectin plugs. * 

mee Md 25708 B.T..H, Co. (С.Е. Co., U.S.) Control of alter- 
2/9 Uxng-current, motors. А 

, NDERWOUD & SMITH, Dynamo-electric machines. (Date 


appli ! | 
24710 Rei Dy o 27/10106.)*t | 


BN BIN namo electric machines. (Date applied for, 25/10/06.) T 


i 0. (G.E. Co., U. S.) Electric conductors of refrac- 
3,725 D uL metal for use in electric lamps. - 
рта р ibd ie үпү! mechanism for engine room tele- 
23,737 | October 28. 1907. 
7 pub. Brakes for tramcars and the like vehicles. 
ЕЕ & PALMER, Connected with tramcars and the per- 


., _ manent ways of 
23,756 ys of same. 
23,768 Sunn BECKER. Electric fans. (Date a plied for, 22/4/07.) 
хз Bros. & Co. & Grimston. Electrically controlled 
23.772 Ran, passes, J 


"WORTH. Electri i : 
23,774 ( : ectrically propelled tramcars. 
23,778 — Electrical connection devices.* 


abrik i i ч z 
tric restara Eleotrischer Zünder G.m.b.H., Germany.) Elec- 


23,780 L N 
, Dea алу. Reversible and collapsible trolley pole.* 


lampe hay, к: BOGENLAMPEN С.м.в.Н. Carbon rods in are 
for, 25 1006 3 trodes supported from below. (Date applied 


605 1 Inzandescent lamps. 
H electrical water heaters. (Date applied for, 1/11/06.)*t 
* (G.E. Co., US.) Wire stringing devices. 
6 Cr AMS С October 29, 1907. 
САНИ. ontrolling brake power on electric vehicles. 
u. Attachment to trolley boom for guiding trolley 


Wheel to live wire. | 
Electromagnetic sound producers.* 


ARTH & LOKKEN, 

$80 iai k Sparking plugs.“ 
; зс, RKE А -С. Generating 
(Date applied for, 


S 
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m d 


eu px irri 
2 801 rei obe ert of limited strength. 
lx & Guitieay i 
i ; ME-LAHMEYERWERKE A.-G. Electrical 
23,898 Мос ons. (Date applied for, 31/10/06.) f 
` appli ODZELEWSKI. (Date 
28,903 875 lied for, 30/10/06. yt 
EK. Carbon electrodes, 


Electric condenser. 


Electric sig- 


1 year at 75:41 perc 


25,907 Brownspon & Payne. Electrolytes for the electro-deposition 
of copper and other metals. 

25,908 CHAMBERS & BENNETT. Synchronised 

; systems for internal explosion engines. 


October 30, 1907. : 
(G. E. Co., U.S.) Electric controlling devices. 
l (G. E. Co., US.) Electric motor controllers 
910 Latour. Alternating-current machines. (Date applied for, 
51/10/06.)*T 
921 Kemp & Kemp. Alternating-current induction motion. 
949 Hess. Insulating material. 
Woops. Electroliers and ceiling roses therefor. 
Соор. Electric signs. z 
Brown. akrap apparatus. 
HaLLowELL. Brakes for tramcars and the liko. 
Karys. Insulating end post for rail joints.“ 
Harrison. Producing tungsten and the like metal combination. 
CHAUDOIR. Electric motor control. 
Warwick MacHINERY Co. (G. E. Co., U.S.) Blade fastenings 
in turbines. | 


high-tension ignition 


914 B. T.-H. Co. 


N 


950 
‚956 
977 
980 
985 
938 
002 
005 


S ББ ЛЫБ 


(G. E. Co., U. S.) Electromagnetic relays. 

Measurement of electrical power.“ 

24,025 CLYMER & Woopnovsr. Electromedical apparatus. 
applied for, 7/11/00.) 6 | 

21,027 TIMAR & Von DREGER. Are lamps. (Date applied for, 7/9/07.)* t 

24,028 WoLrRAM-LAMPEN A.-G. Decarbonising tungsten filaments 
containing carbon or carbide. (Date applied for, 51/10/06.)*t 

24,041 TavLoR. Brakes of tramway and railway vehicles. 


October 31, 1907. 

24,074 ARcioNr. Measurement of electrical power.“ 
24,079 TavLoR. Insulating conduit tubes* ` . "m 
24,085 Davey & Davey. mbined hot-air and steam turbine.“ 
24,103 LAKE. (Auto Pump Co., U.S.) Electrical indicators.“ 
24,154 Warwick MacHInery Co. (G E. Co., U.S.) Turbines. 
24,136 ALLGEMEINE’ ELEKTRICITATS-GEs. Alternating-current com- 

‘mutating electric machines. (Date applied for, 1/11/06.)*t 


(Date 


COMPANIES’ MEETINGS AND REPORTS. 


——ө—— 


BURMAH ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.)—The 
report for the year ended July 31 last states that receipts have barely 
covered expenditure. During the year the plague continued with un- 
abated activity and affected adversely the receipts, which showed a 
decrease of £1,000. Since August, when the plague was reported to 
have ceased, an improvement in receipts has been manifested. The 
fuel difficulty has continued ; ne coal has yet made its appearance in 
Mandalay and the company has still to rely upon wcod ; therefore, it 
has been impossible to effect any reduction in the charges for power, 
which continue abnormally high. The new scheme of fares came into 
force in November, and appears to have been attended with a measure 
of success. The outlook seems more favourable. 


SOUTH AMERICAN LIGHT & POWER CO.—At the meeting on Monday 
the chairman' (Mr. F. H. Jackson) explained that the delay in holding 
the meeting was due to inability to obtain the auditors' figures from 
Bahia Blanca. The debit balance was caused by the fact t rat during. 
December, 1905, business was entirely suspended, owing to differences 
which had arisen with the municipality, and during the following 
three months business was only partially carried on. Forthe following. 
year there was а small profit, which would have been greater. but for 
the expense incurred in replacing the overhead wires by underground 
cables. At a subsequent extraordinary meeting a resolution was 
pec authorising the increase of the capital by the creation of a 
urther 50,000 ordinary £1 shares. 


STRATFORD-ON-AVON ELECTRICITY CO. (LTD.)—At the meeting last 
week Mr. G. M. Bird said tho revenue account, which only repre- 
sented two months’ trading, showed a credit balance of £34. 11s. 1d. 
The contract price (£6,700) for the equipment of the station and the 
laying of mains was oy exceeded һу £60. They would continue 
their wiring and fittings department. He paid a tribute to the energy 
and capacity of their engineer (Mr. Falcke). 


SUNDERLAND AND DISTRICT ELÉCTRICO TRAMWAYS (LTD.)—At the 
meeting on Monday the chairman (Mr. C. S. Cockburn, J.P.) regretted 
that he was not in a position to present a more satisfuctory report. 
The position was not much worse, but they were not yet out o the 
wood, and the company might even now require a receiver to be put 
in. When he joined the board in the spring he found that of the 
£20,000 second debentures authorised at the last annual meeting it 
had only been possible to issue some £14,000, and that there were debts | 
and liabilities, some of them extremely urgent and pressing, totalling - 
about £10,000. He had to take £3,000 second ebentures himself 
and to get some creditors to take a portion of their debts in the 
same security. The company now owes to tradesmen and others 
£2,885, and they were short of the debenture interest on Jan. 1 by 
£2100; hence, they asked for sanction to borrow £5,000 at once. 
After referring to the early career of the сон: he said that from . 
September last (when the new management an policy had had ume ро 

Р к) they had had traffic increases every week up to Dec. 25, 
B erat £801. Working expenses, which came out for the past 
Ro ; ent. of the total receipts, had for the past few weeks 
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been 69 to 70 percent. Since Nov. 1 they had reduced the car mileage tricians, manufacturers of engines, boilers and machinery, &c. Reg 
1,000 miles a week, and yet they were carrying 4,000 more passengers office, 9-10, St. Mary-at-Hill, ondon, E.C. 

r week. Until they spent some of the new money on tho сага and MITCHAM ELECTRIC РАН CO. (LTD.) (96,157.)—Reg. Dec. 20, capitai 
on the track he feared they could not get the working expenses down £10,000 in £1 shares, to acquire and turn to account inventions relating 
below that figure; 15 of their cars were French, an from the com- | to the production, storage, application, distribution and uso of clec 
mencement they had been a constant source of worry and expense. If | tricity, to adopt an agreement with the Dynamic Synd. (Ltd.) and to 
he had his own way and the capital he would iid the lot. He felt con- carry on business as manufacturers of and dealers in electric fans, 
vinced it would be cheapest in the long run. The total sum spent on | electric tools, induction coils, &c. First directora, Commander L. W. P. 
car repairs for the year ended Oct. 31 came to £2,929. 16s. 1d., of which | Chetwynd, J. Oswald and Major V. F. W. A. Paget. Reg. office, 
some £1,200 was absolutely due to the faulty workmanship and typo 6, Broad-street-place, London, E.C. 
ofthe cars. The bad name the company acquired when it first opened had SHEFFIELD SHERARDIZING CO. (LTD.) (96,184.) — Reg. Dec. 2L, capital 
affected them. In order to hasten the opening, as the power station | £20,000 in £1 shares, to acquire the sole and exclusive licence for 
was not ready, a gas ү was installed, but it failed utterly and dis- | Sheffield and surrounding district for depositing metals on metals 

with passengers were stuck up all over the track. | known as the Sherardizing and analogous processes,” to adopt cer- 
They had had two serious accidents (one in 1906 and one in 1907), | tain agreements, and to carry on the business of galvanisers, zinc 
both at the same spot, and both necessitating Board of Trade inquiries. | workers, steel and ironmasters, founders, manufacturera and blenders 
They now kept a pilot driver permanently stationed at that dangerous | of alloys, engineers, &c. 
curve, who took charge of each car until it had traversed the section. WM. WHITEHOUSE & CO. (LTD.) (96 254.) - Reg. Dec. 24, capital 
Those accidents had affected the receipts and they had also had to | £50 000 in £l shares, to take ovor business carried on by W. White- 
pay considerable sums for damages and premiums on insurance. The | house and H. Pinnell, 4t Birmingham, and to earry on Ulo business 
п served by the company ноз honeycombed with coal work- of electric and gas fittings manufacturers, brassfounders, art metal 
ings end une. и, 1 dor не. А, кышам workers, &c. First directors, W. Whitehouse and H. Pinnell. Reg. 
and no foresi cou ro he track from them. ur 4 : В - „ Bim 
айке е, 10 ion ath bis track in good order and next day ош Empire Works, Brueton street, and Lawrence-stree’, Birming 

STATUTORY RETUENS. 


had " relay 100 m or so of e. it Lgs sunk 4 to 6 in. 
Forthe yenr from Nov. 1, 1906, to Oct. 31, 1907, t eir receipts per 

iu . thei -790d. er | a. A. STEINTHAL & BOYDELL (LTD.)—Statutory report, dated Nov. 5, 
car-m:le came out at 7:6084. ; their power costs at 0°790d. per unit 1907 Shows 2,007 shares taken up, of which 1,000 ‘have ee n 
as fully paid, out of а nominal capital of £5,002, in 2,000 preference 


and 3,000 ordinary shares of £1 each. No mortgages or charges. 


MORTGAGES AND CHARGES. 

ILLUMINATED SIGNS (LTD.)—Issue on Dec. 17 of £175 74 per сеш. 
debentures, part of series created Dec. 2, 1907, to secure £500, charged 
on company’s undertaking and property, including uncalled capital. 
No trustees. Previously issued of same series £500. 

LT.E. ELECTRIC CO. (1907) (LTD.)— Issue on Dec. 6 of £2,400 5 per 
cent. debentures, part of series created Nov. 29, 1907, to secure £3,000, 
charged on company's undertaking and property, including uncalled 
capital. No trustees. — No previous issue of same series. 

LEICESTERSHIRE & WARWICKSHIRE ELECTRIC POWER BIND. 
(LTD. )—Issue on Dec. 17 of £100 6 per cent. debentures, part of series 
created July 9, 1907, to secure £5,000, charged cn company's under- 
taking and property, including uncalled capital. No trustees. Pre- 
viously issued of same series £750. 

LLANGOLLEN & DISTRICT ELECTRIC LIGHT & POWER CO. (LTD.)— 
A 5 per cent. debenture, dated Dec. 14, 1907, to secure £400, charged 
on company’s undertaking and property, present and future, and (a` 
collateral security) а second mortgage of certain leasehold property 
have been registered. Holder, A. W. Blake. 


— — —. 


CITY NOTES. 


MEMORANDA (Jan. 2).—Bank rate 6 per cent. (Jan. 2, 19) 
Price of silver 2444. per oz. Consols 8511 — 2518 for money, ant 
81,5 —844& for account. Consols Pay Day, Jan. 5; Stocks and Share: 
Continuation Days, Jan. 14 and 28; Ticket Days, Jan. 15 and 
Pay Days, Jan. 16 and 30 ; Mining Share carry-over Рау, Jan. 15. 


1:685; the car-mileage was 758,532; passengers carried 3,741,036. 
Average miles per car per day, 118800. Passengers per mile, 4.988. 


yet been settled. The report and accounts were adopted, and at 
subsequent meetings of debenture holders at an extreordinats. general 
meeting of the company resolutions were passed authorising t 
tors to borrow not exceeding £20,090 by the issue of prior lien bonds. 


WESTERN UNION TELEGRAPH CO.—The report for the quarter ended 
Dec. 31 shows that at. the close of the quarter ended Sept. 30, 1907, 
the surplus from the June quarter was $16,884, 781.18, the deficiency 
for the September quarter was $311,943.27, and after a propriating 
for dividend of 1} per cent. (paid Oct. 15) $1,217,025 and interest on 
bonded debt, $433,062.50, there was a surplus on Sept. 30, 1907, of 
$14,923,200.41. The net revenues of the December quarter (based upon 
nearly completed returns for October, partial returns for November and 
estimating the business for December) are about $1,000,000, and after 
appropriating for interest on bonded debt $433,062.50, and for dividend 
of 1j per cent. in stock, as described below, $1,217,025, there is a 
surplus balance of $14,273,112.91. The committee state that in con- 
seyuence of the confusion arisin from the operators’ strike, which 
began early in August and Allen Nos. 7, reports and remittances have 
been greatly delayed. A sufficient number of loyal operators remained 
in the service to deal with the decreased traffic, and this number was 
gradually supplemented. Sufficient returns have been received to 
show that the revenues were greatly decreased during the strike, and, 
owing to the depression of business which set in at the time the strike 
closed, the decrease has continued up to the present. The expenses 
were largely increased by the 10 per cent. advance in the pay of all 
operators from March 1, 1907 (an increase voluntarily granted to the 
operators), and also by the strike. Although it is believe 1 business 
and earnings will soon become normal, the committee think it desirable 
not to pay cash, but to make a dividend of 1} per cent. payable in stock, 
and they recommend that out of the $2,630,000 of stock now unissued 
certificates be issued on and after Jan. 15 to each stockholder for an 
amount equal to 1} percent. of the stock held by him. 


BRITISH ALUMINIUM CO. (LTD.)—The directors of this compu 
have unanimously passed a resolution of sympathy with Lady a үн 
on the death of their honoured and esteemed colleague, Lord Ke Lis 
and also putting on record their hi h appreciation of the great ser’ » 
rendered by him in connection wit the introduction and develops 
of the aluminium industry in this country. The chairman (Mr. John! 


—— TIE 
— — —— е Bonuer) represented the company at the funeral. its delivere 
CALCUTTA ELECTRIC SUPPLY CORPN. (LTD. )—The units dehy 
NEW COMPANIES, STATUTORY RETURNS, to consumers during the five weeks ended Nov. 29, 1907, were ue 
MORTGAGES AND CH ARGES. compared with 337,823 units in the corresponding five weeks b 
* CLAUD HAMILTON Lp.) The 5 per cent. preference divideud f 


the half-year ended Sept. 30 has been paid. NEN 
EL NEW COMPANIES. З COMPANIES ТО ВЕ STRUOK OFF THE BEGISTER.—The following № 
ELECTRICAL APPARATUS CO. (LTD.) (96,191.)—Reg. Dec. 28, capital | ye ome ved from the Register of Joint Stock Companies unless cau 
£3,500 in £1 shures, to acquire business of electrical engineers carri is shown to the ра before March 24, 1908 :— 
on by E. Schattner, F. H. Epstein, R. Amberton and R. Behrons as] Ariel Arc Lamp S må., Electrical Inkless Printing Synd., Elect: 
the Electrical Apparatus Co., and to carry on same and the business | phone (regd vane 8 1904) & Eyoy” Patent Adjustment Comp: 
of electricians, suppliers of electricity, manufacturers of and dealers (British ken Colonial), T Eso: » Patet Compass (Parent) Co., Fowl 
in motors, dynamos, accumulators, insulators, lamps and other elec- | Lancaster & Co. (regd Jan 35 1894, Medical Electrical Institute 


tical apparatus and appliances, &c. First directors, E. Schattner, been issued 
F. H. Epstein, В. Amberton and R. Behrens. LONDON GENERAL OMNIBUS CO. (LTD.)—A circular has been 1 


t ati ts tor the half-ye 
iin о esa fos Е eae DII eS 


£500 in £1 shares, to carry on the business of mechanical, electrical | to show that the company’s business from July 1 to the present t! 
and marine engineers, millwrights, manufacturers of steam engines, | has resulted in fous duos and much regret is expressed that it V 
boilers, gas und electric engines, motors, &c. First directors, R. W. S. | be impossible t th “divid nd due on the 5 per cent. prefere! 
Gregory, J. McM. Shaw and W. G. Gregory. Se on lst re aed ane 


I. HARRIS & SONS (LTD.) (90, 240.) — Reg. Dec. 28, capital £1,000 in ? hange committee hi 
£1 shures, to acquire and carry on the business of a dealer in electrical К мулк Jan d = bep ger mpi а 00.001 $100 comn 
and optical goods, &c., carried on as I. Harris & Sons. First directors | &tock of the Mo ш m Со nad have ordered samc to 


aro B. Harris and A. Harris. Rez. office, 4, Blue Boar-court, Manchester. quoted. The committee have been asked to grant quotations” 
_ LAMINATED GEARS (LTD. ) (96,180. ).— Reg. Dec. 21, capital £10,000 | posit receipts for 5 per cent. profit-sharing secured notes of the t | 
їп £1 shares, to adopt ап agrcemcut with S. W. B. McGregor, and to ground Electric Railways Co. of Loudon Lid.) aud £ 21 ti 
carry on the business of mechanical and electrical engineers, clec- debenture stock of the United Electric Tramways 97 Monte Video ( | 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS 
C0006 ͤ dd 
RECEIPTS. 4 CER 
Line. Week 8 Nn AGGREGATE. 
Ino. AGGREGATE, ў 8 (a No. ofi. | Ina ov 
Line ended. or Deo. x < ) "о! | Amount | пе (a) 
a) So ot Amount, | Inc. or Sin Trams | 888 des £ | E z 
re вове онь ов вое А 
= z 2 Des. (a) Southampton ^. Е е = 45 оз " $590 1 $unes |+ $9,787 
Aberdeen D uthen ration . ‚ 25 39 "ә n 
в Охооо... Des ып + ы] 9 | i90 |- 1,379 | South zt Copii „%% 2703 оро o D ee a 
ET 9 + 65 South rt Tram [i] 60 | 40,162 i + 9 849 
Anglo- Argentine ... 18,380 | + 981 | 51 | 863859 |+ 80,586 180 Way...) „ 30 193 — 16 50 ! 1479 
dshton-under-Lyne Corp ... 1 . , South Вїаїїв...... 20 373 : 726 
. Lyne 40) 82 49 | 15743 1,635 ; оя + 99 50 46198 + 85 
Ar Corporation i 182 SE ' ' Btalyb'dge, Hyde, &., It. Bd. 28 769 + 14 998 1216 
+ 18 3 10,722 — 100 8 т Oo d * 7 39 30,998 + 1.332 
3 Waterco By... 3,885 | + 670] 26 68,015 |+ 22,305 | Sunderland Corporation e ed 133s - S q^. E ШЕ? 
7 t Pns 12,916 |- 176 | Swansea Trams s 20 859 „ d ae 0 
1 n | 52 40,539 E 1,952 Swindon Corporation a encase Ho 2 | + 77 | 50 46,374 + 3,301 
Corpora , wai 5 е Taunton ..... „ 20 Uaj” 50 бо a 
4 Mid. 812 o 2 341,959 si» Tynemouth and District . 20 110 | T ; 30 2.217 113 
Blackburn Corporation 118 | +” se| 839 | 4188 |e “Rogo | 2729818 Trams Oo... „ % 43 qo 17, в | озин |} бю 
кі (юш... 38 + 51) 38 47,647 |- 1,236 Victoria, Elec. Supply Oo. „о! ; S H 926 + г M | 
тле Күн LULA. 13 414 |+ 339 Wallasey District Connell... | Dee. 28 763 4 4 m | 334038 727 
an . sos us| 2.152 + 257 39 | 84980 5.32 aleall Corporation . „ 28 663 + 89 52 27,303 + 366 
Bournemouth Corporation 1.538 + 961938 | 67506 632 Warrington Corporation... „ 26 437, 4 47 89 134,881 + $8 
r] А * , ! , 6 
MALA CUM — 4,924 + 433 39 182,378 н 1 Wee a ноп eseese »" ч ый: + 400 39 | 90,898 + 2,146 
Trame . . 805 + 65] 39 | 36457 |- 27980 | Wolverhampton Co. . . Шо. I EU a 
Bristol Trams & Carriage... mm eco 5700 oe 3 eee I у olyernampton Corpo... AM js 95 | 861 | 99 19 401 | + 1,225 
Bey Cpa Belgran)... 3'789 | + 18 : и T 5 пас. ees „ 20 AS —V 30 own 
Corporation z , , ad ny 20 9 - E Z 
moe б gs ere 1,426 + 162 13 16,114 |+ 487 | Yorkshire W. R. Trams „% 29 1437 + 221 52 | ein " 
Bey rnit . bd " = 6| 89 | 11,224 j|- 519 | Yorkshire Woollen District. „ 20 831 + — 4l' 50 — 46,03 n 3830 
| woe eee vee seo ———————————— ä́Gͥ2̃— — — ——M———ÓÁ lc - 
abre del о 5 = 826,085 | 25 1, 157,166 — 12,418 N N comparisons are with the corresponding period last year. Partly 
0 re al n б Е 
Central ci eee »" + 10| 50 4,181 al —-—-— 
Qu am éd 5 - 234| 26 | 137,805 |- 10,910 
oe oo ry ene 
иш рше | 2 кла b are COLONIAL AND FOREIGN INVESTMENTS. 
a of i 5 |+ 334 26 | 82215 f 10,775 | мыт = Price | KATEZ) DIVI. | BUSINESS 
bar dent „ н m 90 143,619 e | nv NAME. Tu Yars р ч FOTE 
Daas Corporation | jt 208 pde e BE ELECTRIC RAILWAYS, ан з 
Senet лоп... » | E ‚518 -| . 
e bend Dist, Trams...| ,, + 9| 50 | 92303 |- 2234 sale 
ver Corporation . TRAM AYS, &c. £ s. d. est. | est. 
Día (ttn Ball way. " t 12 32 9.055 — 1,124 Б! 3 /) itAnglo-Argentine 6% Cum. 1st Pref. 53-6 5 0 0 Ap, Oct 6786 53 
Dublin United. . . .. + 9| 26 3,423 |+ 223 | 6 .. | Do. 104 Non-cum. 2ud Pref....... 73-8} 6 2 6| Ja, Jul 718) 74 
" + 593 | 126 | 168,020 |+ 31.758 | St| 6% |t Do. Permanent 6% Deb. Stock. , 125 —123 | 4 1 
eni 000 000 205 * o O 3 6 Ju, Dec ea ee 
Po Corin >. "р" + 5 50 41431 — 21 | St. 5% r Elec. Trame. 5% Deb. 
Eust Ham " + 166 | 33 | 86,870 |t 1,294 red, 101 —10 
m „ i- -- ear n B 20 as узы ашы. nec 104 4 16 0 Ja, Jul 1050 
8 ; risban ric rams. nvest. 
пая and Putt Н 2 2. Mas one r Tm У —8 | 8 9 0 May oe oo 
Gateshead " + 33/ la 3497 |t 113 b 2e | Do. 5 per Cent. Cum. Pref. ele 
Guy C int rums... " + 33; 90 50,894 | 1,387 St. 46% +4 Do. 5 per r Cent, дш fad с 94 i-i 1 12 0 E Ne sa ill bee 
„„ T + 1,037 | 30 | 529,685 |+ 16,0012 | St. 8% British Columbia El. Ry. Df, Ord. 194 —127 5 18 0 |Mr, Spt} «| = 
Glouesster Corporation. ii + 1152 6,980 |- 5) [St. 6% | Do. Pref. Ord. Stock . . 105 —1.9 |5 1 0|My,Nv| e] > 
отте -Northfieet к ‚ | е 141 „ "d | 5% | Do. 5% Cum. Perp. Pref. Stock.. { 92 —103 4 17 0 | Ја, Jul 
N Northern & Оцу Riy ' + : 4 2,385 ve 100 44% |t Do. 44 per Cent. 1st Mort. Wn 93 —101| 4 9 0 |Ар, Ос e + 
Northern » Piccadilly y^ n - ^ 6 44,088 |- 1,011 49% |t Do. Vancouver Power Debs. 10) —103 4 7 3a, Jul: 
4 Port Glasgow. s + 1,805 | 28 | 113,810 sa 5) 3/u Buenos Ayres & Belgrano Ord....... 4j -4 8 4 6 Ap, Oct 11 
ee bann. " - 2 51 Ж 32,591 |- 654 А aM no: 6 er Cent. wan cam, Pref 4 18. Ы 0 Аро "m 
Hai ie Tak Go п |+ 5| 60 | 14502 |- 615 | В. 57 | Do. Брег Gent Debe ., 108—115 4 7 0 Je Ju o 
De. п... " + 331] 26 | 38,56 |+ 3,362 | Bt.| 5% f Do. 6 per Cent. 204 Debs. (red.) 101 —104 | 418 0|Ja,Jul | > 
m erutleld equ "th : e i 6102010 t SUM Bt.| 6% Lg: ri Ayres Elec. Trams (1901) ёлы 6 5 Ja. Jul 
n * * =, 6 a, u d ug 
Ilford рыне C»; Connell ” + 208 39 94,695 - 5,464 | 10t) 537 Buenos Ayres Grand National 51 
Пы Diariet Coon ” ч + 83 39 | 18,947 |- 661 er Cent. Pref. Debs. . 99 —103 |6 7 0|Ja Jul 
rich portion ^ J + 29 39 5,615 |+ 355 { 100 6% o. 6 per Cent. 1st Deb. Bonds.| 98 —103 | 6 17 6 Ap, Ос -| + 
nay . Со, eS MÀ] 0 55 Ses A tee wee 5: 3 Calcutta Tramways (1 to 181,010). 60—65 5 16 6 Mr, S pt oe 
Leichter «Ж» + 22 113 3,909 Ф 182 | 100 $6 t Do. Брег Cent. Cum. Pref. . . 44-58 4 13 0 Ja, Jul] «+ | + 
Kid fae) Corporation hol M " Hs 3127 are 1 44% tie di ата RE (red.) .. iie 9 4 7 6 Ja, Jul; -- se 
triot..| ” ' = 7.5 ape Electric Tram Shares ...... = T oe oo | = 
Kirk], e Corporation | " E ш, 5,960 |- 87 | .. 5% Colombo Tr. X Lig. 5% Ist Mt. Pb. 93 —¥7 5 2 6 | Му, Nv as 
S Co ration " - 12 | 32 5,096 |- 101 1 6% | Havana Elec. Ry. Con. Mt. 5% 
las P rams 0) " — ТА " e | $1,000 50 year Coup. Bds. 82 —87 5 15 0 Fb, Aug 
Lea United " 352 | 52 62,631 16,782 | 100 6% 'tKalgoorlie Мес. Trams. б per Cent ' 
eed chen. " 256 52 | 65,514 14,131 “А” Deb. Stock. .. 67 —91 6 Б 9 J, Jul 
"à tion " dis 50 8,152 572 b 6% t Do. 6 per Cent, "B Ditto . 71-7) 717 0 Ja, Jul 
Pra rporation n 713 | 39 250,774 11, 71 5! 1/0 | Lisbon Elec. Trams. Ord, ............ 21—14 4 9 0 July .. ee 
Une Gre wht, s | 153 26 57,098 18 | 100/u7; Do. брег Cent. Cum. Pref. 14114 |? 13 0 Ja, Jul 
АЧ... 1 | 11 | {32 16,699 60 | St. 6x | Do. 6 per Cent. Reg. Mort. Deb 92 -9/ |6 2 6|Ja,Jul| -- | = 
— Yerhead lip. - " 29 | 39 4,569 135 | St. 6% tMadras Elec. Trams. 5% Deb. Stk. | 94 —:7 5 8 0|Ja,Jul| - | » 
etpo3] Corpora " 72 96 | 36,751 1,776 | St. 44% | Montreal St. Ky. Stedling 4 per | 
"London County Conna [| ы | 11 | 51 | 556,880 7.680 Cent. Debs. (19929)..................... 101 —103 4 7 6 Fb, Aug 
London Uni 1 20 | 5 057 38 1 193 551 197 170 St. t% it Perth E. Trams. Ist Mt. Db. Stock 97 — 101 4 19 0 Ја, Jul 9:8. ot 
Lowestoft 4 —.— Ж „г Aui у .. 171 !Вао Paulo Tramway, Light & Power 
Maidstone Corpora. 7 1,281 | 152 | 831,119 15,851 Co. $100 Stock . 134-1100 7 5 0, .. 
Manchester Greene чан ч 61 2 m 98 | .. 5X | Do. брег Cent. lat Mt. 3500 DD) 914—834 5 7 6 Ju, Dec | 976 
rey Railway 0 n #153 | 39 | 580,217 | 


T 48,415 3,440 ' ELECTRICITY SUPPLY. 
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Metro " LLL EP 
* % „ башы DEM UA | 
x CMM ын, le 2 32:20 LA: b 8/0 | Adelaide Elec. S'ply Co.6% Cu. Pr. 44-5 вор | Mr, Spt T sè 
^ад Corporatio " 52 5) 17.713 ' 55 10 4/83. Bombay E. S. & T. 6% Cm. P. 2811. 78-74 | 6 3 9 T - a 
Ree tte-on-Tyne (у, „ 10 | 39 5.731 10 St. 447 Do. 4j per Cent. Deb. Stk. (red.) 91 —› 116 9 Ja, Jul " - 
Ха (Mon.) . s n 492 | 39 160.510 1.130 5 3,3 , Calcutta blec. supply Urd............. 6 —62 6 9 0 Ар, Oct - 
— Corp " 11 39 21.013 2'03 5 .. Elec. Ltg. & Trac. Co. of Ac Y 
on Bion. n 45 733 17 039 ' 8 per Cent. Cum, Pref. ...... Us 91-91 | as Fb, Aug 
On оок Yde..| , 23 30 30.314 1 290 St. 5% Do. 5 per Cent. Deb Stock... 83 —s( 5 15 0 Ja, Jul| .. 
eth (. B.) c, A sssenenes , " $ Bt. 5% Elec. Supply Co. of Victoria 5 per 
a А) piena tion ^ ШЫ A 17205 9,558 ы Cent, lst Mort. Deb. St. 93 — 04 5 6 6 Ja, Jul is Ss 
„ 4 ete 95 | St. 6% tIndian Мес. Sup. & Trac. Co. Deb. ! 
рад District c. " ET 0 a a 3,935 Б з 8t. Rd. Prov. Certs. . 98 —101 510 0 Ja, Jul 
Pott auth Cor ct Cou Mie cad ns 1 0/7} Kalgoorlie Elec. Power & lu. 6 
werte poration i: n TI er Cent. Cum, re с B 1 8 0 0 Ap, Oct 
gei 8 vx D 3. t. 
Ко (poration " + 322] 50 95,912 [+ 3,231 | St. 6% Madia d Deb 8 per Cen f 
Ee dam Corpa an LE n А a 1, 0/6 River Plate Electricity Co. Ord. 19 — 14 | 312 0 Apri. M^ 
Шенау Poration 17 КЕ sy ue e 1 122 Do. 6 per Cent. nou- Cum. Pref.. soi 6 sU May. vs 
Во Correction : + 13139 23,708 |+ 3,837 Bt sY t Do. 6 per Cent. Deb. Stock ......... 93 -s 5 4 t" Ja, Jul s 
Bheergegg РОГаЦОД . . : = 4, 50 | 106305 |- 931 b 3/0 Rosario Elec. Со. 6% Pref. (1. 20.000 #4—54 5 14 0 Ар, Oct 3 
UEM Corporation " те 125 38 178, 277 T 4,606 X Shawinigan Water & Power 5 per 
a) These ge — + 6 50 | 3,950 |- 53 AE Cent. Вав сананан "| 93 —100% Б 0 0 Ja Jul | 99} 
d. allowance has been made for accrued interest but not 


x ‘Me үче eo "A pariaong a = Ен - 14 
un. parte аге Мы the corresponding 1 last year. E Plus 2 PEN * In calculating the Шыр 


rely electrical, Minus 3 days { Minus? days. 
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^ ELECTRICAL COMPANIES SHARE LIST. 
M ioo Mae тоа Ра р d F KATE % | 
"m (^ юв | Buen E жын | руган | 8 Days ro || 15 ХАМЕ, | ues. TIB зш К 
Е Вт. ХАМЕ. Dec. 31. a UE | ррс. 31. {2 рур Dec. 31. Ер. Dre. 
e ee - ? i 
AS типи 55 * en. +. |- ELECTRIC: MANUFACTURING, &c. аһа t. 
! : 91—10j 6 13 3 | Mar Sept, 255 B $5 J .. | Aron Eire Meter Ord. ............... v - 17 - | e i 
10 5/0 | Bournemouth & Poole Elec. Rup. Ord... T | 4 10 0 Feb, Au 1 17¹ а | Do. 61 C um. eee Y — 1 | 8 14 6 April, Oct | E 
10 oo Do рет Селі. Cum. Pref ceo! - 10 815 6 Feb. Aug | -| . з 17]! Babcock & Wileoz rd.. . SESE 1618 0 abm d 
10 6/0 | Do. 6 per Cent. Cum. Second Pref. ...; 9#- 108 4 90 Jan! Tale ў | те 107 | Do. Pref... . 15-14,, 316 9 К ү 
St. un t Do. H | per Cent, Deb. Stock (red.) xi Hie | 5 7 0| Ap, Oer. | 5: % | British Insulated & Helsby Cables Ord. ël 7 5 6 July,Feb .. 
5 9/0 | Bromley (Kent) El. Lt. & Power Shares)  4Bü-* 'N rete b 3/0 | Do. 6 per Cent. Pref... 588-61 418 0 | Jan, July Ө 
Bu 44% Do. ро, lat Ређе, 95 — Ix 0 Mach. o | | selah f Do. 4f per Cent. let Mort; Deb, (red.), 101 --108 | 4 7 6 | Jan, July il 
b 4/6 | Rrompton & Kensington Elec. Sup. Ord.) 7 —8 | ar Sept | |10 . P St] 44. Britien Tho oms’n-Houst’n 43% Ist Mt. Dv. 85—59 5 1 0 Mar, Sept 
S 89 | ро, 7 per Cont. Рге!........................ qs 3 9 0 To Dee мр в. British Ve catingnouse 6 r Cent. Pref... 213 | Feb, Aug 
БЕ 4% | Cepiral Blec. Sup. Co. 4$ Guar. Db.Siock, 06-99 229 0 | June, Пес)... St, 4X t Dc. 4 per Cent, Mort, Deb. Stock... 40 —50 |8 0 0 Jan July 
5 26 | Charing Сгова( Bod & City I. Sup. em n | H 16 0 Feb! A + лд | $ rush Kleides Engineering. . Б: ‚3 | - h. 
6 2/8 Do. 4% per Cent, Pref. . 5 4 2 0 Jan, J |. | a 2 . Do. берет Cent. Pref. non- Cum. ... z! .. | Mar Sept. 
BE 4% ‚Ро. #рег Сел. Deb, Block (теб)... 95-98. 4 2 0 Jan, July . . St 4% Do. 4} per tent. Perp. 1st Deb. Stock 8256 5 1 0 Маг, Sept. 
5 2/5 4 Do. City Undertaking 432 Cm. Pref. i 32-4 : : J %'t Do. Perpetual 2nd Deb. Block. - VE . 63 —66 616 0 Jan, July 
5 2/0 | Chelsea Electric Supply Ord. . -6 кбй СУУЫ Mer a | Bi 5/0 , Callender's Cable Con. Ord. .. UAM ж 103 7 8 6 | Jan, July 
10 44% po. 4} per Cent. Deb. Stock (red.) ...| 100 —108 5 7 6 Teb ia s tae 5, 2/6 | Do. Б per Cent. Cum. Pref. . 6$—53 é 6 6 Jan, Juy 5 
10 5/0 | City of London Electric Lighting Ord... sa e ia ишу |... | St. аа t Do. 4f per Cent. Ist Ne 58 101—106 4 6 0 Nov, May 
10 6/0 ро. 6 per Cent. Cum, Pref. .. . ld-11f 5 4 O| Jan, July | - | cr 86 dx Casi llver Alkali Со 1— 718 0 May, Nov 
Bi. БА t Го. Брет Cent, Deb Stock (red)... 120 —128 | 4 1 0 ine sns | sd Do 4 per Cent. Jet Mort; Deb, (545, 101 zi. e Mae. С 
Bt. 49% | Do. 44 per Cent. 2nd Deb, yar (её) 93 —96 1 ке д i 1 10Cbadb (Ship) Tele h Ord. ...... Jà -1 | 8 0 у March 
6: 4% County of Durham Elec. P.D, Or t 5 6 8 April,Oct| : HH Ris obe Vies) rad gaa al Ia Ig 5 1 0 April, Oct 
b 5% Do. Брег Cent, non Gum, Pref... e 150 1 Арон = | % „ Crompton & Co. (Nos 1 to 86,000) . 1 |8 50 ашу - 
10 40 County of vico ad Карр!у Ord... 10111 | TM Avg 16% | 163 100 m Do. P per Cent. ist Mort. Debs (ed, 00—09 БІ 0 Jan July . 
в. 44% t Do. 4j» Deb, Rock (all p 1 өп 4 18 0 May, Ne, . . plas 5 e ol ton sae еи 
Bt 44% De. Pecond Deb. Btock тот. Cert, .| 96-18 | 4 18 Челн бө о bi Be. percent Deb. Stock”. 09 —102 4 8 0, Јав, July 
5 2/0 | Folkestone Electricity Supply и Ord. 4 413 0 Per EE br P дн United (A Bh. j E pd.) 4—10 |1 0 0 Feb, Aug! . 
5 96 ne 5 per Cent. Cum. Pref... | 4 -5 4 1 ar, Sept | «| e. [i 6 Do. (45 paid) à 11—94 5 0 0 Feb, Aug 2 
St. 49% i? 1st Deb. Stock (red). | 96— ‚4 11 4 Feb, Aung | st 44 t Do. ч Cent i Mc rt Deb, Stock (rd.) 18—81 4 10 8 June, Dee | 
5 4/0 Hove ectric Lighting Ord. ........ | 6-7 6 17 April, Oct| - . I St 5 Do. 5 рет Cent. 2n Stock 87 —90 5 11 0 Mar, Sept 
5 5/0 Kensington & Knightsbridge Ord......| 8-9 5 110 Feb, Aug| -. Же : 12 Edmundeon's El Corp. rd. ; =í .. Јав, Jay 
b 6% + ро. 6 per Cent. lat Pref. ...... 01-7 4 5 9 Јар, July . | H S Do. ^6 опаа совр Pref, 5 i .. May, Nor. 
St. 4% Do. 4 per Cent. Deb. Stock (red.). 95 — 98 420 os „а. St Do. 47 r cent. lat Mort. Deb. red 70 —80 5 12 0 Jan, July 71 | 
Bt. 4% | Kensingtn. & Kngtbg. Co.& Notting Hill ЖЕ сз ы, абы лыы zi е M 
| Со. {Joint Station) 4% Deb. Btock id оси ана v.m a 
3 2/44 London Blectric Supply Ord. . . . 11-79 68 0|ManBept| .. |... st. 7 pe. 4 per Cent. Perp. let Mort, ebe. 80 el e 6 0 ee 
5 8/0, Do. 6 per Cent. Рге!......................... 4—44 613 6 Маг, x Mp 137 1 icet 1900 57 Cum. Pref... 71-81 6 1 8 June. Dee s 
St. 4% Do. 4 per Cent. lst Mort. Deb. 47 -9 4 В 9 Jen, July | +. os an 0 gere Lap a PA rt. Debs. . 4 7 0 Маг, Бер . 
II кзы. MEE: Uc duy а eae Bexiey’ "Telegraph Works Ord. 610 6 FebAug Ji y 
t Do, 44 per Cent. Cum. Pre Кы ы , etg. ce | ӨЫ | 4 2 0 Feb, Aug : 
„ per Cont. Deb. Stock isi Wort) 16 и 4 8 6 Sanday nic e To «4 5 100-14 4 4 6 Len Sept | | 
Bt 300 t Do. sper Cent. Mrt. Deb.Stock(rea,), 86—80 318 6 | Jan, July | -. | C 6.10 103 India Ratber, бай Porche, Be. Wen 14—84 ‚69 0 Feb Ац .. 
100 447, {Midland Elec. Corp. es nonin id: 95% "E 1 June, Deo — * 6 100: t pale i ге а be (сї) йй A 1.05 
10 57 ewemtle & Dist. Elec. Lighting Oi = ор dis ' : aen 
100 4% Po. 44 С. Deb. : а ..1 98 — 100 4 10 11 Јар, July | .. | .. || loj. Richardsons, Westgarth & Co, Lid. Ord. fs 1 4 0 May, Nor 
Б 87 | Newcastle Blee. Supply Ord: 2, Ab 6 3 1, Feb 1% fs. 441 f 10. «per Cent. Perp. Deb. Brock P 4 16 0 Jan July, - 
5. 5% | Do. 5 per Cent. non Cum. Pref. . d-5 6 2 7|FebAw| ..| .. 1443 е; ool dond duits O LP. NE Ed - | 
100 4% | ро. 4 per Cent, Mort. Deb. red. 1907. 0 p ' Le 6perCent Cum Pret. PA 2 ES 
1 87 | Nortbern Counties Elec. Вор. eee = | ve Mar, Au e. e 19 Tele еды en & Жошо 281—3 18 0 Mar, July 
К ees uds ооо үзер 17 To.” d per Cent Deb, Bonds (1500) ES: da: |317 9 | Jan, July i 
f otting Hill Electric Ord.......... d E ' | Vickera Bons & Maxim Ltd., Ord. .... 2 71 720 T ге 
5 2/6 Oxford Electric Ord. . iir ud 517 © | March — o 1 1/0 n С Qui e l4-là 4116 
Bt. 47 | Do. 4per Cent. Deb. Stock E 4 9 6:/JanJuly | .. .. | 1 0/6 Го. Брег Cent. non-Cum. wie | 
ч а E CERE БЕН BE Do: 8 per Gent e e РЕН E. | 
Do. er Cent. Pref, ..... | = , . ee ` 8 June, Dee 
Bt. 84% t Do. 37 enr Deb. Stock (red.) .. 65 —0 3 17 9 Jan,Juy | ..  .. | i0 dx gs S. per Cent. ате | 1217300 Le бое y 
5 | Emib Сач, Electric Bap. Ord... i- Feb ... ы ae Will. & R bi Urd. .. —i . prs 
E 270 Do. 4 per Cent. Deb. 8 ö al. | п к | Н 0 ^ re jr зр í 7/0 | Do. 8 Fer Cent. Сил. Pref 6 7 -st 800 dee s 
|f South] ondon Electric Su saa ete : . oe i Let RE May, Nov 
; б South Metrop'n a ио Lt. VO ower Wi Th | HE d fob pe ЭМ | .. |11001 4, | Do. 4 per Cent. 1st Mort. Debs...) 19—77 5 4 0. , | 
To. 7 per Cent. Cum. P = n . oe | | 
Bt. А ро. ap ta Db, Bik. Bed... cue) 09—108 4 8 0 AprilOet| .D0 7. Lg TELEGRAPHS. Jude Dee ai 
b 2/6 Diem lectric Supply Ord. ul 14-23 1115 6 April, Het. 10! Amazon Telegraph. Ses; 25— 393 — i dune: Dec : 
5| 2/6 5 per Cent, Cum. Pref. ............ lk-?j 814 0 April, Oct | 23 | * fico 5% + Do. 6 per Cent. Debs. (red.) | 8 — 515 0 РМ, AEN 57 
Bt 4X Фо. 4j per Cent. Jet Mort. Deb.........| 00-88 416 6 |Apri Oct| |... [9 1% go American 160) . . Д 68—67 617 6 FMTAEN 0 
b 5,0 | Westminster Elec. Sup. 8-8 616 0 Маг, Sept TAE St. 80/0 | Do. Preferred ........................ кз 99 —3100 6 U 0 FMIAEN 16? 
5 / Do. 4j per Cent. Cum. Pref „ 28-5 4 10 0 Jen, July 451) 4H t| Hz Шо. Deferred . . . . . . . .. .. . eee 14-160 8 11 0 Us 40,70 E 
| | | St. ik Ccmmercial Cable 4 per Cent. кР us £0 —*8 416 Q Feb Aug | 
‚ӨТ RAILWAYS TRAMWAYS at. RT | 10 6/0 , Cuba Submarine 15 = A : o Feb Aug 
Bt. 4% | Beker Bt, & Waterloo 4Y Perp. ae В. 19-15 470 Jan, i, July eo, +] 10, 10% Do. Iieſerence 10 per Cent... ......- Zur 513 0 April,Oct 3 
1. 1/0 ` Bath Tlec. Trams Pref. Ord. ...... i—i} 63 8 Ар | T 5 2/0 Direct Spanish Ord... pre .... Bie 5 14 0 April, O bt 1 
1 0/6 t Do. b per Cent. Cum. Pref... 10—14 5 7 0 | T July 4 - 5 50, Lo. 10 per Cent. Cum. ref . 1004-1084, 418 Jan, July E 
Bt. 47 Ро. 4j Ist Mort. Deb. Stock (red.) .. 90 — 95 (414 9 April, Oct .. | s [| se 44%' Do. 4j per Cent. VV 1718 6 12 0 45,70 15 
St. 447 !B'bam & Midland Trams 4j 1st Db. d 91-84 416 0 Jen, July | .. | .. 20 4/0 . Direct nited States Cable. . . 555. (rd.) 02 106 14 9 0, June, у 
10 945 Вгіво] Tramways & Carriage Ord. . 189—144 | 6 10 6 Feb, Aug | .. | 160, 46% f Direct West India Cable 444 Kg. CA) вр 136 Б 4 0 7,45, J , 
10 4% t Do, Cum. Pref. (fully paid)... ee 82—9 |* 8 0 | "a э .. St. 25/0 Eastern Ordinary . eeens seses. $4 —&6 4 1 6 de T 
8t. 4 (t Dow A per Cent, Debs. Fra. .. 88 —100 4 0 O, Feb, Aug CC i rei i910 318 e May, 
10 .. | British Electric Traction Ord... көөнө НУМ „ | June Deo 34%! 18 St. 4% Po. 4 per Cent. Mort. De bio 15 ) —19 5 10 6 J, Ap, J7,0 lil 
10 6/0 | ро . per Cent. Cum. Pref... ees; „ — 5$ 1018 0 Feb. Aug jj 54,]| 10; 2/6 Eastern Extension = З 8 g Гер, Aug 
St. bY | Do; б per Cent; Perpetual Dobs. ...... $0 —88 Ё 7 6 Apri, Oct o 1 Әй || st.. 4% Po. 4 per Cent. Deb. Stock. 94 1004 E 6 Feb, Aug 
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SOME л E Of International Exhibitions. 
А SHORT time ago a leading German technical journal 
NOTES. raised the question of the advantages obtainable from 
— — International Exhibitions, and whether they really caused 


any permanent increase in trade activity. The expense 
incurred by the exhibitors is, no doubt, great, and although 
a certain amount of kudos is often gained by the numerous 
prize-winners, it is an open question whether any net 
benefit is the result. An English view of this subject 
was expressed by Sir A. К. Кот at the Mansion House 
on Wednesday last, when the distribution of medals and 
certificates awarded to exhibitors at the Milan Exhibi- 
tion of 1906 was made by Count BospARI. Although 
Great Britain was by no means fully represented at the 
Exhibition, the resulting increase of trade with Italy, 
which appears to have followed this Exhibition, is 
very satisfactory. That the result is so gratifying is a 
matter for congratulation when the obstacles which the 
British Commission had to overcome are taken into con- 
sideration. The time given for preparation was short, 
and negotiations with the Treasury for the necessary grant 
further delayed matters. The Treasury'saction was pecu- 
liarly British. After prolonged haggling, it presented the 
Commission with the sum of £10,000, only £5,300 of which 
was spent, the remainder having been returned. At first 
sight this may appear an excellent result, but, as a matter 

of fact, the sum given was too much for the actual business 

expenses, but not enough to allow the exhibitors to be sub- 

sidised in any way. That this should have been so is re- 

grettable. A thing of this kind is worth doing well, if it 


The Supporting of Trolley Wires. 

LIKE rail corrugation, the breaking of trolley wires does 
not occur to any great extent in the early years ofa tramway 
undertaking ; but in some towns, where a frequent service 
ot cars 18 in operation, such breakages have become rather 
Serious, Mr. P. S. SugAnDOWN, in a Paper read before the 
Dublin Local Section of the Institution of Electrical Engi- 
neers a year ago, drew attention to these breakages, which 
he attributed to the damping out of the vibrations of the 
trolley Wire at the points of support: but Mr. FOURNIER 
te ч, in our Correspondence columns of January 18, 
d 5 at is probably the correct explanation—viz., that 
iu re In the trolley wire, instead of being damped 
21 e Maps at the ears, thus. doubling the stresses at 
115 з 8. There is no doubt that, notwithstanding the 
rigid ни suspension, the trolley wire is held very 
in :: Pom ears, and that the alternating stresses result 
кз : : ени оѓ Ше wire, with eventual breakage, 
ee бау occurs just inside the facing end of the ear. 

of the first to pay attention to this question was Mr. 
ШЕП ede borough electrical engineer and tramways 
the fallae ч Burton-on-Trent Corporation, who, seeing 
their fal irn ш. the wires at each ear to prevent 
к Qu 5 a system of supporting trolley 
rigid e ed elsewhere in this issue, in which primary 
upports are entirely removed and the trolley wire 15 
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Mr. Tom London.— We deeply regret to announce that all 
hope appears to have been abandoned of Mr. Tom London, 
the well-known telegraph engineer whose fate is surrounded 
with во much mystery, being found alive. Despite very dili- 
gent search, no trace has been found of the missing engineer, 
and in the daily journals for January 9th the following notice 
appears :— | : 

LONDON.—On December 19, 1907, at Mombasa, East Africa, mur- 


dered by natives, Thomas Pain London, aged 47, of 17, Adelaide-road,. 
Brockley, S.E. 


is done at all, and every possible help should be given by the 
Government to exhibitors and organisers alike ; instead of 
which, an inert policy is pursued, or else active opposition 1s 
offered,so that it is really surprising that the results obtained 
were so good. Only 2:63 per cent. of the total exhibitors were 
British, but they carried away 3:34 per cent. of the awards, 
the percentage of awards per exhibitor being higher than 
that of any other country with the single exception of 
Germany. A point worthy of consideration is the forma- 
tion of a permanent committee to deal with exhibitions of 
this kind, so that when occasion arises we may be “оп the 
spot,” and it is suggested that the surplus fund from the 
Milan Exhibition grant might be applied to this end. 
Good results obtained at exhibitions of this kind raise the 
prestige of a country, while bad or indifferent results have 
the reverse effect. Our Teutonic friends are fully aware 
of the truth of this statement. 


Metropolitan Railway Training School.—The first of a series 
of lectures was given a short time ago by Mr. W. Dobson, im 
the class room at Neasden in connection with the technical 
instruction class in eleotric traction, the subject being “ Series 
and Parallel Train Control" Mr. Dobson first gave an ele- 
mentary explanation of the meaning of the words “series” 
and “ parallel,” and- took numerical examples to show the 
effect of placing resistances in series and parallel across a pair 
of mains. He then proceeded to describe the ordinary meth 
of series-parallel control used in electric traction. 


etl — —— — — 


“Faraday House Journal. — The January number of this 
periodical, which we have just received, gives good proof that 
Faraday House is going strong. It contains technical articles 
on “ Modern Sub-station Working,” by Mr. Н. W. Swann, and 
“Notes on Turbo-alternators, by Mr. J. A. Taylor. In accor- 


dance withthe usual custom a description of one ofthe Affiliated 


; ; Companies! works is given, Messra. Clarke, Chapman & Co.'s 
Iron and Steel Institute.—It is announced that Mr. Andrew Gatenhead works being chosen in the issue pes notice. It 
Carnegie has placed at the disposal of this Institute the | has been proposed, with the consent of the Board of Governors, 
requisite funds so that one or more Research Scholarships | that an athletic club should be formed, and the Old Students’ 
may be awarded annually on the recommendation of the | Association are giving the scheme their support. All those 
Council of the Institute. Candidates, who must be under 35 | who desire to become members are requested to send in their 

ears of age, can obtain further particulars from the Secretary | names to the secretary. The Old Students’ Notes always make 
at the Institute. VEMM interesting reading, and an unusually large number of Old 

New Apparatus by Ferranti Limited.—In our last issue we | Faradians seem S Pu recently launched their barques on the 

ave a description of some new apparatus by Messrs, Ferranti | perilous sea of matrimony. 
Limited. In connection with the insulation tests on trans- 
formers, we stated that 14 times the working pressure was in- 
duced across the primary coils for three minutes. We are, 
however, now informed that this should have been 1*times 
the working pressure. i 

Milan Exhibition, 1906.— The Lord Mayor presided over 
a gathering at the Mansion House on Wednesday, when the 
awards gained by the British exhibitors were distributed by 
Count Bosdari, in the unavoidable absence of the Italian Am- 
bassador. Among those present were Sir A. К. Rollit (Presi- 
dent of the British Commission of the exhibition), Mr. Arthur 
Serena (hon. executive commissioner), Sir Thomas Sunderland, 
Sir William White, K.C.B., F.R.S., and Sir Alex. Binnie. 
In addition to the awards (of which we gave a list in our issue 
of June 21st last) each recipient was presented with a com- 
memorative medal by the British Commission. 

Wireless Telegraph Notes.—According to La Nature the 
German military authorities have just commenced wireless 
telegraph experiments at Metz, Strassburg, Konigsberg, Dant- 
zig, Mayence, Thom, Posen and Cologne. One thousand re- 
servists attached to the Telegraph Corps have been called up 
for training in order that they may become familiar with the 
“ wireless ” apparatus. 

It is reported that, while the Shetland cable belonging to 
the Post Office is disabled, it has been decided to establish 
communication between Shetland and the mainland by wire- 
less telegraphy. The mainland station is now nearly com- 
pleted, and it is expected that within a few days wireless 
messages Will pass between the two points. 

A report from Nauen, Germany, where one of the principal 
stations of the “Telefunken” company is established, states 
that communication has taken place between Nauen and one of 
the Hamburg-American liners at Teneriffe, a distance of about 
2,300 miles. 

Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Brest — Dakar eee July 22, 1907 — 


“La Lumiere Electrique."— Beginning with the issue of 
January 4, 1908, the well-known French journal Г’ Eclairage 
Electrique changed its title, and will now be known as La 
Lumière Electrique, the title of a famous paper which it incor- 
porated on its formation in 1894. 


“Finsbury Technical College Old Students’ Association 
Magazine."— We have received the first number of the mags 
zine bearing the above title, and we wish it all success on its 
perilous career. Included with it isa photograph of Dr. M. О. 
Forster, the first president of the Association. As good reading 
we recommend “The Misguided Student,” which will strike 
an answering chord in many hearts, while “ What Should Con- 
stitute an Assistant Engineer's Training " contains excellent 
advice neatly wrapped up. Prof. Perry tells how “ Finsbury 
was founded, and Mr. R. J. Wallis Jones shows all and sundry 
how they may obtain and keep ** Mens Sana in Corpore Sano. 
A medallion of Prof. S. P. Thompson which adorns the cover 15 
said to be from the design of John Hassal, but we do not th 
that, even in his less genial moments, the ''doctor " ever 
looked so stern as this. Old Finsbury men are requested to 
send superfluous literary matter of all kinds for publication 
to the editor of the magazine at 111, Hatton-garden, E. C., and 
if they are not already members of the Association to com- 
municate with the hon. secretaries at the College. 


“ Phe Central.”—The December issue of this well-known 
periodical is prefaced by an excellent photogravure of Prof. 
W. E. Dalby who, besides being Dean of the college, 18 prest 
dent of the Old Students’ Association. The technical articles 
are well illustrated and include one on ‘‘ The Cardiff Railway 
Works,” by Mr. T. H. Mann, and one bearing the self-evident 
title * From Tree to Tyre,” by Mr. E. W. Lewis. Prof. Н. Е. 
Armstrong contributes research notes from the chemical 
department on “ The Nature of Chemical Change.” The work 
at the College during the session 1906-07 was very successful 
and of the 108 degrees awarded in engineering (since their 
institution by the University of London) to Internal students 
58 have been obtained by “ Central" men. It is interesting to 
note that an increasing number of students are joining the 
Corps of Electrical Engineers (Volunteers) No fewer than 38 
freshmen have enrolled as recruits since October, 1907, an 
Lagos Kotonou . . Dec. 4, 1907 practically the whole of A company and a great part b 


Ceuta —Tangiers .. Vo S Dec. 7, 1907 Mo jins 8, 1908 “В” company аге now composed of past and present students 
Bathurst — Biss n- Dec. 25, 1907  ... — of the college. 
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New Selenium Cell.—Mr. H. J. Reiff describes in a recent | the other end a reversal takes place. On the next down 
number of the Elektrotechnischer Anzeiger a new selenium cell | journey, the car now being driven from the faulty end, 
consisting of platinum foil over which a thin layer of selenium | an inspector was picked up and took sole charge of the car. 
is spread. This is placed horizontally, with the selenium up- | When he reached the incline he tried the magnetic brake, 
wards, in an electrolytic cell. Above the selenium and at right | which appeared to have completely failed. He moved the 
angles to it is a polished strip of platinum which reflects light | controller handle to the off position, and again tried the 
on to the selenium, thus altering the P. D. across it. This P.D. | brake. He then reversed the car, and moved the handle to the 
is found to be considerably higher than that noticed by Uljanin, | sixth power notch, but without effect. By this time the car 
who used a Nernst lamp placed 30cm. away. By intermit- | was more than half way down the hill and entirely out of con- 
tent illumination of a cell of this kind sounds are obtained in | trol, and although the hand brake was fully applied it had 
atelephone. The effect is a maximum when the P.D. across | little or no effect in checking the speed. In his report the in- 
the platino-selenium electrode is 0:6 volt and the selenium is the | spector recapitulates the rules made by the Birmingham Cor- 
cathode. In this way transmission can be obtained by means | poration for the conduct of traffic down this hill, showing that 
of a speaking arc. If the selenium cell is made the anode, a | the driver complied with these, and places the responsibility of 
decrease in apparent conductivity is noted, while when the | the accident on the inspector, who was carrying out brake tests 
P.D. is zero a current is generated analogous to that noticed | on an incline of this kind. The insulation on the car was found 
by Uljanin. An increase in the drop across the selenium when | to be in good order, and the only noticeable defect was a 
this is the cathode causés a considerable increase in current with | broken grid in one of the resistance boxes. These resistance 
the illumination until at 0:5 volt a maximum sensibility is | boxes are used both for starting and braking purposes, and it 
reached and a decrease is then noticed. is thought that any defect in them would make itself equally 


А ; T felt under both these conditions. The Tramways Electrical 
i met Dee ee table owe Engineer advanced the theory that the different voltages pre- 
емүр ital di ha g h Ё | sent in the two cases would allow the gap to be bridged when 
ving 1n capital expenditure that can be brought about by starting, but not when braking. Experiments made by the 
шш F supply of electricity for tramways with that for | Board of Trade do not, however, support this view, and no 
dim en Bradford Pa Kindl Мт. Er о ed f сапа signs of fusing, such as might be expected, were visible. Col. 
нит › na y Supp led us wisn turther un | Yorke is, therefore, unable to say whether this explanation of 
ormation, so that we are able to supplement and amend that th ident 1 t or not 
previously given in the case of Bradford. The total plant E í 
capacity 1з now 8,180 kw., since No. 1 station, containing 
00 05 и plant, ing Rue E down. The maximum lighting 
oad tor tbe year ended March, 1907, was 4,808 kw., maximum | 
traction load 3,671 kw., maximum combined load 6,094 kw., ARRANGEMENTS FOR THE WEEK. 
showing a difference of 1,885 kw. from the total of the above 


loads. Allowi = za FRIDAY, January 10th (to-day). 
owing 33 per cent. reserve—i.e., 628 kw.—the total TU EIL MORIS SOC 


раш saved by combining the two loads was ‚2,513 Кт. The 8 p.m. Smoking Concert in the King's Hall, Holborn Restaurant, 
owing table gives a comparison of the capital expenditure W. C. 
at each station up to March 31, 1907 :— MONDAY, January 13th. 
———— ж | NEWCASTLE SECTION oF THE INSTITUTION OF оаа e 
; ; Sunbridge- 8 рт. Meeting in the Engineering Lecture Room, Armstrong 
= oe 5 nur ү - | tation. road шо. T College, Newenstle-on-Tyne. Paper on Electrical Power in 
bined на id bined i весы Traction sup- Railway Goods Warehouses,” by Mr. Н. Henderson. 
bl КА ply only. GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 

Pik сарае ы ENGINEERS. 


Plant capacit, 3,880kw.* | 4,000kw. | 300kw i в G er on “ { 
ital „55 ’ . , . . $ p.m. Meeting at Storey's Gate. Payer on The Manulacture 
Pula | о. | j of Conetructional Steelworks,” by Mr. A. J. Aitken. 
ings and land. £40,871 £66,620 £2,549 


Machi TUESDAY, January 14th. | "e 
ТТ сү эы 5577 1385 | 25 MANCHESTER SECTION OF THE INSTITUTION ОР ELECTRICAL пона 
ceumulators d , f 3.030 7:30 p.m. Meeting in the Physical Laboratory, University о 
otal MA 141.470 158.207 9 052 Manchester. Paper on Magnetic Oscillations in Alterna- 
Capital cost per kw S : 36-4 ! 39:5 d 20-1 tors," by Mr. G. W. Worrall. Postponed from Tuesday, 
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ы amounts for equal distances. This is obviously the result of 
THE THEORY OF ALTERNATE CURRENT TRANS- | the waves travelling along the circuit with шшш velocity, аз 
| MISSION IN CABLES. 


the difference of phase simply means the time taken for the 
BY CHARLES V. DRYSDALE, D. SC. 


wave to reach the same phase at the further point. Since in 
the time of one period the phase angle 0 alters by 2, c= Og 

(Concluded from page 394.) = 27/q is the distance travelled in one period, and if n is the 

Summary. The author points out the importance of the study of 

transmission of alternate currents instead of single impulses. A simple 


graphical method of finding the distribution of current and P.D. is 
first described, with applications to special cases, and experimental 
demonstration by vacuum tubes. Part IL is devoted to a simple 
15 of Dr. A. E. Kennelly’s methods of calculation, while Part 

. deals with the general theory of attenuation in cables, and the 
-effect of loading coils. 


Part III. — THEORETICAL. 


Although by the aid of the methods just described we are 
enabled to calculate the P.D. and current at any point of an 
actual cable, something more has to be done to enable us to 
realise the conditions upon which the performance of a cable 
depends, and how it may be improved. For this purpose we 
shall find it more convenient to make use of the other form of 
the solution—viz., V = Ме Near and investigate its mean- 
ing, and that of the attenuation constant a. 

If we consider separately the two terms of this expression, 
and remember that z is measured back from the receiving end 
of the line, it will be seen that the term Me“ rises rapidly as 
we go back towards the sending end, while the term Ne-“ di- 
minishes no less rapidly. The second term, in fact, represents 
a reflected pulse from the end of the line, which travels back 

towards the receiver, just as а sudden jerk imparted to one 
end of a stretched ‘tord 
runs along to the other end 
and is reflected back, dying 
away as it travels. II, 
therefore, the circuit is 
very long the second term 
will become relatively un- 
important after a certain 
distance from the receiver, 
and the voltage will be 
simply given by the ex- 
pression Ү = Me". If, on 
| the other hand, we reckon 
from the sending end we must put I- for 2, where / is the 
length of the line, and we shall then have V = Mente = Melee 
= Pear, where P= Me". Since also e“ = 1 for х= 0, P=V,, 
where V, is the P.D. at the sending end and V=V,e~"’, and 


Distance along line 


Fro. 20.— VaR1iaTION oF P.D. Іх Lone 
CABLE. 


he ‚ „10 —%@ 1 
lence ax [ү 

| IV a 
or € z, ^ à 


These are, therefore, the equations for a long or, as it is 
sometimes called, a semi-infinite cable, and bold up to a certain 
distance from the receiving end when the reflected waves come 
into play. 

We now come to the consideration of the attenuation con- 
stant a, and its dependence upon the characteristics of che 
circuit. As already shown we have the relation а= /IY 

= ,/(K+jX)(G+jB) and this we have seen is of quaternion 
form, and may be written a=p + jq. 

We then have V = V,e-?* = V ,e-»t07 

= V P Pte Jum 
= V e?" (cos gv — j sin gv). 

The term e“ is simply an ordinary damping or dying aw 
function, such as occurs in the discharge ou а 5 d 
damped harmonic motion, and shows the dying down of the 
P.D. along the lineas shown in Fig. 20. In fact, p or the real 
part of a is concerned with the attenuation of the amplitude 
of thesignals and should more properly be called the attenua- 
tion constant. On the other hand the term . = cos дг 
—j sin qz is evidently a vector of unit length lagging by an 
angle 0— gr, which is proportional to x and, therefore, shows 
that the phase of the voltage steadily alters through equal 


or | pri- = КС – ХВ 
since the real parts must be equal separately. 


and important result. 


frequency of the alternate current in periods per second, the 
distancé travelled per second or the velocity of transmission 
will be simply » = 2тп/9 = «/q, where о = 2an. 


By determining the quantities p and g, therefore, we are given 


the rate of decay and the velocity of propagation of the signals, 
which gives us all we require. 


) 


To ascertain these quantities we have 
а=р+ = /(Ё+1Х)(С +В), 


hence the square of the magnitude of a 


4 + = (+ XG B). . (20) 
Also squaring both sides we have 


p!- 9 + jpg = RG - XB +j(RB + XG) m 


Adding together and subtracting 
Op? (В? XG + В) RG XB, . . (22) 
2% = JR + X*)(G? + В) – RG XB. 23) 
The expression (R?+ X-) (G?+B*) = RG + X?B? + RB 


+ Х*О?, and adding and subtracting 2RG x B, we have RG 
+ 9RGXB + Х?В* + ВВ? 2RGXB + ХЮ" = (RG + XBY + (RB 
- XG). 


Hence 2p'= „/(Е@ + XB) + (RB—XG)'+RG — XB, . (24) 
27 (RG + XB) + (ЕВ – ХО) -Е0 + ХВ. . (25 


These equations lead us immediately to а most interesting 
If the second term under the square 
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Inductance in Henrys. 
Fia. 21.— VARIATION OF ATTENUATION CONSTANT WITH INDUCTANCE. ` 


root, RB — XG is zero, then 2p? = ЕС + ХВ + RG - XB- 2RG, 
or p= RG and g= ,/XB, which are very simple expressions. 
But when this result is interpreted physically, we see that 
p=VRG= VR/ U, or the geometric mean of the resistance of 
the circuit and the leakance of the sheath, which is independ 


of the frequency. Similarly 9 = /XB ov KL, where K and L 
are the capacity and inductance of the circuit. The quantity 
q is therefore proportional to the frequency, but we had 
v = ө/д=в®/® ЈК = 1/ /KL which is again independent of 
the frequency. 

Consequently, in this special case, all waves of whatever 
frequency are transmitted with the same attenuation and with 
the same speed. Hence, if we have an irregular telephonic or 
telegraphic wave having various harmonics, all these harmonics 
are impartially treated, with the result that the form of the 
wave is the same or is undistorted throughout its passage. 
circuit in which this condition is satisfied is, therefore, called 
by Mr. Oliver Heaviside a '*distortionless circuit,” and this 
condition is the only one for perfect transmission of signals of 
definite form or sounds of definite character. 

Owing to the extreme importance of this case we will pro- 
ceed to examine the condition a little further. The condition 
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was that RB- XG—0 or RB = XG, from which, by 
across, we have X/R= B/G or L/R=K/G=K2. | 
But L/R is the time constant of the cable core, while КО is 
similarly the time constant of the sheath. The distortionless 
circuit is, therefore, one in which the time constants of the 
core and sheath or of the conductor and insulation are equal. 
Another way of writing this condition would be | 


kR-L 


979. 

In an ordinary cable in good condition L is small and Q 
large, hence the second term is negligible in comparison with 
the KR. In order, therefore, to fulfil the distortionless con. 
dition, L must be increased or the insulation resistance Q 
diminished. The latter was advocated years ago by Prof. S. P. 
Thompson, who proposed the introduction of artificial leaks, 
but this device was of too drastic a character to be adopted 
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ata time when leakage was regarded as an unmixed evil.* On 
the other band, the use of inductance or *loading" coils at 
intervals along the line was introduced by Pupin, and has 


since become more and more general in telephone work. The 


Increase of inductance where possible is, of course, the better 
solution, as when the circuit is distortionless p= у КС 
= У R/O, showing that the higher the insulation the better. 
must not be carried too far, however, as if the leakage is 
ам mal it will be impossible to obtain sufficient inductance 
ae large inductance coils of considerable resistance, which 
V! Increase r and thus discount the advantage gained. 
un an illustration of the method of making a circuit dis- 
10 1 and its effect, let us take the case of the standard 
Tel telephone cable used by the Post Office and the National 
mile" one Co. This cable has a resistance of 88 w per loop 
0001 b mutual capacity of 0-054 mfd. and an inductance of 
torti jen permile. Since, therefore, to make the circuit dis- 
mil zonless L= K RN, where K is in farads and Q in ohms per 
ne, ог K in microfarads when 2 in megohms, we have 
7054 x 88 —4-75 henrys per mile as the loading necessary 


M chos iong been known, however, by cable operators that the 
easil xd. from a leaky cable were frequently sharper and more 
Y read than when the insulation was better. 


ik the insulation is 1 megohm per mile, or 0:475 henry for 


0-1 megohm per mile, and so on in proportion. In Fig. 21 are 
given curves showing how the value of the attenuation con- 
stant p for a constant frequency of 1, 1947 per second, varies 
with the inductance for different values of the insulation resis- 
tance. It will be noticed that for each value of the insulation 
the attenuation constant has a minimum value for the particu- 
lar value of L calculated, but the addition of even a small 
amount of inductance immensely reduces the attenuation, as 
shown by the steep drop in the curves at the beginning. Fig. 
22 shows how the ratio of the received to the sending current. 
rises with the inductance for various values of the insulation 
for a length of 50 miles of the same cable. 

In all these cases it has been assumed that the resistance, 
inductance, leakance and capacity are uniformly distributed. 
In actual practice the loading is carried out at definite intervals, 
which, if long, may materially modify the results. Detailed 
consideration of this and also of the “tapering " at the ends of 
the circuit must, however, be deferred. 


0°12 


Attenuation Constant. 


Frequency. 
Fia. 28.— VARIATION OF ATTENUATION WITH FREQUENCY. | 


Finally, Fig. 23 shows the variation of the attenuation con- 


stant with frequency in the case of the same cable, with an. 


insulation of 100,000 ohms per mile. 
In conclusion, it is hoped that what has been here written 


will stimulate the interest of telegraph and telephone as well 


as alternate-current engineers in a most fascinating and impor- 
tant subject, 
Papers of Dr. 
А. E. Burgess, 
in the calculations, &c. 
— m m a 
ON THE COMPARISON OF RESISTANCES. 
BY F. E, SMITH, 


in Dr. Drysdale’s very interesting Paper: оп 
Coils and Comparisons "* there ap : 
universal slide wire bridge which Dr. Drysdale has devised, 
and by which, it is stated, resistance coils can be compared 


with a probable error of the order of l part in 10,000,000. . 


(This assumes the bridge соо pieces to be absolutely 
equal, and the assumption made in the following comments 18 
that they are of negligible resistance.) 


In 1906, in an Appendix to the Report of Section A of the 


British Association at York, the present writer discussed the 
best-known methods of precision for the comparison of resis- 
tances, including the Kelvin double bridge. The univers, 
slide wire bridge is, as Dr. Drysdale has pointed out, a form o 

the Kelvin bridge, and hence is suitable for the measurement 
of low resistances. There are, however, corrections to be ap- 
plied to the formula given by Dr. Drysdale which may T а 
cases be of importance, and if great accuracy 18 desire d i 
observations than those described must be made in | “ о 
evaluate these corrections. Unfortunately, Dr. M ns poe 
not give detailed particulars of any measurements which he has 


— 
—ä— 


© Communicated to the British Association at 
also The Electrician, 
20-21, 53-55. 


and that it will lead them to read the valuable . 
Kennelly. The writer’s thanks are due to Mr. 
B. Sc., and to Mr. C. M. Dowse for, assistance 


«4 Resistance 
ears an account of a new 


Leicester, 1907. See 
Vol. LIX., pp. 955-957, 1035-1037 ; Vol. LX., рр. . 
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‘made, nor of the form of low-resistance standards used by 
him; in consequence, I have no data to calculate accurately 
the errors which might be introduced. The following remarks 
will, however, suffice to show the possible magnitude of the 
-corrections. 

From the diagrams of the slide wire bridge* given by Dr. 
Drysdale it appears that two of the current leads of the low- 
resistance standards R and S are placed in series with the 
shunt coils “ and 9 and two in series with the ratio coils p and 
9. Fig. 1 is a reproduction of Fig. 30 of Dr. Drysdale’s Paper 
and Fig. 2 is à reproduction of Fig. 29, but in them the cur- 
rent leads of R ара S are lettered L, LI, and J, l, respectively. 
Li is in series with p and /, with 9. The true resistances of the 
ratio arms are, therefore, p Li and 9 i. On changing the 
position of the commutator the ratio arms change to q-rL, 
and p+/,, and unless L. Ii the ratio (J LI) / (yi) is not 
the reciprocal of (p-FLi))/q-F/) and the equation given 
by Dr. Drysdale for the generalised slide wire bridge (The 
Electrician, Vol. LX., p. 53) is not generally true. The 
correct equation is 


Benet te en E зи. (1) 


where f=p+y+s+L,+h, 
/'=р'+д +з'+1,+1, 
jg =p ++” + 1+1+/. 
л == resistance of conductor connecting the junctions R— L 


and S - [. 
"That given by Dr. Drysdale is 
; R+5 hsb v | 
SR e? 6-5 s... (2 
/ INF T ) 
where f=ptqts, 
f=ptq ts, 


g=pty ts +2. 
As an example of the possible error introduced by using the 
latter equation— 
If R=S=0:1 ohm nominally, 
р=@ф=р = =1 ohm nominally, 
s=s' (value of each small compared with 1 ohm), 
l, - L,==0:00001 ohm} and LL, l=}, 
h =b'=0-00001 and «=0-00010. 


Then, using equation (1), S - R=0-000002 —i. e., a difference of 
2 parts in 100,000. If the assumption is made that /, — L, then 
using equation (2) 5 – К —0:000001— . e., a difference of 1 part 
in 100,000. The error introduced by using equation (2) is, in 
this case, 1 part in 100,000. 

If p=q=10 ohms the error is reduced to one-tenth of the 
previous value, but the sensitiveness of the bridge is less than 
one-half of what it was when p=g=1 ohm. If p 29 —100 ohms 
the error is further reduced, being only 1 part in 10,000,000, 
when /4—L,-0:00001 ohm. The sensitiveness is, however, 
reduced to less than one-seventh of its originul value. For 
accuracy, therefore, the ratio coils should be of a high 
value, but for sensitiveness of the bridge they should be low. 
Ratio coils having a high resistance were probably used by Dr. 
Drysdale, for he points out their value in reducing the error 
which may arise from the bridge bars and contacts. As the 
resistances denoted by /, and L, include mercury contacts, it is 
obvious that these should be measured while the coils are in 
position in the bridge. Such a measurement is easy, as will 
presently be shown. 

For measurements of high precision of very small resistances 
the universal slide wire bridge may not be well suited. If the 
value of the shunted resistance г (equation 1) is small com- 
pared with R and 8, it is not essential that“ Ti L should be 
equal to “а а in order that ^ C l- L, - —.—5 

1 


! 


Te 


: J 
can be neglected. The measurement of S—R is then mo 


* Figs. 29, 30, 36, 39, &c., of Dr. Drysdale's Paper. 

t For low-resistance standards of the order 0:1 to 0-001 ohm the 
resistance of each current lead is in general about 0:00005 ohm, but 
the value is different for different standards, und even in nominally 


equal resistances from the same maker may vary«by 20 per cent. or 
more, ` 


accurate than when is great and the double balancing of the 
bridge is more rapidly made. Possibly Dr. Drysdale has en- 
sured that z shall be small compared with any probable values 
of R and S, but Figs. 30 and 36 (The Electrician, Vol. LX., 
pp. 54-55) suggest that its value may be appreciably greater 
than, say, 0:01 ohm. Unless a very sensitive galvanometer is 
used, then it will be shown that the probable error of the 
comparison is appreciably increased. 


h 


Fra, 1. 


Suppose that the galvanometer is sufficiently sensitive to de- 
tect a change in the value of one of the ratio coils of 1x 10-*, 
and let S = R= 0:001 ohm nominally. It may then be possible 
to ensure that 

b 4l -L V «l-L 
f J 
is not greater than + 1x10-*. Let it have this value and let 
х = 0:1 ohm. 


Then S- Ra TS a) en x10, . . (3) 


Since f'/g = 1 very nearly, we may write (3) in the form 
g-R=(B+8)b+h-li) (у 19-1, 
f 
and as S = К = 0:001 ohm nominally, it is impossible to measure 


the ratio of S to R nearer than 1 in 10,000, notwithstanding 
that the bridge is sensitive to 1 x 106. 


~— Wo 


yay у Fio. 2. 


I have no idea of the exact value of = in Dr. Drysdale's 
bridge, and probably I have suggested an abnormal value. It 
will be seen, however, that the value of . should be kept as 
small as possible, for the double balancing of the bridge is then 
more rapid, and the probable error of the comparison is dimi- 
nished. This holds true for all forms of Kelvin double bridge. 

Comparison of Resistances at the National Physical d 
tory. (For a full description of the methods employed an 
a discussion on the sensitiveness of the arrangements, 860 
доган to B.A. Report (Section A) 1906, also The Electrician, 
LVII., pp. 976 and 1009, 1906.) 

In the bridge employed at the National Physical Laboratory 
there are no uncertainties about the resistance of any current 
lead, connector or any part of the bridge; the calculation !8 
simple and the same bridge is used for comparing the resistances 
of standards from 0-001 ohm to 1,000,000 ohms. It may be 
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of interest to describe the apparatus employed so as to supple- 
ment the very useful Paper by Dr. Drysdale. 

Fig. 3 is a plan of the bath, connectors and coils as arranged 
for the comparison of resistances less than 1 ohm. Fig. 4 is a 
diagrammatic representation of the connections. The bath is 
built of stout sheet copper and holds about 6 gallons of insu- 
lating oil, which is kept in circulation by a motor-driven turbine. 
The connecting pieces are of copper and slide along ebonite 
bars. Each connector has two copper terminals screwed into 
it and also provides two or more mercury contacts. The 
resistance of these connecting pieces is about 1 x 107" ohm, but 
no knowledge of their resistance is necessary, nor is any 
assumption made of the constancy in resistance of the mereury 
contacts when coils are changed in position. 

Six resistance coils, P, Q, R, S, p, q (for convenience I use a 
notation very similar to that employed by Dr. Drysdale), are 
connected together as shown in the figures. Of these R and 
S are the low resistances to be compared, and P=Q=p=q 
=1 ohm nominally. From three of the connecting blocks 
three leads pass to a selector switch, K, by the operation of 
which either P or Q may be shunted. (When high-resistance 


standards are compared four leads pass to K and any one of 
the four coils forming the bridge can be shunted.) From one 


ToG 


Fia, д. 


connecting block and two potential leads of p and q three leads 
pass to the selector switch K', which enables p or q to be 
shunted by a resistance in R' box. 
Suppose that R=S—0-01 ohm nominally. To compare R 
11 5 the first connections are as shown in the figure, where 
ı and l, l, are the current leads of R and S respectively. 
4 dash letters represent the shunted values, then when balance 
is obtained 
R P'«L, qx P+L p | 
%%% 0) 
Ti p-qezNQ'-4 q 
таз 2 18 the value of the resistance formed by the leads L 
and the horse-shoe connector B. The value of z is 
usually about 0-00010 ohm. 
18 HOW rem i 1 1 
obtained, when oved and р or g shunted until balance is again 
Кър PL, (6) 
" Bp O Ао 
18 restored in position and a slight adjustment made (if 


necessary) of the shunt on P or successive approxima- 
tions we thus obtain 3 А dn B» 


S Sed ¢ Qe, 
| ЮКЮ=8(Р'+1)/(0'+...... ()) 
t should be observed that the values of p' and у' include the 


pit at leads of Rand S to which they are connected, together 
6 contact resistances. 


or 
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By changing the position of the battery lead from the poten- 
tial point of S to the junction of Q and 1, and again balancing.“ 
the alteration in the shunt ор P ог Q enables the value of Ii to 
be very accurately measured. Similarly, by removing the bat- 
tery lead from the potential point of R to the junction of P and 
L,, the value of L, is determined. 

On interchanging К and S in position, we obtain similarly 

SRP“ TU ) /G Li). . . (8) 
where ©)”, P" represent the socond shunted values of P and О), 
and J,’ and Li represent the leads (plus possibly variable con- 
hey of Rand S. If the contacts do not vary then L,=L,’ 
and i, =l. ' 

Combining (7) and (8) we have 

R PT GTL LI 

S Р"+0 +, +1" 
The description of the operations is lengthy, but in practice the 
measurements are very quickly made. The calculations also 
are simple, for with standard coils of nominal values 10" ohms 
the reciprocals of the shunt resistances enable the change in the 
ratio of the coils P and Q to be rapidly calculated. 

For the more general use of the bridge—.e., the comparison 
of high and low resistances with a unit coil the reader is re- 
ferred to the Paper on “ Methods of High Precision for the 
Comparison of Resistances." It is also unnecessary to describe 


Fic. 4. 


the methods of comparison of high-resistance coils of nominally 
equal value. The same bath is used, but the shunt coils p and 
q are omitted from the bridge. Also there are no current 
leads to evaluate so that the observations are much simplified. 
When very high resistances, e.g., 10,000 to 1,000,000 ohms, 
are compared it is not practicable to shunt one of the ratio 
coils. In such a case the resistance of one of the arms 18 1n- 
creased by placing in series with the coil one or more unit coils 
and these latter are shunted to effect a balance. | 

The double slide wire bridge devised by Dr. Drysdale will 
undoubtedly be of considerable value in many instances when 
the shunt bridge might prove troublesome, and it appears to 
be a decided advance on any other form of slide wire bridge 
used for the comparison of low resistances. 


MMUNICATION BY Dr. C. V. DryspALE.—By the cour- 
a of Mr. Smith and the Editor I have been favoured 
with an advance proof of this interesting and о 
tant communication, and am glad to find that ue n . 
whose time and talents have been so much devoted to A 
subject, and whose recent practical experience С 5 1 
greater than my own, considers the form of a ев on 
to be an advance on previous forms. Jam a ү еам 
glad that Mr. Smith has taken the opportunity n d i E 
his own methods at greater length, as, owing А рг : 
sion of the descriptions in his earlier Paper, I faile 


complete justice in my now. 
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e Dealing now as briefly as possible with his criticisms, these 
appear to be two in number : (a) That errors may be caused in 
my bridge, as with all Kelvin bridges, by the resistance of 
what may be termed the potential leads—i.c., the resistance 
between the potential terminals and the junction of the current 
and potential leads; (b) that with a high value of the resistance 
between the inner potential contacts or coupling resistance the 
probable accuracy is diminished. 

As to (a) I think it will be seen that it is hardly correct to 
speak of the resistance of the potential leads as causing an 
error in the Kelvin, rather than in any other, form of bridge. 
In Мт. Smith’s own bridge the resistances of these leads enter 
into the result, but they are measured and allowed for, and 
the same can be done, as he himeelf shows, in the Kelvin bridge. 
That I was alive to the importance of these resistances is 
shown in my remarks re standard coils on p. 1035, in which I 
stated that the resistance of the potential contact should not 
be greater than one-millionth of the bridge ratio coils. My 
formula, No. 2 of Mr. Smith’s communication, is correct on 
the assumption, made in my theory, that the ratio resistances 
are reckoned right up to the junctions between the current and 
potential leads, and are completely interchanged. It is, there- 
fore, equally true if the interchange is not complete, provided 
that the parts between the commutator and the coils are equal. 
If the potential leads of the two coils are not equal a correc- 
tion must be applied, and to Mr. Smith belongs the credit of 
being the first to publish a formula including the necessary 
correction. In this formula (No. 1), by making z small or f =, 
the second term may easily bemade negligible, and we then have 


SRK S) CT-). 


or, if R= 8, and р = 0, approximately, as in practice 
S- R öbTU-LI. 0 1-1, 
— = — EL 4 — . 
8 Р р Pp 

By measuring Ii and L,, which can easily be done on the 
bridge by a method analogous to Mr. Smith's, or by a fall of 
potential test, it is obvious that the measurements can be made 
in the ordinary way, except that a definite number of slide-wire 
divisions, or millionths, are added to each reading. As Mr. 
Smith assumes, however, I have preferred in practice to use 
ratio resistances of higher value. My reason for this, as stated 
in my Paper, was that under practical conditions in town, 
where vibration and magnetic disturbances are unavoidable, a 
moving-coil galvanometer appears to give as good real sensi- 
tiveness as a movjng needle instrument, and, under the circum- 
stances, the combination of 100 ohm outer ratios with 10 ohm 
inner ratios, which I have employed, just makes up the resis- 
tance to avoid over-damping the galvanometer. Under these 
circumstances, with the value of 10 microhms for I. — Li given 
by Mr. Smith, the value of /, —L,/p is only one in 10 million. 
No doubt the loss of sensitiveness mentioned by Mr. Smith 
exists, but it must not be forgotten that the method is so 


rapid that a much larger testing current than would otherwise . 


be allowable may be employed. Time has not permitted any 
very exact determinations to be made, but such experience as 
we have had appears to show that measurements to two or 
three parts in 10 million can be fairly easily made with a 
moving-coil galvanometer. Further tests are in progress, how- 
ever, and will be published later. 

Ав to the other point, that of the coupling resistance, I may 
say at once that, even with the commutator device as shown 
in the drawing, it is probably less than 0-001 ohm. The con- 
nections are made with heavy copper straps of something like 
0-1 sq. in. section. But my whole object in designing this 
bridge was to obtain a perfectly flexible arrangement, capable 
of being employed for any method of teat; and there is no 
necessity for the back ‘connections to be made through tho 
commutator, unless desired. In fact, I should not recommend 
them to be so made if tests of the highest order of accuracy 
are to be made on coils of less than 0:01 ohm resistance. There 
is, therefore, no necessity for the coupling resistance to be any 
greater in this than in any other form of bridge. 

I have followed the description of Mr. Smith's method of 
test with interest, but foel that it is difficult to institute any 
fair comparison between it and the Kelvin method without see- 


ing it in operation. As shown above, I see no reason. why either 
method should be superior to the other in accuracy, when the 
contact resistances are taken into account. It certainly seems 
to me that the procedure adopted by Mr. Smith is much more 
complicated and must take much longer time, although several 
of his operations doubtless do not require frequent repetition. 
Rapidity, besides being desirable for convenience, is of some 
importance for accuracy, unless special facilities for keeping 
constant temperature are available. Even on manganin coils, 
measurement to one in 10 million involves knowledge of tem- 
perature to about 0 01?C., and this is difficult to keep constant 
for long, especially with a reasonably high testing current. 
Moreover, as shown in his diagram of connections, current and 
potential terminals are mixed up in a way which appear to me 
liable to cause confusion and trouble with current density, &c.; 
and the connections to the inner ratios p and q appear to be 
made by terminals instead of mercury contacts, unless there 
are mercury cups on the coils. Interchange of the coils also 
appears troublesome. But these are merely matters that 
strike me at first sight, and the remarkable results which Mr. 
Smith has actually attained with his method make criticism 
of its accuracy impossible, while it is doubtless more easily 
used than I realise. On the score of rapidity and convenience, 
however, especially when adjusting coils, I must confess toa 
partiality for the slide-wire method, but would again point out 
that the slide wire is no essential part of my bridge. Mr. 
Smith’s own method could obviously equally easily be carried 
out on it, with a few simple connections between the bars and 
his selector switches, and a short-circuiting piece. 

I would just mention that in the proof sent me equation (5) 
contains an obvious slip. The 5 should, I think, 

, K. T L. qx (05 1 P) as the expression 

"M 8 Q's Spiga Г ДИЛЕР ТИ ШШЕН 
given is obviously wrong dimensionally. The error does not, 
however, affect the result. 

I cannot conclude without again expressing my thanks to 
Mr. Smith for his kindly and fair criticisms, and my admira- 
tion of his extremely accurate work in this and other directions. 


THE WAIPORI HYDRO-ELECTRIC POWER 
TBANSMISSION SCHEME.* 


BY W. G. T. GOODMAN. 


(Continued. from page 438.) 


Swmmary.—The author describes the hydro-electric installation 
which has been put down to supply power to the municipality of 
Dunedin, in New Zealand. Water for operating the Pelton wheels 
installed in the generating station is obtained from the Waipori river 
under an effective head of 665 ft. The three-phase alternators gene- 
rate current at 2,400 volts; this is transformed to 35,000 volte for 
transmission purposes. Some interesting constructional work is des- 
cribed in connection with the transmission line, the distance from the 
power station to Dunedin being about 30 miles, 


TRANSMISSION LINE. 


It will be noticed from the diagram, Fig. 5, that, after leavin 
the power station, the high-tension transmission lines proce 
for a distance of 21 miles to sub-station No. 2. This sub- 
station is located on the Taieri plains in order to meet the con- 
ditions demanded by the Taieri County Council for granting the 
right to the Dunedin Council to take the transmission lines along 
the roads within the Taieri County. The nature of the agreement 
is that, as soon as the Dunedin Council have contracted for a deman 
that will take four-fifths of the capacity of the installation, the re- 
maining fifth may be utilised for the benefit of the residents of 
Taieri County at a rate not exceeding that given to the шо 
favoured consumer in the City of Dunedin under like conditions 0 
supply. In this sub-station it will be seen that the connections are 
во arranged that the transmission lines may be interconnected in aby 
manner. There will also be a bank of transformers for тейеш 
the pressure to 3,300 volts for use in the neighbourhood. Abou 
1} miles from this sub-station is the town of Mosgiel, where there 18 
a large woollen factory and several mills, which eventually will, no 
doubt, be connected to the system. 

After careful consideration, a voltage of 85,000 was adopted a 
being reasonable for insulation and economical as regards weight 0 


* Abstract of a Paper read before the Electrical Association of New 
South Wales, 


THE ELECTRICIAN, JANUARY 10, 1908. 473 


SINIT A 000$ 30 $139 380 n 30 NOISN31X3 zung 803 - NOISIAOYd 
аЬ : 


88. 


Converter Station 
EQUALISING SW* 
P-S. SWITCHES 


FIELO 
D.C. TRAMWAY BUS- BARS 


Е 


300 КУ. DC. COMPOUND GENERATORS 
MOTOR 
IN AM. 


Ао BoSHUNT AMMPS 


TRAMWAY FEEDER PANELS + 


Ес. 5.— DIAGRAM SHOWING GENERAL ARRANGEMENT OF TRANSMISSION, 


_ 
2 

| : 
Р PE ite — Р 
z Г || S ks =I ; 
[*] E 
я |! | | = — В 
Д! , N . 
2 “Th h 
[7] ола ——— 

: i І 

— 2 

> 5 

STWA 27 VON NOl1v1S. O05 01 ISNOH YIMOd O44 32NY1SIO NIT ISIM 


Sub Station No. 1. 


44414441144. = а В — 


ss 
ЕЙТ 


Power House 


— | сй омс tid s ifi 
HF CH. PER s ТЕТ rf ) | hp p T jO 
: A . Бу 2 GMS 80121135 10-40 | Ё 
2 ge z 35 2 ae ee — itj: 
-S 5 Ф. " 3 2 
Р a 
8 


Digitized by Google | 


474 THE ELECTRICIAN, JANUARY 10, 1908. 


copper in the line. The total distance along the transmission route arranged as to take the angular pull of the long span cable. This 
from power station to sub-station No. 1 is 27 miles 8 chains, and | tower was a special piece of work calculated to withstand the tress 
from the sub-station to the converter station, in the centre of Dunedin, | of tho seven cables. The stress of each wire is taken up, as shown 
2 miles, the total length of transmission being, therefore, 29 miles | in Fig. 6, by four pairs of insulators. Around the neck of each in- 
8 chains. The Council adopted the writer's recommendation that | sulator is в “ U” bolt, the ends of which pass through в wooden 
the transmission line should be in duplicate throughout, and the | cross bar. The wire passes through a h ole in the centre of the 
lines entirely in dependent of each other. cross-bar, and iron clamps are clamped rigidly to the wire and rest 

The site of the power station is 436 ft. above sea-level, and the | against the upper side of the cross-bar. By this means it can 
hills forming the banks of the river have an angular slope ranging be seen that the stress on each pair of insulators can be equalised 
from 30 deg. to almost vertical. These hills are covered with dense by means of the nuts on the “U” bolts. Two pairs of insu- 
bush to about 1,000 ft. above sea level, and as it would have been a lators are sufficient to take care of the stress of the wire, 80 
very expensive matter to construct the transmission line on the 
slopes of the hills, the route chosen was across the top of the divide 
between the power station and the Taieri plains. On the opposite 
bank of the river to the power station there is a small plateau, and 
then the hill rises with an average angle of about 40deg. to a 
height of 1,095 ft. above the sea level, and thence the country gradu- 
ally rises to an elevation of 2,000 ft. above sea level. At this alti- 
tude there is a fairly level tableland, which is about two miles 
across, and then the mountain, which is known as Maungatua, 
slopes towards the Taeiri plains with a series of sharp spurs. The 
country on the top of the mountain is entirely open, and mostly 
used for grazing purposes. In winter it is exposed to the severe 


Fia. 7,—View or Tor Tower. 


that ample margin of safety is provided. Seven wires are suspended 
across the span, three for each transmission line and one spare cable 
for use should any of those in service carry away. This provision 
was necessary, a8, owing to the nature of the country at this point, 
it would be a most difficult matter to repair а span. Four of the 
wires are of steel and three of No. 2 B. & S. gauge copper, and the 
latter appear to be as satisfactory as the former, except, of course, 
that there is not the same factor of safety. a 

The tower is erected on solid rock, and the cables have а mini 
mum clearance of 10 ft. from the face of the hillside. The spans are 
not affected by the wind, which blows with great velocity at times 
through the gorge. They are spaced 10ft. apart triangularly, and 
each cable is drawn to the same tension The lower terminal tower 


Fie. 6.—SrpgE View or Tor Tower, 


south-westeily winds and covered for days with snow. This route 
was chosen as being the most direct to the Taieri plains, and at the 
saine time because of the ease of construction for the line and facility 
of patrolling. W 
The transmission lines leave the power station at the top of the ls j UUU. 
lightning arrester annexe, the wires passing through fibre tubes held 
in glass shields. From this point the wires are taken to а terminal 
tower on a spur about 80 ft. above and at the back of the power station. 
From this tower the wires are taken right across the ravine to a steel 
tower located on the top of the first bluff on the opposite side. It 
was decided that the line should be taken across in one span in pre- 


ference to erecting poles at short intervals down the rugged face of | is made entirely of wood, consisting of six hardwood poles. This 
the mountain side. This span is 1,700 ft. in length, and the hori- | tower is anchored by guys, so that "lis only work it 3066 is to hold 
DM distance between the towers about 1,600 ft., the upper tower | the cables off the ground ; the same methods of attaching the wires 
S 650 ft. above the terminal tower. to the insulators was adopted as on the hill-top tower. . 
experimental span of steel cable was strung up in approxi- After leaving the hill-top tower, the transmission wires are carried 
mately its permanent position, and the stress measured by a дупа. | on Australian hardwood poles, those used on the mountain top 
1 was found to be 960 lb., when the initial angle of sag was | being 30 ft. in length with 6 ft. in the ground. The question of 
eg. from the vertical at the upper end, and 85 deg. from the | towers versus wood poles was carefully considered, but as the 
vertical at the lower end. It will be seen, therefore, that this span | Taieri Council would not agree (and rightly so) to towers being 
e quite half of a natural catenary. The steel cables used for | erected along their roads, there was no alternative. The cost 18 
this span have a tensile strength of 6,0001b., and are of sufficient | slightly in favour of wooden pole construction. The insulators are 
ite carry 10 times the line current without heating. spaced 42 in. apart triangularly, the top insulator being attached to 
К ка к at the upper end, which is shown in Figs, 6 and 7, is the top of the pole. The bottom insulators are carried on iron- 
nstructed of angle steel throughout, and with the insulators so bark cross-arms gained and bolted to the poles by two lag screws: 


CON n 
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Fro. 8.-Свовв-лвм PIN. 
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The gains were cut slightly slanting, so as not to provide a pocket After leaving the tableland referred to, the route of the transmis- 
for moisture. Fig. 8 shows a cross arm pin. The cross-arms are | sion line is along the ridge of the Kowhai Spur or Razorback, and 


4ft. 6 in. long by 4 in. by 5in. The poles are spaced 150 ft. apart, in this case it was also necessary to keep the pole line on the top of 
and the two lines of poles are 30 ft. apart over the mountain top. the ridge, as the sides are covered with dense bush. In & few 


places in crossing the tableland small creeks and 
depressions were crossed with spans ranging up to 
300 ft. in length. Before reaching the bottom of 
the Kowhai Spur another long span had to be 
adopted in order to cross a small valley. This 
span is 900 ft. in length, and the wires are spread 
out to 6 ft. spacing, the two lines being supported 
on long double cross-arms on three poles at the 
upper end. The line then continues across private 
jj a property until it strikes the main road on the 
ant loc : e 5$ E plains, 7 miles from the power station. From this 
[Us ane | -», Point the poles are erected along either side of the 
road, being located in the fence line, where the 
roads are 40 ft. wide and 6 ft. from the fence align. 
ments, where the roads are 1 chain wide. The line 
then continues on poles until it reaches the town- 
ship of Outram, 14$ miles from the power station. 
At this point towers had to be erected for crossing 
therailway. These towers were specially designed 
to meet the requirements of the railway depart- 
ment, who insisted on provision being made to 
prevent any possibility of a wire falling across the 
railway line, either due to breakage of insulator or 
wire. The type of tower is shown in Figs. 9, 10 
&nd 11, from which it will be noted that the insu- 
lators are only subject to compression stress. Steel 
wires are used for the crossing with a tensile 
strength of 6, O00 Ib., and as the working stress 
is only 400 lb. the factor of safety is ample. 
It is impossible for any cable to fall from 
the tower if all the insulators break ; the copper 
wires which terminate on the tower above the 
steel cables are connected to tho latter by soldered 
clamps. 

After leaving the Outram railway crossing the 
lines are taken through private property, in order 
to cut off a long detour and to avoid going through 
the township of Outram. The line proceeds along 
the Outram-Mosgiel road and the north-west Taieri 
road until it reaches the site for sub-station No. 2, 
Front Elevation. 21 miles from the power station. It then pro 

ceeds on steel towers across private property, in 

order to again avoid a long detour, crossing 

Side Elevation. another line of railway, and proceeding thence 
Fro. 9.—STREL Tower ғов OuTBaM RaiLwav CROSSING. along the north-west Taieri road to the Silver 
Stream river, 28 miles from the power station. 

The transmission wire is of two sizes, No. 2 B. & S. gauge, and | From this point the route leaves the plains, and is taken 47, miles 
No. 8 B. & 8. gauge, and is of medium hard-drawn copper, with | through private property, ascending at an average grade of 1 in 8 
à tensile strength of 50,000 lb. per square inch. The reason of two 
sizes of transmission wire being used wa: on account of the Council 
having purchased, some years previously, 72 miles of No. 2 B. & 

· gauge for the Lee Stream scheme. This wire was sent out on 
reels, and was used on that portion of the transmission line on the 
Plains. The remainder of the wire was purchased later, aud is 


Fic. 11. —OvrTRAM Rattway CROSSING. 


Fra. 10.—-Ovrram RaiLway Своввгко. 


eee Beat ‚195%. 
МИА ae S, gauge, and was sent out in bundles for ease of отага. spur of Flagstaff Mountain rising io d tation at Half way 
„ansport over Í ; ire i en 

transmission шу MU There аге 164 miles of R Buch, 645 ft. above sea level. 
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At the point where the route of the transmission line is taken 
through private property at Outram, and again after leaving sub- 
station No. 2, the lines are carried on steel towers because the 
property owners objected to a double line of poles running through 
their lands, as they held same would obstruct ploughing and farm- 
ing operations. These towers are spaced 500 ft. to 600 ft. apart, and 
each tower carries the six transmission wires aud telephone line. 
The towers are rectangular structures, the length of the base parallel 
to the line is one-fifth of the height, and the width is 14ft. The 
towers vary from 40 ft to 50 ft. in height, according to the nature of 
the ground, and the angle steel sections are in 10 ft. lengths. The 
bracing stays consist of two No. 7 S. W. G. steel wires, twisted with 
Spanish windlass and with eccentric washers in the bolts to provide 
for adjustment of thestrain. In the design of the line throughout а 
factor of safety of six was adhered to in all calculations; this factor 
was insisted upon by the Board of Control as being sufficient to pro- 
vide а safe margin against all snow and wind stresses. 

The linesmen were provided with adjustable sighting pieces, 
which were hung at each pole and the cable strained with а sag to 
correspond with the length of span and temperature of the atmo- 
sphere. The wires were tied to the insulator with No. 8 soft-drawn 
copper, and all joints made with Melntyre's figure 8 tubes. No 
ladders were used in the erection of the line, asthe men climbed the 
poles with spurs, two types of which were used. Neither of the high- 
tension lines are transposed throughout the length. 

One of the Government telephone lines runs parallel to the trans- 
mission line for a length of 2 miles, and at a distance of 20 chains 
from the line, and no trouble was experienced due to induction, only 
a very slight humming being perceptible. 

The insulators and pins were delivered along the line of route and 
deposited at the foot of the poles. At first the pins were fixed in 
with litharge and glycerine cement, as this is quick setting, but as 
the men complained it made their fingers very sore, and it was 
found the public did not damage the insulators, the litharge and 
glycerine was substituted with Portland cement, mixed one part to 
one part sand, and the pins were allowed to stand four days to set. 
The pins are of ordinary 2 in. galvanised iron pipe swaged in. Iron 
pins were adopted because the writer thought if wooden pins were 
used there would probably be trouble, owing to the very moist 
olimate conditions which prevail during а great portion of the year. 
The pins were made by the Johns, Manville Co., aud the insulators 
by R. W. Thomas & Sous, New York. The insulators were made of 
brown porcelain throughout, so as not to provide a good mark for 
boys with pea rifles. 

| (To be continued.) 
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THE TORQUE CONDITIONS IN ALTERNATE-CURRENT 
MOTORS.* 


BY V. A. FYNN. 
(Continued from page 414.) 


, Summary.—The author deals with the torque conditions obtaining 
in some of the most important types of single and polyphase commu- 


tator and squirrel-cage or slip.ring motors, so as to compare their 
relative weight efticiencies. 


The production of а torque in such а machine has been ascribed to 
the interaction of all sorts of currente and fields, the theory which has 
perhaps been most generally accepted distinguishes between the fol- 
lowing three torques D, between v, N,and 1322, D, bet woen N and izz 
в. 1 Ns and tzo, where v,N, i ) t 
of the field due to t,z, which threads the rotor, where Noi 
to be a field linking with both rotor and stator апа dus iei. d 
where Ns links with both rotor and stator and is due to 14:2. Accord- 
ing to this theory D. = — Ds, and the actual effective motor torque 
De- Pi. From what has already been said and by reference to 
Fig. 8 it must be clear that no field such as N, exists in the motor 
at all, so tbat D,=0, and it will be shown that D;, which is supposed 
to be cancelled by D,, is the main torque, whereas D, is either zero 
E Мез зн 5 As a matter of fact three torques can exist 

re due to the interactio ich 
have 3 п of other factors than those which 

„1 ne rotor ampere-turns in the axis аа can prod 
with N, which appears 1 the axis bb, ibus н: 

3= No! 4,25) сов Exo, 
where 2,,, the phase angle between N, and *; or OL and OD, is all 
but 180 deg. Now N, is all but equal to v, N,° in magnitude 
whereas i, is all but equal to 14,80 that both are large; D., therefore, 
is the real torque of the motor, and that is why the author has 
Aways designated 1% as the armature current and N 3 88 the motor 
eld of this machine. D, is a true “ shunt torque,” for the motor 


— -— s- 


* Abstract of a aper read befor irmi 2 
ere: e th ti 
tho Institution of Electrical F e 


ı 18 supposed to be that part 


field is practically constant for all loads, and the armature current 
varies with the load. 

If it is desired to express the torque of the motor as a function of 
the primary current 7, and not of the secondary current 1, then it 
need only be remembered that here, as in every transformer, i, is 
the vectorial sum of the working current i and the magnetising 
current 2, thug—41,2; = 3,2, — 192, = 9,,7,, where v, is a coefficient which 
varies with the variation of the magnitude of апа the phase relation 
between t, and ù; v; is very small indeed at no load and approaches 
unity without ever equalling it as long ав no phase compensating 
device is made use of. If the motor 1s, however, compensated, then 
vo may easily become sque to or greater than 1; a glance at Fig.8 
will make this clear. e can also write 

Ds=N (Tizi — ii) сов ò N (vot121) cos Ego. 

If it be desired to determine the actual value of Da in kilogrammes, 

then we must write 

a 1.4 " 
”,=В E 22 9.81 x 108 Cos ^w 

where iz is the maximum amplitude of the armature current, / and 
d are the useful lengths and diameter of the rotor in centimetres, and 
B the mean space value of the effective density of that portion of the 
field, Nz, in which are immersed the ampere-turns tz: In this 
case isz: are distributed over the whole pole pitch, so that B will be 
the same as the mean effective magnetic density of Ns as a whole. 
This same formula is applicable in the same manner to all the 
torques discussed in this Paper, and need not again be referred to 
in detail; it only introduces constants which enable the absolute 
value of the torque to be determined. These constants are, how- 
ever, not the same in all cases. 

The relative directions ofthe three torques just dealt with are next 
considered. 


Ето. 4. 


The presence of leakage in the rotor along the armature axis 18 
most detrimental to torque and power factor; happily the leakage 
field № gives rise, as has been explained, to the E. M. F. (en), the 
effect of which is to alter the phase of the motor field N, во as to 
bring the armature current 7; more into phase with the working 
E. M. F. (ei), as can be well seen from the diagram in Fig. 3. This 
small E. M. F. (erz), therefore, tends to compensate the motor; but 
since e,, depends on the speed, and since under load that speed is 
always below the synchronous, itis never possible for eto compensate 
the motor fully. Even if e,» sufficed to bring ia into phase with ei, the 
reactance of the stator would still remain uncompensated, and this is 
why the machine has been referred to by the author as partly com: 
pensated. The method of fully compensating such motore, which 
was devised by tho author, is based on the considerations just set 
forth, and simply consisteinintroducing into the field circuit an E.M.F. 
which will assist es. Since е, із nearly of the same phase as P, 
this auxiliary compensating E.M.F. is conveniently derived from 
the mains, and by way of a transformer, T, which may obviously 
be separate from the motor, as in Fig. 4 or embodied in it, as in Fig. ? 
If е, is sufficiently increased to get a very high power factor, then, 
Di becomes positive; there is, however, a danger in improving 
the power factor too much. It is true that D, keeps increasing 
as the power factor rises, but then Di is very small, and 16 18 
quite sufficient if it be made zero. What is much more impor 
tant is that OL or N, and OD or i, both tend to approach the pnus 
of OB, and thereby to get more and more out of phase wii 
each other, causing the motor to yield & smaller torque, D: P 
ampere, thus lowering its efficiency. Discretion in the use of the 
compensating E.M F. in the exciting circuit is clearly of important” 
but when required the inotor can be not only fully compensated n 
also over compensated, when i, will lead P. Apart from the auxiliary 
compensating E. M. F. the power factor of the motor for a given spec 
depends on the time constant of the rotor in the axis bb; this time 
constant should be such that N, may lag as far behind the exciting 
E. M.F. (e.,) as possible, which will reduce the no-load current an 
improve the power factor. 
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The transformer in Fig. 4 and the winding z, in Fig. 5 are not 
introduced for the purpose of exciting the motor; the motor is self. 
excited as was shown with reference to Fig. 1, and Т, or z, only 
serve to fully compensate the machine. The machine in Figs. 4 or 5 
is, therefore, without doubt a“ self. excited compensated single-phase 
shunt induction motor," and so far as torque is concerned, does not 
differ fundamentally from the motor shown in Fig. 1. 

The resultant torque of the partly or fully compensated motor 
under consideration may, therefore, be written as 


D,zD;—D;,4D, 
where both D, and D, are very small as compared to Ds, so that it is 
sufficiently accurate to say that 
D. D. Nair) сов 6,— Ns(i,2, — ici) сов & EN (0,2) сов 842 
Disregarding the very small torques D, and D, it can be said that 
the motors in Fig. 1, 4or 5, although they have two current axes per 
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pole pair on the rotor—namely, aa and bb—and also two fields per 
pole pair threading all the rotor windings—1.e., the transformer field 
vi Nu and the motor field N,— yet only one current and one field axis 
is effective as far as torque production is concerned. These machines 
may, therefore, be said to have only one effective armature and only 
one effective field axis per pole pair, in which particular they closely 
resemble the ordinary neutralised continuous-current motor or 
. dia mmatically illustrated in Fig. 6, or in Fig. 7, 
vi ere 5 field winding bb is disposed on the rotor. It has 
xad Em for years that every continuous-current motor is 
5 Р ible of being operated by alternate current provided сет. 
Fits 3 precautions are observed, so that the diagrams shown in 
of 8 alte a apply equally to alternate-current motors. In the ease 
a 11055 currents energy can not only be transferred from one 

uit to another by conduction, as in the case of continuous currents, 
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but { ; 

nacer) induction when every one of the remaining types of alter- 
associated bino must at once lose much of the mystery so often 
are probably the nee mode of operation. These induction motors 
that the md "i most intricate yet known, but the auther considers 
to any puzzle aa of the motor shown in Fig. 1 contains the key 
or polyphase =; Ө way of induction motors, whether of the single 
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series ijs ind excited) series induction m tor, the neutralised 

Series induction motor, the partly compensated (separately excited) 

induction mot D motor, the self-excited partly compensated series 

pensated shunt i d d the (separately excited) two phase partly com- 

Ing lines, Induction motor are then dealt with on correspond- 

Metho 

Single pla, eee the Self-cxcited (partly or fully) Compensated 

a motor by tem unt Induction Motor.—The method of starting such 

has been previ P ашу converting it into a motor of the series type 
ously described by the author,* and it would appear 
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from what has been said that this method is by far the best as long 
as single-phase currents only are obtainable, since the motor thén 
starts with two effective armature and two effective field axes. The 
connections necessary for starting and for subsequently converting 
the machine into a self-excited and compensated shunt induction 
motor are shown in Fig. S, where the closing of the switch C at about 
synchronous speed is all that is necessary in order to effect the con- 
version in the simplest possible manner. It is seen that after this 
conversion has been accomplished the stator current does not pass 
either through the rotor or through z, Fig. 9 shows a recently 
proposed modification of Fig. 8, the object stated being to provide а 
compound wound motor. It was suggested under the impression 
that the shunt excitation was provided by z, and in the hope that 1, 
would take its way through the rotor via bb. It has, however, 
already been demonstrated that the excitation is provided by e, 
generated in the motor itself, and that zı only provides the compen- 
sating E.M.F. As soon as switch C is closed, the exciting current 
їз (see Fig. 3) remains practically as constant as it doe) in the case 


of Figs. 1, 4, 5, or 8. 
(To be concluded.) 
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CALLENDAR AND GRIFFITHS’ SELF-TESTING 
.BRIDGE. 


The latest type of this bridge (known as type No. 3) is an improved 
form of the usual Callendar and Griffiths’ adaptation of the Wheat- 
stone bridge for platinum thermometer measurements, as made by 
the Cambridge Scientific Instrument Co. It is designed for accu- 
rate work, and with a platinum thermometer of about 2:7 ohms 
resistance, is capable of measuring temperature, on the platinum 
scale to 10 deg. by direct reading on the scale of the bridge wire. 

The general arrangement of the Wheatstone bridge system for 
platinum thermometer work is conveniently indicated by the dia- 
gram given in Fig. 1. 
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The arms AB and AD containing the coils В, and R, are the 
ratio armsof the bridge. The two adjacent arms BC and CD contain 
the compensating thermometer leads at C, the adjusting resistance 
coils AR, the bridge wire bw, and the platinum thermometer at P. 
The point of division between these two artus comes at C, where 
the slider 8 makes contact between the bridge wire bw and the 
galvanometer wire gw, which is arranged parallel to the bridge wire. 

The ratio coils R, and R are exactly equal so that a balance is 
obtained when the resistance in the arm BC is adjusted to exact 
equality with the resistance in the arm CD. In this way the re- 
sistance of the thermometer lead at P is exactly balanced by the 
resistance of the duplicate compensating leads at C, and, if desired, 
the zero resistance of the thermometer may also be balanced in the 
same way by including an exactly equal resistance in the compen- 
sating system at C. 

With this arrangement of the bridge the determination of tem- 
perature on the platinum scale is, in principle, a comparatively 
simple process. An exact balance isobtained when the thermometer 
is at the required temperature and the resistance in the arm BC. 
necessary to obtain this balance, is noted. Then, if the resistance 
required in BC in order to obtain an exact balance with the thermo- 
meter at 0°C is known, and if the fundamental interval or the 
increase in the resistance of the thermometer from 0°C. to 100°C. is 
also known, the temperature can at once be determined from the 
difference of the two balancing resistances. If, further, the “ unit? 
of resistance adopted for the adjusting resistance coils in the arm BC 
be taken equal to one-hundredth of the fundamental interval of the 
thermometer, the difference of the two resistance values evidently 

ives the actual numerical value of the required temperature on the 
igrade platinum scale. 

0e fu this particular form of the bridge & bridge system of the type 

described above is set up on а sheet of ebonite and enclosed in a 

teak box, of which the ebonite sheet forms the cover. The general 

arrangement of the system in the box is shown diagrammatically 
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in Fig. 2, which is lettered to correspond with the theoretical diagram 
given in Fig. 1. The terminals shown at B. C, P and G, arejin- 
tended, respectively, for the insertion of the battery, the compen- 
sating leads, the platinum thermometer and the galvanometer. The 
resistances R, and R, are two exactly equal coils of manganin wire 
of about 10 ohms resistance. "The adjusting resistance, AR, in the 
arm, BC, consists of nine coils of manganin wire, arranged on the 
binary system, and having, respectively, resistances of 5, 10, 20, 40, 
80, 160, 320, 640 and 1,280 units.“ Тһе “ units here employed 
are derived, as suggested above, from the fundamental interval of 
the thermometer. The resistance of the thermometer is adjusted 
so that the increase in resistance between 0°C. and 100°C. is exactly 
1 ohm; the change in resistance corresponding to a change in tem- 
perature of one degree on the platinum scale is thus 0°01 ohm, and 
this is the unit in which all the resistances of the bridge are ex- 
pressed. 

The coils in the &djustable resistance arm are short-circuited, 
when not in use, by mercury contacte, instead of by the more usual 
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arrangement of plugs and brass blocks. Тһе uncertainty of the 
plug contacts is a frequent source of trouble in practice, and it is 
found that mercury contacts are more reliable for accurate 
work. The contacts employed in this bridge are Collins’ patent 
mercury contacts shown in Fig. 3. These contacts combine the 
advantages of plug and mercury contacts without the disadvantages 
of either. The insertion of the heavy plug D depresses the spring 
A, forcing the copper link B into the mercury cups C, andC,. The 
links are thus always held down under a constant pressure, and 
each link always occupies the same position in the system of con- 
tacts. The construction of the link is such that its ends make 
effective contact with the bottoms of the cups and remain always in 
a well amalgamated state. When the plug D is removed the spring 
lifts the link out of the mercury cupsand the small disc E is pressed 
by the helical spring F against the lower edge of the plug hole G, 
and so prevents dust from entering the box. As explained below 
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the mercury cups and their accessories aro all enclosed in а separate 
compartment, 80 that it is impossible for the mercury to scape and 
give trouble in other parts of the instrument. | 
The bridge wire 1s a thick wire of platinum silver, and is rather 
о than 80 em. in length. The scale on which the position of the 
slider is indicated is graduated to show resistance “ units consistent 
with the “ units adopted in the adjustable resistance arm. The 
wire resistance corresponding to each “ unit division on the scale 
is, however, only half a unit"; this is due to the fact that from 
ia arrangement of the bridge the displacement of the slider through 
d ivisions on the scale obviously adds the resistance of n divisions 
я one arm by deducting it from the other, and во sets up а difference 
“п the two arms equal to the resistance of 2n divisions. 
„ The scale is divided to indicate in this way а difference of 15 
units“ between the adjustable resistance arm and the thermometer 


arm of the bridge. The length cf a division is 2 cm., and each 
division is divided into 10 parts, thus giving a clear open scale 
on which the small divisions are 2mm. in length The slider 
carries a vernier (sce Fig. 5), which reads to one-tenth of a small 
scale division, and its position can, therefore, be read with ease and 
accuracy to 188 unit, which corresponds to a change in tem. 
perature of т}; deg. The resistance of the scale length of the wire 
is 0:075 ohm, and the resistance of each unit division length ів, 
therefore, 0'005 ohm, or half a unit,“ as explained above. The exact 
adjustment of the resistance between the terminals of the wire to 
the required value is effected by means of a shunt wire fixed across 
the terminals. 

Some of the most serious difficulties which arise in practice with 
resistance thermometer bridges are due to the temperature variation 
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of the resistance coils of the bridge. In this bridge these difficulties 
are practically eliminated. The coils are all wound with carefully 
aged manganin, so as to have a very small coefficient of resistance 
variation with temperature, and the whole bridge system, including 
coils, bridge wire and slider, is immersed in oil, which is contained 
by the copper-lined teak box in which the system is enclosed. 
The oil is kept in circulation by means of а fan, so as to obtain 
uniformity of temperature throughout its mass, and the brass 
cylinders on which the coils are wound are constructed so that the 
convection currents produced by any slight heating of the coils tend 
to minimise the heating effect. 

The essential details of construction on which the working of the 
the bridge depends are indicated in Fig. 4, which shows a cross вес: 
tion of the bridge taken through the slider and one of the mercury 
cup contacts. 

A stout gun-metal casting, shown at G, runs round the front half 
of the box and provides the rigid frame necessary for setting up the 
bridge structure, The slider is shown at S, resting on the cylindri- 
cal steel bar B, at four bearing points which form a geometrical slide. 
Attached to it, as shown in the figure, are the contact wire w, and the 
vernier v, to the bridge wire scale. The bridge wire is shown at b, rest. 
ing on astrip of ebonite, and the galvanometer wire running parallel 
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to it is seen at g. The bridge wire is fixed rigidly at one end, but the 
other end is held by а spiral spring under tension, as as to keep the 
wire tightly stretched in the same position at all temperatures, and 
to avoid the difficulties which arise at fixed end contacts with varia- 
tion of temperature. The contact wire of platinum silver is arrang 
to make contact in the normal position of the slider, between the 
bridge wire and the galvanometer wire. The scale Se, is attached to 
the gun-metal casting G, and can be seen, together with the vernier 
attached to the slider, through the glass window W. let into the ebonite 
cover of the box. 

The motion of the slider along the slider bar is controlled by 
two movements—a slide movement for rough adjustment and & 
lever and cam movement for fine adjustment. The slide move- 
ment is worked by means of the knob К, and the rod r attached 
to it. This knob is fitted to move parallel to the bridge wire and 
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seale along a channel, LM, cut in the ebonite cover of the box; the 
sides of the channel are cut to give a smooth bearing surface for the 
knob slide, and are protected from dust by the leather flaps shown 
at Il in the figure. When the knob is pressed down, as in Fig. 4, 
the end of the rod r bears on a cross bar (shown at bb in Fig. 5) 
carried by the tail of the slider at s; this rotates the slider through 
a small angle round thej slider bar as axie, and raises the contact 
wire off the bridge wire and the vernier off the scale. Atthe same 
time the end of the rod r engages by friction with the bar at s, on 
which it bears, so that when the knob slide is moved along its 
channel the slider moves with it. When the knob is not pressed 
down it rises automatically by the action of a spring, and may then 
be moved backwards or forwards without affecting the slider. As 
the knot rises the slider, by its own weight, tilts back into its normal 
sition, and the contact wire again makes contact between the 
ridge wire and the galvanometer wire. The pressure of the contact 
wire on the bridge wire is thus determined only by the weight of 
the slider, and is, therefore, properly adjusted and quite uniform. 

In this way the slide motion for rough adjustment can be effected 
only when the contact wire of the slider is raised off the bridge wire, 
which is thus protected from much unnecessary wear. 

The lever and cam motion for fine adjustment is shown in Fig. 5. 
The cam C is applied to the end of the slider bar B, so that when 
rotated by means of the lever Т, on the cover of the box, the bar 
(and the alider resting on it) is displaced parallel to its length by the 
direct Pressure of the cam in one direction, and by the tension in the 
retaining spring Sp in the opposite direction. This adjustment has a 
range of nearly 1 ** unit on the scale, and is exceptionally smooth 
and steady in its action. | 

Тһе diagram of Fig. 5 shows also the plan of the slider and the 
attached vernier in relation to the scale of the bridge wire. The 
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bridge Wire is arranged (see Fig. 4) as close as possible to the 
sie ah order that the connecting parts between the contact wire 
ун Vernier may be short and capable of sufficiently rigid 
positi р to prevent any appreciable variation in the relative 
desi vs the contact wire and the zero of the vernier scale. The 
ау. d 0 D steel strip attachment of the vernier to the slider is 
rigidity Of notice; it gives, in a neat form, the combination of 
to жы кк flexibility necessary to keep the vernier truly applied 
5 Ө with its zero in a constant position relative to the slider. 
are hire abate contacts, as described above with reference to Fig. 8, 
MNPQ built on (Fig. 4) enclosed in the rectangular compartment 
within t on the ebonite cover of the bridge. The only metals 
attacked i the compartment are steel and copper, which are not 
the Шш AY y mercury, and the construction is such that 
ment cinis cannot possibly escape. The cover of the compart- 
stray me taken off for filling or emptying the meroury cups, and 
the Tie сап be drawn off by means of а steel tube fitted at 
Contacts dus compartment. The lettering of the parts of the 
copper x in the compartment is the same as in Fig. 3, but the 
and the lng halts link B is here shown out of the mercury cups, 
я renis ole at G is elosed by the disc E. 

arm of th. rus coil R (Fig. 4) is one of the coils in the adjustable 
Cylinder 3 ер: It is wound, as shown on a hollow brass 
of the cylinda a y a somewhat long shank so that the upper end 
ing 5 590и m surface of the oil ; in this way the 
is effectively prevented by the vertical convection 

Tho kan а P through the cylinder. ia 
is fitted 10 aa the general circulation of the oil is maintained 
driven by g 9 top of the circulation eylinder CC (Fig. 4). It is 
У à motor, by means of the pulley FP, and its action main- 
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аше the oil іп systematic circulation between the cylinder and the 
ох. 

It will be seen from the figure (Fig. 4) that the whole system of 
bridge coils together with the bridge and galvanometer wires and 
the slider are immersed in the oil. The coils are thus maintained 
at a perfectly uniform temperature, and owing to the large thermal 
capacity of the system, the temperature, under ordinary working 
conditions, remains practically con:tant for a considerable time. 
The temperature at which any particular determination of thermo- 
meter resistance is made is given by a thermometer which is fitted 
through a hole in the ebonite cover of the box and has its bulb in 
the oil. A small correction (which is practically negligible with 
manganin coils) depends upon the value of temperature and can 
be applied if desired. | 

A plan of the top of the bridge is shown in Fig. 6. The parts 
shown in the figure will be readily recognised from the description 
given above and by reference to Figs. 2 and 4. The portion marked 
MCB is the mercury contact box with a row of plugs in f.ont 
and a plug stand behind. The xylonite labels showiog the values 
of the resistance coils behind them are set on a bovelled edge so 
that they can be easily read from the front. 

Fig. 7 shows a general view of the bridge. The grooves shown 
at the back of the ebonite top are intended for the leads to the 
bridge terminals ; they are guarded by small clips of xylonite let 
in flush with the edge of the top, in order that а protecting case 
can, when required, be fitted over the top without disconnecting the 
leads. 

Although the bridge is specially designed for platinum resistance 
thermometry, it is also well adapted for the accurate measurement of 
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small resistances. Any sinall resistance not exceeding 25 ohms in 
value can be N measured, by tlie usual bridge method, to 
0:0001 ohm. | 

The bridge is “self-testing” in the sense that the comparative 
value of the resistance coils can be tested at any time by means of 
the bridge itself, and their comparative errors determined. The 
accuracy of the bridge for thermometric work depends not upon the 
absolute value of the resistance coils, but upon their comparative 
values relative to each other and to the fundamental interval of the 
thermometer. These relative values are adjusted with the greatest 
care and, as just explained, they may be tested at any time to any 

ired degree of accuracy. І | 
1 value of the resistance unit adopted in the bridge 
may be taken, with good accuracy, to be 0 01 ohm, but, if required, 
the absolute value in terms of any specified standard may be E 
mined exactly by measuring a suitable standard resistance with the 
Mi orm be understood that in order to obtain the highest "шу 
in the use of the bridge a sensitive and properly арво ga à ano- 
meter must be used. Any good galvanometer of suita ic 115 
serves, but for the best results a B-oca galvanometer of abou 
ohms resistance is recommended. 
n. 

y.—According to L'Induslrie Electrique the 
has decided to take over the working of 
lst next. There are at present in 
ies, and it is thought that the com- 
ll amount to £610,000. 
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ment is published (Gratis) with the current iesue of TI Ezorsicuy.” 

The “ INDUSTRIAL SUPPLEMENT” is a comprehensive record of develop- 
ments in Electrical Plant, Machinery, Apparatus, Accessories, Sundries 
and Materials, and of their prove suitability for various Industrial 
purposes. | | 

We invite descriptions and illustrations of New Applications of Electri- 
city to Industry, and shall cordially welcome any assistance we msy 
receive in connection with the SUPPLEMENT. . 

The "IxpusrRnuL SUPPLEMENT” is holed for filing or hanging, and 
filing covers can be supplied for holding 6 or 12 issues. 


ELECTRICITY SUPPLY. 


and Engineering 
ings of the United Kingdom for Lighting. Power and s 
was published (Gratis) with tho last issue of “The Electrician. 
That Supplement dealt with 
and was accompanied by sketeh maps ofeach of the areas cove 
by the powers acquired by the respective Companies, corrected to 
date. 

The second Table, giving details of Electricity Supply Under- 
takings without Tramway Load, will be published (Gratis) with our 
issue for Jan. 17; the third, dealing with Electricity Supply Under- 
takings with Combined Lighting and Traction Load, and with Towns 
taking Electricity Supply in Bulk, will be published (Gratis) with 
our issue of January 24; and the fourth, fifth and giving 
complete Engineering Data of the Electric Tramways and Rail- 
ways of the United Kingdom, will be issued (Gratis) on January 31. 


ELECTRIC LIGHTING AND OTHER ELECTRICAL 
APPLICATIONS IN 1907. 


With the progress made in heavy electrical enginecring 
we dealt at some length last week, but we were compelled 
through lack of space to leave other applications, such as 
electric lighting, telegraphy and telephony, for review in 
the present issue. 

With regard to electric lighting, metallic filament lamps 
and flame arc lamps have been the chief subjects under 
discussion. Notwithstanding the disadvantages of using 
two lamps in series, 100 to 120 volt metallic filament lamps 
have been adopted to a considerable extent. In some cases 
central station engineers have found that the resulting de- 
crease in current consumption has not been altogether 
counterbalanced by the increase in the number of new 
consumers, and many articles have appeared in the tech- 
nical press foretelling direful results for the supply 
stations. We have on several occasions referred to tus 
subject, and we still believe chat the final result will be of 
great benefit to the electrical industry. А certain number of 
metallic filament lamps suitable for burning ОП pressures 
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of 200 volts have been exhibited on several occasions, 
but they have not been put on the market. It is, how- 


ever, likely that the present year will see this to a large 
extent remedied. At present, towns like Manchester, 


where a supply of current at 100 volts pressure is avail- 


able, have created an enormous demand for tantalum and 
other metallic filament lamps, which the manufacturers 


have had some difficulty in meeting. English lamp manu- 
facturers are fully alive to the importance of this develop- 


ment; one leading manufacturing firm has started the 
manufacture of the Osrain lamp, and other British makers of 


incandescent lamps are working industriously in this field. 
Considerable interest was aroused by the installation of the 
Moore light in the courtyard of the Savoy Hobel, London, 
but there is little likelihood of this lamp coming into 


general use, although it may be adopted in a few cases for 


the lighting of large halls and buildings where a well- 
diffused light of low intrinsic brilliancy is required. 

Street lighting by flame are lamps has made great pro- 
gress, the most interesting example being the experimental 
lighting in the City of London, where installations of up-to- 


date are lighting are being run to show the great advance 


that has been made since the days when the open-type arc 
lamps, which are still in use, were first installed. 


In the field of electrochemistry and electrometallurgy 
there is no remarkable discovery to record. Steady progress, 


however, is being made in the production of nitrates from 


the atmosphere, not merely in the Birkeland and Eyde pro- 


cess, which is well established, but also in the Cyanamide 
process, which is making rapid headway. The production 
of iron and steel in the electric furnace still forms an inter- 


esting subject of practical investigation, though so far this 


method has not, been adopted to any serious extent. 
In connection with the oldest branch of electrical in- 


dustry—that of telegraphy—although there have been no 


long main cables made and laid during the year, there have 


been some important additions to the submarine cables of 


the world, connecting up outlying countries and so com- 
pleting more nearly the girdling of the earth by this means. 
The Telegraph Construction and Maintenance Co. have 
made and laid a cable from Coney Island (N.Y.) to Guan- 
tanamo (Cuba) and on to Colon (Panama), for the Central 
and South American Telegraph Co. ; the India Rubber Com- 
pany bave made and laid a new cable for the Commercial 
Cable Co. of Cuba from New York to Havana (Cuba) ; and 


а cable about 800 naut. miles in length was made and laid | 


between St. Petersburg-Libau to Denmark by the Nord- 
deutsche Seekabelwerke for the Great Northern Telegraph 
Co. There have besides beon numerous short lengths laid 
and some notable repairs have been effected in different parts 
ofthe world. The Japanese Government, which owns and 
Operates a considerable mileage of submarine telegraph 
cables, has this year laid a cable from Sasebo across to 
5 (near Port Arthur); and the American Government's 
Sips are engaged in cable-laying operations Alaska way, 
although we understand these cables are not of what is 
Bg the “deep sea” class. We are unaware as to the 
: ve of the cables being laid by the American Govern- 

ent, but the Japanese cable is probably taken from the 
cable purchased by the prescient J apanese Government in 


vie ; ; 
V of possible requirements during the recent Russo- 
apanese war, 
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The cable-laying and repairing ships of the Telegraph 
Construction and Maintenance Co., of the India Rubber 
Company, of Messrs. Siemens Bros. & Co., &e., as well as 
the vessels of the various telegraph companies, have been 
well employed during the year in the work of inspection 
and repair. It is of special interest to refer to the remark- 
able accuracy with which faults and breaks on long sub- 
marine cables are now located, and to the speed and 
certainty associated with these repairs. As an instance 
we may mention a deep-sea repair during the year of the 


Western Union Co.’s cable by Messrs. Siemens Bros. & 


Со. c.s. “ Faraday ” in 2,500 fathoms. The vessel arrived 
at the grappling ground on May 12th, and after experiencing 
35 days’ bad weather, during which no cable work could be 
carried out, she completed her repair on June 23rd, repre- 
senting a total working time of only seven days. In such 
a deptli of water (about 23 nautical miles) the performance 
was a splendid one. We instance this only азап example 
of the repairs which are successfully made by the fleet 
of vessels engaged in this service. To the world’s 
cable fleet (which now numbers not less than 55 ships) 
two vessels have been added during the year. Опе of 
these was launched for the Japanese Government; this 
vessel (the “Ogasawara Maru”) is the first of its kind 
ever built in Japan, but the electrical equipment was carried 
out by a British firm. Another cable steamer (ће “ Guar- 
dian ") was built and equipped in England for the Central 
and South American Telegraph Co. The special equip- 
ments of both vessels have been fully described in our 
columns. 

With regard to laud telegraphy, there is very little of 
importance to record beyond the fact that Sir JoHN GAVEY 
retired from the position of engineer-in-chief to the Post 
Office Telegraphs, after many years’ active service, and was 
succeeded by Major W. A. J. O'MzARA, C. M. G. The im- 
portant work of laying the trunk telegraph lines of the 
country underground has made good progress during the 
year, and the constructional branch of the Post Office Tele- 
graph Department has been very busy. There is still 
much important work on hand, both telegraphic and tele- 
phonic, and the Department is likely to be busy for some 
time to come. | 

It is, however, in the domain of wireless telegraphy that 
this branch of electrical work has attracted most attention. 
The appointment by the Government of a Select Committee 
of the House of Commons to enquire into the practical 
operation of the Radio-Telegraphie Convention (which was 
the outcome of the Wireless Telegraph Conference at 
Berlin, in October-November, 1906), resulted in a vast 
amount of evidence being taken as to the advisability or 
otherwise of the British Government adhering to the Con- 
vention and Service Regulations formulated at Berlin. The 
result of the deliberations of the Committee was an approval 
of the ratification of the Convention, and, although no 
notice of formal ratification by the British Government of 
the Convention has yet been published, we understand that 
this is an accomplished fact. No new system of wireless 
telegraphy has come to the front during the year, but the 


best known of the systems which have been before the 
publie for some years have made notable advances, and 


there has been a very large number of new installations in 


all parts of the world. The Marconi Companies, in addition 
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to their notable success in transatlantic wireless telegraphy. 
continued to increase and multiply their ship and 
ship-and-shore installations, and claim to have established 
many records over long distances with these “stations.” 
companies are doing excellent work. 
Чо far as transatlantic working is concerned, the trans- 
of messages was, to some extent, discounted 
by extravagant statements in the daily Press to the 
effect that a commercial service at reduced rates was to be 
These statements have, so far, not 
been verified, and the fall which took place in thevalue of the 


have 


In this respect these 


mission 


established forthwith. 


securities of the submarine telegraph and cable companies 
was quickly shown to be without adequate cause. Besides 
the Marconi Company, the Amalgamated Radio-Telegraph 
Co., operating the Poulsen system, have now erected a 
transatlantic station, and have for some time past had a 
station at Cullercoats, working both the are and spark 
methods of telegraphy. This station and its equipment was 
described aud illustrated in our columns on December 20. 
Other systems, such as the Telefunken, the Fessenden, the 
De Forest and the Lodge-Muirhead, have all made great 
progress within the limits which the leading experts have 
always assigned to this branch of telegraphic work. Other 
less well-known systems claim to have made advances, but 
little has been published to enable us to judge of the pro- 
gress made. 

In regard to telephony, perhaps the most interesting 
developments are in relation to what is known as “wireless” 
telephony. This development has made considerable strides 
during the year, and we have recorded in the columns of 
THE ELECTRICIAN а number of interesting experiments and 
not a little practical work in connection with this new 
branch. This marked advance in a fascinating branch of 
electrical work has been rendered possible by the discovery 
of methods of producing undamped oscillations. Wireless 
telephones are being extensively tried in the United States 
Navy, and it is reported that messages have been trans- 
mitted in Europe over distances of about 260 miles by 
means of the Poulsen system. 


In long-distance telephony by theolder methods a number 


of schemes have been either perfected or are in course of con- 


struction for connecting-up many of the principal cities of 
Europe. Indeed, there are few importantcities and towns not 


now provided with the means of communicating orally with 
distant places. The telephone in the United Kingdom has 
been greatly extended during the year, a feature of no small 
national importance being theconnecting-upof the less popu- 
lous urbanand rural districts, with aview to enabling farmers, 
fruit-growers, market gardeners and other members of the 
produce trades to be more closely in touch with the market 
movements of the hour. The employment of the common 
battery system has become almost general, and many pieces 
of apparatus used in connection with telephone work have 
been greatly improved and simplified. As regards scientific 
progress in telephony, increasing attention is being paid to 
the theory of telephonic transmission, and the Paper on this 
subject read by Messrs. COHEN and SHEPHERD before the 
Institution of Electrical Engineers has aroused considerable 
interest. The “ measured rate ” system of charging is com- 
ing gradually into vogue, despite a good deal of opposition: 
but those who are responsible for the working of the tele- 
phone systems of the country are endeavouring to enlist the 
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sympathies of the large trading bodies in support of the 
measured rate as being a more equitable system of charging 
for services rendered than the “ unlimited supply system 
hitherto so general. 

Important developments have taken place in the method 
of transmitting photographs by telegraph, and our con- 
temporary, the Daily Mirror, has had a set of Prof. KoRN's 
apparatus installed in their offices in London by means of 
which photographs have been received from Paris. Another 
system of photographic transmission for which great things 
are predicted is that of M. BELIN, and some interesting and, 
it is said, successful experiments have been carried out—also 
in Paris. These developments are likely to be of import- 
ance to the Press for the purpose of promptly illustrating 
home and foreign items of news. 

During the past year many interesting Papers have been 
read before the Institution of Electrical Engineers, and а 
revised edition of the Institution Wiring Rules, which have 
now been adopted by a large proportion of the Fire Offices, 
has been issued. The Council have also introduced an 
alteration in their methods of dealing with Papers, so that 
local section Papers have a very good chance of being 
read in London as well as at the local section where 
they are received ; and, since all Papers are to be read in 
abstract, the probability of useful discussion is much 
enhanced. 

The appointment of Lord KELVIN to the presidency of the 
Institution, for the third time, gave great satisfaction, and 
it was much regretted that he was unable to occupy the 
chair at any of the meetings. The whole scientific world 
followed with anxiety the progress of his last illness, and 
the news of his death in mid-December was received 
with sorrow throughout the civilised world. 

The Home Office has issued a draft set of Regulations 
to control the use of electricity in factories and workshops. 
It will be remembered that on a previous occasion a similar 
draft set of rules was withdrawn owing to the strong 
opposition of many important bodies. In the present 
instance objections were to be considered by the Home 
Office up to the end of October, and many suggestions for 
alterations were brought forward. Up to the present time, 
however, no official intimation has been received as to what 
the final form of the Regulations is to be. 

Valuable work is still being carried on by the Engineer- 
ing Standards Committee, which has issued many specifica- 
tions during the year. Of these, the two of most interest 
to electrical engineers are those on Glow Lamps and Elec- 
tricity Meters. 

Mention may also be made of the fourth Engineering 
Conference of the Institution of Civil Engineers, which 
was held in London in June under the presidency of Sir 
ALEXANDER KENNEDY, a number of interesting Papers 
being read. 

Last summer the third meeting of the International 
Photometric Commission was held in Zurich, particulars 
of which were given in our issue of October 18th, and an 
agreement was reached regarding the ratios of the light 
standards in use in England, Germany and France. 

The necessity of greater attention being paid to technical 
education is becoming still more fully realised, and educa- 
tion generally is receiving much more attention than has 
been the case in the past. It is interesting to note what a 
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favourite topic this has become in most presidential ad- | that the company which owned the cable was liable to make 
dresses to technical societies. Whether workshop training | compensation for the sacrifice of anchors or chains only 
should precede or follow theoretical training is still a ques- | and not for contingent damages resulting from such sacri- 
tion upon which great diversity of opinion exists, and the | fice, thus varying Mr. Justice Bray’s order. In the case 
“sandwich” system, in which workshop experience is taken | of the Audenshaw District Council v. Manchester Corpora- 
between periods of college training, has gained many | tion an order was made for the specific performance of an 
adherents. The scheme for the formation of the Imperial | agreement whereby Manchester Corporation undertook to 
College of Science and Technology, in which advanced | supply electrical energy in Audenshaw. Manchester 
technical research work will be carried on, has now taken | pleaded the lack of a demand for energy in the district. 
practical shape: a charter has been granted and a very re- The death roll among those engaged in electrical en- 
presentative governing body appointed. gineering has been very heavy. Allusion has already been 

The Parliamentary record of the year was reviewed in | made to the loss suffered through the death of Lord KELVIN, 
our issue of September 6th, to which we would refer our | whose activity was but little impaired to the very end of 
readers. One of the chief features was the large power | his career. Other names upon the death roll are those of 
scheme proposed by the London County Council The | Sir BENJAMIN BAKER, Sir JAMES FERGUSSON, E. HosPITALIER, 
new Patent and Designs Act, the Limited Partnerships | J. ЇЧ. SHOOLBRED, JosEPH KiNcAID, Geo. Hopkins, W. E. L. 
Act and the Companies Act are the only results of the | GAINE, Louis SERPOLLET, Gen. EUGENE GRIFFIN, M. E. G. 
last Parliamentary session which are likely to have much | SAUTTER, Prof. L. F. VERNON-HARCOURT, A. VAUGHAN 
permanent effect on electrical interests. ABBOTT and F. UPPENBORN, Many gaps have also been 

There were not many legal cases of importance decided left in the ranks of leading chemists and physicists, and 
during 1907; but among these we may mention the follow- | among others pure science has to mourn the severe loss of 
ing :—The case of the Attorney-General of Victoria v. Mel- | BERTHELOT, MoissAN, MENDELEJEFF and Sir W. PERKIN. 
bourne Corporation finally set at rest doubts as to the 
legality of the maximum demand system of charging for elec- 
trical energy. The light railway companies were uniformly 
successful in having their contention upheld that light rail- 
ways are only liable to be assessed as railways—ie., at 
one-fourth of their net annual value. The appeal of the 
Brentford Assessment Committee against the decision of 
the Middlesex Quarter Sessions as to the method of assess- 
ing the tramway lines in the district was dismissed by the 
Court of Appeal, who upheld the decision of the Sessions 
that the proper method of valuation was to arrive, in the 
first instance, at the ratable value of the whole of the un- 
dertaking, and then (after deducting the value of the indi- 
rectly productive part thereof), for the purpose of adopting 
the parochial principle as far as possible, to divide such 
mtable value among the parishes in which the undertaking 
was situated according to the numberof ear-miles run during 
12 months. Of the patent actions, the most interesting was 
the petition of Dr. A. Murugan for the revocation of Mr. 
8. G. Browy’s relay patent; after a lengthy hearing in 
the Chancery Division and in the Court of Appeal, the peti- 
sonet failed to make out his case. The petition for the 
MN of the Alsop patent for a process of electrically 
tion, and 1 succeeded on the ground of prior publica- 
for x ü | ermit (Ltd.) were also successful in their action 
E ‘junction to restrain Weldite (Ltd.) from infringing 
а patent for а chemical and metallurgical pro- 
Pani a. metals from their compounds. There was 
Dr S шы appeal from a Judgment of Mr. Justice 
bility of ds raised the question of the extent of the lia- 
15 Шр а telegraph companies for the sacrifice of 
The ieee аа had fouled a submarine telegraph cable. 
Mus is on Australasia & China and the Great 
"MAC elegraph Companies had jointly issued a notice 
ius d x compensate owners of vessels for loss of anchors, 
mo 5 in order to avoid injury to a sub- 

е. It appeared that one of plaintiffs’ ships 


COST OF ELECTRICAL POWER FOR INDUSTRIAL 
PURPOSES.* 


BY J. F. C. SNELL, 


Summary.—The author first deals with the cost of electrical power 
generated by small gas plants, oil engines and steam plants, in order 
to make a comparison with the cost of public supply. He then gives 
the actual cost of power for works of different kinds, such as docks, ship- 
jue paper mills, jute mills, cotton mills, collieries, steel works, 

reweries, &c., and points out which cases offer difficult problems for 
а central power supply. Finally, he discusses the chances of existing 
undertakings їп London and the provinces successfully competing 
with private plants, and what steps are necessary in order that these 
existing undertakings may supply the demand for power on a sound 
financial basis. 


The principles and details of design of large power stations and 
transmission systems are now generally accepted, but there is much 
to be discussed in connection with the economics of electricity supply, 
which has now reached a critical point, and it is essential that under- 
takings should be developed along sound engineering and financial 
lines. The author suggests that the following economical axioms 
apply to electrical supply; these are the result of experience, and 
will be admitted by those who have had any extensive experience of 
supply from stations and who also have investigated the economics 
of oca] plant: (1) There is generally a critical load factor and size 
of plant within which no outside supply can hope to compete with 
a user's local ріапі —7.е., at and beyond this critical point a user can 
produce more cheaply from his own plani. (2) There is a real limit 
to the economical radius of distribution from any power station— 
whatever the pressure of transmission, or whether by underground 
cables or overhead lines. This is,in the abstract, of course, self- 
evident; but the author means that this radius is much less than is 
usually advanced by power company promoters. (3) Minimum out- 
lay of capital is indispensable in power supply, and can only be 
obtained in the power house by the centralisation of large units. 
But this can be neutralised in any particular case, and the capital 
per kilowatt raised beyond the critical value by attempting trans- 
mission over too great a distance. (4) Successful power supply 
depends проп —(а) the geographical positions of the user and sup- 
plier, because the capital cost of the supplier’s plant, plus transmis- 
sion and transformation, may exceed the capital cost of the user's 
own plant, and (ф) the resultant diversity factor arising from mul- 
tiplicity of industries. Arising from this latter point, great care has 
to be exercised in the districts where the industries are all practi- 
cally of one nature, for the diversity factor will be almost unity in 
such cases. | 

The competition of the older established rival, gas, must be met 
by improvements in, and the greater economy of, metallic filament 
or other new types of lamp rather than by the cheapening of the 
cost of production. The effect of power supply superadded to 
(the “ A lighting supply must of necessity 1 ine general post of Ln 

Agi d i nt diversi 
sincourt ”) had fouled an abandoned cable and that под, Боса d factor, and in this country probably 2d. per unit 


the shi " Э 
of the 5 had sacrificed an anchor in so doing, as a result « Abstract of a Paper read before the Institution of Electrical Engi- 
) ° . - Ы i 

ompanies' notice. The Court of Appeal now decided ' neers. 
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may eventually be reached as an average cost of lighting units. 
This reduction of price, however, cannot be compared with the im- 
portance of a probable reduction of energy per candle-power from 
4 watts to, say, 1:5 watts. 

No doubt this present competition is really healthy for the elec- 
trical industry, if hard upon the present workers; for them the 
struggle for existence will bring improvements which will result in 
the survival of the fittest, which for lighting and power— bias apart— 
must prove to be electricity rather than gas or other systems, if 
only from its inherent better characteristics affecting health, clean- 
liness, safety and adaptability. It is to power supply, then—after 
lamp manufacturers have evolved their best—that suppliers must 
look for increased output and steady growth. The author does not 
mean by this that power should be supplied at rash speculative 
prices, as so many electrical undertakers, particularly in London, 
are now doing. What is meant is that power should be obtained 
as a result of a rational system of charges based upon an economi- 
cally designed power station and distributing system. together with 
a sound foresight into the effects of such an added load upon any 
undertaking. Unfortunately so many of the present smaller systems 
have so high an expenditure per kilowatt installed that such reason- 
able charges cannot be made by them, except at the cost of other 
more ро table consumers. It is to show some remedies for this 
difficulty that this Paper is attempted. 

Table I. sets forth the cost at various load factors of gas engines 
supplied with town gas, suction gas engines, oil engines and small 
local steam plants of from 20 H. P. to 100 H. p. with generators and 
auxiliaries. These res have been obtained from actual users, 
and the author has taken great pains to ensure that the figures are 
reliable. On the one hand they are not merely test figures, which 
afford no real criteria of the commercial working of such plants ; 
nor, on the other, are they figures of obsolete engines, which would 
be unfair to take as a basis. 


Table I.—4»certained Cost of Power per Unit Generated Jor Indepen- 
dent Installations up to 100 n. p. 


Annual | Town gas at Suction or | | CAv 
load 28. per 1, C00 producer Oil. | Stenm. Mni ad 
factor. cubic ft. gas. OUS 
d. d. d. d. 

1:520 1:286 | 1:322 1:588 
1:270 0972 | 1:031 1121 
1:040 0813 | 0:876 0:954 
0-904 0715 | 0:806 0:879 
0812 | 0:650 | 0705 ^ 0-778 
0:625 0511 | 0:542 0:617 
0:514 , 0426 | 0:429 0:500 


The author has taken town gas at an average price of 2s. per 
1,000 cubic ft. апа, in the case of suction or producer gas engines, 
anthracite coal at 22s. per ton, or small peas at 10s. per ton ; and oil 
at 428. 6d. per ton. In the figures water is taken at an average price 
of 6d. per 1,000 gallons, repairs and lubricating oils are taken from 
actual figures, and dep reciation and interest on capital outlay are 
taken throughout at 10 percent. These are the real figures with 
which manufacturers debit themselves, although it is fair to point out 
that in nearly every case there is no proportionate charge for super- 
vision or general establishment charges, or for rating. Attendance 
18 frequent] not debited to the cost of power, and, therefore, on all 
points, the figures given are decidedly fair +0 these sources of power, 
and are even somewhat unfair to electricity supply. 

_ Table II. sets out comparative figures for larger and less frequent 
installations of 100 n.r. to 500 н.р. 


Table II.—Aacertained Cost of Power per Unit Generated for Inde- 
pendent Plant from 100 n r. to 500 11. P. Installed. 


Annual load 


Suction бе : | Axeruge 
factor. producer gas. | on. Steam, сове 
Per cent. d. | a. d. d. 
10 1:273 | 1:007 1:086 1:122 
15 0:914 | 07,78 0811 0°844 
20 0:760 i 0:€56 0:675 0:696 
25 0:670 0:584 | 0:590 0:615 
50 | 0:596 | 0:535 0:534 0:555 
50 | 0:447 0:42 0:421 0:433 
80 0-358 | 0366 0:357 0:360 


The author then gives some actual data, mostly determined by 
himself, of the power required in different industries. 


Graving Docks.— Take, first, the cost of an electrieally-driven pon- 
toon, capable of berthing vessels up to nearly 4,000 7955 dispiace. 
ment. The pumps are four in number and are electrically-driven 
centrifugal pumps, each 18 ір. diameter. The following are official 
figures obtained when actually docking a vessel of 2,600 tons: 
8,875 tons of water pumped; maximum head on pumps, 27 ft. ; 


average head, 16 ft.; time taken to empty. 25 mi b 
consumed, at 1:375d. per unit. pty, 25 minutes; 123 units 


: The actual total cost per ton of vessel docked was: Power, 
‘064d. ; wages, &c., 0'100d. ; interest and depreciation at 10 per 
cent., 0°159d.; total, 0°828d. ; 

For comparison take another case—viz., that of a graving dock 
driven by two gas engines, 40 н.р. each, each driving horizontal 
centrifugal pumps, each 21 ір. diameter, with a capacity of 9,820 

ons per minute, with a maximum head of 28 ft. and an average 
ead of 17 ft. The following are the data when docking a vessel of 
1,760 tons: 10,682 tons of water emptied ; time taken, 128 minutes ; 
gas consumption, 4,600 cubic ft. at 1s. 6d. per 1,000 cubic ft. The 
actual cost per ton of vessel docked was: Power, 0:046d. ; wages, 
&e., 0'419d.; interest and depreciation at 10 per cent., 0 587d.; 
total 1:045d. 

Although the graving dock represented а much longer run and а 
better load factor, yet the cost of docking by gas-driven plant was 
three times that of electrically.driven plant. It is fair to say, how- 
ever, that ihe electrically-driven plant is of recent design, whereas 
the gas plant cannot be said to be modern. Supply to docks will 
not, however, represent an important item, as they must neces. 
sarily be limited in number. Electrical suppliers will do well to 
adopt a method suggested by the author, which was to stipulate 
that during peak loads in the restricted winter months, only 
one-half of the pumps should be worked, the docking on these 
occasions, there fore, taking approximately twice the usual time. It 
is a aaron ha wever, how few are the occasions when this restric- 
tion has to be enforced. 

Dock installations require an extensive system of jib and other 
cranes, capstans and other auxiliaries. These, however, are во 
demnonstrably better than hydraulic cranes and capstans, both in 
speed of working and annual cost, that it is unnecessary to dwell 
upon them. | 

Shipyards.—We are enabled to compare the actual costs of gas- 
driven and steam-dri ven local plant of two neighbouring shipyards. 
Both the yards were electrically equipped, the local generating plant 
in the one case being driven by gas engines supplied from the town 
mains and in the other by modern steam engines. In the gas 
driven plant the folowing are the data given by the authorities 
themselves, and carefully checked by the author: Duration of test, 
four months; ordinary working conditions; number of gas engines, 
three; total brake-horse-power, 860; total kilowatts, 225; belt- 
driven shunt-w ound dynamos, 230 volts ; maximum load recorded 
on switchboard , 207 kw. ; total units generated, 88, 125; load factor, 
14 por cent ; cost of gas, 1s. 6d. per 1,000 cubic ft. The cost of 
power actually ascertained (but excluding any item of supervision, 
general establish ment charges or rating of machinery) was as follows: 


Gas, 5,000,828 cub. fi .. £223 0 10 
Engine and dynamo oils OO 21 1 7 
Water at 6d. рег 1,000 gulloas ........................ 200 
Waste апа вбогез................................... 860 5 910 
Repairs (material . " 516 8 
Attendance and repairs (labour) . . 94 12 1 
Interest and depreciation at 10 per cent 60 0 0 

Total cost for four months. . £407 1 0 


representin g a total cost per unit of 1:178d. It is only fair to point 
out that the item “ attendance and repairs (labour) із an excessive 
one, but the figures are, nevertheless, a statement of fact. 

For comparison we may take the following particulars of an inde: 
pendent steam-driven plant in a combined shipyard and engine 
works; Duration of test, one year; ordinary working conditions, 
four triple-expansion condensing steam engines, high speed, enclosed, 
each 250 k. .; total, 1,000H.P., 672kw.; cooling towers; boiler 
pressure, 160 Ib.; no superheat; marine boilers, close to en- 
gints; maximum load observed, 504kw.; total units metered at 
switchboard, 891,655; load factor 22 per cent.; class of coal used, 
small at 11s. per ton; pounds of coal per unit generated, 7°8. The 
following was the ascertained cost of generation : — 


TOUR a fh caidas oka us petas insat ése est dus £665 0 0 
Coal, 2,924 tons at 113. ..................... 1,608 11 11 
Feed water Ооа ы n 59 0 6 
Circulating water and make-up ......... 5119 6 
Lubricating oils .................... . £8 8 5 
Repeirs and neral stores . 141 2 10 


Interest and depreciation at 10 percent. 1,042 зе 9 6 
representing a total of 0:974. per unit generated. Tho author's 
experience leads him to think that whatever may be the sesh 
obtained on test—whether with gas or oil engines or steam the 
consumers do not give that attention to the upkeep of their plant 
which might be expected, and the figures quoted are really reason 
able average figures obtained in practice, and this is an argument 10 
favour of g enerating plant being in expert hands in a cent 
power station. T 
The auth or then referred to а Paper* read before the Institution 
of Electrical Engineers by Mr. Williamson, giving particulars 0 
of  1есітіев! Engineers by Mr. Williamson, giving Pe 


* Journal of the Institution of Electrical Engineers, р. 925, Vol. 
XXXII., 1903. 
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various stations installed at large works, the generating cost vary- 
ing between 0°675d. and 0:970d. per unit. 

Paper Mills.—The following are particulars of a paper mill which 
came under the author's notice, and which the author believes is 
typical of very many throughout the country, which offer & field for 
electrical enterprise: Duration of test, one year; ordinary working 
conditions ; number of engines, 25 ; total brake-horse-power, 1, 820; 
total coal consumed for power driving, 17,680 tons; average horse- 
power, 1,760; running hours per annum, 7,000; total horse-power- 
hours, 12,320,000; annual load factor, 79 per cent. The cost of 
power was as follows :— 


КОКК УЛИ О ЫЛ ОО О О О £9,724 

Oils and es 8 156 

Wages "PR 1.521 

Repairs . . . —— 700 

Interest and depreciation at 10 per cent. 2,730 
£14,834 


representing 0:294. per horse power. hour, or an equivalent of 0°41d. 
per unit generated. In works of this class, however, it must not be 
forgotten that boilers have to be installed in any case, and much 
coal used, for boiling the esparto grass, heating and drying the pulp 
and heating the calenders. In this case, out of а total of 26,000 
tons used per annum, no less than 8,820 tons were used for heating 
and drying purposes, the balance being required for power. 
Works of this class have во high an annual load factor, and, in the 
author's opinion, are of such а size and nature, that it becomes а 
difficult problem for a central power supply (unless of very large 
dimensions) to compete successfully with the manufacturer's own 
plant, more especially as the very nature of this day-and-night load 
does not permit of any improvement of the general diversity factor 
at the power station. The author calculated that this consumer 
could have reduced the annual cost by 20 per cent. by installing 
high-pressure boilers, and by substituting motors for the wasteful 
steam engines situated at the outskirts of the mill. This would have 
reduced the cost of the manufacturer's own power from his own 
plant to an equivalent of 0 88d. per unit. 


Jule Mills and Cotton Mills.— A jute mill is another difficult class 
of factory for the successful competition of electricity, and is very 
similar to cotton and other textile mills. The running hours are 
usually about 2,750 per annum, and the load is practically constant. 
This represents an annual load factor of 32 per cent., but a plant 
load factor of 92 per cent.—thus the cost of power is exceedingly low. 
In an actual modern mill having a total horse-power ot 900 the 
annual costs were as follows :— 


Coal ефе ccc зә „ „ „ вва 6 „ 6 6 6 6 6 6 6 6 6 0 00 65 2 26 
Water r / ТОЛУУ ЕР 
Wages and repair t . 720 
Interest and depreciation at 10 per cent. ............ 1,350 
- £3,638 


which is equivalent to 0:374. per horse-power-hour. Оп an annual 
output of 2,284,500 K. P.-hours this is equivalent to a price of 0:484. 
per unit. In this class of mill the main engines represent about 83 
per cent. of the total power installed, the remaining 17 per cent. 
being made up of auxiliaries scattered about the place, which it 
would certainly repay to equip with motors, not only because of their 
isolation from the main drive, but also because the auxiliaries 
generally require to run for longer periods than the main engines in 
nee to keep pace with the output from the spindles, spinning 
rames and general machinery. It is interesting to know that in 
EE of this description the shafting losses represent 25 per cent. 
0 ү total power. Regularity of speed is absolutely essential, and 
à е ree phase motor is the most beautiful application possible, not 
only giving regular speed, but also freedom from fire risk, which is 
important in this class of works. 
di r. T Mon in 1905 quoted some figures of a new mill engine, 
Pius ull-load diagram was 738 r.H.P., and the light-load friction 
9 800 1. H. p, showing an apparent efficiency of only 59 per 
for el п such a case there must obviously be а good opportunity 
indie 9 driving. He went on to say that the total cost per 
92 5 -horse-power year comes out to something of the order of 
is i to £2. 108. for large mills —i. e., equivalent to £3 to £8. 7s. 
рт + owatt year—and in the case of small mills from £3. 7s. to 
reall в. per kilowatt year. Although he does not give the figure, this 
din d отав that, based upon the usual running hours of 2,700 per 
uM d "E cost per unit ranges from 0°257d. to 0:287d. for large 
1 РУ from 0 287d. to 0:373d. for smaller mills. These figures 
only br ch the author to be too low. It is obvious, therefore, that 
zen i e greater efficiency of electrical driving—i.e., by competing 
mills b € cost per useful horse-power at the spindles, &c., can these 
521 f successfully dealt with by electrical power. If the 59 per 
саг * ciency mentioned above is, however, a usual figure, there 
cessful] no question that the cost of ро motors could be suc- 
е 7 5 In the investigations of jute mills, however, the author 
en able to make the friction losses greater than 80 per 
JJ ee een ee ees. 


* 
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cent., and information on this point from engi ho haves 
deal with mills will be of value. R 


Collieries.— In a paper“ read before this Institution, Mr. C. P. 
Sparks quoted some figures for the installation at the Powell Duf- 
{гуп Collieries. For 8,000 kw. installed, these showed а total cost 
for the power house of £11°5 per kilowatt, and for distribution and 
sub-stations £2:6—14.e, a total of £141 per kilowatt installed. 
For an annual output in units of 4,800,000, average load factor 
36 per cent., coal consumption per unit 8°7 1Ь., апа cost of coal 5s. 
per ton, the cost of power was as follows :— 

Ваппш Соз P 0:18d. 
Interest and depreciation, 10 per cent. on £34,000... 0:174. 


In such a case it would appear to be impossible for an outside 
power supply to compete successfully with the colliery's own plant. 
For smaller collieries, involving an installation of, say, 1,000 kw., 
the power station would no doubt successfully compete, as the capital 
and standing charges would raise the cost materially. 

Steel and other large Works.—The remarks that have been pre- 
viously made upon the cost of supply to engine works apply gener- 
ally to works of this description. Annual load factors of from 20 
to 25 per cent. are obtained, and the prices are found to range be- 
tween 0°7d. and 0:64. per unit. Therefore, on referring to the 
schedule of charges given later, it will be seen thit a large power 
company could compete successfully with works of this description. 
Of course some deduction must be made in certain cases for the 
utilisation by steel works of their blast-furnace gases, which are 
utilisable in gas engines. 

Rope making Works.—In the case of a rope-making works which 
the author investigated it was found that the cost represented prac- 
tically 0:54. per horse-power-hour, equivalent to 0'67d. per unit, 
the running hours being 2,700 per annum and the load being prac- 
tically constant. The annual load factor being 30 per cent. and 
the equivalent price in the schedule quoted by the author being & 
little over 0:5d. per unit supplied, it would obviously be possible to 
supply such works from an outside source. , 

Breweries.—The author investigated the driving of a brew ry 
equipped with modern plant. The prime movers were gas engines, 
developing in all 194 н.р. The following were the annual costs, 
from which interest and depreciation are excluded :— 

Gas at 1s. 6d. per 1,000 cubic ft. ...... 2558 14 9 


Wages and repairs ....... . . .. .. . . . 516 12 4 | 
Oils and stores кыз —€— . 111 4 0 : 
—— #966 111 


The cost of driving the shafting amounted to no less than £270 
per annum. Thus the net cost of useful power amounted to 
£696. 11s. ld. The shafting was very lengthy, but owing to the 
positions of the various machines this was unavoidable. The elec- 
trical cost after conversion was ав follows :— 


66,550 units at 15d. . . mnn £416 
Oils and stores . . . Rm meer „20 
Wages and repairs . . C 78 
Interest and depreciation on new plant . 112 


| —— £626 


or 2-254. per unit. In addition there was а great deal of saving of 
room by clearing out much of the ehafting, and absence of vibration 
and noise and of dirt from the oil cups of the shafting. — 

Saw Mills.—The author was responsible for the electrification of 
a small saw mill which was driven by steam engines, the cost being 
over 2d. per horse-power-hour, or, say, 2°6d. per unit. Seven 
motors were installed, ranging from 4 н.р. to 50 H.P. each, with a 
total horse-power of 179. After one year's run it was ascertained 
that the total consumption was 50,785 units. The suppliers found 
the static transformers and high-tension switchboard, the low-ten- 
sion switchgear and fireproof transformer chamber being found by 
the user. The cost to the consumer was as follows :— 


Electricity... . . . . . . . . . . £264 10 2 
Oils and stores . . . 9 3 4 
Interest on sub- station building ... .. 12 0 РТ" 


от 1:854. per unit, exclusive of capital charges on motors and wiring. 
(To be continued.) 


—— 


Electricity Supply in Paris. — The Prefect of the Seine has 
recently appointed a commission, under the presidency of 
M. Maurice Lévy, to study from a scientific, administrative and 
financial point of view the question of supplying Paris with 
electrical energy from various watercourses and particularly 
from the Rhone. 

* Journal of the Institution of Electrical Engineers, p. 477, vol. 30, 
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PRINGLE’S TANGENTIAL SYSTEM OF SUPPORTING OVERHEAD TROLLEY WIRES. 


Summary.—In the usual methods of suspension the ears are somewhat rigidly fixed ; or, at least, the rigidity is sufficient to 
cause reflection of the oscillations in a trolley wire at the facing end of an ear, with the result that the wire is apt to break at 


this point. 


In the system here described, which is due to Mr. P. J. Pringle, each suspension is made by a wire attached to 


two ears a considerable distance apart, the wire being adjusted so as to be more or less tangential to the trolley wire. 


When one considers the troubles resulting from the present-day 
methods of supporting trolley wires for electric tramways, it must 
be admitted that there is room for much improvement. After three 
or four years' running, trouble with falling trolley wires frequently 
commences, and on some systems which have been running for 
longer periods the trouble has become very serious. 

In several of our large towns, Manchester and Dublin, for in- 
stance, and also at Rerlin, in Germany, fractures of the trolley 
wire have become so frequent that it has been necessary to put 
а supporting anchor wire on either side of nearly every ear, so that 
in the event of a fracture the anchor wire will hold the trolley wire 
up and prevent it doing serious damage in the street. Such & method, 
of course, acts as а safeguard, but, at the same time, it cannot pre- 
vent or moderate the liability of fractures occurring later on. 

With circular wire, however carefully finished off the ears 
may be, there must, to some extent, be a blow between the ears 
and the trolley wheel, together with arcing at the trailing ends of the 
ears. On many undertakings the soldered ear has been replaced by 


the clinched ear; but in this type it is necessary to make the sides 
of the ear a little stouter than with the soldered ear, so the above 
effects are slightly increased. Both these types of ears, as they are 
in the path of current collection by the trolley wheel, must suffer 
from wear and require renewal more or less frequently according to 
the service of cars and the extent of uphill gradients. 


Fic. 1.—TaNcentiaL SUSPENSION SYSTEM FITTED TO ONE TROLLEY 
WINE ох A STRAIGHT RUN, 


The introduction of grooved and figure 8 wire has been an attempt 
to get over these difficulties by giving a more or less smooth pas- 
sage to the trolley wheel, but unless great care is taken to have the 
trolley wheel turned up from time to time during its life, and to see 
that the groove in same is not worn too deep, these disadvantages 
still remain, though to a reduced extent. 

Both grooved and figure 8 trolley wire are generally recognised as 
being more difficult to erect, and an effect which in some cases is 
now becoming apparent is the greater rapidity of wear of the trolley 
wheels and increased wear on the trolley wire towards the centre of 
the spans. Мү. Pringle is of the opinion that this is due to the 
difficulty of keeping the grooves of the wire, after it has left the ears, 
on tbe horizontal plane; thus the frictional area of contact is re- 
duced, and, what is, perhaps, much more important, tho current 
density at the collecting point is considerably increased. There are 
cases where trolley wheels have not half the life on grooved wire 
that they have on circular wire; this point, therefore, is a matter 
for careful consideration, as it is obvious that there cannot be in- 
creased trolley wheel wear without а corresponding increase in the 
wear on the wire. 

_ The mechanical cars used in grooved and figure 8 wire are very 
rigid in the vertical plane, and this rigidity continues to the ends of 
the ears, and localiscs tho alternating stresses due to vibration of 
the trolley wire toa greater extent than with tho soldered or clinched 
ear, which has a certain awount of flexibility in the vertical plane 
throughout its length. 

The composition insulator used in tramway work becomes another 
source of trouble after a number of years. The actions at work 
have been very fully dealt with by Messrs. R. N. Tweedy and H. 
Dudgeon in their valuable Paper on overhead equipment.* For 


* The Ehetrician, Vol. LVI., pp. 711, 764. 


some time now certain new undertakings have used brown-ware or 
porcelain for the secondary insulation; but а year and a half ago 
Mr. Pringle realised that both primary and secondary insulation 
would be better formed of this material, and, as far as we are aware, 
he is the first to adopt this form of insulation for tramway work. 
Its advantages are very obvious, it being practically indestructible 
and very cheap to renew should this be necessary. 

The actions bringing about deterioration and fractures of trolley 
wire have been very fully dealt with by Mr. Sheardown in his 
Paper* before the Institution of Electrical Engineers at Dublin, and 
his opinions fully confirm those held by Mr. Pringle. The eupporting 
of any overhead wire at a central point means that any vibration 


iransmitted to the wire on either side of this is reflected at this 
Buspensica Wir Ад 


Fic. 2.—SKETCH or STRAIGHT-LINE Ear. 


point, and, in this reflection, the wire adjoining the supporting por- 
tion of this central point must be subject to alternating stresses, 
which, in time, bring about а change in the molecular structure of 
the wire, or, in other words, produce crystallisation which may be 
sufficient to eventually lead to ite fracture. 

This action can be seen any day on a tramway system. One span 
of trolley wire may be violently swinging while the adjoining span 
may have little or no motion on it. These swings are not in syn- 
chronism, but are quite independent of one another. This action 
occurs whether the central point of attachment is absolutely rigid 
or has vertical flexibility. 

The old rigid hanger bolted to the bracket arm was certainly a 
little more severe than the so-called flexible bow-string suspension 
used to-day, but this is mainly owing to the ear in the case of tho 
latter suspension not being in rigid contact with the bracket arm 
с so allowing a small amount of vertical motion to the ends of 
the ear. 

Span wire construction, which may have a vertical flexibility of 
an inch or two on the passage of the trolley whecl, still suffers from 


Trolley Wire 


Elevation 
Fig. 3.—SKETCH or PULL-OFF USED ON CURVES. 


the hinging action at the ends of the ears and the reflection of the 
vibration at the centre of the support, in just the same way u$ 
bracket-arm construction, and the records of fractures go to show 
that there is little to choose between bracket-arm and span work in 
regard to the frequency of such occurrences. 


DESCRIPTION OF THE SYSTEM. EV 

The main principle of this new method of suspension, which is the 
invention of Mr. D. J. Pringle, borough electrical engineer and Mam 
ways manager to the Burton-on-Trent Corporation, is the supporting 
of the overhead trolley wire and its fittings by means of р, 
wires tangential (or very nearly во) to the natural curve of 
trolley wire. Assuming that the trolley wire is 000 gauge, then a j 
point of support there will be a downward pressure of some 60 lb. ө 
to the weight of the wire. In the tangential suspension system the 
vertical pressure required to keop the wire in a state of suspension 
is transferred from the trolley wire itself to a supplementary a 
pension wire on which the trolley wheel does not run (see Fig. ^^ 
and the forces on the supporting ears are all tensile. 


* The Ehetri-iun, Vol. LVIIL, p. 483. 
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In practice, about 10 ft. is the length of the tangential suspension 
measured from tip to tip of the ears, and the centre of this is about 
4½ in. to 6 in. above the trolley wire. By special designs of ears, 
these tangential stresses are applied without distorting the evenness 
of the trolley wire, and bends and curves of any radius can be dealt 
with without pulling the ears over sideways or affecting the smooth 
running of the trolleys on the wire. Fig. 2 shows the ear in use on 
straight-line construction, whilst Fig. 3 gives an idea of the type of 
pull-off adopted on curves, which is made either right-handed or 
left-handed as required. The method of using these ears will be seen 
in Figs. 1, 4 and 5. The suspension or pull-off wires pass over the 
lower insulator scen in Fig. 6, and are thus free to move, so as to 
accommodate themselves to the trolley wire movement. Fig.2 shows 
the latest type of ват, as used by Mr. Pringle, The suspension wire 
is passed round the groove, as shown, and the lips AA are then 
hammered down over the wire. This allows the work to be carried 
out very quickly. 

lt is recommended that the suspension wire should be 7/12, which 
is ample for the stresses to be dealt with. The special insulator 
used for this system can adjust itself to any side stresses there may 
be. Both primary and secondary insulators are of the brown-ware 


Fic. 4. —TANüENTIAL SUSPENSION PLL Orrs IN Ust AT BURTON AND 
DERBY. 


reel pattern. The lower of these (see Fig. 6) supports in its groove 
the centre of the suspension wire, but the suspension wire is not in 
any way directly attached to same, it being free to slightly rotate 
the insulators when required. The complete fittings, therefore, re- 
quired for а pair of these suspensions are two special double insu- 
lators, which are of very simple design, two suspension wires and 
four Sin. ears, in comparison with the usual requirements of bracket- 
мш work —i e., a pair of malleable cast suspension brackets, two 
globe insulators or one globe and one Brooklyn insulator, two insu- 
lated bolts, two hangers, bow-string suspension wire and two 15 in. 


ears, or if span work, less the suspension brackets, but with Brook- 
lyn insulators of a heavier pattern. 


Fio, 5 — ў 
Ма, Prince's MEeE1HOD PARTLY APPLIED TO А CURVE АТ Burton, 


The following ni А ] І 
method of 85 l are claimed by Mr. Pringle for this 


10764 v pe Increase in the Vertical and Horizontal Flexi- 
tion with fi e of Support.—Comparing bracket-arm construc- 
Vertical 19810 9 suspension, the average trolley pressure gives a 
there ma be d to the end of the ear (ignoring any slight motion 
у be due to 1 in the bracket arm) of about |"; ee 

ive ssure applied to the end of the ear horizontally 
аа ш of about А, in., while with the tangential sus- 
respectively j к Ta support a movement of about 1] in. and 3 in. 
0 support x ишпе. Since the downward pressure at the points 
trolley wire n the ordinary suspension, due to the weight of the 
; 18 many times in excess of the usual trolley pressure, 


9 Same pre 


it will be seen that the centre of the ear becomes very rigid as com- 
pared with the rest of the overhead wire. 


In bracket-arm work there is a slight springiness in the bracket 


arm and poles, and in span work a rather increased springiness due 
to the two poles being pulled together by the span wire. Any 
upward motion, when the trolley passes, due to the springiness of 
the poles, is of little avail, asthe swinging and vibration of the trolley 
wire ajjoinin 
another, and these vibrations, notwithstanding a certain amount of 
vertical flexibility, are reflected in the same way at the centre of the 
supporting ear as with the more rigid bracket-arm work, thus 


each ear are still practically independent cf one 


Fic. 6.—Bracker-Aum Hancen (F full size). 


enabling these vibrations to exert all their deteriorating influence on 
the wire in the neighbourhood of this practically rigid support. 
Although span-wire construction gives vertical motion on the pas- 
sage of the trolley greater than with bracket-arm construction, still 


this does not remove the independent vibrations referred to above. 


Removal of Causes of a Fractured Trolley Wire.—Owing to the 
increased and die de flexibility tho vibration of the trolley 
wire and the blow on the front end of the ear due to the passage of 
the trolley are not reflected against an almost rigid suspension, as 
is the case with other methods. The hinging action of the moving 


— 


FIG. 7.—TRIPLE SUSPENSION FOR High srEED TRACTION. 


i i ich occurs equally in 
trolley wire against the onds of the ears, whic 
b rack ot and п construction, is undoubtedly the ош ot adidas 
change in the molecular structure of the trolley wire, W Е era 
certain time leads to its ultimate fracture. The motion : the sup 
porting ears with the tangential ee mt 5 
: А | 
of a trolley wheel, is of an easy, flexible nature, ШЫ s 
i ire between them vibrating freely an 
Po emotion oft i hat in the form of a float. 
i tion of the trolley wire, somewha | | 
. thus eliminating the above very serious defect in the 
ent methods of suspension. | { 
к Use of a Non-fouling Ear with Circular Wire.—The аа Ra 
the ears in the ordinary method of suspension are SEE. 
due to the dead weight of the wire, but in addition there is 
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ing action of the trolley wire against the ends of the ears, which is 
liable to cause the peeling away of the wire from the ear, unless the 
ear is of such a depth as to grip the wire to à more or less extent. 
In the tangential suspension system this hinging action is removed, 
and an entirely new class of stress thrown on the ears, both in 
straight line construction and at pull-offs—i.c., a tensile one and 
almost parallel to the trolley wire. Under these conditions it 
becomes practicable to use а special form of ear in soldered contact 
with only the top half of the wire, 80 as to be non-fouling. The 
strength of soldering under these conditions is very great, and prac- 
tical tests show that the trolley wire will part in preference to the 
soldering giving way. 

The ears are milled out very slightly larger than the actual 
diameter of the trolley wire, and the latter is tinned previous to 
applying the ears. Two small thumb-screw clamps are used for 
holding the trolley wire tight down in the groove of the ear during 
the soldering process, so the two surfaces to be soldered are in а 
true and close contact, very different from what usually occurs with 
the ordinary soldered ear. The riveting over of the ear distorts 1t 
considerably, and the area of the wire w ich is actually in soldered 
contact with the ear is generally very small. A number of tests 
have been made by Mr. Pringle using 000 В. & 8. trolley wire 
0409in. diameter, and, with the 8 in. ear used on straight-line 
work, the ear casting has broken at stresses of 8,0001b. without the 
ear attempting to leave the wire. With the pull-off ears, which are 
about 12 in. long and of a stronger pattern, several tests have been 
made to prove that the trolley wire will fracture, requiring 4 stress 
of some 6,000 Ib., without any signs of the soldering giving way. 

Mr. Pringle is now experimenting with malleable iron ears for 
soldered work, but, of course, such an ear would not be flexible under 
ordinary conditions, malleable iron being unsuitable as a current- 
collecting surface. The soldering with malleable iron ears has given 
as reliable results as gun-metal under stresses sufficient to fracture 
thetrolley wire. It isanticipated that the use of malleable ears will 
tend to further cheapen the cost of construction, except in cases 
where the local conditions are such that malleable iron, though 
galvanised, would not be suitable. 

The use of а non-fouling ear on all systems equipped with circular 
wire is of the very greatest importance. An ear once installed on 
the tangential suspension system is said to suffer no deterioration 
in use, and its life, therefore, would be equal to that of the wire 
itself. In addition, the sparking at the trailing end of the ear, causing 
local wear on the wire, is removed, and the life of the wire thereby 
greatly increased, With the possibility of getting an absolutely 
non-fouling ear on circular work, future maintenance becomes reduced 
to a minimum, and the necessity for reverting to grooved wire is 
now unnecessary. Some people object to the use of the ordivary 
soldered ear, but when the deleterious hinging action at the ends of 
the ears is removed, no objection should be taken to the soldered 
non-fouling ear above described. : 


4. Rejuvenating Existing Worn Lincs.—In practice the best con- 
dition is found to be when the tensile stress thrown on the trolley wire 
between the supporting ears is reduced to about one-half, the remain- 
ing half being taken by the suspension wire. In all pull-off work, 
by the provision of a strain-bolt, this can still be adhered to. This 
is of distinct advantage in the supporting of section insulators, 
frogs, &c., and further of very great importance where it becomes 
necessary to strengthen existing trolley wire, which is either weak- 
ened by wear or has been erected a sufficient number of years for 
a change in the molecular nature of the metal to become sufficiently 
advanced to be dangerous. By replacing ordinary suspensions under 
these conditions with tangential suspension, one can practically ob- 
tain a new overhead line apart from the general wear that has 
taken place on it, and ensure that the future wear on the trolley 
wire in the neighbourhood of the ears will be no more than the 
normal wear occurring on the wire as a whole; that no further 
wear will take place on the cars, thus eliminating future ear renewals, 
and that the causes bringing about the present rapid molecular 
change in the metal adjoining the points of support will be removed. 
If breakages of trolley wires have been of frequent occurrence, indi. 
cating that crystallisation has developed to в considerable extent, 
it might be advisable to pour hot solder on the trolley wire when 
the old ear has been removed. 


5. Non-deteriorating Insulation.—The form of insulator, both 
primary and secondary, in this design of suspension, consists 
of a brown-ware reel pattern. These insulators are applied in 
such a manner that they only have to carry the dead weight 
of the wire, and, where there is any side stress, the addi- 
tional stress due to this. This allows a big margin of safety com- 
pared with the stresses thrown on the same class of insulator where 
it has been used for secondary insulation in bow-string suspension, 
the stress on it in these cases being very many times greater. The 
insulating properties of this form of insulator have been proved to 
be exceedingly high in all weathers, and the following advantages 
from their use will be at once apparent :—The gradual deterioration 
of ordinary insulating bolts, globes, and Brooklyns, due to corrosion 
and electrolysis, is entirely done away with, and the’ expense of 
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such renewals also. Should the reel insulators meet with any 
mechanical damage their renewal is exceedingly simple and the 
cost very small. They are exposed to the weather and thereby 
kept sufficiently clean, without harbouring dirt and other foreign 
matter, as is the case with hooded insulators, unless special pro. 
vision is made to prevent this. 

Previous to using the brown-ware reel insulator for both primary 
and secondary insulation, Mr. Pringle had 50 pairs of these under 
continuous test at 500 volts at the power station, where they were 
exposed to weather and any dirt or dust that might be about. Even 
in very heavy rain the leakage test of these insulators showed very 
good results, amounting to about 20 milliamperes ; and on the 
rain moderating the insulation at once rose, and on ceasing reached 
about infinity. The same type of insulator has also been under 
test at & pressure of 2,000 volts alternating for several months with 
excellent results, so there need be no fear that an insulator entirely 
exposed to the weather will not give satisfactory results. The same 
principle is now being recognised to be the correct thing for very 
high voltages, and it is possible that this form of insulator will in 
time supplant the petticoat form. 

6. Reduction of Sag.—A straight run-through is given to the 
trolley wire for some 10 ft. at each support, or more if desired, the 
effect being to very greatly reduce the variation in height of the 
trolley wire, and the sudden reversal of motion that occurs to the 


trolley wheel when ascending the sag at the front part of the ear 


(see Fig. 8) and then suddenly descending the sag at the trailing end. 
The higher the speed of the line the greater is the blow caused by 
such variation in the height. 

7. Smoother Running.—All bends in the line and pull-offs have the 
angle halved, giving much easier running and higher speeds on bad 


pull-offs and greatly decreasing the liability of derailment of trolleys 


and accidents therefrom. This also has the effect of minimising the 
side wear on the trolley wire (which is often considerable) due to 
the sudden change in motion that occurs to the trolley wheel when 


leaving the ear. 


8. Adaptable to Circular or Grooved Wire. —This system is equally 
suitable for either circular or grooved wire and the advantages which 
accrue are similar in either case. In the latter the mechanical ears 
are specially designed to deal with the tangential strains that occur. 


Fic. 8.—SKETCH SHOWING HIN GING Action AT Ear. 


It is, however, believed that the necessity for grooved wire is now 
non-existent, as the tangential suspension system 18 found to give 
even better and smoother running than is obtainable with either 
grooved or figure 8 wire. | 

9. Low Cost of “Tangential Suspension.” —This will be found in the 
case of bracket-arm construction to come out about the same as, an 
with span work but в little more than, the ordinary suspension in 
vogue to-day, so there should be no determent as regards cost поп 
obtaining the advantages of this form of suspension, which d 

ive greatly increased life to the trolley wire and all overh 
ttings, and eliminates one of the most fruitful causes of рена 

The above comparison of cost is оп the assumption that malleable 
iron fittings are used with the ordinary suspension. As the fittings 
used with the tangential suspension are mainly wrought iron oF 
mild steel, they are comparable, as regards strength and reliability, 
with gun-metal. If, therefore, the comparison between tangenti 
suspension and ordinary suspension is based on the use of gun-me 
fittings for the latter, then it is all the more favourable. — dis 

It might, perhaps, be thought that the suspension wires x l 
case of pull-offs would provide additional traps for trolley whee i 
leaving the wire. Apart, however, from the less likelihood ae 
an occurrence in the tangential suspension system, Mr, Pring hat 
forms us that he has experimented on this point and finds 5 
should a trolley head get between the trolley wire and the ene 
wire, it forces the two apart and peels the ear away from the WI 
without injury to the trolley head. | of 

Where high-speed traction work is in use, the pe EUN 
suspension ате not suitable. The tensile strength of the i i 
wire will only permit of the reduction of the sag to & certain e fot. 
and in addition to this, temperature variations must be allowe the 
Mr. Pringle proposes to apply the “ Tangential suspension ii ра 
form of double, triple or more suspensions in place of the or j* я : 
suspensions required for street tramway work Fig 7 shows ley 
a triple tangential suspension has eliminated the sag in & i 
wire, the adjoining one being supported on the ordinary suspen ў 
The only other system which can reduce the sag sufficien T 15 
deal with high-speed work is the catenery system 1n its ат 
forms, Тһе catenary system ів more costly, 18 of a heavier 


ТНЕ 


struction, and requires stronger poles, and it may yet be found that 
the supporting of the stranded messenger wire, from an insulator 
at each pole, causes some of the changes in molecular construc- 
tion previously referred to. The vertical supports in the catenary 
system, when high speeds are dealt with, do not give as flexible 
riding as might be desired. The tangential system avoids any 
slight blow there may be from the use of these vertical supports. 
Mr. Pringle believes that a double tangential suspension will give 
very good results on speeds of 20 to 80 miles an hour, and a triple 
or quadruple suspension on still higher speeds. 

It is being recognised in America that transmission lines are 
gradually suffering from change in the molecular nature of the wire 
at the support, due to the alternating stress set up by windage and 
other causes, and we hope at a later date to be able to give some 
further details of the use of the tangential suspension system for 
such lines. 

The tangential suspension system has been in operation at 
Burton. on- Trent for the last 18 months, any repair work that has 
been necessary being carried out on this system ; also all parts of 
the line where there is the greatest rigidity have been changed 
over as quickly as possible to the above method of suspension. 

The Derby Corporation tramway system has lately been extended 
for about 13 route miles along the Uttoxeter-road with trolley wire 
supported on the bracket-arm system, and for about 1} miles on 
the Ashbourne-road on the span wire system. The tramways with 
these extensions now consist of 20 track miles, or a route mileage 
of 14. Mr. T. P. Wilmshurst, borough electrical and tramways 


engineer at Derby, is responsible for the electrical equipment of 


these extensions, and he has appreciated the fact that the present- 
day methods of suspending trolley wires have many defects, and 
that the “ tangential suspension" system would offer many ad- 
vantages. In January, 1907, he decided to adopt this system for 
the whole of these extensions. Messrs. R. W. Blackwell & Co. 
obtained ths contract for the overhead equipment excepting the 
actual suspensions, these being erected by the tramway department 
staff under the supervision of Mr. Wilmshurst and Mr. F. Harding, 
general manager of the tramways. These extensions were passed 
by the Board of Trade on November 20, 1907, opened for traffic on 
the same day and have been running with every Satisfaction since. 
e recently inspected the tramway extensions at Derby, and 
Were struck with the very smooth and sweet running of the trolley 
heel over the suspensions and the easy flexibility obtained in all 
irections, and can, therefore, appreciate the advantages of this 
system for high-speed work. We understand also that this system 
3 been adopted to some extent in Dublia and Sunderland. 
г. Geo. W. Green, of Messre, G. W. Green & Co., who, it may 
ллы, are the sole licensees for this system, has assisted 
: S riogle in working out the details of this system and also its 
Fp'cation not only to traction work but also to high-tension trans. 
га lines. We are indebted to Mr. Pringle for the information 
a eth e and for showing us the details and those parts of the 
si > line at Burton where the tangential suspension ” system 
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CORRESPONDENCE. 


T 5 
HE DEVELOPMENT OF THE TURBO- GENERATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


in In reply to Mr. L. Schuler's letter on the subject of 
date nea (Your issue of December 27th), I cannot trace the 
the deste iments, but find the device properly embodied in 
Dymo t of an a compounded generator of the Phoenix 
time ; 0„ dated April 20, 1905. I have used it from time 
11 5 parallel with the series ier of feeder-boosters 
ments mado Gone dynamos in cases where special require- 
of the 5 0 e desirable an exactly straight line characteristic 
Елш eld, but Wish to point out that I never had a 
letter. in А experienco like the one referred to in Mr. Schuler’s 
ner faults hich it was found necessary to correct in this man- 
which [ im the design of ordinary interpole machines, for 
consider the device quite unnecessary complication. 
aper as one of the methods, though I 
y permit of a higher speed being suc- 
Bradf, employed for large turba senen ton Т am, &c., 
rd, Jan, 7, R. Pout. 


Y OF ALTERNATE-CURRENT TRANSMISSION 
IN CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: It; Ң | 
treatment i а pity to see Dr. C. V. Drysdale’s mathematical 
9 the problem marred by want of mathematics, for 
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а very elementary application of the differential caleulus would 
have shown that the discrepancy of nearly 1 per cent. in arith- 
metical results mentioned on р. 394 could not be ascribed to 
the use of fonr-figure logarithms. A Wrong sign in one place 
and a unit slip in simple addition in another account for the 
main portion of the discrepancy. 

It will be good practice for students who are interested 
enough in the subject to re-calculate the quantities on tho lines 
80 explicitly detailed, and arrivo at, of course, identical results 
in both cases. 

I fear a carpenter who excused want of fit by the explana- 
tion tbat he had not troubled to use tools sufficiently sharpened 
for the job would soon find himself in ‘a procession of the 
unemployed !—I am, &c., SHOE-HORN. 

Jan. 7. 


PUMP EFFICIENCIES. 
TO THE EDITOR OF TIIE ELECTRICIAN. 


Sin: I have read Mr. Sydney F. Walker's letter respecting 
the efficiencies of the two examples of three-throw pumps and 
motors, and I should like to say finally that the efficiencies 
given in these tables are absolutely accurate as regards tho 
input into the motor terminals and the actual horae-power in 
the water. It is rather difficult to obtain the accurate efficiencies 
of the various types of machinery comprising a combination, as 
Mr. Walker well knows, and these aro given as accurately as 
possible. 

The efficiencies may possibly strike Mr. Walker as being high, 
but they have been obtained by using machinery well con- 
structed, machine-cut gearing, and the pumps are designed to 
give as little friction in the glands as possible with large 
valve areas, 

I have no hesitation, however, in stating that the efficiencics 
given, and which were obtained after lengthy runs, are not 
only absolutely correct, but that they can be repeated at any 
time, and I could also, if necessary, point to а number of plants 
working in various parts of the country where equally good 
results are obtained. 

Possibly Mr. Walker is thinking of the ordinary cheap type 
of three-throw pump with cast gear, tightly packed glands, due 
to short stuffing boxes, and restricted valve areas, and, if so, 
he is comparing efficiencies obtained long ago with inefficiont 
pumps with efficiencies now obtained with pumps constructed 
on proper lines.—-I am, &c., THE REVIEWER. 

[Mr. Walker will find an efficiency test by Mr. Morris on à 
mining pump in the Transactions of the Institution of Mining 
Engineers, Vol. XXX. The figure obtained was 85 per cent. 
This correspondence is now closed.—Eb. Е | 


POSSIBILITIES OF ELECTRIC HEATING AND 
COOKING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In the first paragraph of “Notes” in this week's 
Electrician, allusion is made to the expense to which the average 
householder has hitherto been put if he wished to instal 
electric heating and cooking apparatu: The expense, аз 
stated, was not confined to the apparatus alone, but was in- 
creased by the necessity for providing a special circuit. 

May I point out that this latter expense, at all events in 
towns where a supply of direct current is available, has now 
been obviated by the "'sub-meter system introduced by the 
Reason Mfg. Co. (Ltd.). A full description of this system, 
written by Мг. Н. 5 Hatfield, B. Se., appeared in The Electrician 
of September 13th, 1907. As described in Mr. Hatfield sarticle, 
under this system miniature electrolytic meters аго installed 
so as to register only the current taken by the heating or оа 
domestic apparatus, the units thus registered being seed 
up at power rate and deducted from the total vs er y 
units registered by the consumer's main meter. Thus the 
of a special circuit is avoided, and the central station 
an easy method of increasing his 
is being tried at a number of towns 
с агз to be highly 


expense of c > 
те is „ Ms 

ower load. This system à 
m the United Kingdom, and so far арр? 


successful. 
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I trust that the above will 
connection with your remarks re the 
house's Paper.—I am, &c., 

The Reason Mfg. Co. (Ltd.), 


be of interest to your readers in 
discussion on Mr. Wood- 
HERBERT F. REASON.. 
Lewes-road, Brighton, Jan. 6. 


[At the moment of going to press we have received a long 
letter from Mr. Cuthbert Hall in reply to Prof. Fessenden’s 
letter in our last issuc. Owing to pressure on our space we 
have been compelled to hold this over until next week. -— 
Eb. E. 
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ELECTRICAL MEASURING INSTRUMENTS AND 
SOME OF THEIR WEAKNESSES." 


BY KENELM EDGCUMBE, 


Ifthe ways of measuring instruments were better understood, 
and their weak points more fully recognised, engineers would be 
spared many a mauvais quart d'heure. The mistake is often made 
of not selecting a suitable scale. This point is of importance in 
moving-iron instruments, since owing to the permeability of iron being 
small atlow inductions, the lower part of the scale is always cramped. 
The specification of an instrument with a scale reading far beyond any 
probable maximum load is therefore to be avoided. This point is 
not of so great consequence in moving-coil instruments, but is of 
supreme importance in ampere-hour or watt-hour meters, since 
with very light loads it is not simply a case of the indications being 
inaccurate, but the meters will not start at all below a certain 
minimum, owing to the initial friction which has to be overcome, 
An ampere-hour meter should start with from 1 to 1} per cent. of 
its full load, and a watt-hour meter with from 2 to 1 per cent.; but, 
unfortunately, after being installed for some time, it will often be 
found that these figures have to be doubled ; consequently, it is 
better to so select the range of a meter that its maximum read- 
ing is, say, 50 times the smallest load which it is wished to register, 
even if this entails overloading it to the extent of perhaps 20 or 
80 per cent. for short periods. 

In the case of alternating-current wattmeters the question is com- 
plicated by the presence of the power factor. Whenever possible, 
therefore, in ordering a wattmeter, not only the maximum reading 
in watts, kilowatts or horse-power should be given, but also the 
corresponding current, or, failing this, the approximate power factor 
to be expected. With voltmeters the requirements are different, 
the aim being to provide as open a ecale as possible on either side 
the normal working voltage, the rest of the range being unimportant, 
In the case of moving-iron instruments, the necessary scale can be 
obtained by shaping the iron, while in moving-coil instruments the 
spring has only to be “ set up.” There is a practical limit to this 
^ get up," however, and all things considered, it may be said that & 
"get up" of 80 per cent. is satisfactory—t.e., a lower read- 
ing 80 per cent. of the upper. A much better criterion is to 
determine what fraction of the maximum reading lies in the 
upper half of the scale. The larger the percentage the more open 
the scale. It may be said that for a moving-iron voltmeter, as 
ordinarily constructed, 25 per cent. is about the most open scale 
which it is advisable to provide, and for a moving-coil instrument the 
corresponding figure would be 10 per cent. 

Dealing with the question of power consumption of instruments, 
the author considers that this is often too circumscribed, as too 
great a reduction of the necessary power will lead to inaccuracies, 
and there is very little economy in it. The accuracy of an instru- 
ment is not inversely proportional to the power consumed, though 
this isa very general idea. Nor does it affect the price, and the in- 
instrument which consumes the most will in the end prove most 
satisfactory. Power consumption should, however, be emall in 
the shunt coils of house meters and in voltmeters used on small in- 
stallations as it may otherwise become an appreciable factor. 

The accuracy obtainable is another important point. The accu- 
racy of a test really depends on that of the least exact instrument 
used. For example, in testing the efficiency of a glowlamp, it is 
waste of time to measure the power consumption to 1 per cent. 
when the candle-power cannot be relied upon to within more than 
5 per cent. Again, for an ammeter on а gas or oil engine circuit, 
in which the current may be varying 20 per cent. 10 or 20 times a 
minute, an accuracy of 1 per cent. is clearly superfluous. In the 
case of a cell-testing voltmeter, on the other hand, an inaccuracy 
of more than 1 per cent. would be inadmissible. The skilful de- 
signer effects a compromise; for instance, in a voltmeter he con- 
nects an idle resistance in series with the copper coil and thus re. 
duces any temperature variation. Voltmeters are further adjusted 
hot, as this is the condition in which they usually are, while the 


* Abstract of a Paper read before the Association of Engincers-in- 
Charge. 
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difference of the readings when hot and cold may in moving-coil 
instruments amount to 1 per cent. 

The purpose for which an instrument is required should regulate 
the type selected. For direct current the moving-coil pattern 
should be chosen, while for alternating, the moving iron is greatly 
superior to the hot-wire type. Induction instruments have the 
advantage that they can be used with a 300 deg. scale. | 

The following table is given as & rough guide to the accuracies 
which may legitimately be demanded for various forms of switch- 
board instruments :- — 


Moving coil ammeter, 1 per cent. of the maximum seale reading. 
Moving coil voltmeter, $ per cent. of the maximum seale reading 
| in the neighbourhood of the normal point. 
Moving coil ammeter, alternating current, 1 per cent.; 
current, 2 per cent. of the maximum scale reading. | 
Moving iron voltmeter, alternating current, 4 per cent. ; direct cur- 
rent, 1 per cent, of the maximum scale reading in the neighbourhood 
of the normal point. 
Induction ammeter, 2} per cent. і | 
Induction voltmeter, 2 рег cent. of the maximum scale reading. 
Induction wattmeter, 9 per cent. of the maximum scale reading. 
Hot-wire ammeter, 2 per cent. of the maximum scale reading. 
Hot-wire voltmeter, 2 per cent. of the maximum scale reading. 
Electrostatic voltmeter (low tension), 1 per cent. of the maximum 
gcale reading. | 
Electrostatic voltmeter (high tension), 2, per cent. of the maxi- 
mum scale reading. | 
Dynamometer wattmeter, 2 per cent. of the maximum scale 
reading. 
Recording ammeters and voltmeters (pen type) 
the maximum scale reading. 

Recording ammeters and voltmeters 
of the maximum scale reading. 7 
Ampere-hour meters, one-fifth load to 20 per cent. overload, 
per cent. "T 

Watt-hour meters, one-tenth load to 20 per cent. overload, 2} 
per cent. 


Accuracy, however, by itself is of little use; l 
have to be taken into . For example, if the instrument has 
to be seen from a distance, the scale should be open and the роп 
and figures bold. If the case is of cast-iron with а semi-closed us 
the opening through which the pointer and dial are seen shou э 
fairly large. Again, if the load is variable, the instrument 1 is 
damped ; there are degrees of damping, which may be called, or w | 
of better names, dead beatness " and “ sluggishness d 
tively. When charging a battery of accumulators from an o! = 
gas-driven dynamo, an undamped ammeter would фетр ATE 
from 40 {0100 amps. on the scale, a dead-beat instrument from 0 du г 
and а sluggish instrument from 68 to 72. The difference Е Pun: 
the fact that the undamped ammeter 18 thrown about wir Ф | 2 
restraint, and overshoots the mark at both ends ; the dead- pile de 
strument accurately follows the pulsations of the current, W 11515 
sluggish one takes up a sort of mean position, since it is unable 
follow the pulsations readily enough. Dampin 
portant for ammeters on battery circuits as & slig 


direct 


of the maximum scale reading. 


23 per cent. of 


Gnkless type), 14 per cent 


several other features 


t variation in the 


voltage will cause a large variation in current and the instrument 
becomes unreadable. 95 instru- 

The author then refers to the way in which meli aros 
ments with their delicate mechanism should be han cs 05 
packing is a feature which well repays any care bestowe a 

Turning to the question ee photometers, 5 author 18 
opinion that a satisfactory photometer consis 780 
clined at an ‘angle, each illuminated by one of the lights, an 
placed that one card is seen behind the sharply-cut edge 0 ts know, 
À glow lamp whose candle-power C at the normal voltage 18. 
forms the standard, and is set at a given distance, which i 
side of the cards. Another lamp—the candle power it and frt 
immaterial—is placed on the other side, and is move ee whicl 
until the two cards appear to be equally illuminated, : ^ lam 
this lamp must not be again moved. The dena is move 
is now replaced by the lamp to be tested, le illuminatio! 
up to and away from the photometer until a balance О notometer i 
has again been obtained. If its distance from the pho 
now d feet, the candle-power is Cd", D^. This is the 
crudest form ; several small саа к т 
sible. For example, by employing a scale div! : еп 
to the squares of the 1 instend of to the 1 th 
selves, the photometer becomes absolutely direct reading, 
calculation is required. Stray light, unless very excess! made fto! 
disturb the result, since, as the adjustment 1s uin automat 
the same side of the photometer, апу such effect wil н. wil 
cally d for when making the original adjustmen 
standard lamp. : gal! 

Since the two lamps compared are both working at 1 
pressure, no very careful voltage adjustment is . ame К! 
the standard lamp and the lamp under test are of the an О; 
If, however, one is а carbon lamp, and the other, вау: 


is especially im 


much greater care is required, since the effect of a change of vol- 
tage on the light given out is nearly 50 per cent. greater in the former 
case than in the latter. Any fairly accurate voltmeter will, how- 
ever, be quite sufficient for the purpose of making this adjustment. 
This is, in fact, one of the advantages of using an electrical standard, 
since, if a glow lamp is to be compared with a primary flame stan- 
dard, the very greatest refinement is necessary as regards the 
measurement of the voltage. To measure the consumption of a 
lamp a wattmeter provided with a lampholder should be used. 
There should be a fuse in circuit to protect the instrument from 
faulty lamps. 

The author concludes with a number of maxims addressed to 
instrument users, which may be summed up by saying that in the 
use of electrical instruments, as in other branches of life, the exercise 
of a little common sense is not amiss. 


ELECTRICAL ENGINEERING WORK IN 1907. 


‚Та опг leading articles in the current and last issues we have 
given an outline of the progress made in electrical engineering 
during the past year, and we now append information regarding 
the past year’s work, including some particulars of the chief con- 
tracts executed during 1907 by a number of leading firms. Though 
some firms can claim that they have done well and others that they 
have maintained their position in the electrical world, yet the 
opinion of the majority is that the year was a bad one. It is gene. 
rally'conceded by those firms engaged in the manufacture of electric 
lighting and traction plant that orders were not as numerous as in 
1906, especially from local authorities, mainly due to the adverse 
condition of the money market; that competition for the limited 
orders which were offered was keen, and that, consequently, prices 
Were “cut very fine"; and that the high price of raw materials 
during the greater part of the year kept down profits almost to the 
vanishing point, Though there was a great falling off in municipal 
Work, there was some compensation in the form of increased de- 
mands for electrical plant for driving works, textile mills, &c., 
especially in Lancashire and Yorkshire; and the demand for elec- 
{пе mining plant was also brisk. Electric motor manufacturers, 
cable makers and others have, on the whole, to record a fairly good 
year, In addition, there was apparently an increased export trade, 


especially for India, the Straits Settlements and the Far East, Aus- 
tralia, South America, &c. 


EDI the past year Messrs. J. G. Wite & Co. have carried outa 
th foll of Important tramway contracts both at home and abroad, and 
E ollowing are brief details of the larger contracts :— 
К or the Para Tramway Co. (Para, Brazil), complete construction and 
quipment of tramways which, when finished, will have a length of 
! miles (single track) The rails are of the 
proportion of girder to T rails bein 
weight of 901b. and the T rails 701 
Fio ate capacity of 2,500 kw. The rolling stock consists of 72 
on ts f ball palace cars. The rails have been laid on wooden sleepers 
bent i ot ballast, no concrete bed being used. 
or (10,000. The lines are still under construction. 

e Bombay Electric Tramways Co., the permanent way, over- 
zu КЫ ene and cables for 44 miles of line (single track, standard 
"n айал erails weigh 901b. per yard and are laid on wooden sleepers 

racket-ar, The overhead construction will be on the centre-pole 
Th rm suspension and side-pole span-wire suspension system. 


7 tol. 


701b Ta completely relaid and ballasted on 59 miles of liue, using 
j S now in hand. The contract 
late, b. l bridges and the approaches to a car ferry over 
ios will be con y which the railway system in the province of Entre 
tion between, 1 to Buenos Ayres, making the only rail connec- 
to furnished pan and Western provinces. N ew rolling stock 
completion Jan. L1 ooh ied Amount of contract £250,000. Due for 
track yres Lacroze Electric Tramways Co., 25 miles of single 

Э po gauge. Rails 951b. per yard, laid on a 
also building 19 5 ` г iron poles for both centre and side construction, 
power house ; 1 All feeders laid underground in ducts. The 
~» 18 located at Medrano and Corrientes, contains three 


У, in view of high pri | - 
aud 10 Еп price of coal (28s. per ton). 75 single-truck 
equip ^ with truek high-speed interurban cars are furnished, all 

riv handsome Fe Blouse motors and air brakes. Cars are са 
plete design anc nished in mahogany. The contract includes com- 


Contract £275 00 Construction on the engineering basis. Amount of 


For Carac: 0, with ап extension for £270,000. 
1 metre ; т, Electric Tramways Co., about 12 miles of track. Gauge 
tubular „85 Ib. per yard, laid on native wood sleepers. Iron 


lea : 
poles, span anc bracket construction. Power house will con- 
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tain two Diesel oil engines of 250 u.r., with generators. Will be used 
only in emergencies, power ordinarily being obtained from a water- 
power company. Thirty cross-bench open cars, very small (1°75 m. 
wide) on account of the very narrow streets, Contract includes engi- 
neering and design of whole system complete. Valuo of contract 
£100,000, due for completion Jan. 1, 1908. 

For the London County Council, Messrs. J. G. White and Co. havo, 
up to the present, built tramways of a total length of 57 miles. The 
tramways are built on the conduit system, with the slot rail in the 
centre (standard gauge). The rails have been laid on a bed of concrete 
throughout the whole length. All paving has been done with best 
granite sctts, There are four miles of side slot; twin slot and inter. 
lacing track in several sections. Value of contracts 4801, 000. Last 
20 miles completed in January and March, 1907. 

For Montevideo United Electric Tramways Co., complete construc- 
tion of 51 miles of single track. Rails 901b. per yard are laid on 
concrete stringers, or hard wood sleepers, according to the nature of 
the foundations, Paving with granite and wooden setts. The over- 
head construction is built with side poles and span wire suspension. 
The power house contains three slow-speed engines coupled to three 
direct-current generators of 650 kw., giving an approximate total out- 
pus of 1.950 KW. The rolling stock consists of over 100 cars suitable for 
wth winter and summer traffic, 20 open cars and one flat car. Amount 
of contract £425,000. Union y Maronas extension (value £257,000) of 
40:58 km. (over 25 miles) is in hand. 

For Dumbarton Burgh and County Tramways Co., 15:58 miles of 
single track, No. 1 B.S. rails, continuous joints, concealed 4/0 bonds. 
Points cast steel 100 ft. radius. Crossings 1 in 5, laid on 6in. bed of 
concrete paved with Whinstone setts, Gauge 4 ft. 72in. Side bracket 
arm construction, B.S. poles. 2/0 B. & S. grooved trolley wire with 
mechanical ears. Brick car shed, steel roof covered with galvanised 
iron. Probably paper. insulated lead-covered cables. Twenty double- 
decked single-truck motor cars. Line connects Glasgow tramways at 
Clydebank with Dumbarton tramways and runs from Dumbarton 
through Alexandria to Loch Lomond at Balloch. | 

For Luton Corporation, 6 miles of single track, No. 2 B.S. rails, 
continuous joints, concealed bonds 4/0. Manganese steel points 150 ft. 
radius. Manganese steel crossings 1 in 5, laid on 6 in. bed of concreto 
paved with granite setts, small portion paved with Jarruh blocks. 
Gauge 4ft. 84in. Side bracket arm construction. B.S. poles. 2/0 
B. & S. grooved trolley wire with mechanical ears. Brick саг shed, 
steel roof, slute covered, gravel asphalte roof to offices.  Vulcanised 
bitumen cables, laid solid. 12 .double-decked single-truck motor 
cars, Preston bodies. Mountain and Gibson trucks, hand and track 
brakes. B.T..H. equipments. Messrs. J. G. White & Co. lease and 
run the tramway for period of 5 to 15 years. Value of contract 
£60,500. Work under construction. 

Messrs. Јонххох & Рниллгз have carried out a number of important 
home and foreign contracis during the year, including the supply and 
erection of the complete equipment of a generating station of 1,500 kw. 
capacity for the Hankow Water Works and Electric Lighting Co. 
(Hankow, China), and also for the supply of outside mains, &c. ; for the 
Clyde Navigation Trust the supply and erection ot power and lighting 
cables for their Renfrew workshops and also for the Rothesay Dock ; 
for the Loch Leven Water & Electric Power Co. the supply and erec- 
tion of overhead transmission lines, including telephones, lighting and 
traction (with aluminium calles) ; for the Admiralty the supply and 
laying of feeder and distributor cables, boxes, &c., for supply to the 
Royal Naval Barracks, Portsmouth, and the supply and erection of 
cable, conduits, troughs, boxes, lamp pillars, &c., for Н.М. coaling 
depot at Portland ; for the Birmingham, Taie & Rena District Drain- 
age Board the supply and erection of motors, pumps, high-tension 
switchgear, cable, &c., and (within the past few days) a further order 
for the supply of sludge pp and overhead transmission line ; for 
the London County Council the supply and erection of complete extra- 
high-tension switchgear for nine tramway sub-stations (this contract 
includes all the brick cells aud cables) : for the First Garden City Co. 
(Letehworth) the supply and erection of electrical plant for lighting 
and power (including gas plant, engines, dynamos, switchboard, bat- 
tery and overhead mains); for tho G. W. & Metropolitan Railways 
the lighting of the new train sheds at Hammersmith (including supply 
and erection of arc lamps, cables, contact year and winches) ; for Ports. 
mouth Corporation electrically driven pumps and cables in connection 
with the Southsea drainage scheme. The firm have also supplied and 
laid cables and boxes at the Royal Small Arms Factory, Entield Lcck 
(for the War Office), and for the Coaling Jetty, Southampton Dock, 
and they have supplied and erected high-tension switchgear for Enn 
(Ireland) District Council, switchboard, machine cables, &c., for Wa : 
thamstow Council, switchboard, cables and booster for Ilford, а motor 
generator, booster, switchboard and battery cables for Lanark County 
Council. During the past year the firm have supplied several of the 
corporations, collieries, &c., throughout the country with their Pater- 
son's vulcanised bitumen cables, and they have also supplied я 
quantities of their paper-insulated lead-covered cables for „ ес- 
trical undertakings. Paterson's patent fire-resisting cable is now being 

ed by several electrical engineers, and Messrs. Johnson & Phillips 
5 'e supplied it to a number of Corporations and 
: t that they have sup} 7 У 
е ies in thi untr Messrs. Johnson & Phillips state 
railway companies in Cus country, ger bles during the past year 

he demand for vulcanised indiarubbei cables during past ye 
ций ше ded that of previous years. In the arc lamp depart - 
has largely с 2 sy in the manufacture and supply of their 
ment they have been busy in the | Thee have 
| | " and ** Vertical Carbon " flame arc lamps. They hay 
Е Magnet-Juno к - made a number of searchlight projectors for 

; ring the past : ; ТИ 
© е 1 о "in this department a new type of wA dus 
. ; › rs, . „ 
tiny enclose lamp has been designed for low periodicity circuits whic 
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has proved very successful for works and general illumination, and 
extremely satisfactory results have been obtained from it in steel 
works and other situations where vibration is excessive. The firm’s 
power works department, in which they manufacture direct and 
alternating-current machines and transformers, has been kept uni- 
formly busy throughout the year, ^ large number of machines 
having been manufactured for use both at home and abroad. The 
cable-making machinery department has heen fully occupied in the 
manufacture of machines for their competitors in the cable-making 
industry at home and also on the Continent. A large order has also 
been received from Japan for the machines for a cable factory, which 
will be the first of ita kind in the East. During the past year Messrs. 
Johnson & Phillips have also manufactured the cable-laying gear for 
the c. S. Guardian“ for the Central & South American Telegraph Co. 


- The Britisu INSULATED & НЕ ЗВҮ CaunLEs (Ltp.), Prescot, Lancs., 
experienced considerable activity during the past year, and among 
the chief contracts executed were :—At H.M. Dockyard, Malta, the 
entire lighting and power scheme (consisting of low-tension 440 volts, 
two-wire power and three-wire lighting, the distributors being laid 
solid in stoneware troughs and bitumen, and the feeders drawn into 
stoneware ducts). The total length of cable amounts to approxi- 
mately 83,000 yds., and, in addition, the whole of the lighting was 
installed by the company, com rising 100 arc lamps, besides the in- 
candescent lighting. From Dundee Corporation the company obtained 
a contract for high-tension 6,000 volt three-core feeders ; all cables are 
armoured, whether laid direct in the ground or on the solid system (total 
length of cable about 19,000 yds.); from the Birmingham & Midland 
Tramways (Ltd.), extra-high-tension 5,500 volt feeder cables drawn 
into stoneware ducts (length about 5,600 yds.) ; from South Stafford- 
shire Tramways Co., low-tension feeders drawn into ducts (8,400 yds.) ; 
from Hackney (London) Council, low-tension distributors and feeders 
for extensions (laid on the solid system in stoneware troughs), also 
considerable arc lighting extensions ; from Dublin Corporation, 5,000 
volt three-core feeders and four-core low-tension distributors, laid 
solid in iron troughs, for carrying out several extensions, both in 
Dublin and Clontarf, besides supplying and erecting 10 combined 
feeder and transformer kiosks ; from the County of Durham Electric 
Power Supply Co., extra-high-tension 6,000 volt three-core ring main, 
supplying South Shields and Harton Colliery (akout 11 miles long, 
34 miles on wooden poles overhead, the remainder laid solid in stone- 
ware troughs), besides several smaller extensions, both high and low- 
tension. Three miles of 20,000 volt three-core cable—Backworth to 
Churton—laid on the solid system and tested after laying at 40,000 
volts; from Foots Cray Electric Sup ity Co., low-tension distributor 
scheme—armoured cable laid direct ind supplied by four transformers 
from one sub-station, which iu turn is supplied from Bexley Couucil 


(low-tension cables amounted to 10,900 yds. and high-tension cables 


7,600 yds.) ; from North Metropolitan Electric Power Supply Co. (for 
Edmonton area) 11,000 volt three-core feeders and low-tension four- 
core distributors, the former laid solid and tho latter armoured and 
lnid direct (feeder cables amounted to 6,400 yds. and distributors to 
approximately 15,000 yds.), for Tottenham area same as above, 11,000 
volt three-core feeders 8,600 yds., four-core low-tension distributors 
3,700 yds. (the work on this contract is still in progress) ; from the 
County of London Electric Supply Co. (for Croydon rural area), three- 
core distributors, low-tension, laid solid, high-tension concentric 2,0C0 
volt feeders drawn into ducts, amounting in all to about 15 miles of 
cable (work still in progress) ; from South Metropolitan Electric Light 
& Power Co. (Greenwich area), about 2 miles ot high-tension concen- 
tric 3,000 volt cable drawn iuto ducts (stoneware) ; from Sunderland 
Corporation, two 5,000 volt and three low-tension feeders, all laid solid 
(amounting to 22 miles high-tension and 3} miles low-tension). For 
the Cleveland & Durham County Electric Power Co. the company have 
carried out several overhead power transmission lines, the insula- 
tors for which are carried by galvanised steel forgings attached to 
galvanised iron channels supported on heavy telegraph poles. Of 
these lines the following are the most important : Grangetown to Guis- 
boro' (63 miles—20,000 volts working pressure), Port Clarence to 
Seaton Carew (6 miles—20,000 volts), Windleston Hall (24 miles 3, O00 
volts), South Shields to Whitburn Colliery (34 miles 6, C00 volts), and 
a low tension line to Spennymore of about 1 mile, besides many shorter 
lines playing the part of services to different works which consume 

ower. Besides cable and pole line transmission work, the British 

nsulated & Helsby Cables have carried out several power transmission 
lines supplying electrical power to collieries and works in South Wales, 
Durham and the Midlands. 


During 1907 Messrs. WILLANS & Ковтхзом have carried out а num- 
ber of important turbire contracts and also supplied a large number of 
surface condensers for working with high-speed engines and turbines. 
Among the turbine contracts completed were the following :— 

One 3,000 kw. set, 750 revs. per min., coupled to Dick Ken three- 

hase alternator, 25 periods, 6,702 volts (forGlasgow Corporation); one 

,000 kw. set, 750 revs per min., coupled to Dick Kerr three-phase 
alternator, 25 periods, 7,000 to 7,500 volts (for the Formby power 
house of Lancs. & Yorks. Railway); one 3,000 kW. set, 750 revs. per 
min., couplei to Dick Kerr three-phase alternator, 50 periods, 2,100 
volts (for Leeds Corporation) ; two 2,000 kw. sets, 1,500 revs. per min., 
coupled to Dick Kerr three-phase alternator, 50 periods, 5,000 to 5,200 
volts (for Sydney (N. S. W.) Municipality); one 2,000 kw. set, 1.220 
revs. үн min., coupled to Bruce Peebles three-phase alternator, 40 
periods, 6,000 volts (for Stalybridge, Hyde, &c, Tramway Board); 
a 2,000 kw. set, 1,200 revs. per min., coupled to Westin house three- 
phase alternator, 40 periods, 11,090 volts (for Cleveland & Durham Elec. 


in › x A " . 
tric Power Limited); one 2,000 kw. set, 1,500 revs. per min., coupled 
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to Dick Kerr three-phase alternator, 50 periods, 5,000 to 5,300 volts 
(for Sunderland Corporation); one 1,700 xw. set. 1,500 revs. per min., 
coupled to Brown Boveri d.c. dynamo, 520 to 600 volts (for Glasgow 
Corporation electric light department); two 1,500 kw. sets, 1,500 
revs. per min, coupled to Dick Kerr two-phase alternator, 50 periods, 
3,000 volts (for South Metropolitan Electric Supply Co., London) ; 
two 1,500 kw. sets, 1,500 revs. per min., coupled to Siemens d.c. dy- 
namos, 480 to 500 volts (for Shoreditch Council); one 1,500kw. set, 
1,5^0 revs. per min., coupled to Dick Kerr two-phase alternator, 50 
periods, 2,100 volts (for West Ham Corporation) ; one 1,000 kw. set, 
1,500 revs per min., coupled to E.C.C. three-phase alternator, 50 
periods, 6,600 volts (for Wolverhampton ad e опе 1,000 kw. 
set, 1,500 revs. per min., coupled to Westinghouse three-phase alter- 
nator, 25 periods, 2,400 to 2,700 volts (for Dublin United Tramways 
Co.) ; one 1,000 kw. set, 1,500 revs. per min., coupled to Vickers three- 
phase alternator, 50 periods, 650 volts (for Messrs. Vickers, Sons & 
Maxim, Sheffield); one 1,000 kw. set, 1,250 revs. per mn., coupled to 
Brown Boveri direct-current dynamo, 460 to 485 volts (for Salford 
Corporation) ; one 800 kw. set, 1,660 revs. per min., coupled to Dick 
Kerr single-phase alternator and Brown Boveri d.c. dynamo, 550 volts 
(83 periods, b 000 to 2,200 volts) two 750 kw. sets, 1,500 revs. per min., 
coupled to Bruce Peebles three-phase alternators, 50 periods, 6,000 to 
6,600 volts (for Natal Government Railway shops, Durban) ; one 
750 kw. set, 1,500 revs. per min., coupled to Dick Kerr three-phase 
alternator, 50 periods, 440 volts (for cotton mill through Messrs. rake 
& Gorham, Manchester) ; one 750 kw. set, 1.500 revs. per min., coupled 
to Dick Kerr single-phase alternator, 100 periods, 2,000 to 2,300 volts 
(for Hastings Corporation) ; and опе 750 kw. set, 1,500 revs. per min., 
coupled to Bruce Peebles three-phase alternator, 50 periods, 2,200 to 
2,400 volts (for Eastbourne Corporation). 


Tue Inpia RUBBER, Gurra PERCHA & TELEGRAPH Works Co., 
Silvertown, report that they have carried out many important contracts 
for electric lighting plant, cables, &c., during the past year, including 
the completion of the electrical installations at Dumfries and t е 
Persan worksof thecompany. Particulars of the work carried out by 
the submarine cable department will be found in our leading article 
this week. 


Messrs. EVERSHED & VicNoves report that the year 1907 has seen 
but a small revival in the trade in eneral electrical instruments, but 
the development of their specialities has brought a considerable in- 
стсазе of work to the company. Prominent amon the new develop- 
ments has been the large increase in the sale of the Bridge Megger, 
introduced towards the end of 1906. This new instrument has been 
found particularly adapted for use on board ship, and large ae 
have been placed by the Admiralty for theships of the British iut = 
saving of time effected 1з of great importance in such cases as theses 
where thousands of tests must be made. The Post Office Ын! 
finding the instrument very useful, and have placed large orders ; Th 
a considerable number have been sold to the electrical trade. 2 
chief feature to be noted in connection with Meggers exclusively use 
for insulation resistance is the increasing tendency of customers to 
yrovide themselves with instruments of the constant-pressure type 
It is becoming more generally known that electrostatic capacity In 
circuits under test renders instruments worked by hand generator 
unsteady in their reading owing to vnriations of speed in the generator. 
In Evershed’s constant-pressure generator this drawback is overcome, 
and in view of the increasing clectrostatic capacity of modern wire? 
systems the provision of such & generator becomes a necessity. | M 
company have not much to report in connection with the or ч 10 
instrument trade, except the development in portable instruments * 
a greater extent than that of switchboard patterns. Prices aM 
these lines continue to be much below the values which Ms 
yield a fair manufacturing profit, and instrument cei je 
suffering in common with the rest of the trade from m die 
prices, An interesting feature of the work of the year has ae һу 
development of the system of turret and blast danger signes ht э and 
the company, in the first instance, for H. M. S. Dr y nought, a 
now being installed on H.M.S. ‘ Lord Nelson ” and “Agami iyide: 
together with the'ships of the Invincible” class. The system pre 1 
an automatic warning to the men working a gun when the fire о ыш 
gun is liable, owing to the relative training of adjacent peer pe 
endanger any portion of another gun or mounting. The 0 | 
of the guns on modern battleships renders such interference n m 
able, and the damage done may be so great that the instal e ti 
some such warning system is absolutely imperative. In a di eae 
the actual mechanical danger from shot, there 18 also the tea 
life caused by the violent blast due to unfire, when adjacent. wholly 
occupy certain relative positions. This entails a similar, 00 t only 
distinct, system of signals, since the warning has to be given nane 
to the endangering but also to the endangered gun. The pum 
ment of this complicated system and the manufacture of the ei 
quantities of gear required have occupied much of the Augen Ў 
time during the past year, and promise to provide considerable с 
during 1908. 7 

In the case of the SimeLex CoxpriTs Co. the work of the S ict 
perhaps best shown by a selection of the following principal соп 
carried out on the Simplex system :— qawortl 

Waldorf Hotel, London (per Aberdeen E. E. to.); Bro pum 
Main Colliery Co. (per Dick, Kerr & Co.) ; Wallpaper Mfg. Co. pun 
hithe (per Electrical Co.); Midland Elec. Corpu. for ЖАРК 
(tramway station) (per B.I. & Helsby Cables Limited): Easter. 
Ipswich Hospita! (per Mann, Egerton & Co.); Watcom 

uay (per Trollope & Sons); Powell Duffryn Steam Coal Co., 
ourns Wood House, Wycombe, Bucks (per Tamplin & 
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Cargo Fleet Iron Co., Liverton Mines, Loftus ; Cammell, Laird & Co., 
Shettield (per Veritys Limited) ; Stockport No. 2 Ring Spinning Mill 
(per Collier & Co.); Lambton Collieries Limited, Newcastle; Galloway 
House, Garliestown, N.B. (per Edmundsons Limited) ; G.W.R., Elec. 
Light Dept., Paddington Station; New Hippodrome, Portsmouth (per 
F. W. Smith & Co.); New Theatre, Portsmouth (per Grossmith & Co.); 
Talbot Spinning & Weaving Co., Baggulay, Chorley (per Electrica] 
Co.); Dykebar Asylum, near Paisley (per Claud Hamilton Limited); 
Baroness von  Eckhardstein, '*Petwood," Woodhall Spa (рег 
Alliance Electrical Co.); Dublin Corporation Lighting com- 
mittee (per Veritys Limited); Dugdale & Sons, Daisyfield Mills, 
Blackburn (per C. Briscoe & Son) ; 1 Infirmary (per Gent & 
Hurley); J. Chadwick & Bros, near Bolton (per Electrical Co.); 
Jeffs’ Poplar Hydro, Matlock (per J. P. Beckett & Co.); Woods & 
Sons, Trencherfield Mills, Wigan (per Electrical Co.); Hippo- 
drome, Woolwich (per Electrical Co.); Birmingham Corporation 
Baths, Moseley iper Walsall Electrical Co.) ; Kingston Mill Co., Stock- 
xt (per McClure & Whitfield); Mr. Hussey Pache, Prestwold Hall, 
Loughbárougli (per Alliance Electrical Co.); Lavington Park, Pet- 
worth, Sussex ; Marconi's Wireless Telegraph Co., Clifden, Co. Galway; 
Reas Transporter Co., Southampton (per Applebys Limited) ; Colonel 
Clavering, Axwell Park, Blaydon-on-Tyne (per Alliance Electri- 
cal Co.): Lord Castletown, Doneraile Court, Buttevant, Co. 
Cork (per Alliance Electrical Co.); Sheffield Simplex Motor Co. (per 
Alliance Electrical Co.); Wood Bros., Birch Hill, Heywood (per Me- 
Clure & Whitfield); Coombe Bank, Brasted, Surrey (per Rashleigh, 
Phipps & Co.); Irwell Bank Spinning Co., Stoneclough, near Man- 
ehester (per Electrical Co.); David Allen & Sons, Wealdstone (per 
W. McGeoch & Co.); Leeds Workhouse (per Wallis & Watson); Ver- 
non & Sons’ Mills, Victoria Dock, E. (per Alliance Electrical Co.) ; The 
Pilot Spinning Co., Bury (per Electrical Co.) ; Mr. Thompson, Escrick, 
near York (per S. Dixon & Sons); Mansions in Carlton House-terrace, 
W. (per Trollope & Colls) ; Lord Lansdowne's country seat at Bowood, 
Wilts (per Hall & Co., Tonbridge) ; Lloyd's Paper Mills, Sittingbourne, 
Kent (work done by own staff); Home for Aged Jews, Wandsworth 
(per L. Freeman! ; Earl of Mansfield, Kenwood, Hampstead (per 
C. B. King Limited) ; Bourton Hall, West Meon (per J. E Cumber- 
land); Clacton pier and concert hall, Clacton-on-Sea (per Coast De- 
velopment Co.); New garage, Electromobile Co., Curzon-street, W. 
(per own staff); W. Н. Smith's factory, Letchworth (per Mann, Eger- 
ton & Co.); Nobel's Explosive Mills, Waltham Cross iper Peto & Rad- 
ford; Blankney Hall, Lincoln; Lamport Hall, Northampton; Castle 
Hill, South Molton, Devon; New Catholic Church, Lower Edmon- 
ton; Mount Vernon Hospital, Hampstead. 

Messrs. Dorman & Situ report they have had an extremely heavy 
year, especially during the later months, and have orders on hand 
which will keep them very busy to the end of their financial year, 
which closes in March. it has been found necessary to put down 
extra driving plant to kcep pace with the demand for the firm's 
Specialities and the turnover will be considerably greater than during 
any previous year, All departments have been kept busy, especially 
the main switch, circuit breaker, fuse and iron fittings departments, 
жь PL shipments have been unusually heavy. А very satisfactory 

port. 


The SriRLING. Bower Co. have found trade good throughout the 
year, and have been fortunate enough to add many important firms 
to their list of clients. The company have again during the year 


received many repeat orders, both from private firms and municipal | 


power stations. Amongst the former are the Waverley Iron & Steel 
Co., John Paton, Son & Co., the Consett Iron Co., the Oakbank Oil 
Co., and the Summerlee Iron Co.; and amongst the latter, Hands- 
worth Council, Sheftield Corporation tramways, Indian State railways, 
Buenos Ayres & Pacific Railway, and Copenhagen Corporation clec- 
tricity works. A large number of Stirling boilers have been supplied 
this year to по iron and steel firms, for the utilisation of blast- 
furnace gas and waste heat from steel, puddling, re-heating, and other 
furnaces. The company, towards the end of the year, moved their 
head office from Motherwell to 25, Victoria-street, Westminster, at 
the same time opening an office in Glasgow (at 45, Hope-street). 


Messrs. NALDER, BROS. & THOMPSON announce that they have 
executed a large number of contracts during 1907 and have con- 
siderably increased their output compared with 1906, In common 
чш other firms, they have found that prices ruling during the year 
ave been low and competition for all business was very keen. 


„Direct. reading Vacuum Instrument.—The Eleklrotechnische 
Zeitschrift describes an arrangement due to Berndt, which 
depends upon the fact that the temperature of a wire carrying 
а constant current increases as the vacuum becomes greater. 
A silver Wire fixed at each end in a vacuum tube is used for 
this purpose ;it is heated by electrical means, and the sag 18 
then noted with an ocular micrometer. A loading weight, which 
consists of a copper or aluminium plate, is suspended between 
the poles of a permanent magnet for the purpos> of damping. 

is Instrument can be used with a constant current аз à 
eins, gauge, being especially adapted for glow-lamp manu- 
acture, and with a constant vacuum as a ho:-wire instrument 
or high-frequency currents. 


. The annual revenue is now 


LEGAL INTELLIGENCE. 


——— 


Tramway Assessment. The Recorder of Poole (Mr. Clavell 
Salter, K.C., M.P.) has given his award in the appeal of the Bourne- 
mouth Corporation against. the assessment of the tramway undertaking 
in Poole, and he has decided against the Corporation, leaving the 
assessment at the estimated rental of £5,659 and ratable value of 
£1,850. An abstract of the evidence at the arbitration was given in 
our issue of November 8 (p. 146). 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT 


An assistant meter-reader is wanted; previous experience essen- 
tial. Commencing wages 80s. per week. Applications to Borough 
Electrical Engineer, Electricity Works, Coronet-street, Hoxton, N., 
by Jan. 15. See an advertisement. 

London County Council require an assistant rolling stock super- 
intendent for tramways. Salary £250. Application forms from 
the Clerk, Spring-gardens, S. W. 


Two experienced armature winders are wanted, accustomed to 
traction work with В.Т.-Н. and Westinghouse equipments. See ап 
advertisement. 

A draughtsman is wanted in large cable works in London dis- 
trict, used to design of junction boxes, feeder pillars, &c. See an 
advertisement. 


An assistant is wanted, experienced in adjusting standard coils and 
shunts. Applications to Mr. R. W. Paul, Newton Avenue Works, 
New Southgate, N. See an advertisement. 


Out of about 200 candidates for the position of borough electrical 
ongineer at Carlisle the following six were selected for interview by 
the Electricity committee on Tuesday: Messrs. O. Е. Francis, 
(burgh electrical engineer and tramways manager, Kirkcaldy), T. 8. 
Allen (assistant engineer, Plymouth), W. W. Alston (assistant engi- 
neer, West Bromwich), B. S. Hornby (assistant сео Bolton), 
C. L. E. Stewart (assistant engineer, Rochdale), and С. F. McInnes 
(borough electrical engineer, Gravesend). Mr. McInnes was not 
present at the interview, and on the first voting Mr. Francis was 
first, Mr. Allen second and Mr Stewart third. Finally Mr. Francis 
was unanimously appointed, subject to the approval of the Council. 
Mr. Francis is 34 years of age, and has been five years at Kirkcaldy. 


Woolwich Council have now confirmed Mr. G. W. Keats, who 
has for some time been acting as borough electrical engineer, in 
the position, at £325 per annum, rising by £25 a year to £400. 

Mr. W. W. Wallace, Wh.Sc., has been appointed head of the 
department of Applied Mechanics at Liverpool University. 

Mr. J. W. Wilkinson, manager for North Devon for the National 
Telephone Co., has been appointed to take charge of the Truro district. 


er le 


Aberdeen. The Cults electricity under takin g was taken over by 
the Coporation on Ist inst. The purchase price was £9,500. The 
charge for current has been reduced to 54d, per unit for the first 
hour’s maximum demand and 14d. after. 


Ambulance Motor Cars.—The Metropolitan Asylums Board 
have decided to purchase two ambulance cars for use in Panne 
with the smallpox hospitals, at an estimated cost of £425. 1s 
commend the example of the City of London authorities to the M.A.B. 

Arbroath.—The Council have approved the plans of tho new 
electricity generating station. 

Australasia.—The “Australian Mining Stand 
goorlie municipal electricity de partment has earned 8 ren enue of 
£22,608 during the past year and 4 gross profit of £7,285, against 
£8,805 in the previous year, the decrease being due to lower charges 
for energy. | 

The Donald (Victoria) Electric 


ard says Kal- 


Lighting Co, have started their 


ich i ; i lant. The 
lant, which include a 66 B. f. T. Hornsby suction gas plant. = 
сошру have a contract with the municipality for public lighting 
at £100 per annum and have statutory authority to charge 6d. per 
unit for private lighting. m | 
1 i f the Victorian Commission, which has 
* f the conversion of the Melbourne 


onsidering the question of th | E 
икен di ende to electric кас; has e Mie порог A ар 
і і suburban railways—abo . 

the electrification of the деко ш. 


The electrification оаа о p Taitlis of opinion that some 
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reduction in the cost of working may be expected as the result of elec- 
trifying two of the busiest lines. There are special reasons for con- 
verting the St. Kilda and Port Melbourne lines, although it may not 
be justified from the purely financial standpoint. Mr. C. H. Merz is 
to report on the engineering and technical aspects of the whole subject. 
A conference wus recently held on the subject between the Postmaster. 
General (Mr. S. Mauger), Mr. Tait, the Secretary to the Central Postal 
Administration (Mr. Scott», the Commonwealth electrician (Mr. John 
Hesketh), and Mr. Merz. Mr. Mauger subsequently said it was taken 
for granted that in a couple of years certain lines would probably be 
cleetritied. That would necessitate a complete change of the telephone 
and telegraph system. They would have to go in for the complete 


metallic circuits and underground trunk lines, and the Government 


would have to consider the financial responsibility involved. Already 
the laying of the lincs underground had been commenced. 


Ballyshannon (Ireland).— Messrs. John Myles & Co. have sub- 
mitted a proposal to the Council for the erection of electricity works 
and the supply of electricity in the town. The subject is to come 
before the Council on Friday next. 


Birmingham.—The Corporation have decided to borrow from the 


Prudential Assurance Co. £39,568 and £64,271 on electric supply 
account, and £100,000 on tramways account, at £8. 183. 9d. per 
cent. per annum interest, £39,568 to be repayable in 25 years by 50 


half-yearly instalments, £64,271 in 21 years by 42 half-yearly in- 
stalments and £100,000 in 25 years by 50 half-yearly instalments. 


Boilermakers’ Wages.—The voting of the members of the Boiler- 


makers’ Society as to whether they should accept a reduction of 
wages demanded by the employers in the federated shipbuilding 


yards of the kingdom has resulted in а majority against a strike 
taking place at this period. 


Burnley.—A town's meeting has approved the bill which is being 


promoted by the Corporation for the extension of the tramway 
system, &c. 


. Dublin.—The Corporation have received sanction to the borrow- 
ing of £24,000 further (out of the loan of £100,000 recently applied 
for) for extensions of the electricity undertaking. 


Easy Wiring and Motor Hiring Facilities.—Hackney(London) 
Electric Lighting committee have prepared a long and interesting 
report on the necessity of putting into force the powers conferred 
upon the Council by Part V. of the L.C.C. (General Powers) and 
the Hackney Electricity Acts of 1906, in regard to the wiring of 
consumers' premises, the letting of motors, &c., on hire, and recom- 
mend the Council to devise а scheme on either а cash or hire 
purchase system. 

The committee also think it desirable that a showroom (in a central 


position) should be equipped, where samples of the different kinds of 


lamps, fittings, radiators, motors, &c., can be exhibited in operation, 
and where clients could get full information. 

The committee have drawn up the following scheme for providing 
consumers with electrical installations: (a) A cash purchase system, 
(0) a hire-purchase system, including inspection, insurance and main- 
tenance of wires, switches and fuses during the hire-purchase period, 
with payments by instalments over a period not exceeding five years. 
The charge to the consumer to be made up of (i.) capital outlay on 
installation (ie. net cost to Council); (ii.) percentage additions thereto 
for administration, supervision, inspection, maintenance, &c.; (iii.) 
interest on outstanding instalments. The installation work would be 
carried out through approved contractors, and arrangements would 
be made for the maintenance of consumers’ apparatus by the Council 
as occasion required. А sales engineer would be apyointed at a 
commencing salary of £120 per annum, rising by annual increments 
of £10 to a maximum of £150, the permanency of the appointment 
to depeud upon the success of the department. 


Electric Lifts in South Africa.—'' South Africa states that the 
demand for elevators and lifts is steadily increasing in South Africa, 
and especially on the Rand, Preference is given to the electric lift, 
which is more economical and convenient than the hydraulic lift. 


Electric Motors at Public Baths and Wash-houses—In Feb- 
ruary, 1906, six small electric motors were installed at the Cale- 
donian-road baths, Islington, London, at a cost of 4255. The 
working of these motors was reported upon at a recent meeting of 
Islington Council to be most satisfactory. No repairs had been 
required during the 16 months they had been installed, and the cost 
of current had averaged only 178. 104. per week, whilst the greatly 
increased speed and more uniform running of the hydros driven by 
the motors was much appreciated by users of the wash house. It 
is estimated that a saving of nearly £90 a year has been effected by 
the use of electric motors, which were supplied by the British Thom- 
son-Houston Co., Rugby and London. 


Electricity Supply Legislation The Incorporated Municipal 
Electrical Association has sent a circular letter to municipal bodies 
urging them to support the following resolution adopted by the 
Association: That the Association urges the Board of Trade to 
re-introduce the Electricity Supply Bill during the coming Session, 
and to exercise every means to have the same passed into law." 


Several local authorities have already passed resolutions in favour 
of the introduction of the Bill. 


Exhibitions.—4A Paris firm concerned in the fitting of luminous 
decorations and art lighting at the Marseilles Exhibition this year 
desire catalogues of novel lamps, lamp stands, reflectors, &e., from 
British makers, and an intimation of the number or quantity of such 
articles the makers would send gratuitously for use at the exhibition. 
Further information from the Secretary, British Chamber of Com- 
merce, 17, Boulevard de la Madeleine, Paris. 


The Tokio International Exhibition of 1912 will be open from 
April 1 to Oct. 81. All nations are invited to participate, and 
articles sent for exhibition only will be duty free. A bill to specially 
protect foreign inventions and trade marks sent to the exhibition 
will be introduced in the next session of the Japanese Diet. Pre- 
liminary prospectus from the Board of Trade, 73, Basinghall street, 
London, E.C. 


Flame-Arc Lamp Patent Litigation.—In reference to the note 
which appeared under this heading in our last issne (p. 457), we 
have received a communication from Messrs. D. Santoni « Co., 
traversing the statement of the British Westingbouse Co, and the 
latter company reply by challenging Messrs. Santoni & Co.'s alle. 
gation. As the case is now sub judice we must leave the matter with 
the Court. 


Franco-British Exhibition.—The under-mentioned firms have 
expressed their willingness to take part in the proposal to organise 
a co-operative electrical exhibit between the Electrical Supply Com- 
panies’ committee and the electrical manufacturers :— 

Armorduct Mfg. Co, Berry, Skinner & Co., British Thomson- 
Houston Co., British Prometheus Co., British Westinghouse Co., B. 
Thomas, Crompton & Co., Dowsing Radiant Heat Co., Edison & Swan 
Co., Foster Are Lamp and Enginecring Co., Huntalite Co., Imperial 
Lighting Co., Langdon-Davies MotorCo., Linolite Co. „The Marconi Com: 
panies, Oliver Arc Lamp (Ltd.), Perfecta Seamless Tube Co., Robert- 
son Electric Lamps (Ltd.), Simmonds Bros., Sun Electrical Co., and 
the Union Electric Co. Full details will be circulated at an early date, 
and Mr. С. 8. Northcote (2, Queen Annos ga Westminster) will he 
pleased to hear from those firms who аге desirous of supporting the 
movement. 


G.E. Railway Bill.—Colchester Council has issued a circular 
letter to the municipalities affected, calling attention to certain 
provisions in this bill relating to supply of electrical energy, and 
Colchester Electricity Supply committee are of opinion that the 
interests of authorities possessing powers of electrical supply may 
be seriously affected. The Councils are urged to oppose the bill. 


Hong Kong.—Electricity supply (a.c. and d.c.) has been available 
in the City of Victoria (population 250,000) since 1890, and the total 
connections to the mains at the end of 1907 were equal to 50,000 
8c.p. The generating plant consists of four Bellias-Johnson & 
Phillips steam alternators of 610 kw., two Robey-Johnson & Phillips 
steam alternators of 250 kw. and two G. F. C. (N. V.) arc generators 
of 110kw. The voltage at the consumers’ terminals is 100, the fre- 
quency being 75 per second. 


Leeds.— The bill to authorise the Corporation to construct tram- 
ways in Horsforth, Rawdon, Yeadon and Guiseley and to acquire 
the undertaking authorised by the Pudsey Tramways Order, 1905, 
&*., has been approved at a ratepayers’ meeting. A poll has been 
demanded. 


Lichfield.—Messrs. Foote & Milne have paid the Council £179 
in respect of the costs incurred in obtaining the Lichfield Electric 
Lighting Order, 1901. 


L. O. O. Tramways.—Hackney Council have withdrawn their 
objection to the use of the overhend trolley system of traction 1n the 
Lea Bridge-ro1d. 


Manchester.—On Wednesday the Electricity committee recom: 
mended the Corporation to revise the conditions of the appointment 
of Mr. 8. L. Pearce, the chief electrical engineer, and to re-appoint 
Mr. Pearce for four years, his salary for the first and second years to be 
at the rate of £1,100 per annum, and for the third and fourth years 
£1,200 per annum, Mr. Pearce to enter into an agreement to remain 
in the employ of the Corporation for four years from Feb. 1, 1998, 
and to devote the whole of his time to the duties of his position: 
Mr. Pearce entered the service of the Corporation as deputy chief 
electrical engineer in 1901, and in January, 1904 on the retirement 
of Mr. G. F. Metzger, Mr. Pearce was elected city electrical engineer. 


Merthyr.—The Council have decided to substitute Osram lamp3 
for the gas lighting on one of the main roads. 

The Board of Trade have informed the Council that they are ad- 
vised that no danger need be apprehended from an overhead main 
for street lighting conveying continuous current, and the Couacil 
have therefore agreed to allow the Merthyr Electric Traction Co. to 
erect an overhead main. 


. Metals in 1907.— The issue of the. Mining Journal ” of the 4th 
inst. contains a group of interesting charts representing the da ly 
price movements of copper, lead, silver, zino, tin, &c., from July to 
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December, 1907, in contrast with fluctuations in the corresponding 
period of 1906. The charts clearly and readily indicate the varia- 
tion in prices, and also embody the actual closing daily prices of the 
metals cited. 


Morecambe.--At а ratepayers’ meeting on Wednesday the pro- 
posal to promote a bill for the purchase of the local tramway under- 
taking was rejected. 


Mutual Insurance.— На ах Tramways committee are drawing 
up п scheme of mutual insurance for discussion by representatives 
of the various tramway undertakings of the country. 

The proposal is to form à mutual organisation, composed of muni- 
cipal and company owned tramways, each one contributing to the 
funds on the basis of the present premiums. It is suggested that even 
if only 25 tramway undertakings join, the premiums would reach 
£40,000 per annum, and it is claimed that this sum should be sufficient 
to cover all liabilities. The benefit of every company or corporation, 

‘and the liability as well, would be almost equal, and the expenses of 
management would be small. 


Pembroke (co. Dublin).—The Council have voted £150 to the 
clectrical engineer (Mr. S. L. R. Price) for extra work involved in 
the recent extensions of the electricity undertaking. 


Personal.— Messrs. I. J. Moffett, B.A., A. M. I. E. E., and N. B. 
Rosher, A. M. I. E. E., who have until recently been engineers on the 
staff of Messrs. Preece & Cardew, have commenced to practise as 
consulting and inspecting engineers at Union Chambers, Temple-row, 
Birmingham. Messrs. Moffett & Rosher intend to devote special 
attention to the electrical equipment of works and factories, and 
also to the inspection and testing of engineering plant and material, 
several of tho leading London consultants having already appointed 
them as their inspecting engineers in the Midlands and Lancashire. 

Mr. Rosher has had an extensive experience of power work, having, 
amongst other appointments, held the post of resident engineer for 
the building and equipment of Messrs. Siemens’ dynamo works, Staf- 
ford, anda similar post under Messrs Preece & Cardew for the complete 
equipment for power and light of Н.М. dockyards at Chatham and 
Simon's Bay, S. Africa, including the power stations at both dockyards. 

Mr. Moffett has had a long and varied experience of Colonial work, 
having held the appointment of chief electrical engineer to the Govern- 
ment of Lagos for several years, where he carried out the erection of 
the original station and also several subsequent extensions. He has 
also had a wide experience of central-station management and in the 
inspection and testing of plant for the Colonies as well as the United 
Kingdom. 

Mr. J. Sambidge, late of the British Westinghouse Co., and Mr. 
E. W. T. Ward, late of the Phoenix Dynamo Mfg, Co., have started 
in business at 17, Victoria-street, London, S.W., as mechanical 
and electrical engineers. The firm is representing à number of 
well-known manufacturers, among them being Mr. Thos. Thrige, 
d олик for electric motors and lift gear, the Triumph Stoker 

O., XC. 


Presentations.—The staff of the Burnley electricity works have 
Presented a fitted travelling trunk to Mr. H. Hey, who has. been 
appointed chief clerk at Mansfield electricity works 

Mr. С. Н. Spencer, late rolling stock superintendent at Halifax, 
has been presented by the tramway employés with a number of 
technica] books. 


Preston.—The public electric lighting has recently been re-or- 
ganised in the principal business streets. 64 small enclosed arc 
lamps have been substituted for 45 larger lamps, and the new 
lamps have been attached to the tramway poles. The supervision 
of the lamps, &c., is under Mr. Simpson, the tramway engineer апа 


Rino but the local electric lighting company continue to supply 
trent. 


Proposed Regulations as to Casting of Brass.—Notice is given 
that the inquiry, which was opened by Mr. Wm. Wills (under 
Secs, 80 aud 81 of the Factory and Workshop Act, 1901) at Municipal- 
buildings, Birmingham, on Dec. 16, into the draft regulations re- 
lating to the casting of brass, will be further proceeded with at the 
Burgh Court Hall, Municipal-buildings, Glasgow, on 15th inst., at 
10.30 a.m. Any objector and any person who, in the opinion of 
Mr. Wills, is affected by the draft regulations may appear either 1n 
Person or by counael, solicitor or agent. Inquiries regarding short- 
hand notes ofthe proceedings should be addressed to the Treasury 
Bolieitor, 279, Royal Courts of Justice, London, from whom prints 
of the full text of the objections to the draft regulations which have 
been received by the Home Secretary can be obtained, price 2s. 6d. 


 Salford.— At Wednesday's meeting of the Council it was stated 
| at the agreement had been entered into with the Ship Canal Co. 
or a supply of electric current for 15 years. 


Swansea.— Negotiations are proceeding for a supply of electricity 
15 the L. & N. W. Railway Co., {б the lighting of their sidings at the 
sie diation, and also for lighting the station of the Midland Rail- 

0. 


Telephone Charges. The Postmaster-General has consented to 
receive а deputation, representing the Chambers of Commerce and 


the commercial interests of the country, in regard to the “ measured 
rate system of charging for telephone service. 


Testamentary Notice.—Claims against the estates of the late 
Lord Kelvin must be lodged with the solicitors to the executors 
(Messrs. Moncrieff, Barr, Paterson & Co., 45, West George:street, 
Glasgow), by the 21st inst. 


Vienna.—The City Council are about to issue a loan of 250,000,000 
to 300 000,000 fl. (about .£10,000,000;to £12,000,000) for extending 
the tramways and electric lighting undertakings, &c. 


Woolwich. —The Council have decided that when the load factor 
of any consumer taking energy for power upon the actual maximum 
demand exceeds 15 per cent., or in the case of supply for heating, 
no time switches shall be installed and the supply shall be given at 
ld. per unit net, provided the consumer undertakes to restrict the 
demand for power on peak load to а minimum ; power consumers 
shall also have the option to use not more than 7 per cent. of the 
total energy for lighting. Energy for electric signs, &c., is also to 
be supplied at 1d. per unit where the load factor exceeds 15 per cent. 


York.—The City Council have approved the scheme of the Elec- 
tiicity committee for fitting up premises in the centre of the city 
for the exhibition of electric light fittings, electric motors, cooking 
and heating apparatus, &c. 


Messrs. Crompton's Annual Christmas Entertainment.— 
There were present in the Corn Exchange, Chelmsford, on Saturday 
last upwards of 1,100 persons, consisting of the wives and children 
of the meinbers of the Ате Works Club, who were entertained by 
the generosity of the directors of Messrs. Crompton & Co. 

There were many distinguished persons, including Col. and Mra. 
Crompton, Miss Crompton, Mr. and Mrs. Claud Crompton, Mr. B. Gib- 
son, Lady Gooch, the Mayor and Mayoress of Chelmsford (Mr. and Mrs. 
E. Copeland Gray), Mr. W. P. Gepp, Rev. Canon and Miss Lake, Rev. 
T. M. Mundle, Mr. A. J. Hodgson (works beso &c. Everything 
went off most successfully, and hearty congratulations are due to the 
committee, and especially to the hon. secretary (Mr. P. G. Cheverton) 
and the assistant hon, secretary (Mr. H. Preston). 

Tea was served at 4 p.m , after which the tables were cleared, and 
a varied and interesting programme gone through. Not the least in- 
teresting feature of the programme was the baby show. There were 
55 entries under one year and 17 under two. The difficult task of 
adjudication was undertaken by Mrs. Claud Crompton, Mrs. Масѓаг- 
lane and Mrs. Cheverton. A vote of thanks to the directors for their 

enerosity was passed, and Mr. B. Gibson (in the absence of Col. 
Dion ptos) replied. Some fine Christmas trees (the gifts of Sir Daniel 
Gooch) laden with toys, ranged down one side of the hall, were lighted 
up, and the youngsters revelled in their gifts from the trees. 

Electro-Harmonic Society.—A smoking concert will be held 
this (Friday) evening at the Holborn Restaurant (King's Hall) сот. 
mencing at 8o'clock. Chairman, Mr. I. Probert. 

Dinner.— The annual dinner of the staff of Pontypridd electricity 
and tramways departments took place on Tuesday. The chairman 
of the Electrical committee (Mr. Hugh Bramwell) presided, and he 
was supported by the engineer and manager (Mr. J. E. Teas del), 
the deputy engineer (Mr. G. Evans), &. 

New Year Festivities.— The Penzance stuff of the Western Union 
Telegraph Co. held their 215% annual dinner and smoking concert 
on New Years Day. Mr. T. N. Wood presided, and the mayor 
(Mr. A. K. Barnett), who was present, proposed prosperity to the 
company and the Penzance staff. 


— ——ñmͤéͤ!ñ.'̃̃ä— 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Plymouth Corporation invite tenders for the supply of stores 
during the 12 тойа ending March 31, 1909: (1) arc lamp Gane 
(2) electricity meters, (3) transformers, (4) paper ша е e 
5) lubricating oils, &c., and (6) engine waste, &e. Specifica n , 
k may be obtained from the borough electrical engineer (Mr. 
E. G. Okell), Prince Rock, Plymouth, to whom tenders by 4 p.m. 
of Thursday, Jan. 23. See also an advertisement. | 

Cardiff Corporation invite tenders for extra-high-tension three- 
phase feeder cable and one 500kw. motor generator. e 
conditions, specifieation, and form of tender from the РЧ ес- 
trical engineer and manager (Mr. Arthur Ellis), Central O Ton 
The Hayes, Cardiff. Tenders to the town clerk (Mr. J. L. Wheatley), 
City Hall, Cardiff, by Jan. 28. See also an advertisement, 


London County Council require tenders by 11 a.m. Jan. 21 for 


i 190 tons of conductor 
f about 500 tons of steel slot rails and | 
А iced in connection with the equipment of 1 ay Сы 
the underground conduit system. Specification from 


Engineer, County Hall, Spring-gardens, S.W. 
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London County Council want tenders by 11 a.m. Jan. 28 for road 
work and platelaying in connection with the reconstruction of the 
Caledonian-road and Seven Sisters-road tramways for the conduit 
system. Specification from the Chief Engineer, Spring-gardens, S. W. 


Glasgow Corporation invite tenders for the undermen'ioned plant 
from firms who have experience in the manufacture of such plant 
and can show similar plant in operation in this country: Turbo- 
alternators of 4,000 kw. capacity, 750 revs. per min. Tenders to 
the town clerk (Mr. A. W. Myles), City chambers, Glasgow, by 
10 a.m. Tuesday, Jan. 14. 

Camberwell (London) Council want tenders (by 5:30 p.m. Jap. 20) 
for 12 months' supply of electric lamps, and for maintenance of 
telephones, electric bells, ko. Forms of tender from the Borough 
Engineer. 

Manchester Tramways committee want tenders (by 10 a m. Jan. 14) 
for wheel-turning and screw-cutting lathes and drilling machine, 
and (by 5 p.m. Jan. 20) for macintoshes, leggings and sou'westers. 
Specifications from Mr. J. M. M'Elroy, 55, Biceadilly, Manchester. 


Ilford District Council invite tenders for the sup ply of feeder cable. 
Tenders to the clerk of the Council (Mr. John W. Benton), Town 
Hall, Ilford, by noon Jan. 14. 

Yarmouth Corporation want tenders by Feb. 1 for supply of a 
400 kw. c.c. traction steam generator. Specifications from Borough 
Electrical Engineer, 26, King.street. 

Bury Corporation want tenders by 9 a.m. Jan. 27 for erection of 
a 180 ft. chimney shaft at the projected generating station, Chamber 
Hall. Specification from Borough Engineer. 


TENDERS RECEIVED AND ACCEPTED. 


Leyton Council have received the following tenders for supply of 
cables for extensions :— 


Lahmeyer Electrical Siemens Bros. & Co...£1,9'0 11 6 


Co. (accepted) | ...... £1,785 10 0 | Johnson & Phillips... 1,909 10 0 
Callender's Co.......... 1,955 10 0 British Insulated & 
St Helens Cable & Helsby Cables...... 1,904 15 4 
Rubber Co. ........ 1,947 0 0 Western Electric Co. 1,872 10 3 


W. T. Henley's Co.... 1,924 0 0 | 


Stepney (London) Council have placed a contract (through Messrs. 
Willans & Robinson) with Messrs. Bruce Peebles & Co. for a 
2,000 kw. 6,000 volt 50 cycle three-phase turbo-alternator, to be 
driven at 1,500 revs. per min. by Willans & Robinson steam turbine. 


The following tenders received by Leyton Council for supply of 
100 public lighting lanterns were referred to the Electric Lighting 
committee: W. Edgar, £246. 5s.; Electrical Co., £525; W. Lucy 
& Co., £240. 10s.; General Electric Co., £250; Crown Lamp 
Works, £360. 


The Metropolitan Asy:ums Board has entered into an agreement 
with the Electrical Power Storage Co. to maintain the storage bat- 


tery at Brook Hospital (Woolwich) for seven years from Sept. 29 
last at £70 per annum. 


Woolwich Council have accepted the quotation of Oliver Arc 
Lamp (Ltd.) for annual supply of 35,000 pairs of ** Orifame” arc 
lamp carbons for continuous-current supply at £96. 5s., and 10,000 
pairs for alternating-current supply at £29. 10s. 


The tender of Mountain & Gibson has been accepted by Leyton 
Council for supply of car wheels at £3. 178. 6d. each, wheel tyres 
at £1. 17s. 6d. and wheel centres at £2 each, a reduction of 1s. per 
tyre being made for 2 in. tyres. 


Cardiff Corporation have placed an order with Bruce Peebles & 
Co. for a 250kw. Peebles-La Cour motor-converter, this being a 
duplicate of the unit previously ordered. 


The Postmaster-General’s Department, Victoria, Australia, have 
accepted the tender of J. Bartram & Son for 11 sections of branching 
system magneto telephone switchboard at £7,795. 


Canterbury Council have appointed Mr. E. J. Philpot to execute 
wiring work, &o., during the next half-year, 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Geo. Kaye Spivey, formorly electrical engineer, of Market-place, 


Wakefield, and Bradford-road, Batley Carr, has beon adjudicated 
bankrupt. 


The trustee (Mr. E. S. Grey, Bankruptcy-buildings, London, 
W.C.) in the bankruptcy of Geo. Montague Selliek, elect. ical 


accessories manufacturer, 464, Romford-road, London E., has been 
released. 


The Electric Power Development Co. (Ltd.), is being wound u 
voluntarily. Mr. G. R. Bostock, 21, Itoumongsr fene, London, 
E C., is liquidator. 

A meeting to receive an account of the winding-up of the Phodyne 


Electrical Co. (Ltd.) will be held on Feb. 4 at 66, Victoria-street 
London, S. W. i 


Sale by Auction. —Messrs Horie & Co. 8, Delahay-str 
| : . 8, -street, 
Storey я Gate, Westminster, S.W., will sell by auction at she Royal 
rsenal, Woolwich, on 28rd inst. (at 11 a.m.) some unrerviceable 


——— 
ee 


and obsolete stores, including quantities of copper, gun metal, mixed 
metals, lead, zinc. &c., tools, 10 tons electric cable, telegraph instru- 
ments, testing apparatus, electric lamps, 14,307 porcelain insulators, 
indiarubber, gutta percha, &c. May be viewed at the Royal Arsenal, 
Woolwich, on Monday, Tuesday and Wednesday previous to and on 
morning of sale. Catalogues from the War Oftice Whitehall; the 
Ordnance Office, Tower; and the Ordnance Office, Roval Arsenal, 
Woolwich. See also an advertisement. 


Industrial Sites. —In an advertisement elsewhere it is announced 
that sites suitable for the establishment of factories and works are 
available adjoining the Great Western Railway and within easy 
access of the principal ports, coal and iron fields and industrial 
centres. Particulars of sites and of the company’s arrangements 
for siding facilities, conveyance rates, &c., may be obtained from 
the chief goods manager (Mr. T. H. Rendell), Paddington Station, 
London, W. 


Business for Sale.—An electrical and mechanical engineering 
and building and decorating business is advertised for sale. Applica- 


tions to Messrs. Darby Freeman & Co., 551, York road, Wands- 
worth, London, S. W. 


CATALOGUES, &c. 
Continusus Current Meters.—We have received from Messrs. 
Ferranti a copy of a new edition of a catalogue describing their 
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Fic. 1. -Vrzw or FERRANTIS CoNTINUOUS-CURRESNT 
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well-known continuous-current meter. The general get-up of the 
pamphlet is excellent. The principle of the meter's action is fully 
explained, and this is made still clearer by the numerous illustra- 
tions with which the text is interapersed. Some notes given on 
testing should prove useful, and the curves given are interesting. 
The new type of continuous-current ampere-hour meter for house 
service use has had, as is generally known, a great success, many 
thousands being in operation. For switchboard use, and 1n those 
situations where a highly-finished instrument is desired, Messrs. 
Ferranti have now placed upon the market the instrument illustrated 
herewith. This is supplied with a cyclometer dial, is mounted on & 
slate base, and is enclosed in a glass and polished aluminium frame. 
All the parts are heavily nickel plated or enamelled, and the whole 
presents a highly-finished appearance. One advantage of this type 
of instrument is that it can be placed in any convenient position ОП 
the switchboard, as the shunt is separate from the instrument а 
is connected to the same by a pair of flexible leads. The standar 
sizes go up to 6,000 amperes. ы 

Cables and Wires.—An abridged price list from the Western Elec- 
tric Co. has just reached us. It gives particulars of non-association 
vulcanised electric light wires and cables, also flexible cords. Another 
list deals with similar products of association make. 

Switches, c. Publication No. 570 is an abridged list of switch- 


gear and switchboards made by Veritys Limited. It is in a convenient 
size for pocket use. 
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Tubes, Ёс. — Messrs. John Spencer (Ltd.) send us their trade price 
list of wrought iron tubes and fittings for gas, water and steam. 
Accompanying this is a pocket medallion perpetual calendar, with 
a neat reminder of the firm on the back. 

Monthly Bulletin.—A copy of the September Bulletin of the 
Ateliers de Constructions Electriques de Charleroi is to hand. It is 
printed in French, and contains illustrations of industrial electric 
motor applications. 

“ Osram ” Lamps.—Messrs. Pooley & Austin, electrical engineers 
and agents, are issuing a pamphlet pointing out the advantages of 
Osram electric lamps for general lighting. 


CALENDARS, DIARIES, &c. 


From Messrs. W. Н. Willcox & Co. we have received a ha nging 
calendar for 1908 with tear-off monthly sheets. Illustrated par- 
ticulars are given of the firm’s numerous specialities, which have a 
very large sale throughout the engineering industry. 

From the Reason Manufacturing Co. comes to hand an adver- 
tising iet in the form of a useful hand-blotter, with a metal top, 
inseribed with a list of the Reason Company's leading manufactures. 

From the Western Electric Co. comes а useful and artistic 
ealendar for 1908, with monthly tear-off sheets in the centre, and 
at the bottom а complete calendar for the year. Illustrated par- 
ticulars are given of the company's chief manufactures. 


We have received a most artistic calendar from Messrs. Mawds- 
ley's (Ltd.), Dursley, Glos. In the centre of the calendar is а colour 
reproduetion of the well-known painting “ Genevieve," by Henri 
Rondel, and to make it as acceptable as possible to their friends the 
firm have abstained from printing any advertising matter on the 
face of the calendar, which carries merely a number of sma'l 
monthly tear-off slips. 

Messrs. Mavor & Coulson have sent us a useful hanging calendar 
for 1908. The figuies on the monthly tear-off sheets are very striking. 


From Messrs. James Light & Son we have received & handy card 
calendar for 1908. 


ee EES 


BOOKS RECEIVED. | : 


(Copies of the undermentioned works can be had from The Blectrician office, post 


free,on receipt of published price. Add 5 per cent. for abroad or for foreign books. 


„Some Quick and Easy Methods of Calculating.” By R. G. 
Blaine. 8rd edition. (London: E. & F. N. Spon.) 2s. 64. net. 

“ Science Abstracts. December, 1907. Vol X., part 12. Section 
A—Physics. Section B —Electrical Engineering. (London: E. & F. 
N. Spon.) 18. 6d. each. | 

" Transactions of the Royal Society of Edinburgh.” Vol. XLV. 
Parts 2 and 3. Sessions 1905-6, 1900-7. (London: Williams & 
Norgate.) Part 2, 27s. ; Part 3, 33s. 9d. | 

“The Science Year Book," 1908. Edited by Major В. F. S. 
Laden- Powell. (London: King, Sell & Olding.) 58. net. 

“ Electric Railways.“ By Sydney W. Ashe. Vol. II. (London: 
A. Constable & Со.) 10s. 6d. net. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


P Norx. — The under mentioned Applications (except those marked t) are not 
n to public inspection until atter acceptance of Complete Specifications. 
у 15 marked + are open jor inspection 12 months after the date attached 
Nan и. еу have not been published previously in the ordinary couree. 
605 es within parentheses are those of communicators of inventions. When 
tplete Specification accompanies application, an asterisk is affixed. 

Nov : 
24,138 йыр: Жы йиш. ember 1, 1907 
Т TUCKER. Fixing rose blocks of electric lamps. 

, OBINSON & Van RADEN. Magneto-electric machines. 
941 BOTTOMLEY, Brakes, skids or slippers. 
21 189 d TLLIAMS, Electric enumerator for telephone calls. 
24 97 I (Lay, B.Col.) Cathodes for electro-deposition of metals. 

, EMOINE, Apparatus for the automatic distribution of tele- 
24.200 аре messages.“ 

, JAGLIO & VILLANI. Switches ог switch-operating devices.* 

, ^KE. Reversible turbines. (Date applied for, 10/1/07.)*t 
(Felten & Guilleaume-Lahmeyerwerke A.-G., Ger- 
, Electrical indicating or recording targets.* 
‚Со. (G. E. Co., U.S.) Systems of electric distribution. 
Magneto and dynamo-electric generators. 

Nov . 

225 SHEPHERD, mine м 
; Сттнізз. Rectifiers tor alternating current. 


many.) 


24,234 REID. 


› 0 Pace, perating from a distance electrical organ-blowing 
apparatus.“ | 
24,267 Т) 


АКБАН & РЕкктхз. Electrically lighting miners’ safety lamps. 


24,288 Воѕсн. 
24,294 Masconn & BLAKE. 


24,545 Cox & Episox & Sway UNITED ELEcrRIC LiGHT Co. 
ps 

24,356 Bristowe & HENMAN. 

24,565 PRINCE. 


24,437 Morais. 
24,449 Procror.§ [Slipper brakes for railway and tramway vehicles. 


24,930. HODDER 


24,954. MARTINEAU. 
24,992 B.T.-H. Co. 
24.995 B T.-H. Co. 
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Contact-breakers for electrical ignition in internal 
combustion engines. (Dateapplied for, 2/1/07.)*t 
4 Electric bells. 
24,299 TiMAR & Von DREGER. Obtaining cold electric light by means 
of high-tension electricity. (Date applied for;-35/11/06.)* t 
24,307 Von ELTENBERG & Lach. Galvanic cells having rotating 
electrodes. 
November 4, 1907. 
15 Signal 
) Battery coil and sparking plug test- 
ing machines. 
(Meyer A.-G. Germany.) Switing devices specially 
for controlling electric lamps employed for advertising 
purposes. * 


24,364 BAYLOR. Control of electric motors, 


24,389 Stuart. Turbine engines.* 


November 5, 1907. 
Stopping-place indicators for tramway cars. 


24,451 Baxter. Brakes on tramway vehicles. 

24,461 Everetr. Contact breakers for induction coils. 

24,486 Hacen. Electrodes. 

24,502 Imray. (Elliott, U.S.) Turbines.* 

24,505 SCHEFFLER & ScHUMACHER. Electrically connecting electric 
wires and conductors. * 

24,510 FIELD & 8пАЕР. Emergency brakes. 

24,517 HERRENSCHMIDT. Processes of melting in electric furnaces and 
their application to the extraction of easily volatisable metals. 
(Date applied for, 9/11/06.)* 


November 6, 1907. 
8,6254 Stone & Mivortr. — Electrically- driven trains. (Date applied 
for, 15/4/07.) 
24,546 Воотн. Resistances for regulating electric current. 
24,550 FENNELL & Perry. Radiators and radiating apparatus. 
24,567 Brown & CAMERON. Magnetic couplet to be worn for curative 
purposes. 
24,575 FoxLEk. Steam turbines and rotary engines. 
24,580 BROUGHTON & ALDERTON. Electric heaters and resistances. 
24,587 KELLER. Flexible electrical connection devices and the like.“ 
24,589 PooLEY & MacponaLp. Protective devices for electric circuits, 


November 7, 1907. 


24,655 LEGGE. Arc lamps. 

24,638 Boocock. Roller brush lifeguard. 

24,647 CUNNINGHAM. Section insulators for tramway trolley wires. 

24,670 & 24,671 ELEKTRIzITATS А.-С. VORM SHUCKERT & Co. Elec- 
tricity meters for determining maximum consumption. (Date 


applied for, 20/11/06)*t О, 

,072 51ЕмЕх5 Bros. Dynamo Works. (Siemens-Shuckertwerke 
G.m.b.H., Germany.) Centrifugal pumps and fans.* 

5684 FoxLkE. Steam turbines or rotary engines. 

,687 & 24,688 Savers. Turbines. 

‚698 Vaucuan. Electric signalling on railways, &c. 

„702 RENNERT. Automatic electrical fire-alarm circuits.* 

24,706 Јонхѕох & PurLLiPs & Tusss. Arc lamps.“ 

24,707 B.T.-H. Co. (С.Е. Co., U.S.) Refractory conductors.* 


November 8, 1907. | i 
24,710 Keys & SHAKESPEARE. Setting up tramway or like rails and 
setts therefor. 
24,751 SIEMENS SHUCKERTWERKE G. M. B. H. Commutators for dynamo- 
electric machinery. (Date applied for, 12/11/06.) 7 
24,769 & 24,770 WoLHavrTER. Insulated rail joints. (Date applied for, 


2 


& 


8 / 11/06.) “f ‚ 
21,779 WERTHEIMER & BEER. Telephonographical apparatus, 
24,781 Davis. Conductors. 
24,784 Pinkus. Dynamo-electric machines. 


24,792 LAWRENCE. Magnetic compass. * 

24,802 Timar & Von DREGER. Transforming electric currents. (Date 
applied for, 21/3/07.)*1 | 

24,807 VieL. Electric furnace.“ 

24,808 B.T.-H. Co. (G.E. Co., U.S.) Alternating-current dynamo- 
electric machines. 

November 9, 1907. 

Filament for оу lamps. 


24,813 Warp & STEVENS. | 
ouble-tariff electric energy 


24,862 Arconi. Integrating train for 
meters.“ 

24,870 Емреч. Vanes of turbines.* 

24,874 RicHARDsON. Conductors.” | ОР 

24,877 GUNNING. Apparatus for opening and closing electric circults 
at predetermined times. 

24,879 BavLoR. Control of electric motors. | 

24,894 SLAUGHTER & Harrison. Electricity measuring instruments. 


November 11, 1907. 


22,2854. SiLvER. Supporting or carrying of dynamo-electro machines. 


(Date applied for, n | 
Carr. Automatically signalling and controlling 


electric trains. 


21,933. Сезе. Measuring the rate of charge and discharge of a storage 


battery.* чоме 
Distributors for electric ignition systems. 
(G.E. Co., U. S.) Dynamo-electric machines. 


(G. E Co., U.S.) Signals for railways. 
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November 12, 1907. NEW COMPANIES, STATUTORY RETURNS, 


134. KESSLER & JELICH. Contact arrangement and gtand for in- 
р candescent lamps. (Date area for 8,8,07.) MORTGAGES AND CHARGES. 
— al 


294,999 Воососк. Cable slipper track brake. 
NEW COMPANIES. 


25,026 CocksHoTT & MART 1 Magnetic brakes. 
,070 Brown. Trolley head. : 
25.689 GARDE. Electrodes of secondary batteries. BRITISH ELECTRICS (MOSELEY'S PATENTS) (LTD.) (96,266) —Кеџ. 
25,094 Ferranti. Blading of turbine motors. Dec. 51, capital £10,000 in £1 shares, to acquire and turn to account 
25 095 CRowLEY & SOMERS. Autographic tele raphs. inventions relating to the manufacture o electric, magnetic, tele: 
25,096 CROWLEY & SOMERS. Coherers for wireloss telegraphy. graphic, telephonic and other appliances, and certain patent rights 
25,115 В.Т.-Н. Co. (G. E. Co., U.S.) Generating and distributing | and other „property referred to in an agreement dated Nov. 19, 1907, 
; electric current. between W. Moseley and F. de Н. Larpent, and to adopt an agree- 
95.116 B.T.-H. Co. (С.Е. Co., U.S.) Dynamo-electric machines. ment with the said F. de H. Lar pent. First directors, W. Moseley 
25.117 B. T.- H. Co. & DALTON. i Arc lamps. and others to be appointed by the subscribers. 
25,118 Arciont. Caloric output indicator for alternating currents." CHECKOGRAM (1908) (LTD.) (96,522)— Reg. Jan. 3, capital £51,000 
95.195 Аксохі. Electricity meters.* in £1 shares, to acquire the undertaking of Url ll (Ltd.) and to 
25,126 CowPkR-CoLEs. Electrodeposition of metals.* carry on the business of manufacturers of and dealers in mechanical 
and electrical appliances for delivering, receiving, counting, checking 
or other operations and mechanical and electrical indicators, turn- 


November 13, 1907. 
stiles, perforating and stamping presses, lamps, alarms, contact 


25.148 Aston & Азнтох. Electric ignition in combustion engines. 
25,192 VEREINIGTE THÜRINGER METALLWAREN-FABRIKEN A. G. Sig- | makers, &., electricians, suppliers of electricity, &c. First directors, 
W. B. Purefoy, W. M. Leon, C. W. Cox and Capt. H. F. Darell. 


nalling or alarm bells. (Date applied for, 15,7,07.)*t 
Reg. office, 150, Oxford-street, London, W. 


25,197 QuitteR. Telephone silence а е 
25,198 НАскїхє & Mounsey. Electrical crushing machines. 
25,206 Harrison. (The Electric Railway Improvement Co., 0.8.) "STATUTORY RETURN. 
Homogeneously uniting metal bodies by heat.* ELECTROMOBILE HIRING CO. (LTD.)—Return to Nov. 20 gives capital 
as £12,000 in £1 shares, all of which have been taken up. £6,004 has 
been received and £5,996 is considered as paid. Mortgages and charges, 


nil. 
MORTGAGES AND OHARGES. 

BASTIAN METER CO. (LTD.)—Issue on Dec. 31 of £1,000 6 per cent. 
debentures, part of series created Aug. 4, 1905, to secure £6,000 
charged on company’s undertaking and oe present and future, 
ete, uncalled capital. Trustees, J, W. Salisbury and Miss E. 
Orme. Previously issued of same series, £4,900. 

A. W. PENROSE & СО. (LTD.)-—A memorandum of satisfaction to the 
extent of £2,000 of debentures dated Oct. 27, 1905, and covered by a 
trust deed of even date, securing £10,000, has been filed. 
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CITY NOTES. 


MEMORANDA (Jan. 9).—Bank rate 6 per cent. (since Jan. 2, 1908). 
Price of silver 2513-—263',d. per oz. Consols 85у; —831у for money, 
and 83}3—831§ for account. Consols Pay Day, Stocks and Share: 
Continuation Day, Feb. 5; Ticket Days, Jan. 15 and 29 ; Pay Days, 
Jan. 16 and 30 ; Mining Share carry-over Day, Jan. 15. 
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SPECIFICATIONS PUBLISHED. 


1906 SPECIFICATIONS. 

22,647 Bowie & Рие". Safety portable manual electric generator 
for lighting miner's safety lamps. 

94,966 MviRHEAD. Telegraph and like posts. 

95,202 B.T.-H. Co. (G.E. Co., U.S.) Switches. 

25,203 В.Т.-Н. Co. & Вроввовс. Electric motor-control systems. 

25,510 CHAMBONNAUD. Mechanism for telegraphic and like machines. 

25,557 Mountain & Gipson & HEAD. Track brakes. 

95,569 FiNNiGAN. Electric block signals. | 

25,612 Gappa & Conti. Stuffing boxes for turbines. (Date applied 
for, 14/11/05.) 

25,863 B.T.-H. Co. (G. E. Co., U.S.) Current- collecting devices for 
electric vehicles. 

26,211 CowrER-CoLEs. Electrolytic production of metallic sheets, 
tubes, wire strip or the like. 

26,212 Cow PER-CoLES. Anodes for electrodeposition. 

26,664 & 26,665 HADFIELD. Manufacture of magnetic material. : 

28,091 CLEMENT. Telephone exchange systems, (Rights not granted.) 

99,123 NkHMER. Electrical apparatus for lighting gas. 

99,423 Preston, Rok & Кок. Electric lighting of trains. 

29,748 BRaziL X урл. Measuring instruments for storage batteries. 


1907 SPECIFICATIONS. 


244 Savers. Electrical automatic signalling systems for railways. 
727 B. T.-H. Co. (G. E. Co., U. S.) Leads for improving commuta- 
tion in dynamo-electric machines. 
1,049 Warzkr. Electromagnetic clutches. 
1,334 Morris & Lister. Switches. 
3,426 WnukATLEY. (Enochs.) Telephone exchange apparatus. 
4,585 Brookes. (Foote, Wolfe & Young.) Automatically opening 
and closing electric circuits. 
4,931 B.T.-H. Co. (С.Е. Co., U.S.) Are lamps. 
5,332 Duxwoopy. Wireless telegraph or signalling systems. (Date 
applied for, 23/3/06.) 
5,576 B.T.-H. Co. (G. E. Co., U.S.) Apparatus for treating electric 
conductors, especially in the manufacture of filaments. 
6,198 Jerrery & JEFFERY. Electric sparking devices. 
6,592 Eccer. Manufacture of leather for electrically insulating 
wearing apparel or for insulating conduits. 
6,605 TourteL. Coin-freed electricity meters. 
6,675 Кзєнкк, Electric bells. 
6,710 Masos. Lug or take-off for secondary battery clements. 
7,758 McMorran. Guard for trolley wheels. 
9,051 AMALGAMATED Bapio-Tateckavrit Co. (Rosenthal.) Oscillu- 
tory circuits of radio-telegraph systems. 
9,921 Шом кд. Electric heaters. (Date applied for, 7/5 06.) 
11,262 Norturve. Electrical measuring instruments. (Date applied 
for, 26/5, 06.) 
11,402 Rinne, Magneto-electric ignition for multiple-cylinder 
engines. 
12,761 JaxkeLowitz. Telephone transmitters and receivers. 
12,968 Makcoxrs WIRELESS TELEGRAPH Co. & ВАХСАҮ. Holding 
electrical condensers and the like. 
13,837 ALLGEMEINE ELEkTRICITATS Ges. Electric signalling appa- 
ratus. (Date applied for, 16/6,06.) 
15,618 Вкихскех. Regulating starter for single and polyphase in- 
duction motors. 
19,808 Barras & WEDDELL. Incandescent lamps. 
00.226 ALLGEMEINE ELEKTRIcIrATs-GEs. Electromagnetic devices. 
(Date applied for, 12 9/06.) с 
20,519 Нот & RHopEs. Method of fixing auxiliary guard rails to 
— E udi A track и: Й > 
, oLFF. Tramway lines. (Date applied for, 23/10,06.) 
23,351 Ges. Siemens & Co. Electric searcblig Date i 
611/06) rchlights. (Date applied for, 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—T he directors 
have issued a circular to the proprietors ex plaining the present financia 
position of the company. The circular states that of the £300,000 
of prior lien debentures recently authorised to be issued, £100,C00 is 
required to pay advances from bankers, £110,000 to meet accounts 
payable and £90,000 to meet additional requirements on account of ex: 
pansion of business. In future the financial year will terminate ut the 
end of December, instead of at the end of July. The next statement 
from the directors] will, therefore, cover two periods-—one for five 
months, from Aug. 1 to the end of December, 1906, and another for 
the whole of 1907. The circular further states that at the close of 
November the trading profit for the 11 months was £76,000 and the 
net profit £17,780. 

CHILI TELEPHONE CO. (LTD.)—The directors have declared the 
usual interim dividend for the half-year ended Sept. 30, at the rate o 
6 per cent. per annum, tax free. 

DUBLIN UNITED TRAMWAYS СО. (LTD.)—The directors recommend 
payment of dividends for the half-year ended Dec. 31, at the rate o 
6 per cent. both on preference and ordinary shares (tax free) and à 
bonus of Is. per ordinary shave. After setting aside £5.000 to re: 
serve, £1,000 to accident insurance fund, £10,000 for reconstruction and 
renewals, and £2,000 further provision against the Irish exhibition 
guarantee, the carry forward is £8,740. 11s. 6d. ; 

EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH СО. (LTD). 
The interest on this company's 4 per cent. mortgage debenture stock 
for the half-year ending 31st inst. will be paid by warrant on Feb. 1. 
The stock register will be closed from 28th to 31st inst. inclusive. 

MEXICO TRAMWAYS CO. The directors have declared a divide nd at 
the rate of 4 per cent. for the three months ende? Dec. 31. 

SIMPLEX CONDUITS (LTD.)—The usual 6 per cent. dividend on the 
preference shares has been paid for the half-year ended Dec. 31. 


SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)— At un eu 
dinary meeting on Monday it was resolved to reduce the nomini 
capital of the company from £225,000 to £260,000 by altering the 
65,000 shares of £5 each into 65,000 shares of £4 each 


STOCK EXCHANGE NOTICE.— The Stock Exchange Committee granted 
a quotation to £1,100,000 deposit notes for 5 per cent. profit-sharing 
secured notes of the Underground Eletric Roilu ys Co. of London 7.4.0 

STRATFORD-ON-AVON ELECTRICITY CO. (LTD.)—In the report of the 
meeting of this company in our last issue we omitted to state that 
Messrs. Johnson & Phillips supplied the whole of the company 3 p. 
station plant and also supplied and luid the whole of the cables. К 
Sydney Paterson, M. I. E. E., joint managing director of Johnson 
Phillips, has been elected a director of the Stratford - on- Avon Co. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
Wal. a Ino. A 
GGREGATE. 
Line. ended: E rs X m 
и а) о. of In 
weeks. Amount. | Dec. (a) 
& 2 £. 
Aberdcen Corporation | IM S. ып Н 11 31 44,458 |- aaa 
e c 4| 51 | 11,53 : 
Angio- Argentine... .. . 31 | 31,917 | + 1,284 52 | 885,776 + 61.870 
Ashton-under-Lyne Согр..| Jan. 1 358 4 5 4t | 16,001] |+ 1,51 
Ayr Corporation ооз өөө «00 000 09€ [T] 4 233 + 3 $4 10,945 == 97 
Baker St. & Waterloo By....| ., 4 3,230 | + 790 1 3,230 |+ 790 
асани) Dec. 27 221 + 3%! 61 : 2 
8,676 |+ 279 
Barrow 95090909 оос 000000 090 998 озо 20€ І) 27 262 + 46 91 13 178 - 131 
Bath Electio Trams, Ltd.) Jan. 1 637 k 711 637 |+ 7 
5 meee >“ ү 5 1.000 — 60 1 1.600 60 
gham ration » 4| 6,080 40 | 247,740 
Birmingham & Mid. . . 20 8330 $0 | 41,208 = 
Blackburn Corporation ... Jan. 1 | 1,103 | + ` 60 | §40 | 45,286 2 
B Corporation.. „„ 2 382 + W 5 47.599 T 1210 
В land Fleetwood... „ 4 278 (6 1 275 - 66 
BlackpIStAnno'a&Lytham| ".. КА - " a 
Corporation . ... „ 5 2,689 | + 151 40 | 91,670 | "t 
Bournemouth соон " 1 1,458 | + 113 | 439 68,961 Н Neds 
Bradford Corporation. . „ 1 41.168 4 46 40 | 186,528 : 
Brighton Чоп 5 651 103 4e 37,111 3083 
Brisbane Trams eM б: i : 7 » 
Bristol Trams & Carriage 3 4.528 92 36 | 129,98: гд 
| . - | 5282 — 90 
Buenos Ayres & Belgrano. . Dec. 31 | 4,661 | - 129 52 | 202,200 ＋ 10.232 
Burnley Corporation + | 17,341 н 509 
urton Corporation .. : 
Bury е. - 11,461 |- 585 
Dey Co о ke T 
Oasmborne-Bedruth .... | еш шы 
Cord Gains 6,887 |+ 201 
Cavehill................... [ ОР te. cage 
Central London Railway ... Jan. 4| 6,194 sin |e 207 
A : 6,194 |- 207 
Oharing O, Ruston & H'siead „ 4| 3,170 » 1 3,120 i 
15 „% „ 2 598 AM 52 87,633 |+ 1,580 
City & South London Biv... | Е : 
Olty of B y pee К: AS + 345 k е 8,361 |+ 315 
Ону ot Birmingham . К E | 44,741 
is eibi тайса s; Jan. 1 183 | + 18, .. i 
Croydon Corporation Ф fee e 3 oo coe ese eee 
EON ОРЕ 1.144 - 28 40 87,067 |- 1,5 
Devonport & Dist. Trams... Dec. 37 Dr ( dl 23,593 108 
Donia & Taras nile. Jan. 58 | — 35 40 9,213 — 1,159 
Жете Je „ 3 97| + 3 1 97 | 3 
Dudley-Stonrvelige . TR d Bod BE 533 
Cae оов ооо . Г] 4 
Dundee Co ration ......... Jan. 1| 1,936 | + 38 33 | 28,206 H 1,333 
uer Ce . " i 215 + 82 40 36,615 |+ 3R4 
Falkirk and District [1] - 41 40 12,540 + 532 
PTS „1 340 | + 1| 13 3.767 14 
. Dec. 27 1.3.5 + 156 51 53,109 t 143 
а Corpora . . Jan. 4 | 18,990 | + 14] 31 | 548,676 |+ 16,056 
Gloucester Corporation. ъ 4 107 - 18 1 10 = 18 
Gravesend— 2% ere eee see ese aoe eco 
vua m u tup s 
t. North ка Ш x ud 45 
Greenock & Port lm. bee. 27 30 34 м im Mb 
ах Corporation .. ...... i : : lii: 
Hartlepool oo [III TT eee wes б 
Hastin Ways 00000» ee 27 2968 + 52 51 14,798 - 563 
Hong 10 кк Trams Co. . Jan. 2 716 + 202 1 746 [+ 202 
Haddeniield ү... УУ 4 $7,350 - #269 13 $111,095 |+ 541,653 
all T n І - 4 63,978 |+ 2,958 
па Оогрота . 7 „„ 12,510 + 123 40 99.205 |} 5.588 
7 ããã Юр. ма 
ch re, ias 9 40 740 |+ 368 
Tale of odds se ko dos » 4 3011 - 22| 40 16,332 |- 1,033 
Јали ia аа E 199 2 16 114 4,108 |+ 166 
eighley Corporation [IET ec. 51 6, [Ж] oe 
Еа еу Corporation ...... Jan. 2 135 T 97 4,101 268 
a petet jc й m + 1051 6,093 И 77 
Kirkcaldy Core РогаШов ...| Jan. 1 — 186 33 5,371 129 
kahir m. . oes "T s.. eee T 
смге Union” Dec. 31 912 | + 371 562 | 63,544 |+ 17,154 
ccc Be „ MELE "Hio wis qt me 
Fallon ес 51 8,297 |- 515 
жүн Corporation Jan. 4! 2,00 — €! `i 26060 |- (7 
meln Corpo ы Pie. 2 489 + 27 [зз | 175189 {+ 97 
Liverpool Oerheng fl; Jan. 4 107 4 8 40 4676 |- 113 
Liverpool Corporatio J. . oe 5 1,315 - 89 1 1,845 - 88 
London Count Со xm xs os Dec. 28 | 11,151 + 674 52 568,031 |+ 8,555 
London Ua uneil n2 20 31,015 + 8,075 38 [1,325,166 |+ 205,246 
vestoft М hid — өөө өө, ап ' - 69 | 1 4,9 + 69 
Meld Cra. „ d 153 | + 9 14 2,408 |+ 1e7 
lys api esos: » 1 13 el 2 40 5,368 eee 
erm y Rail "o o’ ; + 283 40 | 593,918 |+ 41,135 
Merthyr... — . De: i э + 200 1 9,0045 |+ 200 
iter F .- Det. 9.4 23 St 10,978 29 
Metropolitan Rer. Railway Jan. 4| 8771) + 736 1 8,771 H 26 
Майлап... rams... Dec. 1 6,152 + 2,235 | 51 | 341,555 |+ 63,896 
Nelson Corporation ., „. is 17 «6 | 53 [5 20 
e-on-Tyne Cy : - ч[40 0,843 |— 26 
ewport (Mon.) . . i ; 4,078 + 83 40 | 164,588 |+ 1,216 
mpton Uogose] н 5 M | 40 27,586 |+ 2,019 
Oldham, Ash radon. , 3 391 | + 45 139 17,30 |- 353 
ton È Hyde . Dec. 27 637 | + 80 81 | 30,983 jẹ 1,310 
Perth (X-2.)Corporaion 7 Jan $ E + s4 41 79,609 |4- 5,609 
A. ej u - 33 5435 ĩ 91 
elerborg noe Trams...) , 3 174 | - 198 1 17159 128 
outh oe ose oes ane eee eae 
Potteries . Corporation | Jan. 4] 1487|- 91; 40 | 72:60 | 1,331 
Duos hs 4 Mur 4 n "em qe me 
ode Corporation.. | or 
Rothesay \ Corporation — „ 2 639 + H2, H0 | 2430 |+ 4,050 
Baltord Corporation. um Dec. 2i di - ól 10,343 j- 531 
Bheernesy Т өөө. Jan. 8 4,623 | + 469 | 40 | 187,363 |+ 6,076 
Bhefeld Corporation" " . Рес. 25 $1 | + 2, 51 3,017 |- 51 
eese» Jan. 5 | 5,491 | + 229,445 |+ 10,156 


142 41 


$ Plus 3 days. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS 


4 
Week Ine. AGGREGATR. 
Line. ended. E ao N А ОБ ЕЕ 
о. of | Inc. 
| жеска. Amount. Pes. (a) 
| £ £ d 0 
Singapore Tram . ... Jan. 1 $8,927 - $3 : г 
Fon aapon кк E : i 931 + , Е | beo бин 
thend Corporation ...... ^" 288 + 35 40 16.559 21 
бон Metropolitan ......... Dec. 27 944, + 395 51 41,107 I 10 ai 
„ ; EET 4) 10 | т 10 8l 14,989 rt) 
зз 0209090 099 cee еге 09€ * П l 90 51 | 46 517 
Btalyb'dge Hyde, &c.,Ji.Bd. Jan. 4 UC E e 
atot xt Dorp por ation 2% AL | к! bs i i ove 7 10 | di ie | t з 
under rporation... „ 5 1,997 - 87 39 y: 
Sunderland and District... , 1 521 ＋ 963 " | Pr n" ns 
Bwanses Trams eese] DEC. 27 1,133 139 51 | 47,007 + 3,433 
Swindon Corporation Jan. 1; 144 6| 1 144 —-— 6 
Taunton cesi Bii Doc NO SE |ы rm |- nt 
Tyneside Trams 5 „ а 
0 „Elec. Supply Oo. oli „ 1 868 + 62/ .. 9 d 
Wallasey Distriot Council... Jan. 4 719. - 45| 40 | 83,848 + 628 
Walsall Corporation „ 4 270 — 79 MH Y - 79 
Warrinoton Oorporatlon. ERN na T | 
Наш ration. „ 2 2,95;- 103 40 — 92,9 5 
Weston · super - Маге ......... | ec. 25 | 26 | + 151 74110 t NS 
. Оо. ......... % 20 $74 + 149 $1 23,713 4 1,474 
„ Oorpa....... Jan. ] | 933 + 269 30 20,331 ae 
iA dade % Cee вес оов 280 009 оов 9099 Dec 27 290 + 21 51 | 14,51 1 - 105 
———— — ves » 4 137 + 19 51 5,289 — 74 
Yorkshire W. R. Trams Jan. 5 | 1,020 | + 87 1 ' 100 „ 37 
Yorkshire Woollen District, Dec. 37: 9 + 10 хм | 45909 4 — 910 
(a) These comparisons are with the corresponding period last year. s Partly 


| 
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1 
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COLONIAL AND FOREIGN INVESTMENTS. 


eee ac eee зене о ear sere rset 


In calculating the yield allowance 


for redemption. { Ex Dividend. 


bas been made for accrued interest but not 


LABT Price | RATE X, Divi. | BUSINESS 
DAND NAME. Wed., YILD- | DEND s Days TC 
DEND _ Jan. 8, ED. DUE. | JAX. 8. 
| ELECTRIC RAILWAYS, High- Low- 
WAYS, &c. £ s. d. est. | est. 
8/) itAnglo-Argontine 6% Cuin. 1st Pref.) 5132—61, | 419 0 Ap, Oet 51 -- 
.. | Do. 10% Non-cum. 2nd Pref....... 6 2 6 Ja, Jul Tha 
6% 'ł Uo. Permanent 6% Deb. Stock. . 125 —123 | 4 18 6 Ju, Dec 
57 A Elec. Trame. 5% Deb. i 
„„ Ө 01 —104 | 4 16 0 | Ja oe 
2/0 Basten Electric Trams, Invest. m кн 
о  mec000920000990200 002900 өөө 000 909 1 —8 А 2 17 6 Ма 3 ae 
2/6 | Do. 5 per Cent. Cum. Pref. ...... 4 -4} 5 26 My Ne 4 45; 
44% t Do. 4j per Cent. Db, Prov. Certs. 95 —99 | 411 0 | Ја Jul 
8% | British Columbia El. Ry. Df, Ord. 

: Ex rights .... 126 — 128 5 17 0 | Mr, Spt 127 ve 
6% | Do. Pref. Ord. Stock . Ex rights 105 —1:9 | 5 1 0 | Му, NTT . 
5% | Do. 5% Cum. Perp. Pref. Stock.. 1)1 —105 4 15 0 | Ја, Jul | ·: m 
44% Do. 44 per Cent. lst Mort, Debs. 98 —101 | 4 9 0 | Ap, Oct’ 934 .. 
417! Do. Vancouver Power Debs. d 10) —103 4 7 3|Ja, Jul 
3/0 | Buenos Ayres & Belgrano Ога....... 4, -414 | 8 4 0 | Ap, Oct . T 
3/0 | Do. брег Cent. A Cum. Pref 4 -H 514 0 Ap, Oct 33 «- 
8/0 Do. “ ч „ „„ „„ „„ воо ове Oe oer 15 5 14 0 April oe ee жй 
5% t Do. Б рег Cent. Debs. ............... 105 —115 4 7 0 Ja, Jul m 
5% Н Do. 6 per Cent. 2nd Debs. (red.) 101 —104 4 16 0 Ja, Jul oe 
6% t Buenos yres Elec. Trams (1901) 

Ltd . 8) -91 | 5 5 6 | Ja, Jul — 

64% Buenos Ayres Grand National 5j i 
er Cent. Pref. Debs. ...............| 97 —101 6 9 0|Ja, Jul m 
6%, . 6 per Cent. 1st Deb, Bonds.. 98 —103 5 17 6 | Ap, Oct | -> e. 
3, Calcutta Tramways (1 to 137,610)... 64—64 5 19 0 | Mr, Spt oe 
9/6 f Do. b per Cent. Cum. Pref. ...... 44-53 | 4 13 0 Ja, Jul m 
44% t Do. 405 Ist Deb. Stock (red.) — 99 —103 4 7 6 Ja, Jul ee 
| Саре Electric Tram Shares. . -i e » — = 
5% | Colombo Ir. & Ltg. 5% 1st Mt. Db. 93 —97 |5 2 6|My, Nr] > - 

6% | Havana Elec. Ву. Con. Mt. 6% 

1,000 50 year Coup. Bde. . ..... 82 —87 6 16 0 Fb, Aug 8541 . 

6% | Kalgoorlie Klee. Trams. ö per Cent. 

i A” Deb. Stock. . ...... 87 —91 |6 8 9 | Ja, Jul =. 

6%! Do. 6 per Cent. B" Ditto ...... 71 -75 |717 0 J, Jul ee 
1/0 | Lisbon Elec, Trams. Ord, ............: 4—14 10 0|July.. m 
v,7; t Do. 6 per Cent. Cum. Pref. ...... 12—14 5 13 0|J5,Jul| ° ee 
6% it Do. брег Cent. Reg. Mort. Deb; 9-95 6 6 0 Ja, Jul z 
57 tMadras Elec. Trams. 57; Deb. Stk. 94 —t7 5 3 0 | Ја, Jul . 
44% | Montreal St. Ry. Sterling 44 per | 

Cent. Debs. (1922) ..................... 101 —103'4 7 6 | Fb, Aug oe 
tz Perth E. Trams, lst Mt. Db. Stock 97—101! 419 0 Ja, Jul 
4 1820 Paulo Tramway, Light & Power 

Со. $100 Stock . . . . . . . . 117 — 121 7 9 0 sis = x 
sx Do. ö per Cent. let Mt. 6500 Db 125—845 5 6 6 Ju, Dec £3} | 924 

l 
| ELECTRICITY SUPPLY. 
| 
8/0 , Adelaide Elec. S'ply Co. 6% Cu. Pr. 41-5 | 6 0 0 Mr,Spt 885 
4/83 Bombay E. S. & T. 67. Cm. P...... 92-95 6 1 6 NET iis 
44% Do. 4j per Cent. Deb. Btk.(red.)) 92 —94 4 15 6 Ja, Jul es T 
3/3 Calcutta Мес. Supply Ord............. 641-7 6 3 6 Ap. Oct Gii e 

.. Elec. Ltg. & Trac. Co. of Aust. 6 | | 

per Сеш. Cum. Pref. . . ...... 91—94 г Fb, Aug T 
6% t Do. 6 per Cent. Deb Stock. 83 —3/ 615 0 Ja,Jul| .. E 
5% Elec. Supply Co. of Victoria б pe | 

Cent. Ist Mort. Deb. St. ............| 01-93 5 7 6 Ja, Jul vs v 
6% tIndian Мес. Sup. & Trac. Co. Deb. 

Arg, Rd. Prov. Certa. . ..... 98 —1C1 519 0 Ja, Jul 
| ern Kalgoorlie Elec. Power & Ltg. 6 
| per Cent. Cum, Prell. E 1 8 0 0 Ap,Oct 
6% Madras E. 5. Corp. 5 per Cent. | 

i Constn. Deb. St.... . 92 —93 5 5 0 Ap, Oct is 
oja River Plate Eleetricity Co. Ord. ... voi 83 12 0 Abril. e 
123 Po. брег Cent. non-Cum. Pref... $—1 6 о 0 May .. Е. 
6x + Do. 6 per Cent. Deb. Stock ......... 93 —96 5 4 0 Ju, Jul 9 | 94 
3/0 Rosario Elec. Co. 6% 5 04—54 5 14 0 Ap, Oct es 

ini ower 5 per 
5% tShawinigan Water per % 9 Б 2 0 Ја Jul 913 
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ELECTRICAL COMPANIES’ SHARE LIST. 


ы (Last Price | RATE У 
DIVI- NAME. ; ccu BUSINESS || ы | LAST 
Ё 3 Dub wea, xp, | DUX. |8 Pars то r 5 ir NAME. Wed, | Yims DIVIDEND bares 
Du AYS TO 
ELECTRICITY SUPPLY. re Bigh-;Low- = Чапа ш — EE 
10 5/0 | Bournemouth & Poole Elec. Su ois . est. ' est. ECTRIC MANUFACTURING, &c. | High-|Low. 
104 p. Ord...! 94—104 ' 613.8 | Mar, Bept, | 10% 107. › E * d. | 
/6 | Do. 4} per Cent. Cum. Pref. . 94—104 4 8 6| Feb, А 1 9» „ Metar Он ө А-0. сеек 
10 6/0 ^ Do. 6 per Cent. Cum. Second Pref. ... 10 —10 ug | Sia) 9 1,1,52 Do. 6% Cum. өзө warn lgu ; | ч 
Bt. 4 cond Pref. . 105, 5 14 0| Feb Aug | .. | .. 117 evene! py; 744 8 14 6 | April, Oc Apod 
іў + Do. 4 per Cent. Deb. Stock (red. у 98 —101 4 9 0 Jan. J / Babcock & Wilcox Ord... 31—3 pril, Oet р. 
0 440, Bromley (Kont) EL Lt. & Power Biarea 8 |5 7 0 Api 0d е ; VH ee ыш SIS, (915 0 Артоа dz 
dee goccia E Me iO Qe, Toe ево * . 580 5 ios elsby Cables Ord. Ы-Ө 1,5 5 sre dz 
83 ес. Sup. Or = March.. ^ : ef. - 4 | т 
"i x Cenni 1 е ef... ... o erben oee ez 7 —3 47 6 Mar, Sept s | E ЕЧ е аали Mort. Deb. (гей. Ja , 10) --108 m 7 e 222. Jur | A 
5 9/8 ' Charing Cross up. Co.41 Guar. Db Stock, 97 - 100 4 0 0 June, Dee .. i British omsn-Houstn4jX let Mt.Db. 85 —50 |5 10 Mar, Be t : 
P2 Pe Heu na DESC nd 51 6 Feb, Avg | -| < ji TU |e dae Cee Dk ы | | Feb, Aug Е 
. T 76 * a i sare 9 LI 
XA AE aov ES ЖЕНЕ IMEEM Preah ben e enen, , C O lamas, e| 
0. ny n rt ә, - pi bis ee 0 ле = ее * eo 
5 2/0 | Chelsea Electric Sappi 01d. Cm. Pref. Н as ILE Jan, July | 4à | St. У *: Do. 4 e CUP ден DIU | м5 " Маг, бері ..|. 
St. 44% Do. 41 per Cent. Pep. ч „ 100 4 8. 5 5 0 | March ..| 211 .. | St. 44У + Do. Perpetual а ey Deb. Stock 8$ —86 |5 4 6 | Mar, Sept 
10 90 City of London Electric Lighting Ord. 10 10 H 1 : Ya Пес 104 | 32 4 5o | Callender а Cable Con. 8 фек лыш, 06 | 3 K " Jen, jur Vl oe 
o 6 e Cc Е [6 cece тазе 99.) = ап, u ; 
81. 4% 15. В Брет Cent. Do SE UAE «АА d f 0 den dum Ты у 87 Ax t Do. ab oor Cont lat art 1 10 ЖЫ Pt ЧЕЗ July clas 
Н 4 Do Ab per Cont 9nd Deb Rink a 224 É = ov 
6 75 n e кс тер July | ©6р | 944 st di! Po. 4 per Sent Jot Mort; Deby Fed. Nu | 815 0 Мау Nov. ią! ij 
10 49 Const, рег Cent. non Cum, Реб е ОЕ 8 18 5 April, бе| i | 107 пате (Bip Telegraph Ord IACI. 8 оо March S| ш 
10,60 De. 6 per Cont тев, пор ly Ord...... 64-11 3 10 0 Feb, Aug ie en 0/7; |, Po. 6 per Cent. Cum. Pref. ............... 1—1 5 1 0 April, Oct. 
š per Cent. — 1 Фе | 8, ¥ J Crom t ora Oct oo | oo 
8. 4% ba. 447 Deb, "Rtock (all'p 1 „ | 2 И t Do. D per Cent. lat Mort m „ Sith ы Ж 
b g Folkestone Electricity Supply 8 „ May Noy d car Ж % . ет Pref. .. м MIR Т 66 deb... 
КА Do. Б per Cent. Cum. Pref. Н 41-5 510 0 April, Oct| = | .. | Bt, 447 t Do. 4} per Cent. Deb. VVV 0 Sept. - 
d 10 | Hove Electric Lighting Ova red 26 —99 411 0| Feb, ү — 28 4 Жү United (“A Bb.) (£8 pd.) Zip ui 0 o Feb Ang 
v e a ae ee eo 
Tur a Кк к ai! = BU Re dec ome Meta „„ si 
f er t. ee tenese de = А — | ee 
Bt. 15 Ро. 4 per Cent. Det. Stock ( (red.)... 6 o 4 1 0 жш Mee E 5 A Waker N . ze ai Ре а oe 
| 4X ' Kensingin. & Kngtbg. Co.& Notting Hill | . e J = fi 5 .. Do. 6 per Cent. Cum. Pref. . et -1) у | 2.7 * ve | e 
3 9/4 Co. (Joint Station) 47. ре Stock (red) 99 -1¢8 317 6 | Apri St. 44% Do. 4j per cent. Jet Mort. Deb. (red. j 70 5 ay, Nor , 11% o. 
Б 4 London Blectric Supp! 11-1 6 8 pril, Oct 1012 | 2)... | Electric Construction Co... =) 8 n 0 Jan, July .. e 
Bt. 15 | Ue 6 per Cent. VV 4-4 6 6 0 Mer’ Eg An bad n po: T per Cent. Cum. Pref. .......... a i-h К Jal; бел тии 
{ 3/0 | Мейторо Бот Ora ае i те | 5 15 5 en. eh, “ы 16 5% 1975 л Kiccirie (100082 Cum, Pret 59 —€4 6 5 0 ns | ped 
2/8 + Do, 4 C Ord. р 18 April. Oct} .. | .. | Bt. 4 um.Pref..; 73-84 6 1 8 June Dee « 
Би st? | ро; dm com ree lst "Mort. | EE { : А san doly 5 НЯ! t Н Healey V Telegraph Works Ord = 10 hh i H Fett ren li | = 
. ©. o on M . о 000 өзө» - 1 
CIN E ычу а-а АЫ шаш | e i ҮЕ НИНЕ ARE 
100 5 ‚ Хетсамйе & Dist. Elec. Ltg. Ord. 40 pd. 81-88 411 9 ane, Des ee И 16/0 India кибеп Gutta Porch Ko., Wrks. ллы 6 9 0 Feb, iG l i 
b 8/ | Newcsstle Ei eb. esed . 985-98 4 12 9| Jan, July ß... Y o. 4 per Cent. Debs. 06 —08 |4 9 0 | April. Oct 
100 15 i Do. „ venus аси 6 3 1 Feb, Aug des 1 ont Бо 6 per Cent быш arth EC, Lid Ord. 11 | : 8 0 | Nor Ne 
55 0. 4 er = ug ee se £t. estt T. By, ov ГУ] ee 
1 37 Norther. Bok d QR Вор red. 1907. 15 — 7 43 4 Jan, July | ..| | 1} 14 e Goudie Pert Deb. “Stock .. 92 —95 415 0 Jan, Juy| „|. 
DOW o qo . z а cS em 1 
| о іп { —— ооо ү ЛЕ iv D ў © 1 — — 669% 22 i x s sy РЕЧ 
болоо с nc аа ur cn 0 e cp Construction Beute). sep a4 6 о der. 
" 5 d o 4 er C t D b: encase сое 2 | are v 13 M J v — | ап у ө: 8 
550 Bt. James & Pall EST E et | zr ne d Ce aaa 1 0/6 Xo. Ку со 5 ence gait ie c 2a * 
a i A T per Cent, Pref, Stock E E | Feb, Aug | Tii «. | 8t/ 6% | Do. Брег Cent. non- Cum. Preferred | 11 —108 413 6 idu 
ves Mice ba барс cd d шр О ЕЕК I I ba 
: r = . Feb ae nt. 200 ato eb. (red.) 1024-1043 4 6 0 June, Dec 10] 108 
Do. 4 M ы e 
VVV 
1 one south Ич п Elec. Lt. E Fon ашы er Ord, —1 | ; г $ April 1 100 2/0 | Do. 6 per Cent. Cum, Pref. ..... — б =: 800 Fa E F р 
TEX rte termes) , ди түше wee 
по 58 асите ИС | | Е 
4 Z р 2 Do ооо q 6 = 8 SN ви M 
T ро, брег zie Sev Oe ее doe |416 6 2 rl, e . | 100 5 own per Fenk. Debs. (i „ еа е 
5 2/8 t Do, ii per C 1 Cun а ои d '611 6! Var, Sept 87, .. St. 15/0 Anglo-American не Bt-97. ee 
| + 44 per Cent. Cum. Pref. rer TTT E m ERE CIE 
.ELEGTRIC RAILWAYS, TRAMWAYS St.“ 19% | Do. Deferred . .. . . 166—165 8 FMIAPN 1 
Bt. 4% | Baker Бї, & Waterloo 4Y P ae | 10 6/0 Cuba Subm Саше por Cent. Deb. Stk. 80 — 4 4 15 0 Jn 40 Jy ; 
l MO Path Elec. Tra “р. В! 19-92 47 0 J * " 0 uba Submarine O ИЙ 67 7 3 0 Feb, Aug E 
1.0/8 4 рове ms Pref. Ord -| p-n l6 8 3 ant uly j | £9 10 10% Do. Preference 10 per Cent... . 15—16 6 5 0 Feb, Au 5 
St. 447 Do. ТЕ ent. Cum. Pref... {3 5 7 April m es 5 2/0 Direct Spanish Ord... ED ae Aug * 
2 t Mort. Deb. | 0! Jan, July | .. | e e| fà-3à 518 0 ApriOct .. 
16 jJ. !B'bsm & Midland Preeti Pur „ Apri of a 4% Do. m ver Cent. 215 . 5 о | Apel Oot ii 
10 4x | Do. en e & Carriage Ord. ...... 181—144 | 610 6 Feb, uly | ej .. | 20 4 Direct United State: Gable 1e —18 "8612 0 Ja Ap, I 0 11 18 
pH 4X it Do. 4 e дең Hebe. N „3—9 149 E ч D. fDirect West India Cable 443, Bg. vb. (rd.) 99 —101 149 0 June, Bee. .. 
British Electric Traction rd. . 8 —100 4 0 0 Feb, "де bh 17 Do. 8 тарату: с. eee ee oie жаы, | 182 —186' 5 8 6 Ja APITO 183 3 
oe 12 Do. 6 per Cent. Cum. Pref... coe P 10 oe June Dec 18 Ју, Bt 4% Do. A Ee Cent Мо Deb. Bi к. 2971053 BIE 6 A 5, Qi e 
. Do. 6 per Cent. P Sen M 110 18 0 Feb. Av Fd | Бү, * еп о t (гей) $ 1014 8 18 6 Mey, Nov 1014 604 
Bt. 43% Do. "T erpetual Debs.” | 90 —?8 6 7 6 | April, [4 ү 10 2/6 | Еаме:п Extension. 124-123 5 10 6 Ja, A Jy,0 121 186 
St. 3Z | Central ^ up Cent. 2nd Deb. Stock . (9 —74 6 2 0 Мп, Oct | 924 | 97$ St. 4% Do. 4 per Cent. Deb. Stock 77 a 20] A Feb Ads é 
St. 42 аи, ondon Ordinary Stock.. 6-6 4 8 0 F " Nov | 70 .. 1100 4% | Eastern & 8. African 4% Mort. Deb. 1500 9.31003 3 19 3 Feb, p к us 
Be #2 Do. $perCent.Tref Bock со. B4 — 86 |4 8 0j Feb Aug | 61) 6 | 25 4% | Do. 4X Mauritius Sub. Debs. (red. i ^ Ron 
d Steck .. ! Feb, Aug | Ét} m Б; G.N. ebs. (red.) .. 1004-1014 4 0 0 May, Nov 
100 4Y Do. eC — MÁ—— € 44—47 4 Б 0 | 10 5:0 (ct Copenh Ex Co 13 — | 
епі. Debs. .... ; eb. i upon 71. 39—82 6 4 0 Jan, July "i E 
i 4* tCharing “Duston& Hmpstd È Per. Pb. Stk ean Tha 817 0j Jan, July 24 p 133 ede bee Beimu NI lst Mt. ‘Db. (red. » 99 —101 4 9 0 | June, 
100! 47 СУ of Scmingbam Trams. 52 Cin. tk, 43-43 A 4 an, МИ ee . 7 1C0, #1 Mackay Companies Common В | EB 58 б 18 0 Jan July " yi 
Bt. oY с ЫНА ent. 1st. Mort. Debs 16 — 99 4 10 anh ct .. | 100 81 Do. Preference .. ..... co -6$ Ja Ap. Jyo .. a 
St 50 “ity & South London Rly. Con. Ord. .., 45 —47 |416 0 prb ON a ] .. | Marconi’s Wireless Teleg. Co. . 6 3 оар ©" 
| ent. Perp. f. M Feb, Au 46 EL — 4—f ii | pril... ËJ e 
ER , on ETE - 
' * 6 „„ „ „ АН САР — е u | - * ps 3 16 ne 11 i 
16 о орт Cent, Perpetual Debs. 2 101 —304 316 6 Feb, , Auk 102 | к ud 44 Pe. сае 5 au 15 б Js о ms Ы 
А "e nite ram 1 a ; DS v | * ese vec 0e0 000009 059999] — 4 2 an шу 2 oe 
10 oa: doy S per Cent. | 5 n Zis 47 A Feb, „ | 3o ¢/0 Po. P са VVV i-i E Мау т. Nor ex bs 
orthern ity Rly. Pref. eb, A ie 2 ‘ . - 15 зу, Nov ..| = 
8 ae B; Northern, Piceadi 555 ША i ЕЕ 400 | Feb, н |. |: А 1220 935 "Do. E har Cent Debe. n onae ofar. к лө: | D : n er Nor 7 
m per ent D b. Bt ock 3 Р = | Feb, A y е ы 56565 „60 —101 \ an у oe oe 
16 i Ves inks A Dist, Elec. Trams. Co. 4j Lb. St. Da ir 418 0 | Jan, "July sià | | 2r d ст сахара өөө —. 126—123 : 5 i | MrJn,0,D, 121, 11; 
10 67 f: КДА Tms N n e 11 BE. ‹ n d | April, Oct / Е St. 4% rer Cent. Deb. Stock (red.) ...... £8 —100 | 4 0 0 June, mu 
St. st "Do. 4i pe Ce et. . ese; 104-2 5 аг, e m | TELEPHONES. 
t. Debs. i 11 6 Mar, Se | | 
6 1/3 | Í. of Thanet E. T. X L 92-94 415 9! JanJuy у... flee 4X ПА | 
£t. n t Do. 4 t. 5 per Cent. Pref. ib! . an, Ju з TL, mer. Telephn. & Telegh. Coll. Trust | ' 
eK 0A. Manes td. Trama Bt Prior Lieu Db, Gino rU Jam, July кй e P bx | fer W 875 | £6 88 411 0 Јар, ЈШу «| 7 
ом Liverpool Overhead ы Ord. " —15 5 5 0 Jan, July | K 5 EO rat Telephone .... Stk. 19 —102 413 0 | Mar, Sept, - Е 
ao 5% ' Do. Брег Cent. Pref... 5 „ Feb, Aug : = fi 3 02g Monte Video Telephone“ Ord... . 74 1610 6 Auge. = Z 
10 50 ie d 88 m | 1011 ^ | re „Aug А, 92 ma 5 per Cent. El көө d тїз 6 13 0 Мо xe а 
n t. * 22 * — " oe e 
Bt. 44 + Do. 4 er Cents 12 BE i e : 048—4 5 18 0; Jam Тш ee} ee Hse. 92 | Do. D. | Co. Bre: Bu Btock . —.— 1103-1113 6 7 0 | Feb, Aug 111} 10 
Bt. .. | Mersey Con. Ord. Stock esl 80 —81 415 0 Jan July si 80 1% Lo. 6 per Cent. Cum. 1 „ 106 —H9 6 10 0. Feb Aug "DM i 
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НЕ record which we publish in the present issue of industrial motor installation 
developments during the past year points to the existence amongst suppliers of elec- 
trical energy of a keen progressive spirit and a growing desire to cultivate a power load. 
We have not been able to make this record anything like representative of the advance 
in power business done by the many electricity undertakings now in operation through- 


out the United Kingdom. We think, however, that considerable interest attaches to the marked 
Increase in the numbers of power consumers on the mains of the larger municipalities and “ bulk” 
supply companies. The fact that power users are willing to replace small and inefficient steam and 
gas engines by electric motors clearly indicates that the merits of a purely rotative power agent are 
not only recognised, but fully appreciated and worth striving after. Our readers will also observe 
that this defection from earlier power utilisation methods is not entirely confined to the smaller 
industrial establishments. The records of the power companies and municipalities situate in large 
industrial centres testify to the willingness of large manufacturers to purchase power for the driving 
of most extensive works. This latter fact is one to which we would particularly direct the attention 
of advocates and users of steam and gas plant in areas where a supply of electric power is available. 
It must be evident, from the progress made in the application of motors to the driving of industrial 
machinery, that steam, gas and oil engines are not only no longer required, but are absolutely undesir- 
able as adjuncts of industrial undertakings situated within range of large electric power houses. The 
suction gas plant and the high-speed oil engine have a distinct mission to fulfil in places remote from 
transmitted and distributed electric power. In towns and manufacturing centres where already 
electrical energy is “оп tap," the suction gas plant, no matter what its claims to phenomenal economics 
may be, has no legitimate place in the ranks of efficient power agents, 

It is gratifying to put on record the keen practical appreciation of many of the smaller towns of 
the value of a power load. It is also instructive to observe that the steam turbine is playing a most 
important part in the power extensions of stations formerly giving only a lighting service. The large 
overload capacity of turbo-generators, the fact that they occupy a fraction of the floor space of units 
à quarter or even less of their output, that their operating efficiency is high and the maintenance 
and running charges comparatively low—these and many other advantages are doubtless responsible 
for the installation of the turbine machinery in preference to the older reciprocating units. The 
records of the past year, nore particularly those of the meetings of engineers of power stations, also 
show that electric power supply is being regarded from a serious commercial standpoint. Engineers 
have come to realise that profits can be made—in many cases large profits—from a properly propor- 
tioned power load operating in conjunction with modern designs of extension plant. | 

The past year has witnessed the introduction of numerous improvements into the methods of 
driving machinery by electric motors. To record these in the pages of a single issue of Tue 
INDUSTRIAL SUPPLEMENT would be out of the question. We are, however, able through the courtesy 
of numerous motor makers to present some data of the progress that has been made during the last 
twelve months in applying motors to industrial machiuery. These particulars will, we trust, be found 
of considerable interest and value to our readers. 
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Industrial €lectrical Undertakings.—IX. 


Specialised Instrument Production at 
Messrs. Єшөп Bros.” Century Works. 


T is a regrettable fact that the purchaser of modern record is that of Messrs. Elliott Bros. (Ltd.), whose pro- 
electrical instruments is apt to be guided by price in ducts in the province of electrical measuring instruments 
the selection of apparatus rather than by quality of are known and appreciated the world over. Without Hn 

product and a good judgment of makers methods to secure into historic details, we may inform our readers that the 
accuracy. From the user's point of view this is unfortu- founding of the firm dates back to the year 1800, From ex- 
nate, because his supposed initial economies will ultimately tremely unpretentious beginnings and subsequent expansion 
resolve his bargain into the nature of a costly experiment. on progressive lines the undertaking outgrew its с 
Until the many processes entering into instrument pro- and workshop accommodation in London to an extent whic 

duction are witnessed in detail no possible idea can be demanded migration to the suburbs. The present сош- 
formed of the amount of labour—alinost tedious labour— madious offices and well-lighted extensive shops at Lewis- 


necessary to give the finished article its essential con- ham are the natural outcome of a number of years 0 
comitants of reliability, extreme 


accuracy, solidity and fair selling 
price. Ы | 25 
Prospective instrument buyers 
should make it their business to 
go through the shops of makers, 
as only by so doing can they 
become acquainted with the 
methods devised and put into 
practice both for obtaining and 
maintaining accuracy. Much has 
heen said and written as to the 
ascendancy of Germany in elec- 
trical instrument production, the 
while British workshops of long 
standing are overlooked and their 
productions disregarded. We may „„ = 
console ourselves with the thought N 22 ЕШ 4 — 
that instrument making has flour- — | К 
ished in this country, at any rate | "cu as 
: : : о oae acciri uoa o 
in the history of one single under- P i 
taking, for over 100 years, and to- | 
day it may be taken as represen- 
tative among the many other 
prosperous branches of British 
industry. The undertaking to 
which we have just alluded 
as distinguished by its century 


General View of Century Works, Lewisham. 


E 
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successful trading. By an appropriate coincidence this 
establishment, which gives employment to upwards of 
400 men and officials, was opened in 1900, the name 
Century being given in view of the fact that when the 
works opened at Lewisham, the firm had been established a 
century. Inthese days of mushroom industries and comet- 
like businesses it is not the lot of many firms to boast of 
а century of manufacturing. From an electrical point of 
view it is also gratifying to record that the same business 
enterprise which furnished the electrical testing aud sig- 
nalling instruments to the “Great Eastern" in 1864 is still 
identified prominently and progressively with the manu- 
facture of electrical measuring apparatus of every description 
for an industry now extended beyond the wildest dreams of 
those early pioneer days. 

The present products of Century Works are mainly made 
up of moving coil instruments of all kinds, telegraph instru- 
ments, small transformers, switches, switchboards, steam 
indicators, motor meters and speed indicators. A number 
of signalling devices, such as ship’s telegraphs, range indi- 
саќотз &c., are also manufactured. The degree of speciali- 
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Milling Insti ume nt Сг ses іп the Machine Shop. 


sation attained in the production of these instruments is ot 
a high order, and is indicative of an appreciation at head- 
quarters of the necessity for keeping well abreast of 
modern workshop methods. This is at once brought home 
to the visitor, who finds shops well lighted, high-speed 
machine tools carefully grouped, an appearance of order 
and cleanliness in the aisles and gangways, and a kind of 
keen satisfaction on the faces of the workmen. In the 
general stores he will witness systems in operation in a 
central office, with its classified records, its check cards, 
and other comprehensive yet simple methods of following 
the path of material, no matter how large or how apparently 
insignificant, through the departinent. The main offices 
and test room will respectively furnish him with further 
exainples of the value of organisation and system in dealing 
with the original order and the finished piece of apparatus 
ready for shipment from the works. The merits of the 
system are most marked in the estimating and cost depart- 
ments, as each item of labour, material, machining, or what- 
ever process it may һе, appears in its proper relation to the 
total manufacturing charges debited against each instrument 
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or group of instruments. It is only by such classification and 
subdivision of costs that the production and selling depart- 
ments can properly understand each other. Over-systema- 
tisation is to be deplored in many of our large industrial 


establishments, At the works of Messrs. Elliott Dros., 
E 
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A Typical Assembly Bench in Century Works. 
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from our personal inspection of their methods, modern 
factory organisation appears to find expression in just that 
form whieh is the happy mean between the extremes of 
chaos and what we may call a glorified cosmos. 

As to the layout of the works, this seems to contribute to 
the facilities for passing the raw materials through from 
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Group of Multiple Drills in Machine Shop. 


store to tool, tool to assembly, assembly to test, test to 
packer, with a minimum of re-handling and delay. There 
are four main buildings. The offices and test room, the 
power house, foundry, smithy and packing room, the 
cabinet shop, and, the most extensive of the four, the 
machine shop, general tool stores and telegraph and print- 
ing departments. Unlike many similar manufacturers, the 
whole of the work required to he done in the production of 
a complete instrument is carried out from the raw material 
to the completed apparatus. The foundry and smithy fur- 
nish castings and forgings for instrument cases, magnets, 
&c. and the cabinet shop provides boxes, carrying Cases 
and similar woodwork. The three shops are equippe 

with modern machine tools wherever these are found to 
justify their installation. 

A die-casting process is in operation by which many 
of the small instrument parts are cast complete, ready 
for assembly. A special aluminium alloy is used, ant 
air pressure is applied during the casting process. The 
parts are cast to within 0:001 in. accuracy, and much 
troublesome and costly machining is saved. These cast- 
ings, though reducing the cost of manufacture, add to 
rather than detract from the reliability and stability of the 
instruments in which they are used. ''his is due, of course, 
to the fact that by the elimination of machining the per- 
centage of error due to the absence of the human element is 
considerably reduced. We have already referred briefly to 
the general stores situated at one end of the main machine 
shop. The racks,shelves, bins and tray stacks of these are 
all grouped round a central office, in which the storekeeper 
and his clerks are accommodated. Ап elaborate system of 
numbering and lettering is in vogue, and this corresponds 


with a similar i 85 c., of 
similar series on the cards, stock sheets, KC., · 
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Elliott Bros. Power Factor Indicator. 


the department. The stores give on to the main road 
round the shops, so that material is quickly delivered from 
vutside, and similarly they are immediately contiguous 
with the machine shop, in which the bulk of the material 
is required. Adjoining the general raw material store is a 
tool store, in which drills, milling cutters, lathe tools, 
taps, dies, in fact, every kind of tool used in the machine 
shop, are stored in marked and classified bins, shelves, &c. 
А storekeeper is in charge to check the tools as they are 
delivered to or taken from the stores. 

The grouping of the tools in the main machine shop has 
been arranged with due regard to their similarity and to 
Ше work put through. Presses and punches occupy one 
corner, in another are the milling machines, near by is a 
number of automatic turret lathes, and adjoining these are 
several large engine lathes. ‘The work done on the presses 
is strikingly illustrative of the value of this tool. Instance 
an aluminium former for the moving coil of an instrument. 
This is produced from a single piece of inetal in a series of 
dies, with an amount of accuracy far in advance of the 
making up of the same piece by hand. The pivot holder for 
this former is also pressed fiom one piece of metal. The 
milling machine is a valuable member in this shop, and is 
put to excellent use on instrument cases and covers, mag- 
net poles, terminal shanks, ammeter shunts, &c. Many of 
the cutters are formed to complete a number of cuts at a 
single operation, saving time and ensuring register between 
Surfaces against which machined parts are subsequently 
йхей. All tooling operations in the machine shop are care- 
lully recorded on cards which contain columns for entry of 
all particulars, such as time taken, pieces worked, order 
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Group of Die Castings for Clock in Recording Instruments. 


and shop numbers, Ge. These items when allocated to their 
respective places in the production cost sheets indicate at 
once the machining expenses chargeable. They also enable 
a close check to he kept upon the maximum times allow- 
able for the completion of the machining work. From the 
tund we made of the shops this system appears to func- 
tion smoothly and almost automatically. 


The assembly benches for the many detailed parts of 
the various instruments manufactured are located at the 
upper end of the machine shop, of which they form a con- 
siderable portion. Each workman gets plenty of light for 
his work and ample bench-room. The parts which go to 
make a complete piece of apparatus are served out in 
numbered trays, so that the actual assembly of these details 
is greatly facilitated. | 

Adjoining the machine shop and giving out on to it are 
smaller rooms in which polishing, grinding, nickel-plating, 
lacquering and stove enamelling are carried on. Almost 
any Class of finish can be given to a metal-cased instru- 
ment in this particular department, and in many instances 
some very beautiful work is turned out. 


Die Castings of Recorder Clock Case assembled without Machining. 


The test room stores and the test room are two of the 
most interesting spots in the works. In the former an ex- 
tensive arrangement of shelves and drawers is provided for 
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the reception of most of the finished material from the 
various departments. With the drawers in particular much 
thought and care have been expended to provide safe 
storage of delicate parts, such as pointers, moving and 
fixed coils, pivots, spindles, Kc. The drawers contain loose 
bases, on which are specially shaped rests or clamps for one 
or other of the finer parts referred to. Much of this 
material is assembled in the test room, and it is taken 
from stores in units corresponding to the contents of a 
drawer, box or tray without fear of damage or derange- 
ment. These precautions are all contributing factors 
towards the high standard of the finished product, and 


Group of Elliott Edgwise Instruments on Summer Lane Station Switchboard, 
Birmingham Corporation. 


1908. 
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are fully justified by results. To the prospective user of 
the instruments they are of especial importance, because 
such measures are adopted in his interests, and should, 
therefore, be better appreciated. The equipment of the 
test room itself has been made as complete, both as regards 
vital and comparatively minor detail, as the most advanced 
professor of electrical science might wish. By the provision 
of a number of motor-generator units any desired circuit 
conditions such as may be met with in practice cau be re- 
produced and applied to the particular instruments under 
test. The room is divided hy test benches into sections 


The Partridge Sparklet Fuse as made at Century Works. 


at which alternating-eurrent ammeters and voltmeters 
wattmeters, recording instruments, &o., are dealt with, and 
similarly direct-current apparatus is handled in distinct 
quarters in the same room. All tests are conducted 
against sub-standards, which are from tiine to time referred 
to master standards. The marking off of scales is another 
portion of the work of the test-room staff, and this is done 
on an instrument devised expressly for the purpose. The 
division of the scale is done at the initial calibration, at 
which peneil markings are made on the scale, which is then 
taken for ink marking and final subdivision to the instru- 
ment just referred to. 

The high-tension testing arrangements are very com- 
plete. Special transformers are provided for the various 
test pressures required in the case of high-voltage 1nstru- 
ments, fuses, &c. We witnessed a number of sparklet fuse 
handles undergoing a test pressure of 30,000 volts between 
the porcelain and the points at which the contact shanks 
are cemented in. Pressures up to 100,000 volts cau be 
obtained from the transformer circuits. 

In the foregoing we have only been able 
to briefly pass iu review the principal shops 
in Century Works. To describe them 10 
detail would furnish much interesting in- 
kormation, but limits of space compel us to 
turn to the chief products of the works, ol 
which a few particulars will doubtless be 
appreciated by our readers. 

Before dealing with the firm's manufac- 
tures, we may remark here upon the electric 
driving in the various shops. Previous to the 
days of cheap power distribution, the works 
were driven by gas and steam plant. This 
was removed some two years ago to make 
room for a pair of 100 kw. motor-generators, 
connected on the high-tension side to themains 
of theSouth Metropolitan Electric Supply Ce» 
who supply energy forthe driving of the work“. 
In the power house thereare also installed two 
air compressors for the die-casting foundry. 
The main low-tension direct-current switch, 
board controls nineteen circuits, and is fitted 
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with recording voltmeters and ammeters, integrating watt- 
meters and other instruments. Energy is metered on the 
direct-current side of the plant. Group driving is in vogue 
for the greater part of the shops, though we noticed many 
tiny motors, about ту H.P., belt-connected to small lathes, 
drills, c. The main motors are clamped by long bolts 
and clamp plates to a distinct arrangement of girders, so 
that the roof girders and roof are kept entirely free from 
extra weight or vibration and by the use of which drilling 
of the girders is not necessary. We understand that this 
firm were the initiators of this method of support, and that 
it has been copied largely by other engineers who appre- 
ciate a good thing when they see it. 


Portable Wattmeter with Current and Potential Transformers, 


From an electrical point of view the company’s moving 
coil instruments for alternating-current and direct-current 
circuits form a considerable proportion of the output of 
the works. Each class has its distinguishing movement, 
Which is standardised for the various shapes of case which 
are in regular demand—round, sector, edgewise and port- 
alle patterns. The direct-current movement contains а 
specially aged permanent magnet, the poles of which are 


provided with an iron fitment which ean be moved between. 


the poles and which gives the adjustment necessary for 
calibration purposes. The permanent magnet, the moving 
coil, and the controlling springs are regarded as constant 
quantities in the instrument, so that, assuming the value 
of the shunt or volt resistance is also fixed, the final 
adjustment is made in the air-gap by the device referred 
to. The controlling springs, we may here remark, are 
made up in pairs and fixed at opposite ends of the needle 
spindle. The springs are coiled in opposite directions, so 
that the two forces combine to bring the needle exactly 
to zero after each movement. The alternating-current 
Instruments are fitted with a dynamometer movement, but 
the arrangement of the coils is of a 
special kind. In place of the three 
coils of the ordinary dynamometer 
there are only two: one fixed and 
Wound in the form of a ball, the 
other of circular form and moving 
round the fixed coil. The makers 
state that the electrical efficiency of 
the instrument is improved by this 
method, as stronger controlling 
springs ean be employed with a 
gater coil, without an increased 
Coefficient of self-induction. Among 
€ more important instruments is 
à Special shunted wattmeter, which 
Шау be connected to alternating or 
Iréct-current circuits. This form i 
О Measuring instrument has proved 
most successful in practice, as many 
01 the errors attendant upon the 
we of the older “straight through” 
type are eliminated. The earlier 
patterns, it will be remembered, 
necessitated carrying the whole cur- 
Tent through the instrument, and 
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difficulties were experienced with the heavy terminals, 
stranding of the main conductor, &c. Ву the employment 
of a special manganin shunt the instrument itself can be 
rendered more accurate, because no attempt is made to over- 
come the inductance of the pressure coil by winding an 
excessive number of current turns or by using a weak con- 
trolling force. All adjustments are made in the current 
circuit; the angle of lag (in the case of alternate current) is 
made equal to that of the pressure circuit. Current and 
potential transformers form a considerable portion of the 
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alternating-current instrument output,and after some years’ 
experimenting а special combination of winding and iron 
circuit has been produced by which errors due to frequency 
and wave form variations are practically non-existent. 
The potential transformers for high voltagesare oil-immersed, 
and the current transformers are fixed to a special porcelain 
insulated fitting, designed to carry the complete transformer. 

The range of recording instruments manufactured 1s 
most complete, including, as it does, patterns for prac- 
tically every purpose for which recorders are required. 
The principle of the movement is similar in every respect 
to that employed with the indicating types just referred to. 
The record on the paper chart is а particularly clear one, 
even when the paper is fed quickly through the instrument. 
We were shown an ammeter chart of a 10 н.р. direct-current 
compressor motor in which the fluctuations of current 
are distinctly marked, both with the machine on load and 
running light. Such records are of immense value to 
motor makers in the installation of industrial plant, as the 
exact conditions of working can be critically analysed. 
‘The clocks of the recorders are all made at Century Works, 
and die castings play quite an important part in their con- 
struction. The side frames, lugs, distance pieces and other 
parts are produced in dies with an amount of accuracy 
superior to that obtainable with machine work. From the 
user's point of view the fact that the clocks are manu- 
factured by the makers of the instruments must contribute 
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to the satisfactory working of the recorders, because the 
electrical and mechanical systems are co-dependent and are 
preferably made up together. The printing of the recorder 
paper is done on special machines in which the ruling, 
punching, figure marking and reeling into standard rolls is 
performed in successive operations. This ensures accuracy 
of alignment and also, of course, of the subsequent record. 

Portable test sets are another feature of the products of 
Century Works. One of these is designed for mains and 
cable engineers and tests of insulation and copper resis- 
tance, fault localisation and voltage and milliampere 
measurement. The galvanometercan also be used separately. 
Self-cleaning lever switches take the place of the more 
ordinary plugs which are liable to work loose. A tripod 
is supplied with the set to keep it clear of damp and wet 
ground. The “Century” test set covers a more compre- 
hensive range than the mains set. It comprises two 
separate cases containing respectively 150 and 600 ampere 
shunts, and a measuring instrument with volt resistances 
and 1:5 and 15 ampere shunts. With this combination a 
very wide range of measurements can be made, and read- 
ings of current and voltage are facilitated by a double-pole 
two-way switch on the base of the instrument. Portable 
fault-localising bridges and direct-reading potentiometers 
are also included in this series of instruments. The latter 
is & particularly compact combination, embodying features 
which should be known to all users of the now familiar 


DDr 
buta eee 

PA W. 
4. Е 


potentiometer method of electrical measurement. Electri- 
cal standard instruments are also a speciality of the firm, 
their products in this respect being well known in labora- 
tory work. The description of these instruments might well 
occupy much of our available space, as might also the many 
types of telegraph instruments, W heatstone automatics, per- 
forators, receivers, repeaters, relays, &c., but we are com- 
pelled to pass on to other equally interesting manufactures. 

In the province of switchboard construction Messrs. 
Elliott Bros. have been conspicuous during the past few 
years. The works are naturally adapted to manufactures 
of this character, and judging by the numerous examples 
of large boards which are to be met with, more particularly 
in the London stations, the facilities at disposal have been 
fully utilised. Knife switches, rheostats and other ассев- 
sories are standardised for various outputs, and these, with 
the company's instruments, are assembled to form com- 
plete gears. Some notable London gears built are Tower- 
street sub-station extra high tension and low tension, for 
the Metropolitan Electric Supply Co.; power station gear, 
Marylebone Borough Council ; commutator boards for the 
Charing Cross & City Electric Light Co., Beckenham Urban 
District Council, &e. While on the subject of switchgear 
we may remark that the company are acting as selling 
agents for Eckstein, Heap & Co., whose works and products 
we recently described in these pages (see INDUSTRIAL SUP- 
PLEMENT, July, 1907). A board is on view at Messrs. 
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The Main Switchboard at Marylebone Borough Council Power Station, as bullt by Elliott Bros. 


Elliott Bros.’ City office on which switching apparatus and 
instruments of every description are mounted for inspec- 
tion and operation. 

Quite a large amount of space at the works is given 
over to the making and testing of motor meters, speed 
indicators and recorders, &c. The motor meter is designed 
to indicate speed on a clearly marked scale and also to 
record on a cyclometer the total mileage run. The latter 
is also fitted with indicating adjustable hands for checking 
speed against the watch, or milestones. The meter 15 
purely mechanical in its construction, but is made with the 
same amount of care and accuracy as the other products of 
the works. The testing of the meters is done by running 
them from a countershaft with mountings which have 
movements similar to the jolting of a car. (ne instrument 
we were shown has already run 80,000 miles without 
adjustment or inspection of any kind. We might still con- 
tinue this record with some account of the surveying In- 
struments, steam indicators, ship's telegraphs, and other 
apparatus made at Century Works did not space limitation? 
call a halt, We must conclude this all too brief descrip" 
tion of a typically British business undertaking with an 
expression of our indebtedness to Mr. L. W. Smith for his 
kindness in arranging our visit to the works, and our thanks 
to Mr. W. Phillips and Mr. Golding for their courteous 
attention during our inspection of their departments, the 
test room and the machine shops respectively. 
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Я Year's progress іп Power Supply. 


is in a fair way to“boom.” Suppliers of electrical 
energy are making better use of their plant for in- 
dustrial installations and are beginning to realise that 
there is money in it. There appear to be signs of co-opera- 
tion between makers of electrical plant and apparatus and 
suppliers and distributors of electric power. Naturally 
each is indispensable to the other, but both seem to have 
failed to come to “a working arrangement ” until recently. 
The most marked signs of progressive movement are notice- 
able with the municipalities. The statistics given below 
have been kindly supplied by the eng'neers of the muni- 
cipal stations mentioned, and tell their own story very 
effectively. The supply of power appears to be given on 
good commercial lines, and figures tend to prove that profits 
can be made with properly managed undertakings. There 
can be no denying that electric power has “ caught on,” and 
if its merits are placed before the heads of industrial estab- 
lishments there will be no limit to its ultimate development. 
From the “ power in bulk" conipanies we have also re- 
ceived some information regarding their new consumers, 
the class of trade to which a supply is given and the char- 
acter of the drive most favoured by their clients. This 
field also offers much material for electric power extension, 
though naturally, the area being wider, the aggregate regu- 
lar increase in the load may be expected to be less than 
will obtain with an undertaking giving a service in a smaller 
area. Again, the company which gives a supply over а 
whole county is faced more olten with competition from 
isolated plants than a small station, or even a large station, 
dealing with a compact distributing network. 
Dealing with the material supplied by various engineers, 
we have placed that from municipalities first because, 


though younger in power supply, they are older in years 
than the * bulk " companies. 


Municipalities. 


The peculiar local conditions governing the electricity 
supply in Bradford appear to have occasioned considerable 
fluctuations in the demand for energy for 
Bradford. power purposes. Mr. T. Roles, the ойу 
electrical engineer and manager of the Corporation electri- 
city department, states, in response to our letter asking for 
information, that there are but few examples of textile power 
installations supplied from the Corporation mains. The 
bulk of the current supplied to power users is for cranes, 
hoists and similar purposes. A steady increase in the 
number of units sold for motive power purposes was ex- 
perienced up to 1904, about which date the minimum price 
for current was raised from 1d. to 14d. per unit. The im- 
mediate effect of this increase was that the consumption fell 
off, due to the fact that many of the larger consumers ceased 
to take a supply, and generally supplanted motors with 
either gas or steam engines. During the three succeeding 
years the output was increased to a very slight extent, and 
several other large consumers were disconnected. 

After due consideration of a Report by the electrical 
engineer the Electricity committee recommended the 
Council to reduce the price of power, and these recom- 
mendations were adopted in August last. Since that date 
the Corporation have approached, and been approached by, 
a number of millowners for a supply of electricity in bulk 
to their mills, the present capacity of the engines in which 
varies from 200 н.р. to 800 iP. each. N egotiations are still 
in progress with several of these firms. and it is hoped that 
during the present year satisfactory agreements will be 


Т» electric power service throughout Great Britain 


made to give а supply. The Bradford Dyers’ Association 
(Ltd.), who are large consumers at their various branches, 
and who had already discontinued the supply in several 
cases, and proposed to put down further private plants of 
their own, have now entered into an agreement to take a 
minimum supply of 1,200,000 units per annum fora period 
of 10 years at the new rates. Three-phase alternating cur- 
rent is to be supplied at a pressure of 6,600 volts and 50 
cycles toasub-station which is being erected and equipped by 
the Association on their own premises. The consumption 
will be metered on the high-tension side of three 500 kw. 
synchronous motor-generators which are being provided to 
convert the alternating current into direct current at a pres- 
sure of about 460 volts. These machines will be operated by 
the Pradford Dyers' Association's own employés. From the 
sub-stationlow-tension mains have been laid by the Corpora- 
tion to some eight or ten dye works, which are all situated 
within a radius of about 750 yds. of it, and a yearly reutal 
is to be paid by the consumers for the use of these mains, 
which are provided solely for them. 

Space is provided in the sub-station for another 500 kw. 
motor-generator, which it is anticipated will be required 
within the next two years, and there is every probability of 
the total yearly consumption approaching 3,000,000 units 
per annuin when the electrical equipment of these works is 
completed. The chief reasons for the Bradford Dyers 
Association using direct current in their works are, firstly, 
that they have already a considerable number of direct- 
current motors and arc lamps in use, which are being sup- 
plied either from local low-tension mains or from private 
plants; and, secondly, that a large proportion of their 
machinery requires to be run at varying speeds, according 
to the particular material with which it is dealing, which 
renders the constant speed of a three-phase motor а dis- 
advantage. It is expected shortly to provide a supply of 
electricity in bulk to other branches of this Association 1n 
parts of the city which are too remote to be supplied from 
the sub-station above mentioned. WP 

As showing to what a small extent electricity 18 being 
used in connection with the textile industry 1n ee 
we may mention that only 15 consumers are anal 
having motors installed of a total capacity of 50 H.P. 1170 
upwards, and out of these 15 only four firms are engage’ 
in the textile trade, and three of these firms are branches | 
the Bradford Dyers’ Association. Of the гетата 1 
consumers, three are engineers, one electrical engineers 
(Phoenix Dynamo Manufacturing Co., Ltd.), three p 
the Cold Storage and Conditioning House Departments n 
the Dradford Corporation, one packers, and the Lancashire 
and Yorkshire Railway Goods Department, | 

There is, therefore, very considerable scope for the 
supply of electrical energy for textile purposes in the ne 
The maximum load in connection with the power үр у 
has been about 1,700 kw. during the past two years. +% 
majority of the consumers favour the principle of pe 
driving rather than that of the individual drive, ane ^ 
the oceasion of two lectures recently given in the city f 
the subject of Textile Driving, one by Mr. W. В. W үүн 
house, of the Yorkshire Electrie Power Co., aud the 155 
hy Mr. P. Barrett Coulston, of the Brush Co., the T 
of the method of drive was the subject of considerable » 
cussion. lllustrations were given of many cases of Bu 
driving, but the general consensus of opinion among ta 
textile people present was that the additional Ti 
expenditure which would be incurred by the adoption 0 1 
direct drive would outweigh any advantages which mg 
be obtained by its use. 
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ELS GABI 


TEL. NOS.! род 
1445 CNLEYS WORKS 
ev LONDON WALL. кеме 


3596 CENTRAL. 


Judging by the statistics supplied by the electrical en- 
gineer of the Chester Corporation, Mr. 5. E. Britton, quite 
a number of industries are connected with 

Chester. the supply mains and take power for 
motor driving. The details of the largest consumers are 
embodied in the table below, which epitomises the power 
supply consumers’ installations :— 


Class cf Total Machinery 


: Á | Drive. 
business. Н.Р. driven. 


Name. | 


Hydraulic Engincer- | Mechanical | 40 , Lathes, planing | Group 
ing C engineers | | machines 


ing Co. 
Crosville Motor Со . Motor-car 204 Lathes, drills .. 


Group 
engineers 
Brook, Hirst & Co. . Electrical | 22} Lathes, testing {Individual 
engineers | 
Chester & N. Wales Motor-car , 14 . Lathesand tools | Group 
Motor Garage Co. engineers | 
Morton, Browne & Joiners, $5 , Woodworking | Group 
Co. builders | machinery | 
Lawton & Co. Carriage | 17 | Engineering Group 
: builders ' tools | | 
J. Mayer & Son. Builders ... 12 Mortar mill... Individual 
Chester Northgate Brewers ... 12 Barrel twist ... individual 
Brewery 
Birchall & Со. ....... Printing 25 Printing ma- ' Group 
| , works , chinery | 
Chester Corporation | Sewage 121 Sewage lift Individual 
works | pump 
Guest & Hardle...... Cabinet. 7 | Woodworking | Group 
| makers machinery 
Geo, Evans ..... ..... Joiner . 5 Circular saw ... (Individual 
J. Hunter Seed ware-' .6 | Hoist ............ Individual 
house | | 
Griffiths Bros.. . Flour mill. 5 Hoist Individual 
Chester Corporation | Isolation 8 Air compressor. Individual 
Hospital | 
Total . . 2414 | 


So extensive an industrial district as West Hartlepool 
should prove a useful area for power purposes. Mr. H. F. 
West Friederichs, the borough electrical engi- 
Hartlepool. пест, states that his power supply can be 
roughly divided into three sections :— 
“А? 140 Motors of 540 н.р. varying from 1 to 50 н.р. 
“B” 26 Motors of 420 . p. do. do. 3 to 120 н. 
"C" 233 Motors of 640 m.r. do. do. 1 to 50 ні. 


With regard to“ A, this represents the motors distri- 
buted over the town generally, individual motors mostly in 
small trades. The largest of these are about 40 and 50 II. I., 
being installed in joinery works and printing works. Owing 
to bad trade, however, this section of motors brings in just 
under 100,000 units per annum. | 

In the case of * D," this practically comprises the instal- 
lation of the Expanded Metal Co., there being a separate 
motor to each machine. As this is the only works of the 


FOR 


ELECTRIC LIGHTING, TRACTION, 
AND POWER TRANSMISSION, 
TELEPHONY, TELEGRAPHY, 
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W. T. HENLEYS TELEGRAPH WORKS COMPANY, Ltd., 
BLOMFIELD STREET, LONDON WALL, LONDON, E.C. 


kind, and likely to be, in this country, it is not of much 
public interest. The consumption, which is supplied in 
bulk, is between 350,000 and 400,000 units per annum. 

In part C," this is a bulk supply given to the local blast 
furnaces of the Seaton Carew Iron Co., Ltd., and the yearly 
consumption is close upon 1,000,000 units. The plant is 
the type for such class of work in the district, and com- 
prises the pig handling and breaking machinery, coal wash- 
ing and crushing, coke-oven apparatus, and the usual 
gas-produet recovering apparatus, all being electrically 
operated. 

The area supplied by the Glasgow Corporation is a very 
wide one and includes many important industrial estab- 
lishments. Mr. W. W. Lackie, chief 
engineer of the electricity department, 
states that the largest power consumers on his mains are 
locomotive workshops, requiring anything up to 2,000 H.P. 
No individual consumer's demand reaches this amount, hut 
in one instance 750 H.P. is taken and two other works 
requiring a similar amount of power are connected, but 
still retain a portion of their own plant. In answer to our 
query as to the character of the drive in vogue, Mr. Lackie 
states that the individual motor is largely favoured. The 
following table kindly supplied by the department is an 
analysis of the consumers' demands for power to May 51, 
1907, and may be taken as indicative of the progress being 
made with the electric power service :— 

(flasgou Corporation Electricity Department. — Analysis. of Consi ne rs 
Demands, May 31, 1907. Power. 


Glasgow. 


Clas Number of | Demand in Per cent. of P. e. of total 
Lois consumers. kilowatts. consumers. | demand. 
жш ——Tä—.r. . — | 
Under] kw. .........| 768 531-25 3717 | 533 
Over 1 and under 2 487 | 79975 | 23°53 7:67 
» 2 » 5 220 671:25 1063 6% 
„ 5 ›› 4 133 | 69775, 645 | 610 
„ 4 „ 5 91 | 4220 440 1405 
s. 8 y 6 71 405 · 5 3°43 5:89 
„ 8 о 7 64 | 4160 3-09 5:99 
„ 7 » 8 414 , 5080 199 £96 
» 8 ” 9 30 227°75 | 1°45 | 2°19 
» 9 » 10 19 | 1860 |. 092 179 
» 10 m 15 48 605°0 2:32 5:79 
» 15 „ 20 34 | 549-25 1:64 521 
„ 20 „ 30 34 852.25 164 818 
э 50 9 40 6 | 211:5 0:29 | 205 
57 40 ” 50 6 | 265:0 | 0:29 254 
» 50 „ 0. 2 , 1125 0-09 1:08 
„ 60 „ 70 2 | 11385 | 009 109 
„ 70 І 80 3 2250 014 216 
„ 80 90 1 85˙0 0:05 082 
„ 90 , 100 1 100:0 0:05 0-96 
„ 100 „ 125 2 2475 009 231 
4195 „ 250 2 485:0 : 009 465 
Over 250 KMM | 4 1,880:5 0:19 18:05 
2,069 10, 420 
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The many industries crowded into the valleys of York- 
shire, both engineering and textile, appear to present a 
| happy hunting-ground for power supply. 

Halifax. — Phe Halifax Corporation is in the for- 
tunate position of having a large central power house frum 
which they give a supply of energy for traction, lighting 
and power purposes. Mr. Robertson, the electrical engi- 
neer, has sent us some details of the consumers taking 
power connected up to the existing network. The demand, 


аз far as the textile industries, go does not appear to have 


yet been excited to the extent to which it may be sub- 
sequently. 

The printing machines used by the local newspaper pro- 
prietors for the production of their papers are all motor- 
driven. For consumers of this class a stand-by service is 
run, so that, should faults oceur which necessitate the main 
being made dead, the service can be changed over to 
another distributor. The larger presses are driven by one 
motor, and the smaller printing machines are belt-driven 
from countershafts. In one or two instances the smaller 
machines are each supplied with a separate motor. A supply 
is given to motors up to 40 н.Р. for this class of work. 

The stone-cutting machinery, of which there is much in 
the district, is almost all motor-driven, sawing, planing and 
stone dressing being generally done by machines driven 
from a single motor. It is customary to run one and some- 


times two machines from each motor, and motors up to 


30 Н.Р. output are installed. 

The machine tool makers, for whom Halifax may almost 
be said to be famous, are manufacturers who favour motor 
driving. Some group three or four tools together and run 
from motor-driven shafting, thus using several motors, 
while others drive all machines from countershafting from 
one motor. In this class of business the cranes used for 
lifting, transporting, &c., are electiically operated. One firm 
Who, three years ago, started with an 8 H.P. motor, have 
gradually increased the demand, until to-day they have a 
total of 17 motors, varying from 2 н.р. to 32 fl. p., and aggre- 
gating 1864 н.р. In foundry work motors are largely em- 
ployed for running furnace blowers. 

The local laundries employ motors to do all their work, 
Supplying the different machines with separate motors. 
Motors up to 72 H.P. are supplied for this class of work. 

There is a flourishing toffee industry in the district, and 
motors are used for ruuning fans for extracting steam, for 
driving pumps to lift sugar to the boiling pans, for running 
small machines for im pressing the toftee, marking, labelling, 
ke. Motors in this trade are used to run two or three 
machines taking about 5 H. p. 

umerous pattern makers, joiners, &c., employ motors 
to drive the various woodworking machines, generally run- 
ning two or three machines by one motor. The motors 
lustalled for this purpose generally reach 10 H.P. output. 
nderclothing and blouse manufacturers employ motors 
run shafting to drive the necessary sewing-machines, 
motors from 3 н.р. to 10 H.P. being installed. Very little 
nas been done in textile mill driving, not more than 40 н.р. 
In motors being installed, but this, we understand, is due to 
the price for energy not being sufficiently attractive. 

“part from this the progress made must he considered 
тегу satisfactory, and it is evident that the public appre- 
‘lation of electric motive power is gradually becoming 

eightened. 

Situated in the heart of а large and important engineer- 
ing and textile district, it is no matter for шг pr 
the Salford Corporation has upwards o 

tri et 8,700 M. P. of 7 connected to its elec- 
ity Supply mains. The area probably contains more 
actories to the Square mile than any other borough in the 
country, and, judging by the station records, the plant 
available at the power house is being made good use of for 
motive-power supply. In response to our request, Mr. V. 


SUPPLEMENT to “ The Electrician,” January 10, 1908. 


McCowen, the electrical engineer, has supplied a classified 
list of trades and industries already enrolled as power con- 
zumers. A casual glance at this will serve to emphasise 
the predominance of the textile trades in the list. Ex- 
cepting only the iron and engineering industries, textiles 
constitute the largest consumers of power on the systein. 

The following are a few particulars in connection with 
the supply of electricity for power purposes. "Total horse- 
power of motors connected to date over 8,700, of which 
2,000 are on hire. Largest consumers are .— 


Textile machinery ............ PS over 1,150 н.р. 
Engineering shops and iron works n „ 1,450 „ 
oOd working, stone cutting, mortar mills, &c. К 600 ,, 
Cranes and hoists .................................... " 200 ,, 
Rubber эогКз.,.................................... .... Ке 150 ,, 
r. нь Еа, „ 105 „ 
Confectionery CCC т 85 „ 


A large number of small motors, ranging from $ H.P. to 
8 H. P., driving chaff-cutters, sewing-machines, fans, sausage 
machines, &c., is also installed in the district. In connec- 
tion with the type. of drive, both group and individual 
driving have been extensively used, the latter particularly 
with the driving of calenders, drying tins, stentering 
machines, circular saws, fans, &c. 

Variable speed motors of 4 to 1 ratio are also frequently 
installed, especially in the engineering trades for machine- 
tool driving. "EM. | 

In the city of lace manufacture the demand for power 
appears to lie mostly in the direction of motors for lace 

| working machines. According to the par- 

Nottingham... ticulars furnished by Mr. II. Talbot, the 
city electrical engineer, upwards of 800 motors are con- 
nected to the network, these aggregating a total of over 
3,000 н.р. The largest motor installed has an output of 
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distributing cases which will hold twelve issues. On request a case 
will be sent to Consulting, Manufacturing, or Contracting firms ; to 
Chief or Resident Engineers of Electricity Supply, Traction or Power 
Stations; to any firm of Merchants or Agents; to Railway, Tramway, 
Dock, Harbour, or other companies interested in the applications of 
Electric Power, &c., to their undertakings; and to other large con- 
sumers of electrical energy, either at home, in the Colonies, or abroad. 
A portion of each issue of the SUPPLEMENT is reserved for special 
circulation oversea. 


Editorial. 


The great captains of industry appear to 


А rear of be now thoroughly alive to the value and 
Industrial. cM e" : Ex 
‘Electrics. importance of electric power for the driving 


of all classes of their machinery. By con- 
stantly plodding away at the problems presented by specific 
and generic motor applications, electrical engineers have 
completely broken down prejudice against electric driving, 
and established for it a claim to recognition which cannot 
now be gainsaid. The more noteworthy conquests for 
electric power in the domain of industry during the past 
year include textile machinery, iron and steel plant, wind- 
ing engines, paper-making machines, high capacity cranes 
and the larger types of ventilating apparatus. The branches 
of industry embraced by the above have acknowledged 
their indebtedness to electric power for some years past, but 
in rather a half-hearted way. Subsidiary plant only has been 
driven by comparatively small motors, while the bulk of 
the load of heavier machinery has remained, as previously, 
coupled to steam or other engines, Confidence begotten 
of experience is transferring these dujies to electric motors 
of large capacity, and machines above 100 n.r. output are 
becoming more common every day. The case for the high- 
capacity electric motor and its superiority over the, as yet, 
better-known gas and steam engine has been conclusively 
proved. The difficulty once experienced of providing a 
inotor at all suitable for industrial service appears likely to 
resolve itself into one of producing motors quickly enough 
to mect the industrial demand. The activity of suppliers 
of electrical energy and the keenness of engine, turbine 
and dynamo makers to equip isolated plants are giving à 
marked impetus to the cause of the electric drive. Тһе 
past year has witnessed steady, sturdy progress in industrial 
electrics. The year just opened augurs well for even 
greater things. We may look for new triumphs for the 
electric motor, and a general expansion of its sphere of 
industrial utility in a direction which will lead to social 
betterment and international good. 


40 
Я Year’s Progress in 
Power Supply. . . 


(Continucd from precious paye.) 


60 U. P. this being employed in the driviug of lace machines 
on the group system. The largest consumer on the mains 
is a printing establishment taking some 320 н.р. in indi- 
vidual motors coupled to printing machines. The other 
power consumers include a 40 H.P. motor at a saw mill, 
driving saws aud wood planers, and a 46 H.P. group drive of 
spinning machines. Cigarette-making machinery 18 respon- 
sible for some good custom, amounting to 220 H.P., about 
25 H. p. being required for each machine. A laundry also 
takes 20 H.P., a flag-making plant demands 32 H.P., aud 
67 н.р, in motors is installed in a brewery, driving various 
machines, The above constitutes а representative and 
doubtless a reliable power load. 

The electricity supply in Hull enjoys the distinction of 
being conducted most successfully on the high-tension con- 
tinuous-current system, and mixed service 
Hall. to lighting and power consumers is given 
from one large station. Mr. H. Bell, the city electrical 
engineer, has been good enough to draft out the particulars 
of his large power consumers, which we give below :— 

Hull Corporation is supplying power in bulk to a num- 
ber of large consumers, amongst whom may be mentioned 
Messrs. Earle’s Shipbuilding & Engineering Co. (Ltd.), 
Messrs. Reckitt & Sons’ Starch Works, and the National 

radiator Co. (Ltd.), all of whom take over half a million 
units per annum and are under contract to take this 
amount for varying terms of years. The demand in the 
case of the first mentioned is about 500 kw. and the driving 
gencrally from the first has been group driving, but there 
is a tendency, as the electric service 15 extended, to adopt 
individual motors wherever possible. This tendency 18 
noticeable with the whole of the large consumers, and in 
the case of Messrs. Reckitt individual driving is very 
general The units sold for power for the year ended 
March 31, 1907, to all consumers were 2,332 816. 

In addition to the foregoing, the Corporation have com- 
paratively recently adopted a motor-hiring scheme which 
has been extremely successful for attracting the smaller 
class of power consumer. This scheme has been in opera- 
tion for approximately two years, and the total number of 
motors now out on hire is about 70, with an aggregate 
horse-power of 284. The motors vary in size from 1 H.P. 
to I5 H.P. and the average will probably be 5 Н.Р. The rents 
for these are very moderate and the system has been freely 
taken advantage of by this class of consumer in Hull. 

The Corporation is negotiating at the present tune with 
several other large bulk consumers, and it is anticipated 
that before very long these will be connected to the supply 
network. п 

* Brighton being purely a residential aud pleasure resort, 
writes Mr. J. Christie, the engineer and manager, " there 
are few industries where electrical appli- 
ances can be installed. We are, however, 
vetting a very good share of everything to be had, and have 
displaced a number of small and inefticient steam and gas 
engines. To date we have 361 motors connected, giving 2 
total horse-power of 1,372; of these, 131 (696 н.р.) are 
hired out. The whole of Messrs. reasons’ works, taking 
some 80 ll. P., are supplied off our mains. There are also numer- 
ous laundries, breweries, saw mills and sea-water pumping 
stations now operated hy electricity, the largest individua 
motor connected being 30 н.р. There are no special feature? 
of interest att ched to our installations, the motors being 
simply fixed as cheaply as possible in lieu of the old- 
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fashioned belt driving, and where any economy can be 
effected the shafting has been split into sections and small 
motors used for driving the various appliances off them in 
groups.” Nearly 1,500 н.р. in motors in a pleasure resort 
is a record of which some smaller central stations in indus- 
trial districts would be glad to boast of. 
The associations of the Athens of the North are classical 
in the minds of most people, though to the “salt of the 
Edinburgh earth " they will bring to mind numerous 
important industrial concerns. Mr. F. A. 
Newington, engineer to the Corporation, has supplied us 
with statistics of his power consumers in the form of a 
table containing much useful information carefully clas- 
sified. This table we give below. The most instructive 
item in the list of trades is the predominance of the print- 
ing business, which accounts for no lesa than 159 separate 
motors, aggregating nearly 1,400 н.р. The list of works is, 
however. fully representative, and shows that in a city of 
learning a valuable power connection can be built up :— 


— Year’ No. | 
Nature сз соп- 0. Tot. 
or load. sump- : H.P. Largest motors. 
ion m tors. © 

— — і CRT а йык — — — | z 
Motor-generator ............ | 15,266 5 14 112n.r. 
Printers and publishers... 21,591 | 17 39 Nothing above 611. . 
Ventilating fan . 23,730 1 27 127 U. v. 
Baker’s machinery and| 12,198 | 10 44 1 20 u.r. 

elevators 0,405 | 11 26 Nothing above 8 n.r. 
Flour millss ....... .... 91,656 2 30 2 15 U. U 
Printers and publishers. . . 241,512 | 94 441 6 20, 1 12, 1 14 1. v. 
Engineers ... . 26,582 | 10 55 1 20 n.r. 
Joiners and masons......... 34,384 8 71 220mr.,.2101.r. 
Monumental stonemasons! 47,312 6 160 1 25, 1 20, 3 15 U. v. 

13,925 5 19 1101 r. 
Printers 25,767 9 37 Nothing above 6 n.r. 

26,808 6 85 1 10 n.r. 
Flour mills............... . . . 17,519 | 5 34 110mr,ll5mnr. 
Engineers EVITER 115,972 12 216 150,145,133,1251.r. 
Builders . . .. .. . 25,754 5 60 1 20 U. r., 1 30 U. 1. 
Biscuit factory... ......... 35,123 | 31 33 Nothing above 7 u.r. 
СоорегЯ... ee 12,824 2 21 12) U. p. 
Suction fan and elevators 28917 9 50 5 12н.>. 

- 5 Уз | 48,884 5 80 123 U. v., 1 42 1. 
Baker’s machinery ........ 13,551 | 10 80 1 50 U. 1. 
Newspaper ............ ... 179,358 25 668 | 450,125.220 n.r. 
Engineer’s workshop ...... 27.515 5 50 2 15 Pp. 
Newspaper .................. 28,248 5 125 5 25 н.р. 


Mr. W. С. Р. Tapper, borough electrical engineer and 
manager Stepney Electricity Works, sends us the following 
names of his largest power consumers: 
James West, 555, Commercial-road, rope 
works, one 115 H..; W. Steward, Carr-street, saw mills, 
one 50 H. P., one 75 UH. P.; Locke, Lancaster and W. W. and 
R. Johnson & Sons (Ltd.), 306, Burdett-road, white-lead 
works, one 25 n.r., one 75 U. P.; London Electron Со. (Ltd.), 
Horseferry-road, one 40 H. p.; Hubbuck & Son, Broad- 
street, one 40 n.r. (white-lead machine), one 5 н.р. (lift). 
The docks, wharves and warehouses in and around the 
сну of Bristol would appear to offer extensive facilities 
в for power supply from some central station. 
"чо The Bristol Corporation is giving i 
i: лоп is Giving a service 


Stepney. 


for motive power purposes from its two main stations at 3-Way Reyrolle Ironclad Fuse Box 


14. 


Avonbank and Temple Back. Mr. Н. Faraday Proctor, 
the city electrical engineer, has kindly furnished some 
information regarding his largest power consumers which 
is very interesting. 

The largest power installations supplied from the depart- 
ment include the following: The Imperial Tobacco Co. 
(numerous factories), 1,323 н.р. ; Bristol Docks Committee, 

35 H.P., cranes, capstans, pumps, &c.; Messrs. J. S. Fry 
& Son, 295 m. p., chocolate factories; Messrs. J. Lysaght 
(Ltd.), 247 ll. P., constructional engineers; and Messrs, Par- 
nal] (Ltd.), 222 ll. P., shopfitters. 

At one of the printing factories of the Imperial Tobaceo 
Со. the smaller machines are driven in groups and Ше 
larger ones individually. At Messrs. Parnall's saw mills 
the several machines are separately driven. At Messrs. 
John Wright's, printers, and at Messrs, E. Everard's 
printing works, the motors range from $ B. H. P. to 10 k. f. p. 
at each factory, and a separate motor is used for each 
machine. The most noteworthy case of group driving is 
at the box factory of the Imperial Tobacco Co., where a 
100 u. p. motor drives the usual arrangement of underground 
shafting, belts, &c.; and the most noteworthy case of in- 
dividual driving is at the Bristol Docks, where 120 H.P. 
motors are coupled to each of two three-throw hydraulic 
pumps. 

At the moment of going to press we have received a 
budget of information from Mr. A. H. Seabrook, West 
Ham Corporation, re power developments, which we are 
conipelled to hold over until our next issue. 


Revrotle Switchgear in 1907. 


MONG the makers of switchgear who have been par- 
A ticularly busy during the past year may be included 
Co. (Ltd.), Hebburn. They 
state that they have found 
a slight increase in the de- 


Messrs. A. Reyrolle & 


5 WAYS mand for complete ironclad 

— — RR panels, similar to that shown 
A AREYROLLE @ COLTS in the adjoining illustra- 
p E tion, whieh include im a 


convenient form for order- 
ing all the apparatus re- 
quired for controlling aud 
protecting a motor circuit. 
The output for cable and 
dividing boxes has also been 
nearly doubled. The pro- 
gress of this line i8 a very 
rough indication of the pro- 
gress of electrical power 
schemes, as the boxes are 
used only at the ends of 
new high-tension mains. 
Considerably over 1,000 ol 
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05; of the heat units contained їп the 
о fuel are usefully applied їп warming 
the air. These Heaters are extensively used 


for heating building and for Drying Material 
of every Description. 


Davidson & Co., Ltd., Sirocco Engineering Works, Belfast. 
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these boxes have been sold during 1907, whereas in tlie handle. The complete enclosure of all live parts renders 

previous year the output was not half this quantity. breakdown very remote, because no foreign material can 

A distinct sign of the times is a gradually increasing obtain access to the insulation and also accidental short- 

demand for pole-line equipment for electrical transmission circuits between conductors are rendered practically im- 

and distribution at various voltages from 5,000 to 500. possible. 

In the Durham area, in which are the firm's works, there The company's switehboard work during the past year has 

are a few notable examples of overhead work for high- also included several large contracts from the Metropolitan 

tension transmission and also for distribution and supply Electric Supply Co. and other supply companies outside 

to consumers in villages, &c. the Northumberland and Durham area, including a few 
In the matter of new sub-station high and low-tension in the South Wales district. 

ironclad switchgear, about 30 static transformer sub- 

stations have been equipped with this apparatus in the 8 


Northumberland and Durham areas. This ironclad gear 1s | | 
Stelnte Ventilating Fans. 


URING the past year a considerable amount of busi- 
ness has been done in the way of electric driving of 
ventilating fans, the tendency being to favour the 


- = 


General View of Typical Reyrolle Motor-Starting Panel Stellite Ventilating Fan Motor Combination. 
with Berry Switch-Fuse. 


rapidly replacing the former types of sub-station switch- direct-coupled unit, motor and fan in combination. In the 
board, the reason, no doubt, heing that it is so safe to building up of these units itis an advantage if both the fan 
and the motor are made in the same shops under the 
supervision of the same manufacturers. The Electric & 


66 
THE LEA a3 RECORDER. Ordnance Accessories Co. send us an illustration of one 


of their “Ordnance ” fans, m combination with a direct- 


Oooo 


For Full Particulars and Prices . 1 N 1 
apply : current motor, both of which are made at their Stellite 

J. E. LEA Works, Birmingham. We are informed that particular 
‚ , 


attention is paid to the construction of the motor, to aol 


46, Brown Street ing. in v 
; ә as much аз possible troubles from overheating, in view of 


MANCHE Я - inf dv) 
ож STER. the arduous character of the work imposed in fan dae 
5 The ventilating apertures аге specially designed, and the 


ORDING rer.” entrance of cool air to the windings is also assured. The 
fan is designed specially for ship ventilation, a duty t° 
which electric fans are peculiarly adapted, and we under- 
stand that the combination has proved most successful on 
a number of His Majesty's battleships, to which it has beeu 
titted. | 

We may mention that the company manufacture direct 
current motors up to 25-27 l. l. I., both semi-enclosed an 
totally enclosed, and a special feature is made of cranc- 
rated 1notors. 


— 
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Industrial Topics. 


THERE are very few industries nowadays, laying 
claim to recognition under that term, which do not 

of hich 9 ш power for the driving of some form 
1 8 D: vute naturally the question of how this 
ould be produced comes up for consideration, and the 

The Production manufacturer is called upon to deal with 
of Power, it. Now any other form of drive than by 
TENE electric motor has come to be regarded 
ао чиш сопошіса] but also аз undesirable. The main 
iterated hera кт: at this conclusion need not be re- 
electric 99 К сач бе taken аз ап accepted fact that 
Where other m th d j 
Ше ahd tos e e do not. Manufacturers appear to be 
deve е : 2 ing to commit themselves to the electric 
isolate d los pl sigus of a decided preference for 
supply vn = distinguished from an outside source of 
oild nol | ише the argument in favour of the latter 
question of Epa ted on engincering grounds because the 
purely local k T supply even in its broadest sense was 
some ntas | үк from power units concentrated at 
the р 91 was regarded as a physical absurdity, hence 
steam Morse le „ plant. Boilers, chimney stacks, 
production 1 | other adjuncts of mechanical power 
that he is an „ the manufacturer the Impression 
able commodity" „ as the maker of a markei- 
commercia] а IS business is to turn out a sound 
this end should eata fair price, and the power he uses to 
result as the 9 5 in the same relation to the finished 
tieular 100 8 constituting the basis of the par- 
„Product. These the manufacturer buys as raw 


material 2 | 
2 du и ? Because he is a manufacturer and not 
He does not attempt to fashion his own raw 


Is the Most Reliable Source of Power 
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material. “ Others 


* That is not my business,” he says. 
have done the work for me and I rely on their expert 
knowledge and experience to fill my need.” Exactly, but 
time was when the maker was in so small a way, that certain 
raw materials had to pass through his hands before they 


were ready for his purpose. Increased demand made it 
cheaper for the stuff to be obtained from a specialist in its 
production, and the same may be said of power. Electrical 
energy can be produced more cheaply on a large scale than 
on a small one, and, unlike any other form of power, is 
readily transmissible. 

The early manufacturer had no prospect of availing 
himself of a power agent so flexible and so economical 
as the electric motor supplied with energy from an out- 
side source of power. But the modern power user is 
privileged. These improvements are at his doors, and his 
for the asking. He may now treat his supply of power in 
exactly the same manner that he does his steel ingots or 
pig iron or other stock from which he feeds the tools in his 
shops—he may buy it. We do not say must, because con- 
ditions vary, and power can be gencrated by the user of it, 
if he so desires. On this ground the comparison of power 
with raw material cannot be carried further. But the fact 
none the less remains that it is an easier matter now to buy 
power than to make it, and the extension of electric power 
supply will continue to emphasise this until it becomes a 
recognised axiom of industry. We may expect to see in 
the future contracts let for “blocks” of power, much as 
they are now let for a year's supply of raw materials. 
Specialization in electric power generation, transmission 
and distribution will have reduced costs, increase: efficiency 
aud ensured reliability : all desirable items from the con- 
sumer's standpoint. On a smaller scale than we have iu 
mind these things are done now, and it will not be incon- 
sistent if we ask the manufacturer to ask himself: * For 
what am I really in business?“ 


2 - S. co 
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«Jf I can purchase a convenient form of power for my 
purpose, and do so at а cost below | 
make it myself, in the interests of my business should 1 
not buy rather than make ? P 

The excuse for the isolated power plant, in the face of 
electric power developments, is really а very slender one. 
Where a supply service is available, the isolated plant 
should * go out of business," especially in the small sizes, 
and power users should be made to realise that the estab- 
lishment of the electric power station in a particular area 
їз equivalent to the setting up of a factory for the supply 
of some commodity required by all the manufacturers iu 
common. The production of this commodity in bulk natu- 
rally results in a lower cost to the purchaser than would 
obtain if he put down plant for its manufacture himself. 
It is time that power users treated the production of energy 
for the driving of their machinery in much the saine way. 
Once power as power was not purchasable. Now it is in 
the market at a fair price. When it is realised that the 
true business of manufacture is production—not power 
production-—we may witness the desirable spectacle of 
power users purchasing electrical energy as they now Чо 
raw material from the recognised specialist in its production. 


Some Motor Installations bv 
Ciectromotors Limited. 


MONG the firms who first made a speciality of the 
complete equipment of works and factories may һе 
placed Messrs. Electromotors Limited, Openshaw, 

Manchester, and as they 
have carried out several large 
complete installations during 
the past year some brief par- 
ticulars of these may be of 
interest. The Rudge Whit- 
worth Cycle Factory at Bir- 
mingham, which was origin- 
ally driven by five gas en- 
vines, aggregating 275 H. b. 
to 300 U. P., is among the 
number. These engines and 
the belt drives occupied such 
a large amount of space that 
the question of electrifica- 
tion demanded careful con- 
sideration. The cost of 
power, the saving of space 
and other incidental advan- 
tages were deliberated upon, 
and finally it was decided 
that all the gas engines 
should be replaced by elec- 
tric motors. 

Power is purchased from 
the Birmingham Corpora- 
tion, Whose mains run to a 
distribution board in a cen- 
tral position on the ground 
floor, from which point 
cables radiate to sub-distri- 
bution boards, thence to the 


various motors. Before а 
single motor was made 
Messrs. Electromotors ob- 
tained the exact power 


required to drive every por- 
tion of the works by a test 


that at which I can 


118 


Fig. 2. Motor Drive in Tool Shop. (Electromotors Limited.) 


motor, and throughout the whole of the works motors of 
only three sizes varying from 10 n.r. to 20 ll. P. have been 
employed. It is an interesting fact that now that the works 
are fully equipped, there is an increased all-round output 
of 15 to 20 per cent. in excess of that obtainable with the 
gas engines. Figs. 1 and > illustrate portions of these works. 

‘Another somewhat similar installation has been carried 


out at the works of Messrs. Charles H. Pugh (Lid.), of 
Birmingham, with an aggregate of about 250 H.P. On 


У 


. Seers office in the centre of the works, and 
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OPEN, PROTECTED 
Or ENTIRELY ENCLOSED, 


lar. TO 200 H.P. 


VERY SOLID CONSTRUCTION, 
HIGHLY EFFICIENT. 


We also make Polyphase Generators and Motors. 


MATHER & PLATT, “winchester 


general principles the equipment is identical in its main are geared direct to the printing machines, and are 
features with the above, but the owners specified that the mounted on a special braeket attached to the frame, thus 
whole of the motors should be controlled from one central obviating the use of a belt at the side of a machine. In 
control station, an illustration of which is given in Fig. 3. this installation the automatic system of control has heen 
This is a carefully-designed and executed wiring system, a used on all except the smaller machines, апа, as will be 
possibly unique example of such work. 

The station is situated next to the over- 


the cables radiate in all directions to the 
‘anous motors. This method may appear 
at first expensive, but as most of the 
Inotors are fixed on the roof, and also as 
this station was the most convenient posi- 


/ HUN LV RR таш UBER a тиши тл | 


hon to fix the main distribution board, the | MS — ne Re m RI AR 7227 7. 7 
increased cost was really negligible, lt B —— — RA A 2 
is, however, an especial advanta i St 1—7 ИГИ 
special advantage to be . ак Мр 
able to start the whole of the works ate DS — — — г ; 


motors in a few seconds. 

The past year has seen considerable in- 
crease in the use of motors for driving ЮЕ 
printing machinery, and amongst a num- Trete 
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ber of installations carried out by Electro- a 
motors Limited may be mentioned an ғ * ES ji STATU 


i 41 
"Tupment consisting of over 60 motors at | Ak 
che works of the Co-operative Printing i | 
Society, Manchester. Power is taken 
from the Manchester Corporation on the 
three-wire system having 400 volts across 
the outers, The two sectional switch- 
oards are separated by, and built up i 

with, the chief overscer's office, and from NS 1. MANCHESTER 
this Switchboard radiate cables to sub- ELECTROMOTORS LP 
distribution boards for the respective 
motors, Wherever possible the motors 
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Fig. 3.—General View of Central Motor Control Station in Printing Works. 
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Tue “SARCO 


A real.Fuel Saver of Great Value to all Steam Users. 


Interesting Literature Free SAN DERS, REH DERS & CO., LTD., Hundreds of installations 


on Application 108, Fenchurch Street, LONDON, E.C. Prove its Value. 


Another large installation is that 
at the works of Messrs. Cassell & Co., 
Ltd., Та Belle Sauvage, London, in 
which the firm worked, as in the case 
of the Co-operative Printing Society, 
to the specification of Mr. Frank 
Broadbent. Over 50 complete equip- 
ments were supplied with the neces- 
sary distributing system, and in 
addition two rotary presses Were 
fitted with the Openshaw system of 
rotary press control. This involves 
the use of a single motor only, and 
enables the press to be controlled 
from several positions by means of 
small inching switehes. These inch- 
ing switches enable the operator to 
start, inch, and stop the press or to 
run dead slow, the speed being de- 
termined by the position at which 
the controller handle is set, and when 
everything 1s ready the press can be 
speeded up to the required running 
conditions. They can be arranged 
to give an extremely wide range 0 
printing speeds extending to as much 
as a 3 to 1 ratio. The system com- 

Fig. 4.—Litho. Machines Driven by Short Flexible Belt and Jockey Pulley. Dines all the advantages of the 
! two motor system together with 
seen from Fig. 4, this arrangement enables the machine to economy in initial cost. It also. simplifies the control 
be started, stopped and inched by simply using the double- and the connections between the motor aud the starting 
pole switch on the right. A separate shunt regulator is apparatus. 
provided with movable handles, to 
enable the overseers to set the speed 
of the machine, and speed variation 
is used in nearly every instance to 
obtain the maximum possible im- 
pressions with each particular class 


it €» o 
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and size of work. * j| li | o | | SIR 
Another interesting photograph in- | DAR NÉ „ Eee 
stallation is shown in Fig. 5, which 2 Pm i| nx paw "Ar | 
illustrates a group of platens driven 2d | = 


by motors having adjustable jockey 
pulleys. The control gear in this 
instance consists of a combined 
starter and regulator, which enables 
the motor to be started up and its 
speed varied between certain limits, 
the shunt-regulating resistance be- 
ing so interlocked as to prevent 
starting on a weak field. Here, as 
in the previous case, the output of 
the works has considerably increased 
since the electrification, and it would 
not have been possible to turn out 
in the same time the volume of 
work which is now easily dealt with. 
The lighting 1s carried out in the porcina MU 
same thorough manner, but otherwise г з» 56" 


does not call for special attention. Fig. 5.— Group of Platens Driven by Motors with Adjustable Jockey Pulleys 
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Features of Some Industrial Installations by Crompton § Co. 


N our December issue of 1906 we published an article 
| describing the Chelmsford works and products of 
Messrs. Crompton & Co., pointing out the facilities 
for manufacture on modern lines which the firm had im- 
mediately available. The following details, supplied by 
the company, may be regarded, in conjunction with that 
article, as indicative of the manner in which the heavier 
manufactures, such as motors and dynamos, have been 
applied during the past 12 months for industrial pur- 
poses. In connection with these particulars we include 
some data of the company's motors and of the industrial 
machinery which they are driviug. 

At the Dunkerton Collieries (Somerset) the plant com- 
prises a 225 kw. continuous-current 500 volt dynamo, 
coupled to a Belliss compound two-crank two-cylinder 
vertical enclosed engine, working with a pressure of 110 lb. 
per square inch, and running at a speed of 350 revs. per 
min. There is also a main switchboard to control dynamo 
and three circuits. The motor installation includes two 
40 H.P. and two 20 н.р. motors driving haulage gears, one 
40 н.р, motor driving three-throw pump supplying 200 
gallons per minute against a head of 300 ft., and a 20 H.P. 
motor for driving existing creeper. In the distributor cir- 
cuits are one main and one sub-switchboard. 
18 for the whole of the haulage gears, one pump, the neces- 
sary cable, switchgear, &c., erection, setting to work and 
handing over in complete running order. The order was 
secured through Mr. G. Beith, and it is of especial interest 
in that it will be the only colliery in the Somersetshire 


This order 


coalfields to be equipped with a thoroughly up-to-date and 
comprehensive plant. 

The Silverdale Collieries, Staffs., are to he equipped with 
the following plant, the orders for which came through Mr. 
Arthur Pearson, the companys agent in the Midlands: 
A 250 kw. 50 cycle 600 volt three-phase alternator, with 
direct-coupled exciter. and а 444 BHP. Bumsted & 
Chandler non-compound engine working with a steam 
pressure of 120 lb. per square inch and running at 375 
revs. per min., a main switchboard to control the alter- 
nator and exciter and two three-phase circuits. The motor 
installation is an extensive one, and includes five 50 h. H. P. 
protected type three-phase motors, 730 revs. per min., 
550 volts, fitted with wound rotors and slip-rings. These 
machines are capable of working 100 per cent. overload 
for short periods and will drive two 50 H.P. main and tail 
haulage gears and three 50 н.р. single-drum haulage gears. 
There are also two 30 в.н.р. protected type three-phase 
motors, 730 revs. per min., 550 volts, with squirrel-cage 
rotors, driving two 6 in. by 9 in. pumps, each to lift 150 
gallons per minute against a head of 350 ft.; two 10 B. H. v. 
motors, driving two 3in. by 6in. portable pumps, each to 
lift 30 gallons per minute against 350 ft. head. 

Other colliery equipments completed or on order are :— 
Parkhouse Colliery, Chesterton, equipped with the follow- 
ing plant:—Two 250 k.v.a. three-phase alternators 550 
volts 25 cycles 375 revs. per min. direct coupled to 
300 в.н.р. Belliss engines; two compound wound dynamos 
25 kw. 110 volts 600 revs. per min., each direct coupled to 
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a Belliss engine giving 38 B.H.P. with 50 Ib. steam pressure, 
for supplying the exciting current for the two 250 k.v.a. 
alternators. They also supply current for arc and incan- 
descent lighting; main switehboard for the control of the 
two 250 kw. alternators, the two 25 kw. dynamos, and the 
necessary circuits ; also one 150 B. H. p. protected type three- 
phase 480 revs. per min. motor, with controller ; two 
10 B. H.P. totally enclosed three-phase motors, 720 revs. рег 
min., for driving two portable pumps each dealing with 
50 gallons of water per minute against a head of 300 ft. ; 
and опе 50 B. H. p. protected type three-phase motor, 480 revs. 
per min. 500 volts 25 cycles, for driving three-throw pump 
dealing with 300 gallons of water per minute against a 
head of 1,040 ft. Cribbw Fawr Colliery, in which is in- 
stalled one three-phase alternator with direct-coupled 
exciter to give 140 k.v.a. 550 volts, power factor 0°85, 50 
cycles 428 revs. per min., direct coupled to compound 
two-crank 180 R. n. P. Belliss engine, working non-condens- 
ing with a steam pressure of 140 Ibs.; switchboard to 
control the alternator and exciter; and two 18 B. II. p. 
three-phase motors. Also one 50 B. H.P. three-phase motor, 
550 volts, with controlling panel and resistance, and one 
3 B. H.P. motor, three-phase, 550 volts, with controlling 
panel. Additional plant is also on order. 

]n addition, Messrs. Cory Bros. (Ltd.), Cardiff, have 
ordered one 650 k.v.a. 2,200 volts 25 cycle three-phase 
alternator, for fixing on the crankshaft of a Mather & 
Platt gas engine, complete with switchboard and steam- 
driven exciter. Other industrial power business done 
includes orders from Henry Simon (Ltd.) for 37 alter- 
nating three-phase 500 volt motors, complete with starters 
and switchgear, for driving grain elevators, &c., by Н. 
Simon (Ltd.), to the order of the Buenos Ayres Pacific 

tailway. The motors are as follows :—Kight 50 B. f. p., at 

560 revs. per min.; eight 35 k. i. r., at 720 revs. per min.; 
three 25 B. H. b., at 720 revs. per min.; 14 15 n. H. P., at 720 
revs. per min.; four 10 B. H. P., at 720 revs. per min. For 
the Khartoum lighting, per J. Birch & Co., for one three- 
phase alternator, mesh connected, complete with direet- 
coupled exciter, output 100 kw., power factor 0°85, 3,000 
volts 50 cycles 500 revs. per min., for direct coupling to 
Allen engine; two self-exciting, three-phase alternators, 
consisting of standard continuous-current machines, with 
three slip rings and commutator to give 20 k.v.a. 50 cycles 
at 240 volts 1,500 revs. per min. 

Among other orders received are those for plant at Blaen- 
avon Colliery: 250 kw. dynamo coupled to Belliss engine 
running at 350 revs. per min. A duplicate of a set just de- 
livered. Messrs. Whittall & Co.: 6 kw. motor generator 
with switchboard, also accumulator switchboard and com- 
plete train-lighting equipment, including 12 fans and con- 
necting cables. S. Meggitt & Sons (Ltd.),Sutton-in- Ashfield : 
200 kw. generator, 230 volts, 370 revs. per min., compound, 
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with rope pulley, and switchboard to control same; and 


four power circuits for 500 amperes and four lighting 
circuits for 100 amperes. J. Dickinson & Co.: motors 
and regulators for Gulab Singh Printing Press, Caleutta, 
as follows:—Three 14 H.P., one 23 H. p., two 3 Hl. p., two 
4 Н.Р. variable-speed motors for small presses; one 15 n.r. 
constant-speed motor for line shaft; one 5 H. p. variable- 
speed motor for Harris colour press; one two motor- 
equipment (about 15 H.P.) for rotary press with Crompton 
system of control ; one motor for routing press, and various 
small motors for direct coupling to machines of stereo 
plant. 

The following orders, amongst others, have been received 
through Mr. (<. Beith, for colliery and allied plant. Lewis 
Merthyr Colliery: Six 150 r.H.P. three-phase, 440 volt 25 
cycle haulage motors, 485 revolutions, complete with con- 
trollers and oil circuit breakers. Nixon's Navigation 
Colliery: One 250 п.р. motor and one 40 н.р. motor, 500 
volt 25 cycle three-phase 360 revolutions, complete with 
controllers. Bwllfa Colliery : For extensions in the form 
of one motor-generator consisting of a 300 н.р. three-phase 


. 2,000 volt motor at 580 revs. рег. min. coupled to a 225 kw. 


500 volt continuous-current interpole generator, with neces- 
sary switchgear; one 70 Н.Р. three-phase 2,000 volt pro- 
tected type motor and one 65 л.р. three-phase motor for 
driving pump. Britannic Merthyr Colliery : One 137 kw. 
500 volt shunt-wound generator fitted with interpoles and 
direct coupled to a 200 B. n. r. Belliss engine running at 435 
revs. per min.; also switchboard; one 50 B. H. p. two-hour 
rated series reversible interpole 440 volts 700 revs. per 
min. motor for haulage work, complete with controller; one 
12 в.н.р. and one 20 h. H. p. compound interpole motors, 
complete with controllers. In addition to the above, 
several Crompton-Belliss combined sets of varying sizes 
have been ordered and supplied. 

Cranes and capstans have heen supplied to the following: 
Buenos Ayres and Great Southern Railway, Hubert Davies 
& Co, Heenan & Froude, Great Central Railway, Sea- 
combe and (irimshy Dock, and the India Office Store Depot 
has also ordered four cranes, as well as complete elec- 
trical equipments, main cable work, and structural steel 
work, as follows :—Two platform slewing cranes, with vari- 
able radius, each dealing with 30 ewt., and controlled by 
means of ropes (three motions) ; one portable crane, dealing 
with 2 tons, and fitted with motors for lifting, travelling. 
and slewing, supplied by flexible cable from plug boxes: 
special crane dealing with 30 cwt., and capable of lifting, 
travelling, traversing, and slewing, each motion having sepa- 
rate motor and controller. 

Crompton & Co. have during the past year secured 
several large orders for the Admiralty, but as they are all 
being executed nnder the Secret Service Act, we are unable 
to give any particulars of these. 
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A Year’s Progress in Power Supply. 


Che Electric Power Companies. 


E have not received a response from all the electric 

power companies to our request for details of their 

| larger consumers, but the following information, 

kindly supplied by a number of engineers, will doubtless 
he read with interest. 

The area of the Lancashire Electric Power Co. is pro- 
bably one of the largest and most comprehensive, from an 
industrial point of view, of the counties 
in which a bulk supply is given. The 
| company's prospects appear to be of the 
best, and its records Шс се, that power users are 
TIE to purchase energy from stations many miles from 

е factory site. Mr. C. D. Taite, whom our readers will 
remember as the late borough electrieal engineer, Salford, 
and who is now engineer and manager of the Lancashire 
Electric Power Co., has forwarded a few notes on the power 
consumers progress made by the undertaking. 

115 ш installation is that at the Acme Mill, Pen- 
bigos where over 1,200 н.р. in motors is supplied. The 
З oe motors in use at this mill have a capacity of 
17 к they are direct-coupled to the line shafting 
Wm ig 980 revs. per min. ‘They are of the slip-ring 
ян " rushes being automatically raised from the rings 
150 1 ч moters reach normal speed. There are also three 
е. motors of this type at work in this mill. The 
ie MA motors in use at the Acme are 75 Н.Р. 
pid WS Messrs. T. Nuttall & Sons, in Little Hulton, 
По. | 0 н.р. squirrel-cage motor driving a line shaft 
dm 74 ср also an 80 н Р. squirrel-cage machine doing 
үчен 9900 It is only ou a large system, where heavy 
"A 95 E rents may be neglected, that these large squirrel- 
1 Hrs be used. A good example of individual 
will i ES Це Work is to be seen at Messrs. Faulkner’s 

Ab, n Valkden, where motors of 15 H.P. capacity each 

doubling frames, to which they are direct- 


Lancashire Elec- 
tric Power Co. 


live two 


cry бор clutches. | This arrangement is giving 
е equip „ and the mill in question will eventually 
ve e with 17 motors of 15 н.р. each. A new de- 
Printworks - 56 seen at Messrs. Schmidlin, Brown & Co.’s 
respectivel, 3 ere motors of 25 н.р. and 30 H.P. capacity 
machines Pons been supplied to drive calico printing 
uf wide ranog I$ type of machine requires a variable speed 
ucine th ge, and worm gears have been supplied for re- 

5 "lé speed. The range of speed is obtained by Ше 


use of series resistances, the total range being 4 to 1. The 
machines in question have not yet been brought into 
regular use, but it is anticipated from the trials which have 
already been made that they will be quite successful. With 
regard to colliery work, there is a decided tendency to bring 
colliery eyuipments more up to date, and from inquiries 
received and from work already done it is evident that this 
company will receive its fair share of any work which may 
be carried out. 


Among the particularly progressive power-in-bulk com- 
panics inust be numbered the Clyde Valley Electric Power 
Co. which is giving a supply on Clydeside 
from two large power stations. The dis- 
trict is naturally a veritable hive of in- 
dustry, and the possibilities for power supply on economical 
lines are correspondingly great. In response to a request 
from us for some notes on their installations the company 
has kindly sent a quantity of interestiny details. 

The company’s contracts for supply at December 20th 
amounted to 14,937 н.р. for power and lighting, and their 
connections to mains at same date to 10,985 н.р. in 379 
motors and lighting equal to 28,316 бер. lamps The 
number of customers is 240 and is daily increasing. The 
company have at present in operation, or in course of com- 
pletion, 10 works, comprising shipyards, steel works, ord- 
nance works, slip docks, eugineering shops, bridge building 
works, laundries, brick works, saw mills, &c., working en- 
tirely off their supply, having motors of all sizes ranging 
from 500 ir.r. for rolling mill work to 1 U. P. for calender 
machines. Individual or small group drive is finding great 
favour among consumers, and is being adopted largely in 
their most recent installations. For instance, а bridge 
works installation of 215 U. P. has 13 motors, a laundry iu- 
installation of 243 Н.Р. has seven motors, а tube works of 
213 H.P. has nine motors, and a steel works of 1,085 Н. 
10 motors. The company's mains апа distributors extend 
to ncarly 150 miles. 

At Motherwell power station, the company has two 
2,000 kw. Westinghouse turbo-generators, and generates 
at 10,000 to 11,000 volts, three phase, 25 periods. Dis- 
tribution is by means of ring mains over a large area, 
with 22 sub-stations, where the extra-high-tension current 
is transformed by static transformers to 400 volts three 
phase for power supply айа 230 volts fur lighting between 
phase and neutral The lighting supply at 25 cycles is, 
we understand, workiug 1nost satisfactorily for both arc 


Clyde Valley 
Power Co. 
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aud incandescent lighting, and a comprehensive scheme 
is in hand for supply of energy for lighting purposes in the 
areas covered by the provisional orders held by the Lanark 
County Council, under arrangement with the Council, in 
the districts of Tollcross, Shettleston, Bellshill, Mossend, 
Uddingston, Blantyre, &c. The company has practically 
concluded negotiations with the Rutherglen Town Council 
for the transfer of the provisional order held by the 
Council, and are engaged in a distribution scheme there. 

During the past year overhead distribution has received 
a great deal of attention at the hands. of the company’s 
engineers, and the lines at present in operation are giving 
every satisfaction. There is one extra-high-tension line 
1,100 yds. long of three bare copper wires, No. 0 section 
10,000 volts between conductors, supported on heavy 
wooden poles, and supplied with all usual safety devices and 
wire cages at road crossings. Two similar lines, 3,000 yds. 
and 2,000 yards long respectively, and four low-tension 
lines, varying from 400 yds. to 1,200 yds. long, with from 
0:1 sq. in. to 03 sq. in. bare copper conductors, and of some- 
what similar construction, are also in service. The company 
is at present engayed in the erection of what will be one of 
the longest overhead transmission lines in this country, 
about 11 miles in length. The construction is slightly 
different to that referred to above, and will consist of wood 
A pole construction throughout, the turning terminal poles 
being of heavy three and four member construction, all 
iron clamped. This line will meantime only carry three 
No. 00 bare copper wires for extra-high-tension current, 
The wires are carried on heavy brown porcelain insulators 
supported by strong malleable cast brackets, the wires 
being about 27 in. apart, and arranged in triangular form. 
Further projects in overhead work are contemplated early 
in the year. | 

At, Yoker power station the company has two 2,000 kw. 
Westinghouse turbo-venerators, and generates 10,000 to 
11,000 volts, three phase, 25 periods, and has a duplicate 


system of mains extending from Scotstoun on the east to: 


Bowling on the west, a distance of nearly 9 miles, with 
branch distributors at various points along the route. 
There are 10 sub-stations on the 25 period supply. The 
company holds the provisional order for the supply to the 
Burgh of Clydebank, and distributes within the burgh and 
part of the district under the Old Kilpatrick order, also 
held by the company, at a periodicity of 50 cycles. The 
company has also some overhead distribution in this part 
of their area—about 1,760 yds. in all—and the construc- 
tion is similar to that in the Motherwell district. 


Power supply ia bulk appears to be “catching on” in 
Yorkshire (West Riding), judging by the records of the 
Yorkshire Electric Power Co. Similar to Lancashire in 


READING ROOM open Daily to SUBSCRIBERS. 


Telephone :— 
10721, CENTRAL. 


the character of its engineering and textile industries, the 
area included in the company’s powers is singularly rich 
in power possibilities. The largest con- 

1 gp de 7 8 sumers are the British Carbide Factories 
(Ltd.), whose new works adjoin the Thom- 

hill power station, and Messrs. John Butler & Co. (Ltd.), 
Stanningley Ironworks, near Leeds. The horse-power in- 
stalled by these firms is 2,000 and 800 respectively. The 
largest motors on the company's mains are 150 Ul. P., driving 
air compressor, and 100 fl. P., driving wool-combing machines. 
Group driving has been adopted in the majority of cases, 
but numerous examples of individual driving are to be 


seen. The following trades take a supply :— 

Collieries... .................. 550 n.r. | Calcium carbide manu- | 2,000 U. r. 
Curriers . SO HP. facturer J (equiv.) 

Boot manufacturers .. 120 n.r. | Miscellaneous 400 U. v. 
Engineering ............... 1,000 1. . Bulk supply toautho-| 745 n.r. 
Textile . 1, 650 н.р rised undertakers..., (equiv.) 

Wood workers..... ......... 75 н.1 ——- 
Laundries ......... ........ 36 н.р De! 6,610 u.r 


There are approximately 220 motors at work on the 
mains, with an average rating of 17 H. P. each. 


Witton’ Motor Starters. 


HE tendency in modern motor-starter construction 

is towards the use of a fireproof resistance unit. 

There are various ways in which the old loose coil 

of resistance wire can be replaced by an arrangement which 

prevents short circuits and extends the life of the resist- 
ance material considerably. 

The General Electric Co. make all types of starters 
and speed regulators,and in every ease embody a new form 
of resistance, consisting of wires woven together with as- 
bestos cord into a coarse-meshed grid. This is clamped up 
between mica plates, and it is claimed that the arrange- 
ment gives an indestructible form of resistance, together 
with high insulation. They are also now making a feature 
of crane controllers for both continuous and three-phase 
motors, which they build in various standard and special 


sizes at their Witton Works, Birmingham. These con 


trollers are dainp-proof, are fitted with magnetic blow-out, 
and have various forms of operating lever to suit different 
working conditions. The resistance units for use with 
these consist of asbestos and wire grids as described above 
for the smaller sizes, and cast-iron grids for the larger. 
Their catalogue of starters includes a number of illustra- 
tions of these controllers and connection diagrams of same, 
for use in conjunction with lifting and travelling cranes. 


BRITISH ENGINE, BOILER & ELEGTRIGAL INSURANCE 


Head Office ... 12, KING STREET, MANCHESTER. 
London Office ... 49, Queen Victoria Street, E.C. 
Cardiff Office . 


Glasgow Office ... 65, Renfield Street. 
Newcastle office ... Standard Chambers, Neville St. 


Temple Chambers, 8, St. John Street. 


DYNAMOS, MOTORS, ENGINES, BOILERS, LIFTS, &c., Insured, Inspected and Tested. 


PLANS AND SPECIFICATIONS PREPARED. 


SUPERVISION DURING CONSTRUCTION. 


Chief Engineer: MICHAEL LONGRIDGE, M. A., M. Inst. C. E., M. I. Mech. E. Elec. Engineer: LLEWELLYN FOSTER, A.M.LO.E., M. IE. E. 
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A. Smith & Stevens. 


WHY GO OUT OF THE COUNTRY 


for AUTOMATIC LIFTS-— while better 


machines are made at home? 
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WINDING ENGINE FOR AUTOMATIC LIFT 


Rotes on Power Supply 
in Sheffield. . . . 


N connection with the general particulars of power 
supply progress which we have given in this issue we 
have been furnished by Mr. S. E. Fedden with rather 

e full partieulars of the increase in the business done 
m Sheffield by the Corporation Electricity Supply De- 
partment. 

» Sheffield the system of supply, as our readers are 
aware, is single and two-phase alternating 50 periods 200 
and 2,000 volts. The aggregate capacity of the motors at 
dca connected to the mains is 9,000 H.P., and the rates 
A power vary from 2d. to 1d., with discounts down to 
Tod. per unit. The increase in the uses of electrical energy 
for all industrial purposes has been very great in the city 
during recent years. Encouraged by a low tariff and a 
liberal policy on the part of the Electric Light committce 
When dealing with eapital expenditure required for exten- 
15 of mains, the advantages of electricity supply have 
ы rapid appreciation amongst all classes of power 
т The eastern district of the City is now fed from two 
ieu e by means of heavy ring mains capable 
of the ош at the principal centres of supply. | Мапу 
АЙЛЫ engineering and steel works in the district are 
detria converting their machine driving from steam to 
or 1 У. Steam has, of course, held undisputed sway 
gress 1 The past two years has seen much pro- 
the ; п this direction, and it may now be said that most of 
ply important firms are connected to the Corporation sup- 
ЫП Шы The usual practice is to erect a disconnecting 
Acne siormer sub-station on the consumer's premises. 
and на however, the power is taken at 2,000 volts 
suppl Ма һу Ше consumer to the particular voltage of 
е cf hi en suits the electrical machinery already exist- 
plants 5 Premises. А number of important steel rolling 
ша hdd now in continuous operation by means of two- 
‘lowers, fj] r$, a8 also the live rolls of reversing inills, cupola 
culty А n е cutting and grinding machinery, хе. No diffi- 
ing gy Wis experienced with the regulation of the light- 
ane 9 " the city. The starting current, load factor, 
mains ma performance of the motors counected to the 
preventing ally regulated and restricted with a view to 
system fro; rapidly fluctuating loads on this portion of the 

rom interfering with the general supplv. In addi- 


tion, the system is protected at both generating stations hy 
means of Tirrill automatic voltage regulators. 

In most of the large industrial concerns there are also 
distinct evidences of the coming of electricity for other 
purposes than that of driving machinery. A few welding 
machines and electrically-heated plants for hardening and 
tempering are already in use, and experiments on a very 
large scale are being conducted by several of the leading 
firms in connection with electric furnaces for the making 
of high grade steels. The silver and cutlery trades have 
become large users of the publie supply, which is making 
steady headway in its competition with the exceptionally 
cheap gas supply of the city. The introduction of very 
light electric motors directly coupled to short lengths of 
shafting for driving buffing spindles and similar hight 
machinery has done much to convince users of the economy 
and immense convenience and simplicity of this method of 
driving. 

The use of electric power on building works has become 
general, and a considerable business during the past year 
has been done by the department in this direction.. For 
this class of service the department possesses a portable 
sub-station which may be quickly connected to the mains 
at any convenient point. The relative economy of electric 
motors over small and inefficient steam engines for this 
class of work is so obvious as to make it comparatively 
easy to obtain such business. A most satisfactory increase 
has also to be recorded in the use of electricity for lifts in 
large buildings, portable electric tools, and for the driving 
of the ever-increasing number of mechanical appliances for 
the use of retailers, restaurateurs, and general tradesmen. 
The system of letting out motors on hire continues to be 
successful, and has done much to encourage the use of 
electric power amongst the smaller manufacturers. It is 
interesting to note that in nearly all cases hire agreements 
are sooner or later terminated by the purchase of the motor 
by the hirer. 

The power load on the statious during daylight hours at 
the present time is about 3,500 kw. From a quarter to 
one-third of this continues throughout the 24 hours, with 
the exception of intervals for meals. The question of 
keeping the power factor of the system within reasonable 
limits on this very mixed load of motors is one whici has 
demanded some attention, and during the past year a 
rotary power factor rectifier has been installed in the old 
station and is run during several hours of the day to take 
up the idle current. This machine is giving satisfactory 
results, aud is likely to be supplemented iu the near future 
by further devices of the same character. 

Considered from a general point of view the Departinent 
has made phenomenal progress with its power supply, and 
has excellent prospects ahead of doing greater things. 


— — 
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Electric Equipment of the 
Rubisiaw Quarry. 


HE Rubislaw Quarry is some two miles to the west of 
the city of Aberdeen, and is being worked con- 
tinuously for the production of a hard quality of 

grey granite, largely used for building purposes. The 
total depth of the quarry is about 300 ft., divided into two 
levels, and it is about a mile in circumference. 

Until about a year anda half ago the quarry was worked 
by steam cranes and other steam machinery, which were 
supplied by a ring steam main from boilers situated at one 
end of the quarry. As might be imagined, the losses due 
to condensation in this main were considerable, and this 
fact, combined with a number of other considerations, in- 
duced the owners of the quarry (The Rubislaw Granite Co., 
Ltd.) to convert the installation for electrical working. 
They retained as their consulting engineer Mr. Charles H. 
Merz, and Messrs. Siemens Bros. Dynamo Works (Ltd.) 
were entrusted with the conversion as main contractors. 
Thisfirm suppliedall the necessary electrical plant,including 
transmission lines, switchboards and motors, part of the 
mechanical equipment being sublet to sub-contractors. 

Continuous current at 440 volts is obtained from the 
Aberdeen Corporation mains. After passing through the 
recording instruments, main switches, &c., on the service 
panel installed in the oftice buildings of the company at 
the quarry, the current is. conveyed by bare overhead 
cables on wooden poles to a control board which is centrally 
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situated as regards the motors it controls. This control 
board is connected with a ring main encircling the quarry, 
which consists of a bare cable supported by specially de- 
signed brackets and insulators, provision being made for 
its removal or alteration should such be necessary in the 
working of the quarry. At the west end of the quarry the 
calles are carried on specially-designed brackets fixed to 
the guy ropes of the cranes. Current is conveyed from 
this ring main to the motors for driving the cranes, crushers, 
Blondins, air-compressors and so on by means of insulated 
cables. 

There are 10 cranes in operation, each of which is 
equipped with a totally enclosed Siemens “C” motor and 
controller. The largest motor, of a capacity of 75 H. P., is 
used for driving the 20-ton crane, which works on the 
ground surface and has a lift of 300 ft. The mechanical 


alterations to the eranes, to adapt them for electric driving, 


+ 


Siemens Double Crane Controller with Single Lever. 


were executed by Messrs. Martin & Co., of Kelvin Works, 


Newcastle-on-Tyne. h 

The plaut further includes two centrifugal pumps, ac 
capable of raising 7,500 gallons of water per hour paid: 
an 8 in. main against a head of 300 ft. They are directly 
driven by Siemens motors, and are fed with current DY 
means of a bare cable carried on special supports attache 
to the discharge pipe running down the cliffs. In addition 
there are four Blondins stretching across the quarry, acl 
being equipped with a 75 H.P. motor and controller. Ihe 
air compressor plant includes an Ingersoll-Rand compressor 
driven by a Siemens 104 H.P. motor. The compresse АБ 
is used for a number of drills for splitting and blasting put 
poses. А complete stone breaking and crushing pa 
also installed, being dhiven by Siemens motors of 115 
18 н.р. to 40 H.P., the mechanical part being supplied 
Messrs. Baxter of Leeds. 
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D.C.-D. Motor Installations. 


HE motors and controlling apparatus of the British 
Thomson-Houston Co. are extensively employed 
for industrial purposes. The company has supplied 

us with some brief particulars of the more important in- 
stallations they have carried out during the past year. 

At the Mold Collieries a somewhat unique application of 
the electric motor is а 500 Н.Р, motor operating at the high 


speed of 1,450 revs. per min. and designed for 500 volts, 


50 cycles, three phase, to be direct-connected to a turbine 
pump which will operete against a head of approximately 
600 ft. In the same pump house will be erected two 275 ll. P. 
motors direct-connected to slow-speed pumps running at 
180 revs. per min. 

The Moss Hall Coal Co. has a further interesting colliery 
equipment, the contract for which has been placed with 
the British Thomson-Houston Co. It includes the com- 
plete electrical equipment of this company’s Maypole and 
Towhall Pits, the provision of the necessary equipment for 
а new generating station, which comprises two 350 kw. 
steam-driven generators with the necessary switchboard, 
and the whole of the cable work for the same, also а small 
lighting set of 40 kw. capacity. The equipment of the 
Maypole Pits includes four sets of electrically driven 
pumps, complete with the necessary switchgear, and the 
whole of the cable work, both on the surface and under- 
ground, together with the overhead transmission line. The 
primary voltage is 3,000 volts and the current three phase, 
50 cycles. The Lowhall Pit installation, which will be 
operated from the same generating station, includes three 
sets of pumps of the horizontal three-throw type of large 
capacity, to which will be coupled three 135 H.P. motors, 
and three sets of haulage gear, together with the complete 
cable equipment, both surface and underground. 

Messrs. Dorman, Long & Со. (Ltd.), Middlesbrough, have 
entered into another important contract with the British 
Thomson-Houston Co. for the electrical equipment of a 
reversible cogging mill. This is the first electrical equip- 
meut of this nature that has been placed with a British 
fim. It involves tlie supply of heavy electrical machinery, 
including the main mill motor, which has a continuous 
capacity of 1,200 нр. and a maximum torque capacity up 
to 3,600 U. f. developing these powers at a speed of 70 revs. 
per min. This complete equipment marks one of the first 
steps in the application of electrical power in this country 
to the operation of the heavy machinery in steel works. 
The smaller machines have been operated electrically for 
many years past, but it has always been considered, up to 
recent times, that anything of the nature of a heavy rolling 
mill could best be operated by steam. It is interesting to 
note that this development indicates, what has been con- 
sistently advocated by electrical engineers for many years 
past, that there is no practical limit to the application of 
electric Power to any duty, the only condition to be con- 
sidered is the commercial efficieney of the application in 
each case, It is of interest to note that electrically 
operated rolling mills are expected by many steel works 
experts to show an increased production in a given time 
over the older methods. 

Another important development in the application of 

ectric power for industrial purposes is the advance being 

ale in connection with the electrical operation of textile 
mills. The British Thomson-Houston Co. have now in- 
the Gavan of 10,000 n.p. in motors in textile mills * 
nnn th Manche ds 
trict which P ora large nu m me Ее a 
Varvin fo Involves the installationof upwards of 75 motors 
“Ying in capacity from 71 н.р. to 170 н.р. each. 
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Institution of Electrical Engineers. 


Our 
Council 


readers will welcome the announcement that the 
have elected Col. R. E. CROMPTON, C. B., R. E., as 


Presi ыз , | 
Tesident of the Institution for the second time, in succes- 


Sion to the late Lord KELVIN. 


— — 
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pu Prevention and Boiler Efficiencies. 

; үне We give an abstract of a Paper recently read 
y Mr. BEMENT before the Western Society of Engineers 


at Ch 


Boiler and Furnace Design.” 
ofa 


Садо upon “Some Results Due to Improvements in 


Mr. BEMENT has made use 


brick arch above the furnace of a water-tube boiler in 


Tat. А | : 
her à nove] manner, and has been fortunate in being able 


— 


to obtain practical trials of his design in a boiler specially 


built for the purpose and installed in the works of the 
Cedar Rapids & Iowa City Railway & Light Co., U.S. A. 
This boiler, of 500 н.р. rated capacity, has been in opera- 
tion for over 12 months with signal success, both as regards 
smoke prevention aud steam-raising efliciency, and a 
second boiler of the same type is now being installed at 
the works. The details of the design and summary of the 
test results are given in the abstract, but we should like to 
draw our readers’ attention to the gain of 11:5 per cent. in 
heat efficiency, due to the more perfect and complete com- 
bustion of the fuel with the new type of setting. 


— — 


THE idea of using an arched furnace for water-tube 
boilers is, of course, not new on this side of the Atlantic ; 
but Mr. BEMENT'S plan of employing a descending arch, and 
causing the reversal of the usual direction of flow of the 
hot gases, is different from the design adopted by Mr. 
MILLER at the Kensington and Notting Hill Electricity 
Works, and also differs from the design advocated by 
Messrs. Воотн and Kersiiaw in their Paper read before 
the Institution of Electrical Engineers and elsewhere. The 
longer arch and downward slope shown in Mr. BEMENT’s 
design will undoubtedly promote better combustion of the 
partially burnt gases, and we hope that some enterprising 
engineer in this country will give the new design a 
trial. One of the difticulties with these furnace arches is 
their frequent burning through and collapse, and Mr, 


| BEMENT in his Paper unfortunately does not give any 


information concerning the materials used in constructing 
his furnace, or upon the cost of repairs. However, the 
data regarding the suppression of smoke and increased 
economy are sufficiently trustworthy to make the furnace 
design worth a trial, and it is with this idea that we desire 
to bring Mr. BEMENT's Paper to the notice of electrical 


engineers. 


The British Science Guild. 

Ат the second annual general meeting of the British 
Science Guild held on Wednesday last, the President, the 
Right Hon. R. B. HALDANE, delivered an address dealing 
with the progress that had been made during the past year 
by science generally and the Guild in particular. 4 уеаг 
ago we pointed out that the financial position of the Guild 
was by no means satisfactory. Since that time a class of 
Fellows has been created with increased rate of subscription. 
Unfortunately this movement has not met with any very 


— 


amea 


great response, and since the subscription per ordinary 
member is small, the receipts from subscriptions are com- 
paratively low. In fact, the modest expenditure of 
£241, 14s. 5d. for the year could not have been legiti- 
mately met if the ordinary sources of revenue had not been 
supplemented by donations to the extent of £221. 2s. 6d. 
During the year the Guild has been active chiefly by 
means of committees working in many directions: for 
example, the Education Committee has been urging the 
desirability of “leaving certificates " of elementary schools 
being based upon the opinions of all the teachers con- 
cerned, and of awarding scholarships largely upon the 
reports of teachers instead of upon the answers of a few hap- 
hazard questions on a limited portion of the work with 
which they have been concerned. Another subject under 
consideration is that of simplicity and cheapness in instru- 
ments used for teaching science. There is no doubt that 
many schools are deterred from teaching experimental 
science to students because a good deal of expensive appa- 
ratus is deemed necessary. This objection would largely 
fall to the ground if it were realised that a great dea] 
of very suitable apparatus can be made quite cheaply, and 
that the gain is very great if students are taught to make 
simple apparatus themselves with which to carry out their 
experiments. 


sd 


A THIRD subject on which the Guild is taking action is 
that of the postage rates charged on publications of scientific 
societies. For a long time it has been felt a hardship that 
such publications cannot benefit by the newspaper rate of 
postage, generally because they cannot be published at 
sufficiently frequent intervals. The loss of revenue to the 
Post Office by permitting newspaper rates to be applied in 
such cases would be comparatively small, but the gain to 
scientific societies, whose revenue generally is none too 
large, would be considerable, and therefore we hope that 
the Guild will be successful in carrying this work to the 
desired conclusion. Although it will he seen that the 
general work carried out is excellent, it is rather notice- 
able that one of the main objects for which the (:uild 
was originally founded receives little attention, namely, 
the education of popular opinion to an appreciation 
of science. Popular lectures are proposed, but so far 
nothing has been done. This, no doubt, is due partly to 
lack of funds, and partly to the difficulty of taking a 
definite line of action with a somewhat intaugible object. 
Finally, we notice that tlie Fellows of this Society have 
the privilege of putting F. S. G.“ after their names, and 
members may use the letters * JI. S. G.“ This, we think, is 
a step in the wrong direction; it has an air of quackery 
about it, and reminds one of the man who, not belonging 
to any scientific society, put after his name the letters 
„0. S. S. T.“ which, upon investigation, were found to stand 
for “ Occasional Sunday School Teacher.” 


—— 


The Glasgow Tramway Accident. 

А CURIOUS feature about the unfortunate tramway acci- 
dent which recently occurred at Glasyow is that the reversing 
handle could not be easily removed from one of the con- 
trollers, and the driver therefore ran with the power handle 
alone,the reversing handle being left on the controller at the 


other end of the car. This being so, the driver was limited 
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to his hand brake and to the ordinary electromagnetic brake 
for stopping the car. As pointed out by Prof. ANDREW 
JAMIESON at the inquiry which has been held, this pre- 
vented the driver from having two additional modes of 
braking at his command—namely, first, reversing the motors 
and putting the controller to the first power notch, and, 
second, cutting off the power supply by means of the canopy 
switch, turning the reversing handle so as to point in the 
opposite direction to that in which the car was running (te., 
reversing motor connections), and then moving the con- 
troller handle round to the highest power notch, thus short- 
circuiting both motors in parallel. We are not in favour 
of the driver having a large choice of methods of braking, 
as he is liable to forget, in an emergency, how these can be 
used ; but, on the other hand, it seems inexcusable that a 
car should be allowed to be run at allif any methods of 
braking have been rendered impossible by some derange- 
ment of the mechanism. 


— — 


Electricity Supply Undertakings. 


With this issue our readers will receive Table I. of our 


Annual Supplements dealing with the Electricity Supply and 
Traction Undertakings of the United Kingdom. This table 
contains particulars of those undertakings which are supply- 
ing curreut for lighting and power purposes only, as distinct 
fromelectrietraction. It will beseen that some modifications 
have been made in the form of the table as compared with 
that issued last year. Thus, we have omitted the column 
in which the private lighting connections were expressed in 
equivalent 8c.p. lamps, since recent developments in 
connection with metallic filament lamps have rendered this 
expression more or less meaningless. We give more detailed 
information, however, as regards the lamps used for street 
lighting, aud now include figures showing the maximum 
load recorded in each undertaking. The number of under- 


takings of which particulars are given is practically unal- 


tered. A point ofconsiderableimportance is the great increase 
shown in the horse-power of the motor connections, indi- 
cating that supply engineers and public alike are paying 


much attention to this branch of electricity supply. Аз 
examples of development we may mention the Glasgow 
undertaking, where an increase from 11,924 H.P. to 
19,805 н.р. is shown, and Coventry, where the increase is 
from 2,346 HP. to 3,881 н.р. The London undertakings of 
this class, whilst showing in most cases Increases of a few 
hundred horse-power in the motors connected, cannot point 
to any developments such as those indicated above. It would 
appear that metallic filament lamps are being adopted to а 
considerable extent for street lighting purposes, and this 13 
more likely to become general if it is found that such lamps 
can without difficulty be burned in series. The majority 


of the undertakings are now prying considerably more per 


ton for their coal supply than was the case a year аво, but, 
fortunately, the improved load factors due to the additional 
motor loads should prevent any material increase in the 
cost per unit. 


[d 


The Control of Time. 

EvEuvBopY has experienced, at least once in the course 
of а lifetime, the annoyances which arise from placing (00 
much reliance on London's so-called public clocks. Either 
a fast clock causes us to hurry, quite unnecessarily, to catch à 
train, so that we arrive at our destination in plenty of time 
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with thoughts that are better unexpressed ; or if the clock 
be slow the results are obvious and still more undesirable. 
The question of a reliable public time service (which is 
resuscitated from time to time, only once more to pass 
into oblivion), has again been revived during the last 
few days by a correspondence conducted in The Times. 
Sir JoHN COCKBURN, who raises the question, suggests 
that all clocks exhibited in public places should be 
synchronised with standard time, and that a penalty 
should be imposed for repeated disregard of this require- 
ment. By this we suppose he means that all public clocks 
should be adjusted daily, at a given hour, from Greenwich, 
as the signal-box and post-office clocks are at the present 
time. Synchronous running by mere regulation, as horolo- 
gists well know, is practically impossible, but it can easily 
be performed electrically, and there are several synchro- 
nising systems on the market which work well and are 
cheap. The only difticulty is the establishment of a suf- 
ficiently extensive public system; but as this has been 
accomplished in certain Continental towns, it is time that 
London also should move in this direction. The electrical 
connection of all publicly-displayed clocks to a reliable 
time-piece would do much to overcome the nuisance of 
“lying clocks" This subject might well be considered by 
à publie body such as the London County Council, who 
could set a good example by keeping their own clocks 
correct, and by erecting more in public places, for London 
I$ very badly off in this matter. This would do more 
to counteract our present deficiencies than any restrictive 
legislation. The cost to shopkeepers and private bodies 
heed not be excessive, and there is no doubt that a clock 
which was known to be right would prove an excellent 
advertisement, 


—-e — Á»— 0-9 —« U—̃ — 


Memorial to Mendeléef.—4A Physico-Chemical Congress, 
Which has been founded in St. Petersburg in honour of 
Mendeléef, has lately held its first meeting under the presi- 
dency of the rector of the Imperial University. 


Manchester Section of the Institution of Electrical Engi- 
neets.—It is announced that the meeting of this Section, which 
vas to have been held on Tuesday, the 21st inst., and at 
which Mr. C. Н. К. Chamen was to have read a Paper on “ High 

oltage Transmission and Distribution,” has been postponed. 


Production of Aluminium in America.—The Elektrotechnik 
und Maschinenbau gives the following interesting table, which 
Shows the Increasing production of this useful metal in the 

hited States :— 

411-40 tons 
1900...... 5,198:64 „ 


1903...... 5,068°60 tons 
1905...... 6,692:60 „„ 


re 012 „ 
1890 ... 2721 „ 
2070 Bociety.—Among the Papers read at the meeting of 
à e Royal Society yesterday afternoon were: Alternate- 
сті Measurement,” by Dr. W. E. Sumpner; “The Con- 
Rien of Diamond into Coke in High Vacuum by Cathode 

у, by Hon. C. A. Parsons, C.B., F.R.S., and A. A. Camp- 
the ат ; “Preliminary Note on Certain Phenomena of 
| ectric Discharge through Rarefied N itrogen," by Dr. G. J. 


urch, F.R.S., and Messrs. J. E. March, F.R.S., and R. de 
J. F. Struthers. 
Cable Interruptions. Dato of Interruption 
Brest-Dakar, . . .. . July 22, 1907 
os Kotonou ......... ... Dec. 4, 1907 
Bathurst—Bisaao FCC Dec. 25, 1907 
Midad—Demerara aii q q Jan. 9, 1908 
с гатагібо— Свуеппе FC Jan. 11, 1908 
ayenne— Salina Jan. 14, 1908 
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Bristol University College.—At a meeting of the Colston 
Society of this college Mr. С. A. Wills announced that his 
father, Mr. H. O. Wills had promised a sum of £100,000 to- 
wards the endowment of a university in the West of England, 
provided the charter was granted within two years. £40,000 
oe already been subscribed from other sources towards this 
object. 


Employment of Electricity in Agriculture. —Za Nature 
gives a method of decomposing feldspar by electrical means, 
which is being used for agricultural purposes in the United. 
States. Feldspar is a silicate of aluminium and potassium, 
which decomposes very readily under the action of the air, 
forming assimilative potash. This operation can be accele- 
rated by the use of electricity, when the feldspar decomposes 
into a soluble salt of potassium and into alumina and silica. 


Power Transmission in Sweden.—A new act has recently 
come into operation in Sweden which offers some facilities as 
regards high-tension electric transmission. This is of impor- 
tance in a country where there are so many large hydro-electric 
stations. The new law, among other things, reduces the com- 
pulsory distance on each side of the line within the boundaries 
of which a list of the landowners must be given when applica- 
tion is made for the concession. It is no longer necessary to 
consult owners of adjoining properties when applying for per- 
mission to construct eleotric tramways in towns. 


The Mechanical Equivalent of Light.— The Proceedings of 
the Royal Society, dated Dec. 9, 1907, contain an abstract of a 
Paper by C. V. Drysdale, D.Sc., on the above subject. The 
method employed was to separate the visible and non-visible 
radiation by means of a prism, and to use a bolometer for 
measuring the energy. The value of 0°12 watt per candle- 
power for the white light from the Nernst filament agrees 
almost exactly with the value found by Angstróm for the 
Hefner lamp. For an arc lamp the value found was 0:08 watt 
per candle-power for white light. The conclusion arrived at is 
that an ideal source of white light should give about 10 candles 
per watt, and a monochromatic yellow-green source about 17 
candles per watt. 

Restricted Hour Supply at Burton.—The following figures 
are taken from a report recently made by Mr. P. J. Pringle 
to the Electricity committee of the Burton-on-Trent Corpora- 
tion, showing the great advantages of a restricted hour supply. 


Lighting and motor units, April 1 to end 1905. 1906. 1907. 

of December quarter sse 259,508 382,518 550,529 
Additional motors connected during above 

eriod, in kilowatts .........................- 3 128 255 

Additional lighting connected, in kilowatts 48:25 35 37 
Total extra kilowatts connected ............ 52°75 165 210 
Maximum load, in kilowatts .................. 492 511 515 

Percentage increase . sri 3°85 0-78 
Increase in units over previous year . ip ad кз 


Percentage increase .......................... " 
The restricted hour system of supply was started at Burton 
in November, 1906, when a few power consumers were then 
transferred to this system. From the above it will be seen 
that, comparing 1905 with 1907, 112 per cent. more alter- 
nating-current units have been sold, with only 4:68 per cent. 
increase in the maximum load. In other words the generating 
plant and mains have been used nearly 112 per cent. more in 
1907 than in 1905. It will also be seen that although in 1907 
the connections totalled nearly 433 kw. more than in 1905, 
yet the maximum demand on the station only increased by 23 kw. 


Regulation of X-Ray Tubes.—M. G. Berlement, some little 
time back in the Comptes Rendus, described an X-ray tube 
which could be hardened or softened at will, which, he claimed, 
would be very useful for a variety of purposes. The tube 
contains a strip of properly prepared aluminium in the cathode 
field. On connecting this strip to the cathode and pass- 
ing a weak current for two or three minutes, the tube he- 
comes very hard and remains in that state. When the strip 
is connected to the anode, and the tube allowed to work in the 
ordinary manner, it gradually softens. This comparatively 
slow proceeding permits a tube that is too hard to be brought 
to the required state without any fear of its becoming too soft. 
For example, a similar tube after working for 50 hours in 
both directions became hard and showed an equivalent of 
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a 15 cm. spark on the spintherometer. In ten minutes this 
was brought down to 10 em. Conversely, an equivalent of 
a 2cm. spark was brought back to 10cm. in six minutes. 
When the tube is hardening, the aluminium strip connected 
to and serving as the anode becomes hot and discharges 
hydrogen into the vacuum. If well prepared, this strip will 
give up à volume of hydrogen equal to an increase of 10 per 
cent. on its own volume, so that this system can operate as 
long as the aluminium lasts, the clearance necessary for the 
regeneration of the tube being very small. When it is re- 
quired to harden the tube, the strip being connected to the 
cathode, hydrogen is absorbed by it. 

The Presidency of the Institution of Electrical Engineers.— 
At the meeting on Thursday last week Mr. C. P. Sparks 
announced that the Council had that afternoon unanimously 
elected their pust-president, Col. К. E. B. Crompton, as Presi- 
dent for the remainder of the present session. Col. Crompton 
on taking the chair said it was with very mixed feelings that 
he came before them—an hour earlier nothing was further 
from his thoughts than that he would have to assume his 
present position. He could not tell them how deeply he felt 
the honour of being called upon to succeed the greatest man of 
the electrical world, and how sad it made him feel at so great 
and so universal a loss. Lord Kelvin had been so long a 
central figure in the electrical world that Englishmen did 
not realise how much was due to bim, and how much the 
whole English electrical community had borrowed from his 
work. Не thought they began to realise it the other day at 
that impressive ceremony in Westminster Abbey. Having 
known Lord Kelvin ever since he, the speaker, had com- 
menced electrical work, he personally felt the loss as much as 
any man. He had also been associated with Lord Kelvin in 
the international work of which he was the world's president. 
How could they replace him ? The first position in the 
electrical world was unanimously voted to Lord Kelvin, and it 
would be difficult for that international position to be regained. 


Wireless Telegraph Notes.— According to the Morniny Post 
there is a rumour that the German Imperial Postal Department 
is contemplating the establishment of an imperial monopoly 
in e telegraphy and submarine signalling for sea-going 
vessels.” 

It is announced that abill has been submitted to the German 
Reichstag for the amendment of the Telegraphs Law of April 6, 
1892. The new bill provides that plant for the transmission 
of messages without the use of wires shall not be erected or 
worked except with the consent of the Government. 

The Daily Mail, in announcing that Mr. Marconi had arrived 
in London from America, stated that he intends to remain in 
England “until the arrangements for the opening of the wireless 
transatlantic service between Great Britain and America are 
completed." It will be remembered that the same journal some 
time ago stated that Mr. Marconi had expressed his determina- 
tion to remain in Canada till this feat was accomplished. Mr. 
Marconi is now reported to have told an interviewer that a 
public service of wireless telegraphy is “not a question of 
months but of weeks only. In two or three weeks the service 
will be ready to be thrown open to the public. If it is not so 
opened, then it will be because it has been found to be policy 
to postpone it a little longer." In a report of the proceedings 
of the New African Co., which appears on a subsequent page 
of this issue, will be found some instructive remarks on this 
subject by Sir Charles Euan-Smith (chairman of the Marconi 
Companies). 

Interesting particulars were given in the Daily Telegraph 
on Tuesday of the reception in Paris and at Casa Blanca 
(Morocco) of wireless messages interchanged between the officer 
in command of the battleship “ Kléber ” at the latter place and 
the Ministry of Marine in Paris. Successful intercommunica- 
ton was established between the battleship and the radio- 
telegraph station on the Eiffel Tower. M. Thomson, French 
Minister of Marine, has taken a very active part in connection 
with wireless telegraph installations on board the French war 
vessels, and the radio station on the Eiffel Tower has become 
one of the most important wireless centres on the Continent. 


The distance of this station from Casa Bl : 
and 1,400 miles. asa Blanca is between 1,300 


A Standard of Radio-Activity.—In the early part of 1906 
the Róntgen Society appointed a Standards committee to 
systematise, as far as possible, the various methods already in 
use for determining the intensity of X-rays, and, if possible, to 
establish a unit for the measurement of radio-activity. The 
committee has been in conference with foreign workers, in 
particular with the Intensitäts Commission of the Berlin Rönt- 
gen Society, as well as with similar societies in America and 
on the Continent. At the last meeting of the society an 
interim report was presented by the committee. It was laid 
down that the conditions essential to a standard of radio-activity 
were constancy and homogeneity. The study of the rapid and 
slow transformation products of radium showed that the alpha 
and beta rays changed with time, but that the gamma radia- 
tion might for all practical purposes be regarded as constant 
and nearly homogeneous. The committee, therefore, recom- 
mended that 1 milligramme of pure radium bromide should be 
regarded as a standard, and that the ionisation produced by 
the gamma rays from that quantity after passing through 
1 em. of lead, in order to cut off the inconstant alpha and beta 
ravs, should be taken as the measure of the unit of radio- 
activity. The committee was of opinion that a fundamental 
C.G.S. unit of radio-activity was not at present feasible, but sug- 
gested that it might ultimately be possible to define the standard 
in C. G. S. units as that weight of radium which radiated energy 
at the rate of, say, 1 erg per second. А number of interesting 
letters frcm well-known physicists were read at the meeting. 
Prof. Silvanus Thompson suggested that some organic reaction 
might be made use of as, at least, an approximate test of possible 
therapeutic effect. Sir William Ramsay wrote that experiments 
now proceeding at University College appeared to show that the 
atomic weight of radium was 240 as against Madame Curies 
estimate of 225 or 226. Prof. E. Rutherford suggested a lead 
screen thickness of 5 mm. instead of 1 cm., and also queationed 
the purity of some radium preparations. The report stated 
that radium could now be obtained commercially, having 
a purity of 99:5 per cent., but the writers admitted that this 
statement would have to be modified, and that the matter 
must remain in abeyance until the atomic weight of radium 
was definitely settled. A lengthy discussion followed the read- 
of the letters, during which the selection of radium in pre 
ference to uranium as a standard came in for some criticism. 
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ARRANGEMENTS FOR THE WEEK. 


FRIDAY, January 17th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. G 
‘pm. Meeting at Storey’s-gate, ‘‘ Third Report to the Gas 
Engine Research Committee,” by Mr. F. W. Burstall. 
| ROvAl. INSTITUTION. йа бый: 
„pm. Meeting at Albemarle-street. Discourse on ‘ The ¢ | 
tenary of Davy’s Discovery of the Metals of the Alkalis, by 
Prof. T. E. Thorpe, F. R. S. 

SATURDAY, January 18th. — 
STUDENTS’ SECTION OF THE [NSTITUTION OF ELECTRICAL ENGINEERS. 
Jv a.m. Visit to Messrs. Elliott Bros.’ Works at Lewisham. 

Roya INsTITUTION. А 
З рот. Meeting at Albemarle-street. Lecture on“ The Electri- 
fication of Railways,” by Prof. G. Карр. Lecture у h) 
(The Second Lecture will be given on Saturday, January th. 
BIRMINGHAM AND District ELECTRIC CLUB. — 
7 p.m. Meeting ut the Colonnade Hotel, New-street, Birmin 
Presidential Address by Mr. E. C. R. Marks. 
THURSDAY, January 23rd. з 
LEEDS SECTION or THE INSTITUTION OF ELECTRICAL Range 
7:15 p.m. Meeting at the University, Leeds. Paper on Pobl. 
on the Development of Turbo Generators,” by Dr. R. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
У p.m. Meeting at Great George-street. Paper on “Stands 
Performances of Electrical Machinery,” by Dr. Ru I 
Goldschmidt. 
FRIDAY, January 24th. 


gham. 


PuvsicAL Society. 
ó p.m. Meeting in the Physics Laboratory, Royal Cdi 
Science, Imperial Institute-road, South Kensington. M ri- 
‘* Recalesceuce Curves,” by Мг. W. Rosenhain; An Airs; 
mental Examination of Gibbs’ Theory of Surface соп 
tion regarded as the Basis of Absorption, and an App 
to the Theory of Dyeing,” by Mr. W. C. M. Lewis. 
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ELECTRIC CRANES.* 


BY H. H. BROUGHTON. 
(Continued from page 398.) 


Summary.—The author here deals with mechanical brakes fitted 
with clectromagnetic release. The standard constructions of Messrs. 
Dick, Kerr & Co, the Controller Company, the British Hele-Shaw Co., 
and Laurence Scott & Co. are described. Alternating-current brake- 
геше electromagnets are then dealt with, and a description is 
given of the one made by Messrs. Siemens Bros. The author con- 
cludes with a brief description of motor-brake magnets suitable for 
polyphase and single-phase equipments. 


Hitherto, we have described brakes released by means 
of an independent electro-magnet. The brake shown in 
Fig. 17, due to Messrs. Laurence Scott & Co., differs 
from these in so far as the magnetic pull required to re- 
lease the brake is obtained direct from the motor field itself. 

The hinged cast-steel arms are provided at one end with 
adjustable wooden shoes bearing against the brake-drum, 


and at the other end are broadened out to form large plane 
Surfaces, corresponding plane surfaces being made on the 
motor frame. A gap or a partial gap is made in the mag- 
netic circuit of the motor field frame at the root of two of 
the pole-pieces, so that most of the lines of force pass 
across the gap and through the brake flappers, which are 
thus attracted. The brake is applied by means of two 
Springs fixed on projections on the hinged arms, above and 

low the brake drum, a dash-pot being unnecessary as the 
movement of the gear is so small that inertia does not 
affect its action, 

With the brake being operated by such a powerful mag- 
juu field, it is found that current сап be reduced to one- 
| or one-quarter of its full-load value before the springs 
ming the brake into action, so that the valuable variable- 
„Peed characteristic of the series-wound motor is not inter- 
ered with. In the case of a motor running with no load 
(or very light load) the brake will be “on,” as the magnetic 
Pull is not sufficiently great to overcome the resistance of 

* Copyright. All rights of reproduction are reserved. 


| amount, the brake will come partly “оп.” 
| lowering will then, with all the resistance cut out of the 
: eontroller, be somewhat higher than the highest lifting 
speed, and on the resistance steps, the speed will be decreased 


the springs, thus the armature is prevented from attaining 


a dangerous speed. 

Certain classes of work require a motor to be run for 
some time with little or no load. In such cases tlre motor 
can be fitted with speed-limiting shunt coils, which have 
the effect of keeping the brake“ off" as long as the current 
is “on,” and the brake will become effective when the cur- 
rent supply is interrupted. 

The problem of lowering with this brake is principally a 


| problem of the controller, and the solution depends upon 


the controller used. In many cases no special precautions 


| are necessary, as, when the controller handle is put to the 


“lowering” position, sufficient current will flow through 
the motor field to take the brake “ off,” and the load will 
start to descend. Then, as the current falls to its minimum 
The speed of 


Fic. 17.— LAURENCE Scorr's FLAPPER BRAKE" 


according to the amount of resistance in circuit; but all 
the time the brake blocks will be bearing against the drum, 
so that as soon as the controller breaks the circuit, the 
brake will be fully applied, and the motor and gearing 
ulled up very rapidly. 

а Won gre«t nicety of control is required, this can be ob- 
tained by putting the regulating resistance in parallel with 
the armature of the motor. This resistance keeps up the 
current in the field, so that the brake is right off” and full 
control of the speed is obtained, if necessary, down to one- 
tenth of the full-load speed, on the ordinary controller ar- 
ranged for this purpose, controlling the speed in the usual way. 

Alternating-current Magnets.—In addition to the direct- 


‘current brake-releasing electromagnets described above, 


which, needless to say, are entirely unsuitable for working 
on alternating-current systems, we have a whole me | 
alternating-current magnets. Such magnets require 3&1 

to design and every care to construct if their action 1s 
going to be satisfactory. 


Messrs. Siemens Bros. have recently introduced a num- 
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‘ber of carefully designed brake-magnets suitable for work- 
ing on alternating-current systems. These brake-magnets 
are supplied in two types—viz., direct-pulling solenoid 
magnets and motor brake-magnets. 

The solenoid brake-magnets, shown in Fig. 18, are parti- 


culurly suitable for forges, ironworks, &c., because of their | 


extremely simple construction. 
They may be used for both indoor and outdoor service. 
At the beginning of the pull the current required is rather 


"Fic. 18.—Siewens POLYPHASE BRAKE- RELEASING 
ELECTRo-MAGNET. 


heavy, but after the armature has been attracted, it de- 
creases considerably, so that the consuinption of current for 
these brake-magnets is small, even for continuous rating. 
They are wound for pressures up to 1,500 volts. The 
humming noise usually heard with alternating-current 
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magnets is entirely prevented. The solenoid brake-magnets 
are built up of two laminated T-shaped three-pole magnets, 
which are totally enclosed in a dust-proof case. | 

At the bottom of the frame there is a dash-pot, which 
cousists of a cylinder, with piston, valve and regulating 
screws. The piston is connected by means of а connecting- 
rod to the brake levers, as shown in Fig. 19. 
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Fie 1. Fic. 22. 
SiEMENS Motor BRAKE-MAGNET. 


The damping cylinder is fitted with two regulating 
screws; the top one regulates the air supply above the 
piston, and causes the brake weight to rise evenly without 
any jerk; the lower one regulates the air supply below the 


piston, and causes the brake weight to sink evenly. The 

upper air port (Fig. 20) is just below the highest position 
of the plunger, in order to effectively counteract the in- 
The same air 


creased pull towards the end of the stroke. 


— 


Fia. 19. ARRANGEMENT OF SIEMENS BRAKE. 


is used over and over again, and this prevents any dust 
from entering. The case of the lifting magnet has four cast- 
iron feet, by means of which it can be fixed to the crane. 
The Motor Brake-Magnet, shown in Figs. 21 and 22, is 
superior to the solenoid magnet on acccunt of the small 


Fic. 23. 


amount of current required, and also because its working 15 
noiseless and free from shock. For outdoor use these motor 
brake-magnets should be fitted with a cover, open only on 
the under side, and the levers should be carried downwards. 
The motor brake-magnet consists of 
а small three-phase motor with a squir- 
rel-cage rotor. The pinion on the motor 
spindle engages with alarge gear-wheel, 
which is fitted to the countershaft on 
top of the motor frame by means'of a 
friction coupling. This gear-wheel has 
three arms, two of which serve as a 
stop for the motor brake-magnet, while 
the third one carries the crank-pin for 
the brake gear as shown in Fig. 23.“ net 
The stroke may be adjusted by alter- s Bor ЕДА 
ing the position‘of the pin in theslotted BRAKE. MacsET. 
arm. By this means the motor brake- 
magnet may be used for different pulls. 
on the motor frame has three arms, The horizonta 


The countershaft 
] arm 18 
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connected with a strong compression spring, which is hinged 
(о а bracket fitted to the end shields of the motor. The 
friction conpling, which is adjustable by means of screws, 
and the compression spring take up all harsh and sudden 
shocks in the end positions. A special device is fitted to 
the hack of the motor brake-magnet, shown in Fig. 22, to 
prevent the gear wheel from swinging when in its middle 
position. 

The Motor Brake-Magnet shown in Fig. 24 is similar in 
general construction to the previous type, but is provided 
with a single-phase series motor which only revolves in 
one direction. The method of connecting this motor brake- 
magnet to the brake is also different. A separate crank is 
fitted to an extension of the countershaft, to which the 
brake gear is connected. The gear wheel fitted to the 
countershaft does not form a complete wheel, as in the type 
shown in Figs. 21 and 22, but only a segment. 

In order to connect the brake lever with the motor brake- 
magnet a slotted connecting link is used, as shown in Fig. 23. 

It may also be mentioned that these motor brake-mag- 
nets work with best ећсіепсу when the connecting link 
is long. 

(To be continued.) 


THE LEAKAGE OF INDUCTION MOTORS.* 
BY DR. RUD. GOLDSCHMIDT. 
(Continued from page 482.) 


Summary.—Some important relations, derived from the circle dia- 

m, are given in the form of tables, after which the author considers 
the calculation of the no-load current of polyphase and single-phase 
induction motors with half-closed and open slots. These sections of 
the article appeared in our issue of Nov. 29. 

The different. classes of leakage are then dealt with—slot leakage in 
um issue of Dec. 20, zigzag leakage in our issue of Jan. 3, and leakage 
| {һе сой ends in the present installment. Curves are given for the 
ees with different slot dimensions and also tables showing the 
ў ect of the coil ends with different classes of windings. ‘The calcu- 
ation of the leakage factor, with polyphase and sin ТИРА motors, 
and the influence on it of the different forms of winding are shown. 


(C) The Leakage of the Coil Ends. 
The leakage lines passing through the coil ends have their 
paths entirely or partly in air (Fig. 44); the larger portion 


Fic 44. 


issues from the stator and rotor teeth and closes through the 

end brackets or in a large circle through theair. A calculation 

of the coil end leakage is not impossible but very difficult, 
especially when there are several phases situated in different 

Planes. The self-induction of the coil ends can be measured 

direetly оп test coils. Giving these coils different forms we 

may gain valuable figures for the leakage coefficients. On the 
other hand, we can also obtain good constants for our calcula- 
tions by comparing test results on machines with the same 

‘Winding but different core lengths or by calculating the leakage, 

in the iron body and comparing with the test. 

have carried out a simple test for direct measurement of the 
self induction of coil ends which I will briefly describe :— 

: Two circular coils of the same section and equal number of 
urns but different diameter were introduced between the 
minated iron and the end bracket of an induction motor 

і igs. 45 and 46 show the arrangement). The two coils were 
Onected one against the other. The permeance per centi- 
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occupy the smallest possible space (Fig. 53). 


in the coil ends are proportiona 


metre average circumference was found to be 0:58 C.G.S. 
This value is of the same order as with the coil ends of com- 
pletely wound motors. 


The section which the leakage lines fiud for their passage is 


proportional to the mean lengths of the coil ends —i. e., propor- 
tional to the rotor circumference; besides, this section 1s depen- 


dent on the average distance d between rotor and stator 
winding (Fig. 27). "With the same class of winding there is 
very little difference in this amount from one machine to an- 
other, but the type of the winding itself has a considerable 


Fia. 46. Fic. 47. 
influence on the average distance of the coil ends of stator and 
rotor winding, and, therefore, on the permeance per centimetre 


circumference. 
We will distinguish between the following classes of windings 


with special reference to their coil ends :— 

1. Phase winding or chain winding. 

Phases are wound separately ; some groups of coils are bent 
up and are reaching over the others. The coils of the different 
groups are wound concentric—i.e., the coils are lying in slots 
5 and 10, 4 and 9, &c. (Fig. 48). 


a ‘ 


Fic. 48. 


(a) The number of coil groups per phase is equal to half the 


number of poles (Fig. 48). | 
(b) The ишег of groups per phase is equal to the number 


of poles (Fig. 49). | | 
2. The single-phase winding with concentric flat coils. 

Number of groups equal to number of poles (Fig. 50). 
3. All coils have the same form, and are wound in such a 
The number 


way that the winding is perfectly symmetrical. 
of coils is either equal to the number of slots, or equal to one- 


half or a multiple of it. 


Fic. 49. 


e winding. The coil ends are 


"e involut, 
(а) Dise winding or mvou eal to the axis of 


bent up so that the chief dimension is verti 
the machine (Fig. 51). | | 
(b) Cylindrical winding, diamond coils. 
and form a cylinder (Fig. 52). "" 
(e) Short type of winding or mush winding. 


The coils are flat 
The coil ends 


4. For the rotor we have to add : The short-circuit rotor 
with its different forms (Figs. 54а to 54e). 


і f winding the ampere-turns embodied 
a ae ata to the ampere-turns per 
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phase and pole. We, therefore, put the E.M.F. of self-induction 
for this part 


e, Cx xdxarxtxvx (п, х з)? x10-? volts. (10a) 
n/— Number of slots per phase and pole primary. 
d—Rotor diameter in centimetres. 
s—Number of wires per slot. 
i-—Current per phase. | 
Putting S—2, Xs and zip Xni, 
0," x dX xixvx SX 10-* volts. (105) 


We shall use this formula independent of the number of 
wires contained in the coil ends—i.e., regardless of its being 
nis, or а fraction or a multiple of it, and regardless of 
our dealing with a three, two or one-phase winding. The con- 
stant Cx” which I have developed for the different types of 
winding is not only to take account of the permeance, but also 


Fic. 50. 


of the ratio between the number of wires in the coil ends to 
the number of wires per phase and pole. Жы | 
The leakage constant for the coil ends is to be taken from the 
following Table VII. E 
Table VII.— Leakage Constant of the Coil Ends, Ск”. 
Winding of the stator. 


Eo us No. 1, chain | 
Winding | winding. | No. Za dise No. 3b, eylin- No. 3c, short 
rotor. la & 1b 1b winding. drical | ape 
1h. 2). winding. winding. 
3ph. 2ph. 1 Ph. 5 ph. 2 Ph. 1 ph. 3 ph. 2 ph. 1 ph. 3 ph. 2 ph. 1 ph. 
No. la & Ib, | zur e DE UE 
chain ...... 87160 SILIO wee |... |... Е isl sas 
No. За, disc. 87 [60 3:1/90/61]|45/50| 55 25. 
No. 3c, short | | | | 
type isst (зук [ЖЕ] de 28 
Ко. 4a & 4b, | | | 
short - сіг- | | | 
cuit rotors. 6:1|4:2 2:5 45 52 25 25|21|15 415 29 23 


The values for the leakage constant of the coil ends C.“, as 
given by Table VIL, constitute, perhaps, the most important 


Jl ФО 
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part of this study. These values have been obtained from 
several hundreds of picked and reliable test results with the 
various classes of machines and types of windings. It would 
be of little use to the reader if I gave a table of all those test 
results ; a general survey of the results will suffice. 

We notice first of all how small the coil.end leakage is with 
short-circuit rotors. In some cases it is only half as much as 
with wound rotors, This clearly is due to the reduced distance 
between rotor and stator windings at the coil ends (d in Fig. 47). 

ose types of short-circuit rotors where the bars are not 


short-circuited by simple rings, and where the distance between 


the two windings is much larger, show considerably worse 


results. The type Fig. 54c, for instance, the rings of which 


have zigzag form for the purpose of increasing their resistance, 


show, with three-phase cylindrical winding in the stator, a coil- 


end leakage constant C. = 5, compared with 1:7 with the types 
Fig. 50a and 50b. Type 54d has with three-phase chain wind- 
ing in the stator a C,” =9:4 instead of 6:1. A special class of 
rotor windings is formed by type Fig. 54e having a proper 
winding on one end, al! bars being short-circuited by a ring on 
the other end. With three-phase chain winding in the stator 
we obtain a C” =78. 

The two classes of three-phase chain winding, types la and 1b, 
have been treated as perfectly equal as regards leakage, though 
the number of wires in the coil ends in case la is double 
that in case 1B (Figs. 55a and 55b), provided that we con- 
sider. one phase only. If, however, we calculate the mean 
number of ampere-turns which produce lines round the coil 
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ends of one phase at the moment when the current of this 
phase is at its maximum, the two others being half as large, we 
tind the same average ampere-turns in both cases. 

The constants for three-phase current are about 40 to 50 per 
cent. higher than those for two-phase current. This is due to 
the mutual induction between the three phases in the case of 
a three-phase winding. | 

Ав the most favourable class of winding for the stator the cylin- 
drical windzng is prominent. The leakage of | 
the coil ends is almost only one-half of that 
with chain winding. We can, however, im. 
prove the values for the cylindrical winding 
still more if we reduce the span of the coils. 
If В denotes the angle of reduction of coil " 
span (see p. 288), the correction in C," is лар 
approximately cos 8/2. For instance, with three-phase cylindri- 
cal winding and B=60 deg. and short-circuit rotor we obtain 
C," —2:5 x cos (30 deg.) = 2:5 x 0:86 = 2:15. . 

The constants given in Table VII. naturally represent only 
average values. With machines with the same class of wind- 


ings which are also otherwise identical, Cx“ varies from 10 to 
15 per cent., due to differences in workmanship. With the 
same type of winding but with different numbers of poles and 


m 
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different arrangements Cx“ varies about 25 per cent. If there 
is no exceptional arrangement of the coil ends the mistake we can 
make in the calculation of the total short-circuit current when 
applying our constants is not greater than about 5 or 6 per cent. 
As an instance of an “exceptional arrangement," we may шеп" 
tion the very tight enclosure of the coil end by the end brackets. 
With a completely enclosed coal-cutter motor with за 
winding and wound rotor, where the unusually thick en 


| brackets were practically touching the winding all round (Fig. 


56), C," = 13 instead of 8'7 has been observed. The large 
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ring shells almost touching the rotor wind- 
d to increase Cx“. 

more into details in this case I meant to 
s may increase the coil-end leakage, so 
з account of them approximately. Of far 
n placing iron close to the winding is the 
znetic bodies between stator and rotor wind- 
machine with disc winding and short-circuit 
=4°5 in agreement with our table. To pro- 
the rotor short-circuiting the bars against 


nis 
' 
a 
n^ 
t 2.5 
D 
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iron ring, F, as shown by Fig. 57, was fitted. 
ce Cx“ became 7—i. e., the coil-end leakage 
55 per cent. This meant actually about 
ion of the starting torque of the machine, 
3 per cent. reduction in the power factor. 

nd, a favourable influence is experienced 
h for the coil-end leakage is given a high 
nstance, with machines having no end 
al bearings instead, comparatively low 
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are observed. The Cx“ 8˙5 of a three- 
phase winding (chain winding) in stator 
duced to 6:8 by removing the end brackets. 


| (То be continued.) 


Г APPARATUS FOR ILLUSTRATING 
COMMUTATION. 


Y HARRISON W. SMITH. 


that sparkless commutation in direct- 
‘curs when the current in any armature 
е period during which it is short-circuited 
in magnitude but opposite in direction to 
is flowing in it at the beginning of short- 
iat this may take place the current which 
at the beginning of short-circuit must fall 
atrent must be established in the reverse 
at the instant short-circuit ceases, to the 
:hief factor in accomplishing this reversal 
imutating E. M. F. which may be obtained 
ies so that the coils are short-circuited in 
tating field," or by furnishing the com- 
zh the use of special commutating poles. 
factor is the contact resistance of the 
rushes are employed. 
illustrating these features of commutation 
atus have been devised for use at the 
ite of Technology. One shows how com- 
“resistance metallic brush is affected by 


circuit between itself and the receding segment. 


the magnitude of the reversing E.M.F., by the self-inductance 
of the coil, by the magnitude of the current to be reversed, and 
by the time available for commutation. Angther piece of ap- 
paratus shows how commutation is assisted by a brush of high 
contact resistance independent of all other factors. 

Fig. 1 is from a photograph of the apparatus for illustrating 
the features associated with commutating E.M.F. and Fig. 2 
is a diagram of its connections, Brushes B and В’, built up 
of jin. strips of brass, rest оп a two-part commutator and 
convey a current from constant potential 280-volt mains. This 
current, which is to be reversed by the commutator О, may be 
varied in magnitude by the lamps L, L, L, L. From the com- 
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mutator C the current is taken by slip- rings through a coil, Н, 
wound on a laminated iron core with a variable air · gap for the. 
purpose of giving variable inductance, this coil obviously re- 
presenting one of the coils on an armature as far as the reversal 
of current through it is concerned. In series with this coil is 
a double-throw switch, S, and the circuit is complete through 
the coil Н alone when the switch is thrown to the left. Com 
mutator C can be rotated by а small motor at speeds varying 
from 70 to 300 revs. per min. Brushes B and B’, placed dia- 
metrically opposite, are each gin. in width, while the gap 
between the segments of the commutator is b in. It is evi- 
dent, then, that the segments of the commutator and, conse- 
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quently coil H, will be short-circuited by both brushes simul- 
taneously, and that short-circuit will cease at very nearly the 
same instant at both brushes. In fact, of course, slight irregu- 
larities in the edge of the segments will cause either brush B 
or B’ to maintain shoit-circuit longer than the other, and 
whatever spark occurs will be seen at one brush only. It is 
desirable, therefore, to advance the upper brush B епп E 
cause short-circuit of the segments to cease always at brush B 

just before the contact of B with the receding опар is 
broken. In this way the process of commutation begins when 


; -circul ements and ends when D opens the 
B’ short-circuits the seg 1 


D 
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tage of this arrangement consists merely in having the spark 
occur at the upper brush where it is most easily visible. 

_ If, now, the switch Ө is closed to the left and the commu- 
tator caused to rotate, a spark will appear at B, the length of 
the spark being proportional approximately to the time neces- 
sary to build up the current in coil H. 

In order to introduce an E.M.F. into the coil H the switch 
S is thrown to the right, the circuit of the coil then аа 
an additional commutator, C’, and a storage battery so arrange 
as to give an E.M.F. variable from 2 to 24 volts. The com- 
mutator C' is placed on the same shaft with C, the two planes 
of commutation being normal to each other. Аз shown in 
Fig. 2 the battery E.M.F. is evidently aiding the current in the 
coil, but after the commutator has rotated one quarter revolu- 
tion it is evident that the battery E.M.F. will be opposing the 
flow of current through the coil. This connection of the bat- 
tery with respect to coil H continues until after commutation 
has been effected, so that the battery E.M.F. will evidently 
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assist in reversing the current in the coil as long as the seg- 
ments of commutator C are short-circuited by brush B or В. 
This battery then, by the action of the commutator C', sup- 
plies an E.M.F. which acts precisely as the reversing E.M.F. 
in an ordinary armature. 

The diameter of commutator C is 6 in. and of C дїп. The 
coil H contains 300 turns of No. 12 Brown and Sharp gauge 
magnet wire wound on & laminated iron core 2:5 in. square. 

À large number of experiments are at once suggested. Lot 
the switch S be thrown to the left and a number of different 
brushes used successively at B varying in width from 3 in. to 
1}in. Turn on lamps to give about 1:5 amperes from 230 
volt mains. A spark will always occur even with very low 
speeds, showing that no matter how wide the low-resistance 
brush be made, sparkless commutation cannot be obtained 
without a reversing E.M.F. Next, with the 3in. brush at 
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B, the commutator revolving about 70 revs. per min., the 
coil H adjusted for minimum inductance, and switch S 
thrown to the right, adjust the battery until no spark occurs. 
This will require about 6 volte, Either a larger or a smaller 
value of battery E.M.F. will cause sparks due to excessive or 
insufficient reversing E.M.E. Increase the current by turning 
on more lamps at L, and more battery E.M.F. must be em- 
үзе to prevent sparking. Next increase the inductance of 
1, which will require a larger reversing E.M.F., thus empha- 
sising the necessity of keeping down the inductance of arma- 
ture coils. Again adjust the battery to give sparkless commu- 
tation and substitute for the gin. brush the 1} in. brush 
without changing any other factors. A spark will now appear 
due to excessive reversing E.M.F., and may be eliminated 
by reducing the reversing E. M. F., thus emphasising the time 
element in commutation. Changing the speed of the commu- 
tator still further illustrates this feature. Let the speed of the 


commutator be increased, and sparks will appear which can be 
eliminated by reducing the inductance of H, by increasing the 
reversing E.M.F. or by using a wider brush. | 

In order to demonstrate the action of brush contact resis- 
tance in assisting commutation the apparatus illustrated in 
Fig. 3 is serviceable. The electrical connections are shown in. 
Fig. 4, and this will at once be recognised as an adaptation of 
the method of discussion to be found in most treatises on the 
subject. Four brass plates, S,, S, S, ahd S,, representing four 
segments of a simple bipolar armature, are fastened to a slate 
base, and a carbon brush, B, can be drawn slowly across the 
segments, pressing firmly upon them. 

Between the segments are placed three 5-ampere ammeters, 
having the zero point at the middle of the scale and represent- 
ing three coils on the armature. The two paths through the 
armature are completed by two banks of lamps, L, and L,, 
adjusted to take 5 amperes each from 115 volt constant poten- 
tial mains. The currents from L, and L, after flowing into 
S, and S, respectively unite in the brush В; and it is evident 
that if B rested wholly on S, the current through A, and A; 
would flow from left to right, while the current through A, 
would flow in the opposite direction. 

The diagram shows one-quarter of the brush resting on 8, 
and three-quarters on S, If, then, the contact resistance of the 
brush is large compared with the resistance of the ammeter 
As, one-quarter of the current entering B, or 2-5 amperes, must 
flow from S; and since the current entering S, is 5 amperes there 
must be 2:5 amperes flowing from S, into S:. If it is considered 
that the brush is moving from right to left it is evident. that 
the current in A, which was 5 amperes when B rested wholly 
on S, has decreased to 2:5 amperes at the moment the brush is 
in the position shown, and that as the brush moves from the 
position where it rests wholly on S, to the position where it 
rests wholly on S, the current in A, is gradually reversed. 
The arrows indicate in length the magnitude of the current in 
different portions of the circuit. It is evident that one ammeter 
would be sufficient, but the experiment is made more effective 
by drawing the brush across all four segments, starting at S, 
in order to show the successive reversal of current in adjacent 
coils. The brush is bevelled so as to give a contact surface 
about j in. wide by 23 in. long in order to increase the contact 
resistance. "The other dimenaions are approximately indicated 
by a 1 ft. scale resting beside the slate base in Fig. 3. 


THE WAIPORI HYDRO-ELECTRIC POWER 
TRANSMISSION SCHEME.* 


BY W. G. T. GOODMAN, 
(Concluded from page 476.) 


Summary.—The author describes the hydro-electric installation 
which has been put down to supply power to the municipality of 
Dunedin, in New Zealand. Water for operating the Pelton wheels 
installed in the generating station is obtained from the Waipori river 
under an effective head of 665 ft. The three-phase alternators gene- 
rate current at 2,400 volts; this is transformed to 35,000 volts for 
transmission purposes. Some interesting constructional work is des- 
cri in connection with the transmission line, the distance from the 
power station to Dunedin being about 30 miles. 


TRANSMISSION LINE (continued) 


The specification for the insulators was very drastic. The poroe, 
lain had to be thoroughly vitrified and absolutely non-absorbent of 
moisture, and stand the voltage test without the eurface glazing. 
Half of 1 per cent. of the insulators were subjected to the following 
tests: The porcelain was broken into small pieces and kept in a dry 
place at a temperature of 212°F. for 12 hours and then accurately 
weighed. The pieces were then soaked in water for 24 hours an 
carefully wiped, after which they were again weighed and the рогов" 
lain rejected if the weight was different to that before soaking. No 
insulators were accepted that showed any mechanical weakness 
before or after glazing. As a mechanical test the insulator es 
mounted on an iron pin, and & pull of 2,500 lb. exerted on the tie 
wire groove and parallel to same. ; ; 

For the wet arcing test the insulator was mounted on an iron ра 
set in а metal cross.arm 4 in. wide and projecting 12 in. beyond the 
pin on either side. At right angles to the cross-arm a No. 8 B. d 
wire, 8 ft. long, was tied to the insulator, апа the voltage appli E 


of Now 


* Abstract of u Paper read before the Electrical Association 
South Wales, 
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between the copper wire and the cross-arm. A spray of water suffi. 
cient to cover the insulator was then allowed to play on same from 
a sprinkler, under pressure of 50 Ib. per square inch at the nozzle, 

| at an angle of 80 deg. from the horizontal and not over 4 ft. 
from the insulator. Under these conditions the insulator must not 
are from the wire to either pin or cross-arm at a less potential than 
40,000 volts effective E. M. F., the tests lasting for one minute after 
reaching that voltage. 

For breakdown test the insulators were placed inverted in a brine 
solution in a metal tank for a depth of 1 in. below the head. The 
pin hole was filled with brine and a metal rod placed therein. After 
the insulator had stood in the brine for one hour it had to stand an 
effective E.M.F. of 70,000 volts, applied between the metal rod and 
the metal tank, without either arcing across or puncturing or show- 
ing any sign of electrical weakness. : | 

n the line there are 1,802 poles and 15 steel towers. All poles 
and towers are numbered with enamelled iron plates, and on every 
alternate pole there isa notice on enamelled iron offering £5 reward 
for information leading to the conviction of any person found 
damaging the lines or insulators. 

At all road crossings there are 45 ft. poles with double cross-arms 
and insulators, which are also used at all angles. The poles are 
mostly 35 ft. in length and rough dressed, the wood being either 
blue gum, flooded gum, tallow wood, black batt or turpentime, and 
x on an average £2. 5s. each, erected. АП poles are ringed at 
the top. 

There are two linesmen whose duty it is to patrol the line daily. 
They both reside at Outram and are provided with horses, one man 
proceeding over the 174 miles of line to the power station one day, 
staying there for the night and returning to Outram the next day. 
The other linesman patrols the 9°6 miles of line from Outram to 
Half-way Bush, returning to Outram every night. The linesman 
on this section hands in both linesmen's daily reports on every 

alternate day to the sub-station attendant, who forwards them to 
the head office. | 

Each linesman has to call up and report to the power station and 
sub-station No, 1 at each telephone box along the line, stating the 
direction in which he is going. These calls are entered up in the 
log books. The linesman on the power station section has a ve 
rough time during the winter months, as heavy snowstorms prevail, 
and the ascent and descent is very steep on both slopes of the moun- 
tain, во much во that many people prefer to walk instead of riding. 
The writer on several occasions has ridden through 2 ft. of snow 
when visiting the Lower Station. During the month of June last 
there were several heavy falls of snow, but none adhered to the 


line wires and no line troubles arose from same. 

The whole of the insulators were erected at the end of February, 
and up till the time that the writer relinquished control (May 18) of 
the undertaking noinsulators had been reported broken ; in fact, there 
had been no line troubles of any description. Since that date three 
insulators have been broken, but it was not necessary to renew them 
immediately, In the author’s opinion so few breakages are extremely 
satisfactory, especially when it is borne in mind that 19 miles of the 
line is along public roads. It was found necessary to cut down no 
less than 1,400 trees Along the line of route which endangered the 
safety of the line. With respect to the 10 miles of transmission line 

tough private property, the writer was able to secure the sole right 
con egress, and regress at all times for the moderate figure of 


The efficiency test of the line confirmed the calculated loss. As 
Previously mentioned, each line consists of 12 miles No. 2 B. & S. 
1 28 and 16:1 miles No. 8 B. & S. gauge. The calculated resistance 
» 6-23 ohms., and the measured resistance is 27:11 ohms. Taking 

000 kw. at 80,000 volts with 90 per cent. power factor at the re- 
ceiving station, the line current is 21:1 ampere, the calculated vol- 
in drop, allowing for inductance and impedance, is 2,192 volts, and 
E ires mada by the writer the measured voltage drop was 2,200. 
serail ine is designed to carry 2,000 kw., with a loss of 8°75 per cent. 

load with 85 per cent. power factor. 

uid telephone line connecte the power station to sub-station No. 1, 
ШЫ pi оп one line of poles on bracket insulators. It is a 
TA "T circuit throughout, and the telephone wires are alternately 
Veni А. and 7 ft. 9 in. from the line wires. The wires are transposed 

lite y and across the pole every three pole-longths, во that a com- 
Plete helix is obtained in every 12 pole lengths. On the towers, as the 
cereal of the line wires is different from that on the poles and the in- 
effect etween the towers is irregular, in order to keep the inductive 
as Шел, the telephone line to a minimum, instead of the bare copper, 
Were t on the poles, two ordinary insulated telephone service wires 
in Шо: together and strung from tower to tower. The twisted 
insulato Wire was supported on steel suspension wire, carried on the 
the fall т on the towers. The result of the transposition is that, with 
pho Voltage and current on the main transmission line, the tele- 

Th. Circuit is almost quiescent. | 
to tue telephone wire is 12 B. & S. gauge hard-drawn copper, tied 
insulators by No. 19 B. & S. soft-drawn copper. The insu- 

Were submitted to а wet arcing test with an E.M.F. of 


4,500 volts and a puncture test with an E.M.F. of 8,000 volta, the 
tests made in a similar manner to those specified for the main-line 
insulators. | 

There are nine telephone stations along the line; these are 
arranged so that the linesman stands on a platform supported on 
four main-line insulators. The connections in the telephone boxes 
are made so that the linesman can talk to either end or both ends 
simultaneously. The telephone instruments are protected with long 
fuses and earthing device, so that, should the main-line wire fall on 
the telephone at the time the linesman is using the instrument, it 
would be earthed and blow the fuse. This system was adopted by 
the writer as he did not deem it advisable for the linesman to carry 
portable telephones to connect the wires at any point, as it would 
be dangerous in the event of the line wire coming into contact with 
the telephone either accidentally or intentionally. At the power 
station and sub-station the telephone instruments are protected in 
а similar manner. 

The sub-station at Half-way Bush is connected to the converter 
station by telephone wires running on the Government poles, as the 
Board of Control would not allow the main-line telephone to be 
taken right into town. In order to provide a duplicate means of 
connecting with the power station the writer installed another tele- 
phone line connecting the power station to the Government Tele- 
pone Bureau at Berwick. 

Sus-StTaTion No. 1. 


Sub.station No. 1, known as Half-way Bush, is designed to con- 
tain two banks of transformers of three each and one as a spare. 
Four transformers are installed of the Westinghouse oil-insulated. 
self-cooling type (Fig. 12), one being used as а spare. Each has 
а rated capacity of 600 kw., with a ratio of 18,000 to 3,300 volts. 
Taps are brought out on the high-tension side at 17,000 and 16,000 
volt turns. The efficiency is 98 per cent. at full load, with 100 per 
cent. power factor, and 973 per cent. at 90 per cent. power factor 
The regulation is 1:1 per cent. at 100 per cent. power factor, and 
2:9 per cent. at 90 per cent. power factor. The temperature rise 
does not exceed 40°C. after 24 hours’ run at full load, and they are 
capable of carrying 25 per cent. overload for six hours after 24 hours’ 
run at full load without temperature rise exceeding 55°C. The 
transformers are connected in star“ on the high-tension side and 
in “ delta " on the low-tension side. As it was found necessary to 
take distributing mains from this sub-station, in order to provide 
easy regulation of the single-phase circuits, these mains are con- 
nected in star, and the writer provided an artificial neutral 
by means of a No. 2 B. & S. gauge bare copper wire carried 
on the top of the low-tension transmission line poles from the 
sub-station and connected to the neutral point of the synchronous 
motors in the converter station. The system of wiring in the 
sub-station is similar to that adopted at the power station. 
The low tension leads are connected by clamps to the 8,300 volt bus 
bars, which are overhead and run to the low-tension switchboard 
(Fig. 18), which was supplied by the Westin house Co. and is 20 ft. 
long; there are three panels controlling the low-tension trans- 
mission lines to Dunedin. On each panel there is an automatic oil 
switch with time limit relay and one double-throw oil switch, by 
means of which the outgoing line may be connected to either bar 
of transformers. There is.a voltmeter receptacle and six knife dis- 
connecting switches, for the purpose of isolating the oil switches ; 
three of these areon the front of each panel, and three on the back. 
There is also a one-line paralleling panel, on which there are six 
disconnecting switches and one hand-operated oil switch for parallel- 
ing the low-tension 'bus bars. Provision has also beon made for 
three local circuits to be taken from the sub-station ; each circuit is 
controlled by two panels, on which are mounted six disconnecting 
switches, one automatic oil switch with time-limit relay, one double- 
throw oil switch, one voltmeter receptacle, three ammeters, one on 
each leg, and three potential regulators, by means of which the 
line potential can be varied 10 per cent. either way. At the back 
of the switchboard there are choke coils and Westinghouse lightning 
arresters on each line. The building is 68 ft. by 80 ft. by 10 ft. high, 
constructed of wood and galvanised iron, with concrete floor and 
lined inside with fibrous plaster on expanded metal. An air duct 
runs under each bank of transformers by means of which air 1s 
forced from a blower and can be impinged on the transformer cases 

ili cooling. | | 
б The. 35355 line lea ves sub station No. 1 and con- 
veys the energy to the converter station in Dunedin. The line M 
duplicate and carried overhead for 14 miles, and then underground for 
j mile through the busy part of the city. The overhead cables are 
0-2 sq. in. triple-braided waterproof insulation. The six aa are 
carried on one сговѕ-агш and are spaced 12 in. apart, and H E пев 
are transposed twice in the length. The poles are dresse i a - 
wood, 85 ft. long, with 6 ft. in the ground, and located along the line 


of kerbing. re the line is taken underground large cham- 


At the point whe r ш did 
footpath contains choke coils and lightning & 
Ha Сни of the two underground cables, which are three- 


core paper-insulated and drawn into Doulton conduits laid under 
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the footpaths. Each line is designed to carry 1,000kw. A second 
cross-arm has been provided on each pole for extra lines when 
required. 

CONVERTER STATION. 


The converter station is located in Cumberl:nd.street, Dunedin, 
and is practically in the centre of gravity of the tramway system, 
From the station 


and also of the power апа lighting system. 


єй!" 2 
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Fic. 12.—Inrerion or Вов-втлтіох No. l, SHOWING ARRANGEMENT OF INSTRUMENT TRANSFORMERS 


AND 35, 000-voLr Fuses, 


alternating current is distributed in and around the city for lighting 
and power purposes, and direct current for tramways and street arc 
lighting. The generator room is 28 ft. 6 in. by 77 ft., and contains 
the machinery and switchboards. Adjoining this room is the trans- 
former fireproof chamber, 10 ft. by 52 ft.; to the right of the trans- 
former room there are two battery rooms, 
206 above the other, and each 23 ft. by 
1 ft. 


In the generator room there are three 
motor-generators, each unit consisting of 
one Westinghouse 440 н.р. 3,000 volt 
three-phase synchronous motor coupled 
to a 300 kw. 550 volt direct-current 
generator. The field of the motor and 
the armature of the generator are 
mounted on one shaft, which is extended 
at the motor end to carry the rotor of a 
40 н.р. 400 volt induction starting motor. 
The connections are arranged on the 
switebboard so that the set may be 
started and synchronised from either the 
direct-current or alternating-current side. 
‘The synchronous motors are designed for 
ample regulation so as to work satis- 
factorily at any power factor from 80 per 
cent. leading to 80 per cent. lagging; the 
temperature rise after 24 hours' run at 80 
per cent. leading power factor does not 
exceed 40°C. The alternating-current 
part of the machine had to stand a break. 
down test of 10,000 volts. 


The direct-current generator is de- 
signed to deliver 15 per cent. overload 
at 550 volts when running as a shunt 
machine, and to maintain the voltage at 
550 volts from no-load to 15 per cent. over- 
load when running as a compound machine. It was first intended 
to install rotary converters as а translating device from alternating 
eurrent to direct current, but, owing to the contemplated nature of 
the power load on the system, the writer decided to install motor 
generators, in order to get the advantage of leading power factor 
by the synchronous motors when required. 


The switchboard in the converter station is located on three sides 
of the generator room, and its total length is 68 ft. On the side 
adjoining the transformer room the switchboard is 47 fl. 4 in. in 
length, and consists of three sections. Section А consists of five 
panels; one panel controls the incoming transmission line A from 
sub station No. 1. On this station there is an automatic oil switch, 
polyphase wattmeter, reverse-current relay, three ammeters, one in 
each leg, line power-factor meter, static 
earth detector, voltmeter receptacle, and 
on the swinging brackets attached to the 
side of the panel are synchroscope, volt- 
meter for line, voltmeter for synchronous 
motors, and direct-current voltmeter for 
exciter generator. The second panel is 
for controlling the exciter and motor, whilst 
the other three panels are for controlling 
tbe synchronous motors, and mounted on 
each are :—Power-factor meter, alternat- 
ing-current ammeter, direct-current am- 
meter for field circuit, rheostat, voltmeter 
receptacle, automatic oil switch for syn- 
chronous motor, held-discharge switch, 
starting switch for induction motor, and 
reverse-current relay for synchronous 
н motor. 

The next section, switchboard B, is for 
controlling the low-tension distributing 

? circuits to the low-pressure area in the 
centre of the city. This is arranged on the 
three-phase four-wire system, with 230 
volts between each phase and the neutral. 

Switchboard C, which is located at the 
end of the generator room, consists of four 
panels for controlling the 3,000-volt dis- 
tributors. On each of these panels there 
are three potential regulators, automatic 
oil switch, three ammeters, one in each 
leg, and voltmeter receptacles for reading 
the voltage on each phase. The connections 
between the hand regulators and regulating 
transformers are taken overhead, and the 
latter are located in the transformer room. 

At the end of switchboard A are the 
direct-cutrent tramway panels, which con- 
sist of three generator panels, summation 
panel, battery-booster panel, three double-circuit feeder panels and 
one Board oť Trade panel, mounted with the usual instruments. 
There aro also two arc-lighting panels, which control six circuits of 
street lamps, there being 60 enclosed 6 ampere Angold lamps erected 
on top of the tramway poles. 


Fra. 18.—8,000-vott SWITCHBOARD IN SUB-STATION No. 1. 


On the opposite side of the generator room is the switchboard E, 
controlling the three steam generators. During the last 3% ini 
the tramways have been operated from the steam power — 
adjoining the converter station. The plant consists of three pe^ à 
Westinghouse generators, coupled to Belliss engines, and will be 
kept for service аз a stand-by or auxiliary when required 
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the generator room there is the exciter for 
wr fields, which is a 20 kw., 195 direct-current 
to а 400 volt induction motor. A special 
been installed, consisting of a direct-current 
d to a three-phase, 400 volt, 50 cycle gener- 
г the purpose of maintaining the electrical 
department in the event of a sto 6 in the 
; the power for operating the motor being ob- 
m power station adjoining. "There is also а 


booster consisting of a 87:5 Ку. generator 


rect- current motor. 
room at the rear of the switchboard are four 
з oil-insulated water-cooled transformers (one 
3,000/242 volts, connected in delta on 
'" with neutral earthed on secondary. The 
ound to give 10 per cent. up or down, and has 
and 2,700 volts. The high-tension 'bus-bars 
i connect to the oil witches on the switch. 
mers are connected to water and oil service 
ransformer room there are also 89 regulating 
formers. In the lower battery room there is 
attery with 260 cells. The whole of the con- 
ent was supplied by the Westinghouse Co, 


DISTRIBUTION. 


itributing network in the busy portion of the 
underground Callender vulcanised bitumen 
lid system in new form of cement conduits. 
tworks are four-core cables. The four cores 
area, the object being that in the event of any 
r8 becoming earthed, it could be exchanged 
as neutral. The mains are laid along each 
ler the side - walks, and consist of four separate 
being half the sectional area of the outers. 
laid on the solid system, and service boxes are 
rnate building. The outlying portions of the 
iguous to Danedin have been partly supplied 
at 3,000 volts, with local transforming stations 
эп. 
Cost oF SCHEME. 

rious works are given below. In reviewing the 
mbered that the work had to be carried out 
onditions, and the cost of transport was ex- 
from Dunedin £5 per ton. The stators for 
h weighed 10tons gross, each cost £60 for 
се railway station to the receiving shed, a 
nd 82 horses were required for each team; 
‚ув doing the journey. Lawrence is 60 miles 
total value of electrical plant used in the in- 

of which £8,378 is General Electric and 
. 
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ifacturing centre of New Zealand, and in the 
е woollen mills, cement works, saw-mills, 
fter a careful survey as to the probable de- 
hting the writer plotted out a series of curves. 
en that the estimated peak in winter-time 
rs of 4 p.m. and 5 p. m. and is 1,880 kw., while 
зак occurs between the hours of 8 a.m. and 
. Ina report by the author to the Council 
nending the scale of charges for electrical 
of the scheme was estimated as £210,000, 
d £75,002 for distribution. The operating 
2d at £24,146 per annum, £6,829 being for 
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salaries, wages, Management expenses and maintenance, and 
£17,317 for capital charges, such as interest, depreciation, sinking 
fund, taxes, &с. 

After careful consideration of the capital charges per unit sold per 
annum and the cost of generation and distribution per unit, the b . 
lowing rates were fixed: Lighting during ordinary hours, 5d. per 
unit for the first 1} hours and afterwards 14. per unit. Special 
lighting rates during extraordinary hours, 4d. per unit for the first 
hour, afterwards 14. per unit. Power, 2d. per unit for 50 units con- 
sumed per month per kilowatt or brake-horse-power installed, after- 
wards zd. per unit. For special consumers whose average demand 
is over 25 kw. or brake-horse-power special rates are quoted. 

The estimated output was as follows :— 


Lighting, 878,500 kw. hours at Bde.. £10,982 0 0 
Power, 3,586,500 kw. hours at id................... 7,450 0 0 
Tramways, 1,958,750 kw. hours at T ............ 6,058 10 0 

£24,490 10 0 


It may be asked why the tramways are charged 2d. per unit, The 
reason is that all the rotating machinery, battery, and half the 
switchboard in converter station is solely for tramway purposes and 
necessitates the wages of three extra attendants. 

In Dunedin, the summer evenings are long and the twilight lasts 
till 9p.m. Nearly all the shops close on ordinary week-nights at 6 
p.m. and at 9 p. m. on Saturdays; the large retail houses mostly 
close at 1 p.m. on Saturdays. For these reasons, and bearing in 
mind the probabla nature of the load factor and the anticipated 
diversity factor, the writer did not recommend any “ flat lighting 
rates," and fixed the high rate on the maximum demand system 
for 14 hours per diem. This system of charging, considering the 
latitude of the locality, is undoubtedly the fairest to the long-hour 
consumer, as the larger shops and retail houses would only require 
lighting during about four months of the year from 4 p. m. to 6 p. m. 
Saturdays and Sundays excluded, and, as the capacity of the gene- 
rating plante, mains, &c., has to be sufficient to supply consumers 
of this class for such short periods of the year, it follows that there 
should be a wide range between the high and low rates: of the 
“ maximum demand system." The large shopkeepers, therefore, 
will pay 5d. per unit, but the small householder, who will probably 
keep all his lamps running jor an average of three hours per night 
throughout the year, will pay 3d. per unit. n 

With а hydro-electric plant of this nature the capacity is abso- 
lutely limited to the quantity of water available, and the object of a 
scale of charges such as shown in the diagram is to induce large 
consumers to keep off peak-load hours. Several good power con- 
sumers have been secured, such as cement works, 250 H.P., 24 hours 
a day; rope works, 150 H.P., 16 hours а day; newspaper offices, 800 
lamps and 70 n.P. ; railway station, 60 kw. ; and the annual income 
derived from the above is estimated at 418,500. The rates had to 
be cut very fine in order to compete with the extraordinary state- 
ments made by the exploiters of suction-gas plants. 


_———— MS d 


THE COALING MACHINERY AT SAVONA HABBOUR.* 


BY F. COLLISCHONN, 


Among the arrangements for transporting goods, elevators take 
8 prominent place, acd this type of machinery, when fitted with 
grabs which can be automatically filled and emptied, has been 
largely used for unloading colliers and other work of this descrip- 
tion. Savona Harbour, one of the most important coaling stations 
in Italy, has lately been equipped with the Hunt system of movable 
elevators and with a cable railway on the same system. These are 
intended for unloading the coal from ships into railway waggons 
and trucks, or for depositing it on а storage geound of large capacity. 
Fig. 1 gives а general view of the elevators and the cable ruilway, 
while Fig. 2 shows one of the elevators and a part of the railway 
on a larger scale. А 

Тһе ral elevators can be moved along the quay wall and deliver 
the coal into automatic unloaders. It can then, by means of the 
cable railway, be distributed over the quay and storage ground, A 
single power-house supplies the installation with the necessary light 
aud power. The cable railway is driven from a special plant. Each 
elevator is capable of unloading from 50 to 75 tons of coal per How 
according to circumstances. About 10,000 tons of coal can be store 
Mice aah i i be boil ach with 

The generating station contains two water-tube boilers, 2 ч 
1,290 sq. ft. heating surface and working at a pressure о ae 
They supply steam to two 125 н.р. and one 30H.P. engine e 
first two are belt-connected to two 95 kw. dynamos. These dynainos, 
which deliver current at 515 volts when runnin at 500 1 tee 
min., supply the power plant, while the 20 kw. dynamo, whic 5 
driven by the smaller engine, provides current for lighting m 
charges a battery of accumulators, The power dynamos in unt 
wound, and are designed to stand momentary ovorloads of 50 per 
cent. without апу alteration- in- Ше brush position being necessarv. , 
* Translated from the Elektrische Krasthetitebe und Bahnen. 


514 


THE ELECTRICIAN, JANUARY 17, 1908. 


The lifting motors on the elevators are supplied with current at 
500 volts and run at 860 revs. per min. Their Spaa is 150 H.P. 
' For moving the elevators along the quay wall a 18 н.Р. shunt-wound 
motor is provided. The principal parts of one of the elevators are 
shown in Fig. З. Each elevator consists of an iron framework, 
which covers an area of 1, 540 sq. ft., and is 86 ft. high. It carries 
an arm 40 ft. long, which supports a parabola-shaped beam. Over 
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which passes over the loose drum is fastened to the top of the grab, 
the second chain leads from the fixed drum over a pulley on the top 
to the bottom of the grab and is used for closing the latter—i.e., 
-when the loose drum is held fast, by loosening or tightening this 
chain the grab can be opened or shut. The alterations of the load 
on the arm due to the spiral method of winding up the chains, 
as well as the weight of the grab, are partly compensated by a 
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Fia. 1.—GENERAL VIEW OF THE COALING MACHINERY aT Savona. 


a rail on this latter а travelling carriage runs, from which hangs a 

b whose capacity is about 70 cubic ft. At the focus of the рага. 

la is the winding machine, which controls the movements of the 
grab by two chains. The method of working is shown in Fig. 4, 
while Fig. 5 shows the construction of the winder. It consists of 
two drums, one of which is fixed to the main shaft, while the 
other is loose on it. The grab chains are wound spirally on to 
the two drums. (For the sake of clearness both drums are shown 
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counterweight which is supported by a wire rope passing over & 
pulley fixed to the main shaft and running on loose pulleys at the 
rear of the elevator frame. The counterpoise is so designed that 
the empty grab can descend without any help from the motor. 
When loading, the grab is let down into the ship's hold and 
opened. The chain between the fixed drum on the winder and the 
swinging pulley on the grab controls the movement of the scoop in 
the coal and closes it. Winding is assisted by the above-mentioned 
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Fic. 2.—View sHowinG ELEVATOR AND Part ОЕ Caste RAILWAY. 


as eccentrics in Fig. 4.) The loose drum is connected to the fixed | counterpoise, which during the lift prevents any accidental opening 


by a friction coupling, which is actuated by 


trolled. The magnet is excited by 


a powerful spiral of the scoop. The lift is effected solely by the closing chain, 
spring. The working of this latter is electromagnetically con- | the second chain, when the loose pulley has 


while 
been coupled with the 


throwing over a lever; the | fixed pulley, is wound in at the same time, but is not under tension. 


spring then acts on the dg aai and at the same time & second , The full grab is now drawn up and at first moves vertically out 0 


electromagnet applies the 


rake to the loose drum. The chain ' the hold, until it reaches the running oarriage on the parabo 
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в arm. 
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The carriage itself has till that time been held at rest, partly by its | own weight. The driver's platform is in a co 
own weight and partly by (on account of the well-known properties | the winder, from which ап суе of ce oak un be сс 
of the parabola) the resultant of the vertical chain pull and the pull ! The various winding operations are controlled by a controller 
—— E x which is at the right hand of the driver, while with his 
| LI 1 — left hand he works the lever for the electrical and mechani- 
cal brakes. The coupling magnet and the magnet for hold- 
ing fast the loose pulley are controlled by a switch, on the 
switchboard, which is worked by a wire and hand lever 
at the driver’s right hand. A second controller is used 
for working a 18 н.р. motor which is fixed on a lower 
platform and drives the running wheels through chains. 

The diagram of connections is given in Fig. 6. Two 
controllers, one having a capacity of 60 amps. and the 
other of 200 amps., are provided. Both controllers are 
reversible and have powerful blow-out arrangements. As 
the load of the lifting motor varies between wide limits 
from no load to the full load corresponding to 150 H. p., a 
close regulation and a careful use of the controller is 
necessary. It, therefore, seemed advantageous to make 
the lifting controller double. It consists of two similar 
controllers whose drums are connected by a universal 
link, so that a separate and simultaneous working of the 
two controllers is possible. In the circuit of one controller 
is connected the brake magnet, and in order to obtain an 
equal division of current through both controllers when 
they are working in parallel there is a compensating 
resistance in the other circuit. The arrangement is so 
designed that first one-half of the controller is switched 
in, the brake-lifting magnet is released, and the motor 
starts up. The second drum is then switched in in parallel. 
It is quite impossible to short-circuit one of the half-con- 
trollers. The magnets for uncoupling and holding fast 
the loose pulley, which are put in circuit when the grab is 
closed, are connected to a resistance through which they 
discharge when they are switched off. 

The coal is unloaded into a hopper, and then passes to a 
measuring chamber, which is fitted between two movable 
horizontal slides. Here the exact weight of the coal 
can be automatically measured, and when the cable car 
running under the weighbridge releases the lower slide 
the coal falls down a sloping shoot and is delivered 
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Fic. 3.—ELecrricaLLy-pRIVEN ЁткуАтов, Scale 1:200. 


of the winder at the focus of the parabola, which is perpendicular | 
to the carriage on the parabolic rail. The carriage and grab now 
move up the rail, and until the latter hangs vertically over the un- 
loading place, when haulage ceases 

For emptying the grab the chain passing over the loose drum is 
чор, the drum being held fast by the brake, and the friction coup- 
ns between it and the fixed drum is released by exciting the magnet, 

le movable scoop of the grab then opens and the coal falls out. 
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Fic. 4,—Dzacram or DRIVING ARRANGEMENTS 
ON ELEVATOR. 
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the drum grab is empty the counterweight automatically closes it, 


o 1 2 3 4 5 
ship. Ав Do ор up afresh and the grab is let down sis 
ia Ay e grab is closed its introduction through the ship’s hatc E | F 
18 ар easy matter. The grab is then opened in the same way as Fic. 5.— WIN DINO Gear on ELEVATO 


ТӨ, while releasing the brake afresh allows it to fall into the coal. ide i 
10 motor drives ihe 8 15 winder shaft ihr ough double-reduction into the cable car through a foot valve. The slide is then drawn 


searing. On the second i brake, which can | back by a counterweight, and the operation recommences. The 
Operated ылы ыша т d by hand | apparatus is 80 arranged ae one elevator only fills the odd 
om the driving platform, and allows the grab to be lowered by its Waggons, while the other fille the even. 
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The Hunt cable railway is overhead. It is of iron girder con- 
struction, and is rectangular in shape. One arm is 200 yds. and the 
other 22 yds. long. The curve has a radius of about 26 ft. This 
railway distributes the coal over the quay and storage ground. The 
height of the track on the long side, where it passes through the 
elevator frame, is 18ft., and on the other side it is 23ft. The 
waggons are unloaded automatically, and are fitted with a special 
arrangement whereby they can be unloaded at the right or left or on 
both sides at once. They are mounted on two bogies, each with 
four wheels, and are provided with a clamping arrangement for 
coupling them to the cable which runs between the tracks. The 
driving station is at ground level, and contains a 500 volt 28 k. p. 
motor, running at 810 revs. per min. The haulage cable, which 
passes several times round the driving drum, is kept in tension by 
a jockey-pulley and counterweight. The two wire ropes run 
between the tracks, where they pass over supporting rollers, and 
at the curves over vertical rollers to one side of the coupling. The 
waggons are changed from one track to another by a workman. 
The method described above of automatically unloading the waggons 
is done by frogs sticking up near the track at selected places. 
These press against the lever holding the side doors of the waggon 
and release it, thus opening the doors; curved pieces which are 
fixed near the elevators again close them. The two-wheeled trucks 
are loaded by specially built slides at suitable places. The railway 
waggons, which are placed on two sets of tracks running under the 
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Fic. 6.—Diacram or CONNECTIONS FOR Lirrina Motor, sHowrna DouBLE 
CONTROLLER. 
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- Dowdle controller ior lifting motor. 
. Controller for traversing motor. 

. Switch on inductive circuit. 

. Overload circuit-breaker. 

, 6, 7. Starting resistances. 

. Field of traversing motor. 

. Armature of traversing motor. 

10, Armature of lifting motor. 


11. Field of lifting motor. 
12. Oompensating resistance. 
13, 14, 15, 16. Blow-out coils. 
17. Shunt resistauce. 
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I. Unooupling magnet for loose pulley. 
II. Holding magnet for loose pulley. 
III. Brake magnet on winding drum. 


elevators, are loaded by several hand-worked shoots, which are во 
arranged that open and covered waggons can be used and a whole 
train can be loaded without it being moved. 

The elevators, coupling place and power-house are all in tele- 
phonic communication. There is also a danger switch at the coupling 
station, so that in case of accident the machinery can immediateyl 
be stopped. The number of men required for working this instal- 
lation, exclusive of those employed in the power-house and in the 
ship's hold, is four: a crane driver, a man for looking after the 
loading arrangements on the cable way, а man for uncoupling and 
& general labourer. As this installation, which is erected on the 
Mole, has to be capable of resisting heavy storms, very strong fixing 
arrangements and foundations were provided, and the frame con- 
struction is of a very stable kind. 


The above unloading and transporting arrangements were erected 
by Messrs. J. Pohlig, A.-G., of Cologne, while the electrical equip- 
ment was installed by the Felten & Guilleaume Lahmeyer- Werke, 


of Frankfort, to whom we are indebted for the phot h 
drawings illustrating this article. photographs and 


COST OF ELECTRICAL POWER FOR INDUSTRIAL 
PURPOSES.* 
BY J. F. С. SNELL. 
(Continued from page 485.) 


Summary.—The author first deals with the cost of electrical power 
generated by small gas plants, oil engines and steam plants, in order 
to make a comparison with the cost of public supply. He then gives 
the actual cost of power for works of different kinds, such as docks, ship- 

ards, paper mills, jute mills, cotton mills, collieries, steel works, 

reweries, &c., and points out which cases offer difficult problems for 
a central power supply. Finally, he discusses the chances of existing 
undertakings in ndon and the provinces successfully competing 
with private plants, and what steps are necessary in order that these 
existing undertakings may supply the demand for power on a sound 
financial basis. 


Miscellaneous Works.—Turning now to the general smaller power 
users within towns, there is no question that it is possible to supply 
these successfully from a central source, as none of these works are 
likely to exceed the running hours of, or the load factor from, a saw 
mill and joinery works when the annual hours are 2,700 and the 
load fairly constant; апа it has been demonstrated that the latter 
works can be supplied economically from a central source, and at а 
cheaper rate than it can be generated by local plant. In Sunder- 
land, at the time of the last census, for which the author was respon- 
sible, and omitting the large engine works and shipyards, there 
were 587 motors, representing a total horse-power of 1,634, or an 
equivalent of 1,220kw. The maximum demand on the station 
plant was only about 500kw. There was thus a diversity factor of 
9:4, the total units for the year being 404,999, or 882 per kilowatt 
installed. This represented а consumption of 810 units per kilowatt 
demanded for this particular load, and was thus under an average 
load factor of 10 per cent. И | 

Table III. gives statistical information of the horse-power which 
may be estimated for works of various kinds, 


Table III. 
Д "oL | g 
323 322 
ee 23555 Bg. ua! 3.8 
Description of works. ak: $ 8 8. a; . units E 8 5 
me RS f 8 5° 8 
Corn milll........ esto ranae on 378 45 879; ed — 
Printing (daily papers) 118 52 3-70 | 15,770 495 
Saw mills .................. 190 84 226i 50,780 604 
Steel-rolling mills ........... ...... 712 448 1:59: 87,117 194 
Mineral waters 40 352.195, 10485, 327 
Engine and boiler works......... 488 412. 1°18 — 2 
„ узу me 750 1.020 0-75 1,051,892: 1,018 
Glass merchants ..................| 10 11 0°90 E WE 
Coppersmith and foundry ...... 120 199 0-60. 12,172 6 
Printing (general) . . 37 69 053 21249 50% 
И „ 8| 16 0:50 5,564, 347 
Laundries (average of several). 10:81 40 0:27 25,054 6% 
Shipyard енен ,099 1,874 132 700,000 375 
A E 477| 446 | 107, 198000 44 
„ (with compressors). . 6. 900 5,564 | 1°24 2,980,000 580 
Paper mill. ee 1,820 4101443 ЮВ - 
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This will be found useful in prospecting any district, as, short of & 
complete census of the actual power installed, the only way is to com: 
pute the horse-power per capita of the several factories. It is 10- 
teresting also to note the relation of the maximum demand ш 
works to the motors installed given in Table IV., though suc 
figures are difficult to obtain, as manufacturers are not generally 
inclined to give this information. 


Table IV. — — 

(1). (2). | (3) | Ratio | Ratio 
Description of Н.Р. of H. P. of trans. Max. | (2) (3) 
works. motors formers demand. 1) (1) 

installed. installed. H. F. | 1 

CC ,. oe il Mr 0:51 

Shipyard ......... 1,576 1,200 900 076 

Engine works.. 5,558 5,200 2,400 067 pe 
Printing............ 37 sed 37 E 1:00 
Saw mills ......... 179 200 140 112 | 078 
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There ів ап enormous scope in this country for electrical e 
tions among all classes of works. In the preparation of partic 1 
for the recent London County Council Power Bills. the author 5 
his colleagues ascertained that in the area of Greater London ae 
there are factories utilising altogether some 400,000 н.Р., whi иза 
the evidence brought forward in support of the Administrate 
Company's Bill, 1906, this figure was given as 585,742 H.P., of W ка 
only 29,053 н.р. was then supplied from electrical undertakings. ~ 

* Abstract of a Paper read before the Institution of Electrical Eng! 
neers. 
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most of these it would obviously pay the consumer and be in the 
interest of London and of the nation that these works should be 
electrified, In course of time this is bound to be. 

Those towns are fortunate which have installed a flexible system 
wherewith, at a minimum cost of transmission, to reach large power 
users situated at some distance from the power stations; but those 
other towns, where only low-tension systems are at present avail. 
able, will certainly have to face the problem of adopting a high- 
pressure system in order to reach works situated at some distance 
away, and it is these which will find the problem most difficult. It 
is these smaller boroughs, and the undertakers in and about London 
principally, to which additional means must be given to enable 
electricity to become available for industrial purposes. These means 
are discussed at a later stage in this Paper. 

_A modern power station of important magnitude and favourably 
situated can now be equipped for £12 or £18 per kilowatt installed. 
A transmission system could be laid down also for £12 per kilowatt 
supplied: thus the all-round cost of an electrical installation is somo 
£25 per kilowatt, excluding transformers. The author's experience 
has been as follows :— 


Table V.— Cost of Sub-stationa. 


Kw.: | Cost of buildings, 


_ Kw. Cost per kw. Cost per kw. 
installed. | demand. plant and switchgear.| installed. demand. 
With Static Transformers. 

150 100 £501 | £534 | £501 

900 600 1,557 | 176 ; 259 

Average 22 54 | £380 
With Rotary Transformers. 

650 400 £3,238 | £4-98 ' $809 
1,000 750 5,555 5:55 7:40 
140 | 1,150 5,968 | 42 | 519 

| Average ............ | £493 | £6:89 


— ——„_ 
— . 
— — — u——n- ͤ ¶—ù4 c— 


In new ground, of course, it is in the interest of every one concerned 
to use static transformers, not only because of their lower capital 
cost, but also because of the minimum space required by them, the 
absence of attendants and the saving in running stores and repairs. 
If direct-current motors are, however, already installed on the user's 
premises, then a rotary sub.station must be put in at a greater 
cost to both supplier and user. It then becomes a matter for calcu- 
lation to the latter whether it will better pay him to replace his 
motors by three-phase machines, or to pay а necessarily higher annual 
sum for transformed and converted current. In power supply again, 
the difference between an all-round 85 per cent. efficiency for rotaries 
and 95 per cent. for statics cannot be overlooked. The total capital 
cost per kilowatt installed at the power house, therefore, from the 


shi station up to and including the user's sub-station, will be as 
8:— 


Table VL—Co« of Stations, Transmission Systems and Sub-stationa. 


Ca ity Cost of ^ Cost of trans. Costof sub- uiv. cost 
аз, power house system station | Total. at 1:66 diver- 
station. | per kw. | per kw. per kw. sity factor. 

With Static Sub-stations. 
a йз т £12 | £535 228.33 218555 
2100 13 | 12 175 26°75 16775 
i —— - — 
| [ Average. £27 54 £1754 

| With Rotary Sub-stations. 
$5050 £13 | £12 £520 | £3020 | 42020 
-1,500 là 22 4% + 2926| 19:26 

| | Average... | £2973 | £1973 


m ES however, not the real iym to take when fixing а 
Thi 5 e of charges, because of the influence of the diversity factor. 
iffar gure will be found to vary in different localities and among 

iE ea industries. The author is here speaking of the diversity 
a station maximum loads compared with the observed maxi- 
mat the power station. The followin 7 statistics may ba useful : — 


— LLL Table VI. B 


aa Total kw. Maximum load Ratio. | Diversity 
Е | installed. observed. atio. factor. 
Engine works. 1,574 750 “oso | 200 
15 1,090 454 . 0°40 2.25 
Shipyard... 310. 200 0-66 1:50 
NEC een 950 450 933 an 
mm N 357 175 0: 
de cranes, Kc. 923 56 0-25 4-00 
Wills . .... . . . . 155 88 0 65 1:50 


this supplementary low-cost 
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It is of little use straining to reduce the capital outlay per kilo- 
watt on the power-house and distribution system if one is going to 
sink an additional £2 or £3 per kilowatt on rotary sub-stations, во 


that there can be no doubt as to the wisdom of applying ‘static 


sub-stations to all industrial purposes wherever possible, and it is 


useless designing a highly-efticient power house and transmission 


system if one throws away 10 per cent. at least in a sub-station. - 
Space is of great importance to the manufacturer, and so much less 
is required, of course, by the static sub-station (about 0:8 sq. ft. per 
kilowatt installed, as against 1°75 sq. ft. required in a rotary sub- 
station). Power suppliers wil do well, therefore, so to arrange 
their transmission system that works requiring 100 kw. or more 
shall be supplied whenever possible from their own local static sub- 
stations. In fixing maximum scales of charges it is wise always to 
base the maximum rates upon a diversity factor of unity, and fix 
scales by experience. The load factor can also be improved by 
5 made with manufacturers and by restricted hour 
supply. i 

e severest handicap to power supply from existing London and 
provincial stations is, in the majority of cases, their present high 
capital cost per kilowatt. In the case of London undertakers it will 
be difficult to reduce this much below £60 per kilowatt, or, in the 
case of large provincial stations, £40 per kilowatt, or smaller stations 
£50, taking into account all existing capital outlay. The present 
capital expenditure per kilowatt on London municipal systems 
averages #98, and London company stations £108 ; while the present 


expenditure on provincial municipal stations is £70:8, and provin- 
cial companies £90. 
The author gives a table showing the average prices charged by 


89 existing undertakings for power in 1908 within the area proposed 
to be covered by the various London power bills, also the figures 
which ought to have been charged, assuming that the average load 
factor of power supply is 20 per cent. and the diversity factor 1:66. 
In Table VII. are given a few typical cases. The table shows that the 
power user is being supplied by many undertakers at the expense of 
their lighting consumers, who are paying an unduly high rate for 
their supply, or in the case of certain London municipalities at too 
high а cost of public lighting. This system may do very well where 
there is only a small amount of power to be given, and where the 

roportionate revenue is only a small fraction of the gross receipts ; 

ut let there be a big increase in the amount of power supplied at the 
same rates and ( despite its effect in the general reduction of gener- 
ating costa), it will be found then that the total receipts are not com- 
mensurate with the total costs, and the resalt will be an unsuccess- 
ful undertaking. 


Table VII.—Conparison of Actual and Correct Charges for Power by 
Local Authorities and Companies. 


L. A. = Local authority. | Actual Correct | Probable charge from 


Co. Company. charge. charge. power supply company. 
iu d. d. 
Bermondsey (L.A.) . . . . . 2:000 | 17792 
City of London (Co.) 1700 , 1554 | 
Fulham (L.A) ДИРОТ 1:000 | 2:024 0:83d. for direct 
Metropolitan (Co.) . . ... | 2:460 | 2:095 current. 
St. Pancras (L.A.). . . 1:000 ! 1:838 |. 
South Metropolitan (Co.)... 1:048 2307 0°68d. for transformed 
Stepney (L. A.)) . . | 1:000 | 1:549 alternating current. 
West Ham (LAJ et 1234 1:310 
Westminster (Со.) ........... 1:850 2404 ' 


There is only one way in which to deal with the London problem— 
viz.,a large power station must be erected at a minimum cost, which, 
without prejudicing the present capital involved in the existing under- 
takings, will enable electricity to be supplied for all purposes at con- 
siderably less rates than now obtain. The capital sunk in existing 
undertakings cannot, of course, be ignored; it constitutes а dead- 
weight upon electrical supply in London, which will remain until 


| this original capital shall have been redeemed. That cannot be for 


several years yet, and, therefore, the only compromise is to provide 
station to co-operate with and assist 
those already in operation. The effect is apparent even now, since 
the companies have been obliged to reduce their dividends ; whils: 
municipalities who have allowed depreciation on a 42 years' basis 
cannot put themselves iu a sound financial position and at the same 
time supply power at а low rate. | 

The author then considers electrical undertakings in the provinces. 
Table VIII. shows the true cost of production in some of the pro- 
vincial municipal stations considered by the author. These figures 
are based upon the oflicial published results for 1906 or 1907. In 
every case the capital charges have been taken as requiring interest 
at an average rate of 34 per cent. and depreciation at 2j per cent. 
In other words, a modest 6} per cent. has been taken upon the total 

i xpenditure. 

id able I. shows the corresponding scale of charges which could 
be adopted for power. These are seen {0 be much greater than the 


rates at which a power company ought to able to supply at. The 


Е 
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alternative local stations per kilowatt.. The point at which the two 
curves cross is that at which both systems are equal in cost. A 
table in the Paper gives a few limiting distances for economical 
transmission taken from the curves in Fig. 1. Transmission by 


Table VIII. True Cost of Production ina few Municipal Stations for 
the Year 1907. 


| Aber- | Coven- Darling- 


Annual Man- Glasgow. | Leeds. 


load factor.| chester. deen try. ton. overhead lines would still further increase these radii, of course, 
5 d d 1 1 d d. but there is still much difficulty and great expense in obtaining the 
ES ee 5:03 4-70 5-94 | 5-66 4-90 4-95 necessary easements for high-tension lines in this country. 
D D т 3002 2 ind 1 Table XI. —E»stimated Charges from Bulk Supply Undertakings. 
5 : ыра шы ae -= = 
20 1:55 1:54 1:62 1:74 | 157 1:39 | I. | II. III. IV. ы 
30 1:16 1:19 1-91 1:30 1-19 1:66 London County Council, London County . 2 AR 282 
50 0:84 0:90 У "e n | о Annual 1907. Estimated average, MU 1907. 38.2 5 58 
80 0`69 0:74 : | А ' charges. Maximum prices 2 7 4 8 8 
Units sold ..47,564, 903 [21,536,425 . 268.956 4,280,248 2,522, 110 1,095,287 eed o Т 8 ME 
Plant inst'ld 33, 800 kw. [18,493 kw. 10, 440 kw. 5, 8 10 k w. 2,400 k w. 748 kw. (a (b) (c) (a) п) Е de 52 { i 
K.W.D. ..| 25,180 | 16,304 7,470 12,655 kw.)1,533 Kw. 740 kw. Er | Pan. Dc T. All. DC. 352/442 
of | 2i d. d d. 
Table IX.— True Charges for Power Supply, based on Cost of % d. d. d. | 4. | | 
Production and 1:66 Diversity Factor. 15 | 5725 de | 1032 | г 13 | n 1095 
Annual Man- Aber | Coven- | Darling- 20 0 591 0679 | 0836 0019 | 1254 102 0:86 
| Glasgow. Leeds. Ж Б 0713 0875 | 1:069 094| 074 
load factor. chester. | deen. | try. ton. 35 | 2214 es 0:572 0.710 | 0858 081) 060 
Рег cent. d. | d. d. d d. d. 50 0241 | 0391 | 0466 0587 0699 072 930 | 
10 | 1 15 1 зе 985 АР abs 00 , 0282 | 0319 | 0374 | 0479 | 051 O64; 0509 
* | . E . | . 8 = pans . ЫС ы tot VLA ADAE om 
15 132 155 1:58 | 147 113 116 Table XI. sets out tho estimated chargos of various power com- 
30 T | 00 15 | 395 935 1 panies. In the first column are given the estimated average charges 
59 0:67 0°73 0°70 0 74 0°65 0°66 
80 | 056 0% | 059 | 062 | 058 | 056 £c 
] 50 W 
Table X.—Norcastle Power Company. Bean AA E A 
Losdfuctor NEUE. cost of pro- | Real pet for power HHHH "Am 
d 'tion, ; $ „„ 1:66 D.F. 
FF E UE AL IZ 
Per cent. d. d. -LE- — lA TTT TAT tt 
10 2-31 1-49 TTC 
15 1-62 1-07 B . 
30 0-68 0-65 A LLLI LA 
59 0-65 0-49 8 50 Ba» 
80 0-50 0-39 х A 
ыз >= . И А ^ 
a S 
larger districts will almost certainly have a higher diversity factor, and E ann 
thus the author is probably wrong to assume the same coefficient for E СУ? mai 
all stations. These figures will also improve as years go on; but a V 20 


warning should be noted by station engineers that the future will 
bring, in all probability, a very large proportionate increase of low- 
price power units, and with improvements in lamps the propor- 
tionate lighting units may even fall below their present п This 
means a lower average revenue per unit. The only possible way to 
meet this is to keep down capital expenditure and not to install too 
much spare plant. 


The author takes only 61 per cent. capital charges in the case of a 
the large undertakings, while taking 10 per cent. in Tables I. and ШЕШ 
II. for the smaller local works plant, since in the supply stations EB 
the stand-by plant allows relief in the running hours per unit of 0 
plant, and there is considerably more supervision. Therefore, de- 5 15 29 


10 
Distance іп M. les. 


Fic. 1 —COMPARATIVE Costs Or LOCAL GENERATING STATIONS AND 
POWER House, TRANSMISSION SYSTEM WITH SUB-STATIONS. 


preciation is put at 5 per cent. for private plants, instead of 21 per 
cent., and interest is allowed at 5 per cent. as against 8% per cent., 
the average value of municipal stocks. . 

_ Take the case of the Newcastle Power Company, which at present 
is the only one operating over a large area and on the scale on 
which it is expected power companies will work. Table X. gives the 
real cost of production based on the 1907 figures. Side by side is the 
power scale of charges based on 1:66 diversity factor. The com- 
pany has an expenditure of £59°6 per kilowatt installed, of which 
the cost of the stations has been about £33 per kilowatt; mains and 
sub-stations, &c., £26. The sub-station plant amounts to about 
35,000 kw. supplied by generating plant with a total capacity of 
20,000 kw. Even this company is not entirely satisfactory in its 
finances with a depreciation and reserve account amounting to only 
1°07 per cent. for the year, and the question arises whether undue 
expenditure has not been made upon the transmission system. 

The author read a paper in 1904 which dealt with the question 
of transmission. distances in this country, and showed that at a 
pressure of 10,000 volts the economical distance for transmitting a 
load of 1,500 kw. was only 11 miles, where tho displaced local 
station cost £20 per kilowatt. A new diagram (Fig. 1) is now given 
which shows the effective radii of distribution for different loads, 
and different costs per kilowatt. It has been assumed that every 
100 kw. installed at the power station will supply 166 kw. outside ; 
and the cost of the power station is taken at £12 per kilowatt, or 
£72 per effective kilowatt supplied. Each curve represents a con- 
sumer, or group of consumers, situated at the respective distances 
and supplied through high-tension cables laid in duplicate and static 
transformer sub-stations. The horizontal lines show the costs of 


proposed in the L.C.C. (1907) Bill, column І. (a) being for mca 
high-tension untransformed energy at the consumer's terminals, 
I. (^) for transformed alternating current at any pressure, and I. (c) 
for transformed and converted direct current at any pressure, зе. 
are set forth the maximum prices under this ЫП; in column 11905 e 
maximum price proposed by the Administrative Company of 1 ^ ’ 
and in column IV. the real tariff which could be charged by the 
Newcastle Power Company. Tn 

If Table XI. is compared with Tables I. and II. it will be seen 
that a power company can compete successfully with any of ш 
other prime movers if the power company supply transforme 
alternating current, but if the power company 18 constrained to 
supply direct current, then it is only with smaller plants— ?.e., 100 E б 
or less—that it can really hold its own. It is not suggested t 10 
the figures in this table are the ultimate minimum charges pi 
power which power companies can afford to make, but they cano 
be reduced materially. The author gives a diagram showing t 
influence of capital cost per kilowatt on the cost per unit at differen 
load factors, and demonstrating the importance of minimising 
capital expenditure. : 


Conclusions.—The author believes he has made out а case а 
showing that іп all the larger power stations, where the capita 
expenditure is reduced to a minimum, and the supply is produce 


on в sufficiently large scale but within a reasonable distribating 
! radius, a sound scale of charges for power can be made which ca 
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hold its own with any independent local power plant, whether sup- 
plied from steam, oil or gas. | 

It has been shown that the London companies and municipalities, 
having been the pioneers of supply, are unfortunately crippled by a 
large expenditure, and cannot conceivably—except in a few isolated 
cases—so reduce their cost per kilowatt or increase their production 
as to economically meet tbis demand for low-priced power. This 
problem in London can only be dealt with by centralisation, and all 
further expenditure on existing individual systems is prolonging an 
evil which must ultimately be reflected upon the undertakers, and is, 
in fact, already so doing. 

In small industrial towns in the provinces, where the power supply 
may become quite the dominating output, the author considers that 
all extensions of the local generating plant should be stopped, and 
that supply should be taken from a power company, if there be one 
reliably constituted in the neighbourhood, as has been arranged by 


the Middlesbrough and Tynemouth municipalities, for instance ; or | 


a joint board of local towns could co-operate at a very considerable 
saving to the respective partners if sufficiently proximate to one 
another. If this be too Utopian, then possibly the County Council 
of the district could take the matter up, or, by theaid of legislation, 
the principal borough of the group could undertake this responsibility. 
It will be found economically more sound to concentrate plant in 
the larger ‘town and transmit to sub-stations in the surrounding 
towns than to go on increasing each station. The station offering 
the better facilities for circulating water, coaling and cheap land 
and assessment would naturally be selected. 

_It would have been much wiser if the controlling authorities— 
viz., the Local Government Board and the Board of Trade—had 
prevented some of the smaller local boroughs from adopting their 
separate electricity stations. The author suggests the co-operation 
of neighbouring boroughs who already have plant, the supply of 
neighbouring townships from a central borough, and, in the case of 
new boroughs requiring an electrical supply, an arrangement with 
a neighbouring borough or with & power company for this supply. 


DISCUSSION. 


Mr. J. H. RIDER (London Connty Council) supported the statements 
made by Mr. Snell in his Paper. One point raised was that the effect 
of high capital expenditure was to prevent many installations from 
being able to charge at a reasonable rate for power. The supply of 
power from a power station was different from a supply of power from 
а lighting station. It was а rather common occurrence for a lighting 
station with a poor load factor to try and encourage the power load by 
offering a very low price and to make up whatever loss е might be 
from the power supply by charging a higher price for private lighting, 
and more often for street lighting, particularly ben the station 
belonged to a municipality which was also the street lighting authority. 
The only true basis on which to fix the charge was the load factor. It 
was all very well to say that it was impossible to get custom if the 
charge to individual consumers was put on a load-factor basis. There 
might be a difficulty in that, but it could be got over by having a fixed 
price for small consumers so calculated that the lighting consumer, the 
street lighting and the power consumer were each being charged on a 
proper basis. Then, whichever class of consumer should increase or 

ecrease, it would not make any difference to the commercial stability 
of the undertaking. On the other hand, if they had a lighting load 
which was bringing in a return and a power load which did not pay, 
that power load might increase until the undertaking was in the 
Bankruptey Court. With regard to the author's interesting figures 
relating to the diversity factor in Sunderland, the ratio of the 
sum of the maximum loads observed at the several sub-stations to 
that on the plant supplying them was given as 1:25; he presumed that 
the author was speaking of sub-stations that were supplying both light- 
ing and power. It was interesting to note that, even in the case of the 
London County Council tramways, they had a diversity factor of 1:25 оп 
their sub-stutions. The author had drawn attention to the importance 
hee а power supply by the cheapest possible means namely, by 

ree-phase alternating current—and he (the speaker) agreed with the 
relative prices given for rotary and static sub-stations. He (the 
pea ker) ri that those who were trying to supply power cheaply 
: Wis Eo in for alternating-current motors, the only difficulty being 

Ы getting varying speeds. He also drew attention to the close 
Bile between the charges proposed in the London County Council 

Ш (1907) and the actual cost, according to Mr. Snell, of the New- 
castle Power Co.’s working, as set out in Table XI. He strongly 
тте with Mr. Snell's statement that the true way of getting at the 
d e of Charges was to fix the maximum price by the load factor, and 
: en base the actual charges according to the diversity factor of the 
in hes classes of consumers. He also strongly supported the author 
in his remark that the problem in London could only be dealt with by 
centralisation, and that all future capital expenditure on individual 
oe was жыр d an evil which must ultimately be reflected upon 
it e undertakers. e was not at all prejudiced, he was merely giving 

as his honest conviction that it was wrong to perpetuate individual 
Systems, | 
1 A. H. SEABROOK (West Ham) said there seemed to be something 
Table With Table II. in the Paper, if compared with col. II. (0) of 
ни e XI. Thus, taking a load factor of 25 per cent. in Table II., the 

erage cost, 0.61 5d., was very different from 1:069d. shown as the 
Proposed maximum price. A good deal had been said in the past about 


less. 


` nary consumer would accept. 
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the cost per kilowatt for a power station, but he would like to k 
whether E was actually possible to build a station at the figure к кчы 
the Paper, or even double that figure. The Newcastle Company had 
credit for cutting things as fine as possible and the cost there was £33 per 
kilowatt. The same remark also applied to Table V.; the cost of static 
transformer sub-stations and also rotary sub-stations given by the 
author would probably be found quite double the correct figure. 
He did not at all agree with the costs given for a large power station. 
The problem in the provinces was quite different from that in London. . 
The author said that if Table XI. was compared with Tables I. and II. 
it would be seen that a power company could compete successfully 
with any other prime movers if transformed alternating current was 
supplied, but if the power company was constrained to supply direct 
current then it was only with smaller plants—100 н.р. or less —with 
which it could hold its own. He (the speaker) failed to see any benefit 
if the power companies could only take on power users of 100 н.р. or 


Mr. J. A. JECKELL (Coventry) was very much afraid that if Mr. Snell’s 
figures were accurate there was not much chance for many station 
engineers to induce consumers to take on a supply of energy. He 
thought Mr. Snell had prepared his tables on a wrong basis. Taking 
an extreme case—that of the town with which he was associated — 
if they went back to the time when Coventry had no power 
supply and only a lighting supply, the cost, according to Mr. 
Snell’s figures, would come out at 6d. per unit. What chance was 
there for anyone to induce a consumer to turn out a steam or 
gas engine if they had to charge anything like that price? Where 
a lighting station wag already in existence and an extension for 
power supply was added, there would be no justification in char ing 
the power consumer with the capital charges which the lighting plant 
had incurred. At Coventry they had spent £75,000 on the lighting 

lant, when the cost of production came out at over 6d. per unit. 

hey then spent another £75,000, and the cost of production with the 
new plant came out at 0°89d. per unit. Wor this they received about 
lid. per unit, and the result for the two supplies came out at 2:64. 
If they had started their power supply on the supposition that this 
plant had to be debited with the capital charges on the old lightin 
plant, they could not have supplied power at a price which the ordi- 
There was one other point. However 
desirable it was to reduce the capital charges on a station, it was 
equally necessary to reduce the station charges. He thought they 
would find, if an extra £10 per kilowatt were expended on a station 
with a load factor of 22} per cent., taking the capital charges at 7 per 
cent., the extra cost per unit due to the 10 per cent. extra capital meant 
0°14. The cost of production in some stations was much less than in 
others, so that in the first case a larger amount per kilowatt for plant 
might be spent, and the total station charges, plus capital charges, 
still would come out the same, but. the one station would be in a quite 
different position tothe other. He thought Mr. Sneli must have made 
& mistake with regard to the cost of £3 55 per kilowatt for static sub- 
stations ; £2 per kilowatt would more nearly cover it. 

Mr. W. Н. PATCHELL mentioned the greater limits of pressure per- 
missible with metallic filament lamps. In his remarks on Table I. the 
author had said that he had notreckonedany sum for ordinary establish- 
ment charges or for rating. He (the speaker) thought that discounted the 
value of the figures given very materially. Also, what was the use of 
averaging the cost of steam, oil or gas plants, since the three could not 
be run together ? It was unfair, he thought, to compare a private plant 
which could only run 54 hours a week and the cost of supply from a 
station running 24 hours per day. А man buying a private plant on 
a basis of certain generation costs often overlooked the fact that if he 
ran the plant after a certain time in the evening he had to pay over- 
time. In electrical power supply a remarkable feature was the ridicu- 
lously small amount of energy required at some works to replace large 

wer plants. In one place, where motors to aggregate over 100 H. r. 
had been supplied to supplant steam power of a similar capacity, the 
horse-power actually required was 28, and in another case in a colliery 
where nine motors were installed, aggregating 1,060 1. P., the con- 
sumption, after allowing for two 60 H.P. pumps, was only an average 
of 36 п.р. The units used in driving work were surprisingly small. 


(To be continued.) 


New Lampholder.— L’ Industrie Electrique gives a description 
of a new type of bayonet holder, specially designed for quick 
and temporary connection to existing wires. The actual lamp- 
holder is of the usual kind, but the upper part is fitted with 
an ebonite disc containing two grooves in which the con- 
ductors can be placed. [n these grooves are several sharp metal 
spikes electrically connected to the plungera of the holder, 
while the fitting also has a grooved cap which can be screwed 
down on to the wires by means of a brass nut and screw. The 
operation, which is very simple, is as follows: The two con- 
ductors are placed one in each groove, and the upper plate is 
then screwed down. On account of the pressure exerted the 
spikes penetrate the insulation, and the necessary d 
is thus made. It is claimed that this piece of apparatus vi 
be of great use in workshops and other places where temporary 


lighting is required. 
E? 
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MLEOTRICITY SUPPLY. 


The first of the Series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertak- 
ings of the United Kingdom for Lighting, Power and Traction 
was published (Gratis) with the issue of “The Electrician.” for 
Jan.3. That Supplement dealt with the Electric Power Under- 
takings, and was accompanied by sketch maps of each of the areas 
covered by the powers acquired by the respective Companies, cor- 
rected to date. 

The second Table, giving details of Electricity Supply Under- 
takings without Tramway Load, is published (Gratis) with our 
current issue; the third, dealing with Electricity Supply Under- 
takings with Combined Lighting and Traction Load, and with Towns 
taking Electricity Supply in Bulk, will be published (Gratis) with 
our issue of January 24; the fourth, fifth and sixth, giving com: 
plete Engineering Data of the Electric Tramways and Railways 
of the United Kingdom, will be issued (Gratis) on January 31 ; and 
on Feb. 14 we shall publish (Gratis) a Table of Colonial and Foreign 
Electricity Supply and Tramway Undertakings. = 
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THE COST OF ELECTRIC POWER SUPPLY. 


In his Paper upon the cost of electrical power for indus- 
trial purposes, which Mr. J. F. C. SNELL read before the 
Institution of Electrical Engineers last week, the author 
deals with a very important question, upon which dif- 
ferences of opinion are frequently expressed. Although 
he also gives a great deal of useful and interesting in- 
formation in regard to the more general aspects of power 
generation, we propose to restrict our remarks to that part 
of his Paper in which he considers the determination of the 
cost of electrical energy supplied for power, as distinct from 
that supplied for lighting from the same undertaking. 

The author vives a number of prices at which London 
aud provincial undertakings are supplying power, and 
alongside these figures are given those а“ which he considers 
power should be supplied in each case, deduced by the 
author on certain assumptions—namely,a 20 per cent. 1 
factor, a diversity factor of 1°66, and the inclusion of all 
capital charges. It is noticeable that the calculated figures 
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them started work at a later date and suffer under the 
disadvantage that their areas 
limited. There can, however, 
anything like a new scheme as a whole: the only remedy 
suggested is the erection of a huge generating station out- 
side London to supply the large number of schemes which 
already exist. If there were any probability of any of 
these undertakings not largely exceeding their present 
capacity during the next few years, more might be said in 
favour of a general scheme of supply. As this is not the 
case, however, there is much to be said in favour of 
existing undertakings supporting one another by linking 
up in the way suggested by a Bill which is shortly 
to come before Parliament, so that expansion may go 
forward in the most economical manner. 


in many cases are higher, and often very much higher, than 
those actually charged, and theauthor reaches a pessimistic, 
not to say bold, conclusion that many of the London under- 
takings are supplying electrical energy for power purposes 
at a loss, and that they will eventually find themselves in 
bankruptey if such a state of affairs is not remedied. 

It is a little difficult to criticise the figures that are given, 
as the author does not show exactly what method he follows 
inarriving at them, but the mere fact that numerous under- 
takings, whether municipal or company, should be losing 
money in this way appears to us to throw some doubt upon 
Mr. SNELUS figures. Whatever may be said against the 
financial methods of certain local authorities for ensuring 
a profit, we do not think that there is any great probability 
that so many well-known and successful electric lighting 
undertakings are losing money in the way indicated by 
Mr. SNELL. The assumptions upon which he bases his con- 
clusions are not altogether unassailable. A load factor of 
20 per cent. may be true enough as an average taken over 
both lighting and power, but a great deal of the power that 
is supplied is likely to be at a higher load factor than 20 
per cent. in the same way that lighting is apt to be at a 
lower load factor than that figure. Another assumption is 
that the whole capital expenditure on the undertaking must 
be taken into account in arriving at the figure at which 
power should be supplied ; but we think there are many 
reasons why such an assumption is inadmissible. Further, 
Mr. SNELL does not say how the prices charged by the dif- 
ferent undertakings have been obtained. Take, for example, 
the case of St. Pancras municipal station : a price of 1d. per 
unit is given as that obtained for power; but although, as 
far as we are aware, this is one of the rates charged, lower 
rates, depending on the nature of the load, are also charged, 
and the average price obtained cannot be set down at 1d. 

As might be expected from Mr. SNELL’s connection with 
the London County Council, the remedy suggested for this 
Supposed unsatisfactory state of things is a general supply 
to existing stations from a huge generating station, which 
Would benefit by the comparative cheapness iu cost and 
Working of large generating sets, and by the higher diver- 
sity factor. Prices are mentioned, based on those of exist- 
15 power companies in different parts of this country, 
showing that the results would be favourable compared 
with those at present obtained. It appears to be forgotten, 
however, that the prices derived from power companies 
are for bulk supply, whereas existing companies must sup- 
Ply power to large and small users alike; and, since the 
tariff necessarily varies according to tlie service required, 
the average price may appear to be somewhat high. 

Moreover, it appears to us impossible to compare London 
with any country district. Our most successful power 
companies are in manufacturing provincial districts, of 
Which the density, from the electrical supply point of 
vlew, is not necessarily high. London, on the other hand, 
5 unique in itself; the area is huge and the density is 
ы high, For example, the area of the City of London 
1 Lighting Co. is only one square mile, and yet 
n еи station includes plant to the extent of 
“#900 kw. London already has a large number of generating 
Stations, each of which becomes larger every year. Those 
“onging to the Companies are of considerable size ; those 
of local authorities are generally smaller, since most of 
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of supply are necessarily 
be no question of starting 


The point on which opinions are most likely to differ is 


the treatment of the capital already expended by under- 
takings in developing their electric lighting business. 
There is no question, of course, that if an undertaking, 


which hitherto has handled electric lighting exclusively, 
desires to supply electrical energy for power purposes, the 
price charged per unit must be very much lower than that 
for lighting, The argument used by Mr. SNELL and those 
who agree with him is, practically speaking, that a lower 
price cannot be charged by such an undertaking, because 
it will be supplying electrical energy in certain ‘cases at 
less than cost price. Let us, however, consider a new 
undertaking for the supply of electric power exclusively. 
In such a case plant would be put down and energy would 
be supplied necessarily at a low figure: otherwise power 
users would not take energy. The generating plant, how- 
ever, at the start would by no means be fully loaded ; in fact, 
the load might be poor, and the company would be supply- 
ing electrical energy at a loss, just as, in the same way, many 
companies supplied electrical energy for lighting at a loss 
during the initial years of their existence. We are not 
aware, however, that anyone has ever suggested that clec- 
trical energy should not have been supplied under those 
conditions; though where power is supplied at cheap rates 
from an undertaking already supplying energy for lighting, 
the object being to build up a power supply business, 
criticism is raised. Yet, as mentioned by Mr. J. A. JECKELL 
in the discussion, there is no reason why aa electric light- 
ing business and an electric power business under the same 
roof should not be considered as two undertakings, each 
benefitting by the existence of the other. In that case the 
electric light consumers should continue to bear the eapital 
charges of the original electrie lighting station, but the 
power consumers would only be called upon to meet capital 
charges on the power plant. At first there may be some 
loss on account of the power consumers. Gradually, how- 
ever, this state of things rectifies itself, and the power part 
of the undertaking begins to pay its way. Eventually, 
both power consumers and light cohsumers benefit. Т һеге 
may be some difficulty in drawing up a tariff which will be 
financially satisfactory for all classes of consumers, but а 
little careful watching on the part of the engineers will 
soon show how far cheap prices can be carried with a 

satisfactory ultimate result, and if this is done we see no 

reason why the power consumer should be a source of 
financial danger to the undertaking; on the contrary, he 


should be a considerable source of strength. 
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Re-organisations and Costings. By HARVEY Ркккх. (London: 
Simpkin, Marshall, Hamilton, Kent & Co.) Pp. 96. 1s. net. 


This work, written specially for manufacturers, introduces 
the idea of a new labourer in the already well-tilled fields of 
specialism. The author, who, it.must at once be admitted, has 
had considerable experience in'commercial undertakings, con- 
siders that the present-day’ manufacturer shows'a deplorable 
laxity in his business affairs, persists in obsolete practices and 
is a believer in rule-of-thumb:methods. The business specialist 
is to change all this; to demonstrate. the importance of method. 
the necessity for ‘internal ‘re-organisation not only: in, book. 
keeping, but also in manufacturing details; and last, but not 
least, to show the importance of scientific costings, a subject 
which the reader gathers has not received that degree of atten- 
tion which it deserves. The arrangement of the book cannot 
be called happy, as many subjects are dealt with, such as 
advertising, which might well have been omitted; others, as 
the treatment and arrangement of machinery, leave much to 
be desired. One feels that such matters are more the business 
of an engineer than of an accountant. This, it is only right to 
mention, is suggested by the author, but, that being admitted, 
it seems.the matter might have remained at that, instead of 
being treated in this work. A further blemish is the inclusion 
at the end of each chapter of a page of obscure remarks, pre- 
sumably witticisms. These resemble those found in American 
yellow press advertisements or “smart ” calendar headings; а 
typical illustration is: “ Bankruptcy. officials batten on busi- 
ness bedlamites.” But since the work shows how profits may 
be increased and losses cut down, much may be forgiven the 
author, and on the whole, in spite of some defects, the book 
may be recommended as likely to prove useful. 


Handbuch der Physik. Edited by Dr. А. WINKELMANN. 2nd edition, 
Vol. IIL, part 1, Warme ; M. 16. Vol. IV., in two parts. Elek- 
trizität und Magnetismus; M. 52. Vol. V., part 1, Elektri- 
zität und Magnetismus; M.16. Vol. VI., part 2, Optik ; M. 30. 
(Leipzig: J. A. Barth.) - -> T . | 

This work,of which the above-mentioned volumes form the 

first part to be published, is'compiléd by a number of dis- 
tinguished German scientists, and aims at compassing the facts 
and figures of the whole realm of physical science into an 
orderly and comprehensive whole. Two further volumes will 
deal with * General Physies and “ Acoustics respectively. 
The arrangement of the subject matter is on а historic 
basis, and this renders the work particularly instructive, and 
in parts even, fascinating. Investigations and hypothesis 
which are incomplete or obsolete are briefly sketched, but, full 
justice is done to the labours of: investigators: of undisputed 
authority. The reading is facilitated by numerous cross- 
references and a profusion of illustrations. . A feature of special 
value is the very extensive and up-to-date lists on standard 
works, treatises, articles, communications, ќе. relating to the 
subjects dealt with. Want of space prevents us from enumerat- 
ing or discussing the contents of each volume, but we may 
gay that we have failed to detect any serious omission in the 
volumes under review. Some idea of the magnitude of this 
work will be obtained when it is mentioned that the subject 
matter, although concisely written, takes up nearly 3,000 pages 
of text of large size. Toscientific men this truly monumental 
work will commend itself for the purpose of reference, while 
students will find it a mine of trustworthy information. 


Prüfung Elektrische 
FRIEDRICH W N Vl I. т IA 
Technik.“ (Hanover: Dr. Max Jänecke.) Pp. 116. M. 1.80. | 
This little treatise on electrical testing gives a very satisfac- 
tory outline of the methods employed in practically carrying 
out the usual tests on electrical machines and transformers. It 
consists of three main chapters, of which the first deals with 
the instruments and apparatus used in making measurements 
of resistance, current, pressure, frequency, speed, &., the de- 
acriptions of which, if somewhat brief, are, however, quite clear. 
In the following chapter aredetailed the methods of measure- 
ment of resistance, insulation, the power in direct-current and 
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alternating-current generators, 


copiously interspersed with excellent 
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alternating-current, single-phase and polyphase circuits, and 

the determination of the power factor in the latter. | 

The final chapter opens with an abstract from the definitions 
and rules for testing of the Society of German Electrical Eu- 
gineera, after which the actual testing of dynamos, motors, 
alternators, synchronous and induction motors and transformers 
is explained with a certain amount of detail limited by the 
scope of the book. The direct-current sections appear to us 
much better than those treating of alternating-current measure- 
ments, &e. Examples of actual tests are also given, and this 
greatly adds to the value of the book asa general guide on the 
subject. 

Die Montage Elektrischer Licht- u. Kraftanlagen. By H. Pout. 
2nd edition. Vol. I. of * Bibliothek der gesamten Technik. 
(Hanover: Dr. Max Janecke.) Pp. 165. M. 2.40. 

The many problems which arise in the erection of electric 
light and power installations are outlined in the present book, 
which is the second edition of Vol. I. of the technical series 
known as ће “ Bibliothek der gesamten Technik.” Direct and 
motors, boosters, balancers, 
converters, transformers, measuring instruments, switches, 


fuses, switchboards, house wiring, overhead and underground 


mains, arc and glow lamps, the use of electricity in mines, ship 


lighting and electrical installations in damp locations and those 


exposed to acid fumes, &c., are dealt with in 24 sections. The 
information is sound and clearly stated and the book is 
diagrams and illustra- 
tions, and several very useful hints are given. Owing, how- 
ever, to the restricted size of the volume, the treatment is 
necessarily brief, consisting in the main of plain statements 
without any detailed analysis or comparison of the different 
methods adopted in certain cases, which would—even at the 
expense of slightly increasing the bulk of the volume— have 
greatly enhanced its value as a general guide to those engaged 
in installation work. | 


——————————- 
e 


THE WORKING oF POULBEN'S WAVE GENERATOR.* 


BY P. BARBECA. 


If in an ordinary Duddell singing-are circuit we substitute for 
the simple arc another mounted in a strong magnetic field, and 
having one electrode formed by а copper rod immersed in hydrogen 
or hydrocarbons and kept cool, oscillations are obtained possessing 
any of the frequencies used in wireless telegraphy. 

The author finds that tbe results are always better when the copper 
is cathode rather than anode, whether it is cooled or not. This 18 
against the advice of both Poulsen and Hahnemann. The advantage 
is in additional stability, as recently also found by Upton in the ordi · 
nary arc, and as adopted by Fleming. 

In order to obtain a given value of CL itis better to alter L only and 
leave C untouched. This may be explained as follows If there 18 
no radiation of energy the resistance offered by the condenser to 8 
current of frequency 7 is 1/2«nC, and that offered by an inductance L 
ig9znL. If the P.D.s required by these resistances are exacuy 
opposed in phase, the total resistance becomes zero at the fre. 
quency n, which makes 1/2rnC =27nL, 


and at this frequency an indefinitely small sine E.M.F. suffices to 
maintain intense oscillating currents. Now, let us suppose that 
there is а radiation of energy. Let a horizontal vector (Fig. 1) 
indicate the sine current in the circuit. Then we must mark ОП on 
an upward line, OV, the vector representing the P.D. ч 
between the armatures of the condenser. The line OV makes i | 
OI angle a< 90 deg., representing its difference of phase with respec 
to the current I. By analogy, the P.D. between the te 
the inductance may be indicated by the line OM inclined at a? 
angle 8 <90 deg. These angles may, аз а first approximation, 
regarded as constant. Я : ans fre: 
Now cut off on OV and OM lengths corresponding to various a 
quencies, ni, ту, пз. Combining the P.D.s required b the ier 
frequencies graphically by means of the dotted parallelogram®: ! m 
found that the resultant E.M F. necessary for producing, 88У, 4 
oscillating current of 1 ampere lies on an hyperbola having OV pun 
OM for asymptotes. If the angles а and В are not constant, * | 
hyperbola will be slightly deformed, but remains the same 1n Prhe 
The smallest of all such vectors (i.e., that which bise : 
angle between the asymptotes) is that corresponding to the n8 ы 
period of the apparatus, which requires the smallest sine 5» not 
The only flaw in this reasoning is that the frequency may 
structure of the bre 
nd upon ucture 0f 777 


* Abstracted from the 4% dell Associazione Elettrotecnica Italia ua. 
pp. 496-509, 1907. 
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This is specially the case in non-sinusoidal currents like those studied 
by Austin. In any case, for a given CL a large C is advantageous, 
since (leaving the scale of the diagram unaltered) if there were a 
larger C and a smaller L, the segments 1/2x74C and 2xn,L, belong- 
ing to the minimum vector OG, would both become smaller and 
would give в resultant still shorter than OG. 

It is well known that in a continuous-current arc the P. D. v and 
the current i are, within certain limits, connected by Mrs. Ayrton’s 
hyperbolic equation, v=a + 0/4, where a and b are constants depend - 
ing upon the length and other conditions of the arc. As the arc 
increases in length, the hyperbola belonging to it recedes from the 
axes. This law, as proved by Guye and Zebrikoff, also holds good 
for metallic electrodes, | 

If OE (Fig. 2) represents the E.M.F. of a continuous-current 
generator, and we w a line, ER, at an angle measuring the 


ohmic resistance of the circuit and cutting the characteristic hyper- 
bola of the arc, we obtain two points, AB, which represent theoreti 
cally possible conditions of the working of the arc. The point A is, 
however, unstable. Now the author has found that oscillations are 
produced when, after lighting the arc, the points A and B are in any 
bein brought close to each other —i. e., Shen ER approximates to 
g a tangent to the hyperbola. The relative position of the line 
and the curve admit of some variation without stopping the pheno. 
menon. Displacing either of them in a given direction & point is 
reached at which the aro is extinguished, but it oscillates up to the 
i point of rupture. The author brought about such a relative 
displacement by (a) diminishing the E. M. F. of the generator or (b) 
ч. the ohmic resistance, or (c) lengthening the arc. A good 
method of getting steady oscillations is to first raise the Куре 


"Ub--—-——————— 


0 M 

Ман 

a d then ant the length of the arc until it is nearly extinguished, 

by diminish eee round the line ER into a more horizontal position 
For ns the resistance. 


00 
Pper and a lower anode of carbon kept in rotation by clockwork. 


Ррег was used up in three or four hours. The hydrogen was 


6 00 
carb А 
rotting was by bubbling through benzine. The effect of the carbu- 


metres in length. A hot-wire ammeter in the oscillating 


eireui 

50 80 28 amperes (8-75 effective) with pure hydrogen, and 
The hid effective) in hydrogen bubbled through benzine, 
remain © also notably inoreases the regularity. The ammeter 
1 85 fact, steady for 15 or 20 minutes at a time, and a 


on the secondary of a Tesla coil remained alight. 


benzir carbon electrode is covered with a spongy growth in the 


ine, Which must be filed off every two or three hours. 


is experiments the author used a hollow upper cathode of 
on 


own by the following fi : With an E.M.F. of 209 
volts , g figures: With an E. M. F. o 
d and а continuous current of 10 or 12 amperes, waves were pro- 
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Below we reproduce two interesting photographs showing instal- 
lations of wireless telephones by the De Forest Radio-Telephone 
Co. similar to those on each of the battleships and torpedo boats 
now cruising to the Pacific. There are 28 installations of this kind. 
During the preliminary trials at Fort Monroe, under the personal 
supervision of Dr. De Forest, messages were exchanged up to а 
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distance of 15 miles, and when the fleet sailed from Fort Monroe 
communication was maintained up to 30 miles. Subsequent re- 
ports state that the apparatus was fulfilling expectations, and that 
the various orders between the vessels of the fleet were being trans- 
mitted by this means. The U.S. Signal Corps has two De Forest 
radio-telephones installed, one at Fort Monroe and the other on the 
mine-planter tug “ Ringgold”; this tug tows the target in target 
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practice, and it is the purpose of the Signal Corps to report imme- 
diately the results of the shots as observed on the Ringgold ” 


during target practice. 


в 
SOME MODERN TYPES ОЕ THERMOPHONE.* 


BY FRIEDRICH WEINBERG. 


The first attempts to convert electrical energy into sound through 
the medium of heat were made in 1883 by Sir W. Preece, when he 
constructed his thermophone. Fig. 1 shows his instrument, which 
consisted of a tube closed at the one end by a membrane and at the 
fine platinum wire connecting the two. Ifan 
ted current were passed through the wire the 
expansions and contractions, which trans- 


another type was sh 
This is shown in Fig. 2, and 
through which two wires, а 
paseed, being connected by a spiral, c, of v : 

€ Abstracted from the Elektrotechnuische Zeitschrit. 
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room through a telephone receiver. Other attempts were also 
made to produce similar results. An incandescent lamp, placed in 
parallel with a microphone, gave no results owing to the vacuum in 
the bulb, although theoretically it would not seem that this should 
affect matters. In order to set up the vibrations, we need some 
body, like the hot air surrounding the aro, which alters its resis- 
tance instantly on the slightest change of temperature, and a rod 
of thoria, similar to that used in the well-known Nernst lamp, does 
this perfectly, seeing that its resistance decreases continuously with 
an increase of temperature. A rod of thoria can, therefore, be used 
as a transmitter in a telephone circuit. If the rod of thoria is com- 
pared with the arc or incandescent lamp, and worked in connection 
with the same selenium cell, it is curious to find that the Nernst 
lamp produces the same variations as the arc. The thoria rod can be 

in connection with Duddell’s arrangement, and behaves exactly 
as the heated air between the craters of the flame aro, and if placed 
in an atmosphere of hydrogen, or in а current of air, it constitutes a 
very stable transmitter for radio-telegraphic purposes. The thoria 
rod is preferably placed in а chamber through which a current of 


The passage of an alternate current caused vibrations in the air of 
the tube, and these generated sound waves, which, however, could 
only be noticed by applying the ear to the end of the tube. 
Simon, of Erlangen, accidentally discovered the acoustical pro- 
perties of the аге, and Prof. Braun, of Strassburg, pointed out that 
this constituted merely an improved form of thermophone. 3 
Herr Abramezyki made experiments with a bolometer, consisting, 
of 10 strips, 0°5 mm. broad and 10mm. long, the distance between 
the strips being 0-5 mm. The total resistance was 80 ohms, and 
the a pparatus was connected to the secondary of an induction coil 
with-no result. But when a small, steady direct current was super- 
imposed sounds becanie noticeable, and the bolometer could be used 
as the receiver of a telephone circuit, if the steady current was 
sufficiently increased in amount. In any case the intensity of the 
sound is not great. Tyndall and Rönigən have shown that tubes, 
filled with different gases, arid Fre te an intermittent illumina- 
tion, give out sounds that бад be heard at a distance of a few yards, 
and Poulsen generated electrica] vibrations at the rate of more than 
100,000 per second, by, passing, art aro in an atmosphere of hydrogen, 
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a result which is due to the high pre of absorption possessed by 
this gas. A similar result may noticed by passing a current 
through an ordinary rheostat, more particularly if it is of the type 
where the wire is wound round a hollow former for the sake of pro- 
moting а better circulation of air. In this case a sound is produced, 
corresponding to that in the central station, the temperature of the 
wire being about 87°C., and that of the atmosphere 19°C. A decrease 
of temperature and increase of velocity of the cooling air tend to 
increase the intensity of the sound, but, on the other hand, it de- 
creases as soon as the air in the immediate neighbourhood becomes 
sensibly heated. If the resistance is in series with an arc, the two 
can be made to emit the same sounds, and the intensity can be in- 
creased by adding to the number of resistances. The connections, 
shown in Fig. 3, can be ured to give good results, as follows, The 
vibrations of the microphone M are communicated to the arc 
through the transformer T, and the resistance becomes heated. Tho 
arc is then switched off, and the resistance is short-circuited on tho 
transformer (as shown by the dotted lines) ; in which case, words 
spoken into the microphone are audibly reproduced by the rheostat, 
until it has cooled to a temperature of 85°C. This shows that а 
heated metallic body can be made to act as a thermophone. 

The author also made the following experiment. An iron rod, 
10 cm. long and 4 mm. in diameter, was heated to a red heat for & 


hydrogen is passed. A condition of resonance can be obtained, 
marked by а very shrill note; as soon ав the hydrogen is passed, 
the note seems to die away, but this is a mere illusion, as in point of 
fact the vibrations become so rapid that the note is inaudible. This 
is clearly shown by admitting the hydrogen quite slowly, when the 
note gradually rises till it suddenly ceases, owing to its having 
reached such а height as to be beyond the limits of the human ear. 
Consequently, a rod of thoria constitutes a perfectly stable substi- 
tute for the arc, which is notoriously unstable, and in this way 
steady undamped vibrations can be produced. It need hardly be 
said that any other rare earth, such as ceria, for instance, can be 
used instead of thoria. 


—————— 
жж тҥстыеы———— 


CORRESPONDENCE. 


— — 


TRANSATLANTIC WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Mr. Fessenden, in his letter in The Electrician of January 
3rd, evades the point at issue, and distracts attention from 10 
by a good many statements which are not merely incorrect 
but irrelevant. 

In his communication of November 22nd he said that the 
Marconi system, as at present installed, is not capable of com- 
mercial operation, and his article was interpreted by you 10 
your editorial notes as being directed to prove that contention. 

I pointed out that stations were certainly “capable of com: 
mercial operation " which were transmitting words in bulk, and 
that the commercial efficiency of the stations was proved not 
merely by the direct testimony of newspapers using the ser 
vice, but by the long dispatches themselves, transmitted by 
“wireless,” and published in the newspapers. 

The New York Times has published, and continues to publish, 
many columns of European news transmitted by wireless tele, 
graphy from Ireland direct to Canada. This in itself is proof 
that the stations are capable of commercial operation апе: are 
being worked commercially. In commenting editorially on 
the service, the New York Times in succeeding issucs bas 
made the following statements, which, as Mr. Feszenden can 
hardly share your avowed ignorance of that newspaper, be 
probably had the pleasure of reading :— 


Our wireless dispatches from Europe come to чв in excellent shay 


Microphone 
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length of 3 cm. and connected to the secondary of an induction coil 
or to a microphone. | Sounds were audibly reproduced, If coal gas 
were discharged against the heated rod without being lighted, the 
intensity of the sound was increased. The phenomenon can be ex- 
plained by supposing that a heated body expands and to some ex- 
tent loses its molec compactness. Each molecule is surrounded 
by a minute particle of air, which is exposed to the passage of the 
current. These particles of air are thrown into vibration, which 
is communicated to the outer atmosphere. If a heated conductor 
were placed in series with a telephone receiver the message might 
be intercepted by an ear sufficiently sensitive. The heated rod be. 
haves in the same way as the arc or the spiral above mentioned 
The author has carried out the following experiments. In the first 
the connections are as shown in Fig. 4. An accumulator was used in 
order to avoid the vibrations due to the passage of the brushes over 
the commutator, and this supplied current to a red hot rheostat, 


А ur comparing favourably with those by cable. J; 

VET placed at the base of a receiving funnel. A receiver was Bente es ... by the Marconi wireless service from сч 
nec 5 a secondary circuit, as shown, and was able to detect Ireland . . filled a whole page. They provided auch a test of 2 

any sounds spoken into the funnel. The second experiment con- speed, efficiency and py of the new service as it had not previo. 


sisted in placing а capacity and a self-induction in pa i e 
heated spiral, according to Duddell's arrangement. Кыл, 
happened. But when the condenser was closed through a resist- 
ance of 100 ohms, which was then switched off, and at the same 
time the self-induction was changed, a low whistling sound was 
given by the rheostat, and this sound was audible in the next 


been subjected to, and proved conclusively that wireless tel A 
for long messages bas passed the experimental stage and is an € 7. 
lished scientific and commercial fact. The Marconi system i “К x 
lively and formidable rival of the ocean cable service, and tbe riva? 
will grow. oh titled 
The Sunday Times received foreign news dispatches which fi s% 
more than a page. Our Sunday racord of a full page of Marconi 
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broken. . . . Only a few months ago we were all saying that the pro- 
blems of wireless telegraphy were still unsolved. Marconi, the greatest 
inventor of this hour, has proved that the most difficult of them have 
been solved with brilliant success. 

The wireless transatlantic service of Marconi continues to“ make 
good.” Another whole page of wireless dispatches in the Sunday 
Times was eloquent testimony of its efficiency. Some of the best of our 
rich and extensive budget of special foreign news . . . was forwarded 
from Clifden, Ireland, across the wide ocean to Glace Bay without the 
nap of wires. | ; 

Prof. Pupin . . . says: As a matter of fact, wireless companies 
will never be certain that they can transmit messages. Changes in 
atmospheric condition alone are an almost unconquerable obstacle.” 
TEPS We advise Prof. Pupin to read to-morrow’s New York Sunday 
Times. For weeks past it has in each issue spread before its readers up- 
wards of 4,000 words of Marconi transatlantic wireless news, the authen- 
ticity, clearnessand accuracy of which have never been and could not 
be questioned. During all this time changes in atmospheric condi- 
tions, which, if the accounts of storm-harassed voyagers are an index, 
have been pronounced, have not seemed to Mr. Marconi or to the 
Times the almost unconquerable obstacle " which the learned theorist 
of Morningeide Heights so dejectedly presages. 

Mr. Fessenden dismisses these very conclusive proofs that 
the stations are being worked commercially by sayinz that 
most people are aware of the way in which telegraph messages 
are expanded. This general assertion is valueless when set 
against the definite statement of the New York Times that its 
“wireless dispatches from Europe come to us in excellent 
shape, comparing favourably with those by cable,” and that 
the tests to which the Marconi service had been subjected 
by this newspaper alone “ proved conclusively that wireless 
telegraphy for long messages has passed tho experimental 
stage and is au established scentific and commercial fact.” 

The New York Times has no interest in the service other 
than to get cheap press messages, and its statements from 
experience seem unanswerable. I may say, however, that in 
the dispatches in question only the ordinary telegraph con- 
tractions are used, such as omission of prepositions and con- 
Juuctions where the context is clear without them. 

In your issue of December 6th you say that you know 
nothing of the New York Times, but if messages can be trans- 
mitted so easily and accurately westwards it appears to you 
strange that mo:sages in the opposite direction, published in 
the English press, should be so few. 

The explanation is very simple. The difference of time 
between London and New York is about five hours—that is 
to Say, а message dispatched from London at 10 p.m. (London 
time) if it took no time en route would arrive in New York at 
about 6 p.m. (New York time). There is considerable delay 
on the landlines, but, even if there were five hours’ delay, a 
message dispatched from London at 10 p.m. (London time) 
would arrive in New York at 10 p.m. (New York time)—quite 
early enough for publication in the following morning's news- 
papeis, А message dispatched from New York at 10 p.m. 
(New York time) would not, however, reach London until 
8 a.m. (London time) the following morning, if there were a 
delay of five hours on the land-lines ; and it 1s not convenient 
to the American correspondents of the London papers, when 
sending off their messages, to make allowance not only for the 

Ifference of time to which, of course, the cable service is also 


subject, but for the delay on the land-lines which at present | 


prejudices our service particularly. 
„Mr. Fessenden complains that 1 have not fairly represented 
18 position, and proceeds to draw a red herring over the trail. 
urely no one but himse!f would dispute that, to use his own 
vords, he set out to prove that the transatlantic "system as 
at present installed is not capable of commercial operation,” 
and I think any impartial reader must agree that in this 
rial he has been signally unsuccessiul, and that the con- 
rd has been established. This question of commercial prac- 
icability was the point of importance in his original communi- 
id аз was recognised by you when commenting upon it in 
0 Issue of The Electrician in which Mr. Fessenden's commu- 
nication appeared. | : 
10 you observed in a subsequent issue, the meaning attached 
0 the word „commercial is im portant ; but we and our clients, 
9? Newspapers, attach to it in connection with the Marconi 
Service the same meaning as they attach to the word in con- 
nection with the cable service. | 


e red herring, or red herrings, drawn by Mr. Fessenden 1 review 
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over the trail of the real issue are of little moment, but I will 
offer the following observations :— 

1. We can take no responsibility for statementa attributed 
to us by interviewers. 

2. Mr. Fessenden shows some temerity in setting up his 
authority on wireless telegraph questions in opposition to Mr. 
Marconi's; but to oppose his theories to Mr. Marconi’s state- 
ments of fact, I can only characterise as presumptuous, Mr. 
Marconi has stated that he received signals from Poldhu, in 
Newfoundland, in December, 1901. Mr. Fessenden, who was 
not present at the experiments in question, denies Mr. 
Marconi’s statement, and proceeds to give reasons for the 
denial. We have no interest to instruct Mr. Fessenden on 
wireless telegraphy, but any electrician in our employment, 
and almost any operator, could show Mr. Fessenden, both from 
theory and practice, that the grounds of his conclusion are 
entirely fallacious. Obviously, it is news to Mr. Fessenden, 
but it is none the less common knowledge among persons of 
practical experience in, wireless telegraphy, that messages by the 
Marconi system have been recorded on the tape over a dis- 
tance of more than 1,000 miles, emploving at the transmitter 
not 10 kw., but about у kw. 

3. Mr. Marconi's experiments have a commercial object. 
“The formal protest" of the Anglo-American Cable Co. 
against infringement of their alleged commercial monopoly in 
Newfoundland showed Mr. Marconi the risk of opposition to 
the realisation in Newfoundland of any commercial benefit 
from his experiments. Accordingly, he went to Canada—with 
the result which is now the subject of publie congratulation in 
the Dominion. 8 | 

4. Mr. Fessenden suggests that we were dependent upon 
the cables for the text of the President's message to King 
Edward of January 1903. Mr. Marconi and his assistants 
say it was transmitted and clearly received by “ wireless.” 
Does Mr. Fessenden, a scientific worker, seriously imagine that 
Mr. Marconi, with the knowledge of his assistants, entered 
into a conspiracy with me to perpetrate a fraud in a matter of 
this kind! Tantune animis celestibus ire 7—I am, &c., 

MARCONI’S WIRELESS TELEGRAPH Co. (LTD.). 
Н. Cuthbert Hall, Managing Director. 
London, Jan. 8. 
[This correspondence is now closed.—Eb. E.] 


ANONYMITY IN REVIEWING—A PLEA. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: A good many years ago, when Mr. Trotter was editor 
of The Electrician, I pleaded very strongly for the absence of 
anonymity in technical literature generally. I now beg to 
plead even more strongly for the absence of anonymity in 
reviewing. I do not know if the signed review recently pub- 
lished in your columns means a new departure in that direc- 
tion. If so, I heartily welcome it. It appears to me that 
anonymity in reviewing places everybody in a false position. 
In the present case [the discussion on pump efficiencies] it has 
obliged you, apparently, to adopt a course which is practically 
stifling discussion upon a subject that must be of great interest 
to everyone who is connected with mining at the present time. 
I think it is well known that thore is a three-cornered contest 
in progress between centrifugal pumps and the two forms 
of ram pumps, high speed and low speed. Any 
records of tests of any of the three forms of pumps cannot 
but be interesting to everyone who has anything to do with 
mines. But it is a sine qua non that the tests shall be 
thoroughly reliable. Your reviewer first makes an arbitrary 
statement that the low-speed ram pump is tho best of the three, 
then gives figures apparently substantiating the claim, but when 
the figures are challenged, he cannot go any farther. He 
can only repeat the statement, and you are obliged to declare 
the discussion closed in consequence. Surely this is an unsatis- 
factory position for a leading journal of an important industry 
to be obliged to take up. It is against all the traditions that 
have ruled in electrical ee electricity became impor- 

h to have a literature. | ЭЕ 
meg induced to protest strongly against anonymity in 
ing because of late years there appears to have grown 
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or sulphide It is assumed, in consonance with J. Stark, that such 
an atom consists in a combination of а positive metallic ion or 
metallic oxide ion with a negative electron, the latter being free 
and mobile while the former in the solid state belongs to the fixed 
framework of the substance. With the temperature the equilibrium 
is displaced according to the formula (derived from the second law 


of thermodynamics), К og’ 


óT 2T 
and this, on the assumption of monomolecular reactions, gives for 
the number of electrons N per cubic centimetre, the formula 


N=N,¢ МЯ 


Whatever form of electron theory we assume, the conductivity o is 
proportional to N, hence 
с= Ах Ne т. 


A is a function of the temperatute, and may be put 

Ao (1— at-F Bl’), 
which means that the free path increases somewhat on heating, and 
the formula for 20 results as given above. 

If there were several species of electrons, a more complicated 
formula (quoted) would result, which would naturally agree more 
closely than a formula with but one arbitrary constant. But the 
fact (discussed below) that the electropositive elements are conductors, 
whereas the electronegative ones are insulators, cannot be satisfac- 
torily explained except by the existence of free negative electrons. 

The formula gives for low temperatures in the '* dissociation 
field” a high negative temperature coefficient, which decreases and 
becomes zero at a certain temperature calculable from g. This point 
may be called the “ point of reversal " (Umkehrpunkt). Above that 
point the coefficient becomes positive and has the metallic magni- 
tude. This is the “ metallic region.” For pure pyrites, magnetite 
and magnetic pyrites both fields lie between easily attainable tem- 
peratures. The question is obvious whether the above reasoning 
applies only to some oxides or sulphides. I have shown more fully 
elsewhere that the above formula is probably the general resistance 
law of all solid bodies not partaking of a saline character. Lord 
Kelvin has put forward the supposition that the resistance of all 
metals becomes infinite at the absolute zero. The measurements 
of Dewar and Fleming were regarded as the chief Prop of the con- 
trary opinion that the resistance becomes zero, until Dewar himself 
showed that the temperature of boiling hydrogen, measured on that 
supposition with the platinum resistance thermometer, comes out 
too high by 14 deg. 

Since then the measurements of Meilink, Kamerlingh Onnes, and 
Clay have shown that for platinum the reversal point lies at about 
— 958 deg. and for gold at — 265 deg. For other metals measurements 
are still lacking. In antimony this point might lie considerably 
higher and be, therefore, more accessible. The formula here put 
down shows, therefore, that above —200°O. nearly all detachable 
electrons are split off, and their number remains constant. The 
theories of J. J. Thomson, Drude and Lorentz would then, indeed, 


make the resistance proportional to XT. The actual approximate 
proportionality to T could hardly be explained by а binding of elec- 
trons with rising temperature, leading practically to а decrease 0 
valency. The author believes that, with rising temperature, the 
mean free path decreases notably, and this explains the matter. · 
The above applies to all elements which are electropositive in 
some combination—i.e., which in aqueous solution give off one or 
more negative electrons, combine with the electro-negative hydroxyl 
group and form bases. The same formula also probably applies to 
the resistance of the metallic modification of the metalloids. These 
show а distinct transition towards the decidedly electronegative 
elements which give off no electrons, and are, therefore, insulators 
in the solid state. Graphite has been studied, and, more lately, 
silicon, titanium and zirconium. In all these the resistance may 
represented by the above formula. The reversal point lies for 
graphite above 800 deg. For glow-lamp filaments R. von Hasslingor 
found it at “a bright white heat.” In this series the heat of - 
sociation g appears to decrease with increasing atomic weight. 
Whether this is a general rule, and connected with the radio-activity 
of the heaviest elements, must be decided by further investiga- 
tions. The rule also applies to the electronegative elements, sulphur, 
үш and tellurium, and probably also to chlorine, bromine an 
iodine. i 
That reasonably pure transparent oxides also conduct in а metallic 
manner has been shown by F. Horton, under the direction of J. J. 
Thomson. in the case of quartz, calcium, oxide, &o., and with great 
care by Godwin and Mailey in the case of quite pure magnes. sed 
low temperature this very slight electronic conduction of crystalli 
oxides is masked by the much stronger electrolytic conduction 0 
the saline solutions contained in them, which was studied by На 
burg and Curie in the case of quartz. In quartz glass this is brough 
about by traces of silicate of sodium. In mixtures of oxides, which, 
like Mg+Co,0,, or Y,03+ZrO,, may be combined into а salt, wi 
have besides electronic conduction a slight electrolytic conduction 


up a race of reviewers for the electrical journals who are 
‘somewhat flippant in their manner, and very often exceedingly 
unsound in their matter. I dealt a short while ago, in the 
columns of another journal, with the reviewer that is only too 
common, who hides crass ignorance on the subject upon which 
the book he reviews is written under a discourse upon some 
slip in grammer, or in arithmetic, that he has discovered. I 
plead for signed reviews in order that there shall be no sus- 
picion of advertisement in the review, and that the review 


itself shall command proper respect.—I am, &c., 
Bath, Jan. 18. SvpNEY F. WALKER. 


[We are unable to publish the whole of Mr. Walker's letter, 
as а great part of it refers to a subject on which the correspon- 
dence has been closed. With regard to anonymous reviews, 
Mr. Walker forgets that there are two sides to the question. 
It is altogether a simple matter when a review contains nothing 
but praise; in that case the reviewer has no objection to sign- 
ing his name, and the author has no complaint to make. Un- 
fortunately, however, it is often necessary to criticise ; in that 
case the author way feel that the reviewer is wrong, and the 
reviewer not infrequently feels that if he signs the review the 
author may misinterpret the criticism into personal bias. 
Generally speaking, although we occasionally have signed re- 
views, we think it is better to have reviews unsigned, and if 
proper care is taken in selecting reviewere, we think there is no 
objection to this course. In the case of books which are 
published in “ Тһе Electrician ” Series, the reviews are, of 
course, signed, and it is probably to one of these reviews that 
Mr. Walker refers.—ED. | 
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CONDUCTION IN SOLIDS.* 


BY J. KOENIGSBERGER. 


A number of solid chemical compounds conduct the electric cur- 
rent without the appearance of any counter E. M. F. greate: than 
00001 volt or any sensible electrolysis, certainly less than 1 milli- 
gramme in galena after 3:5 ampere-hours (Mönch), or in tinstone 
after 2ampere-hours (Reichenheim). This conduction is, therefore, 
not what is known since Faraday as electrolytic conduction. This 
fact was already known to Faraday, and Hittorf's investigations 
showed that, with two exceptions (Cu,S and Ag;S), all opaque oxides 
and sulphides possess metallic conduction. 

Yet it has later on been assumed, on the strength of the negative 
temperature coefficient of the resistance, that these substances are 
so-called solid electrolytes. But the observations of Guinchant, 
Streintz, van Aubel and others reasserted the metallic character of 
the conduction and showed that some of the compounds possess a 
positive temperature coefficient of the magnitude of that of metals 
(cf. the figures of Streintz). That silver sulphide is no exception 
was proved by Weigel, who also extended the rule with great proba. 
bility to sulphide of copper, though Baedeker rightly criticises 
some points of the argument. Weigel also unearthed the cause 
of the peculiar phenomena described by Braun and others, such as 
unipolar conduction, dependence of the resistance upon current 
strength and the electrolysis sometimes occurring, and traced it to 
the water contained in many porous crystals, to which compounds 
resembling water and hydroxy! must also be added. The material 
suitable for these investigations consists of natural crystals or cast- 
ings, but not powders, owing to their coherer action and consequent 
internal welding. If with such materials the dependence of resis- 
tance upon temperature is investigated it may be, according to 
Reichenheim, f represented by the formula 


-ut 
w= 1 (1 +at + В) 2731273 


where а and 3 have the same magnitude as in metals (i. s., а about 
213. В between 0:000009 and —0:000009), g is a positive quantity, 
and wy is the resistance at 0°C. This formula has really only one 
quite arbitrary constant—viz., q. Still, the measurements under- 
taken without knowledge of the formula may be represented by it 
within the limits of error. Examples of this are specular iron, 
marcasite, pyrites and galena. Occasional large discrepancies be- 
tween observation and calculation may be put down to systematic 
errors, bad contacts or inaccuracies in the measurement of small 
resistances. Schilling and the author have now undertaken experi- 
ments designed to examine the formula with the greatest accuracy 
for some substances. The theoretical deduction makes it appear 
possible that 4 is not rigidly constant. From the point of view of 
the electron theory, the formula may be explained by the splitting 
off of electrons from the atoms of the metal or the metallic oxide 


Translated from the Physikalische Zeitschrift, November 15, 1907. 
Paper read at the 79th Scientitic Congress, Dresden. 
. t Physik. Zeitschr. VII., 570, 1906. 
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(measurements of Nernst, Reynolds, Bose), but, according to the 
above, probably not in mixtures of ZrO, with TiO, or SiO,, which 
are all acids. At low temperatures, where the electronic conduction 
is very slight, even in the latter case electrolytic conduction may 
become very marked owing to the presence of traces of salts. 

It is still undecided what kind of conduction takes place in pure 
anhydrous crystalline salts. Amorphous salts, such as silicate 
glasses, conduct electrolytically even in the solid state. It must be 
carefully determined how in mixtures of substances with metallic 
conduction which form no salts with each other the conductivity 
may be calculated from that of the constituents*. That the free 
path of the electrons is extremely small is evidenced by the be- 
haviour of a sheet of mica 0:001 mm. thick between metallic elec- 
trodes. This may furnish an explanation of the high resistance of 
metallic alloys containing mixed crystals without having recourse 
to internal thermoelectric forces. 

Liquid metals behave like solid metals. Skaupy has succeeded in 
explaining the conductivity of dilute amalgams by the electron 
theory combined with Ostwald’s dilution law. 

The formula here used is also interesting on account of its giving 
the dependence of the number of electrons per cubic centimetre 
upon the temperature, which in all previous theories was left indefi- 
nite. It is true that one particular quantity is still unknown, viz., 
N,, or rather the ratio of this number for various metals. The 
most obvious assumption is that of Drude, according to which the 
number is proportional to Adv, where A is the atomic weight, d the 
density and v the valency. Assuming this as correct, it follows 
from the formula of conductivity that the mean free path of elec- 
trons in iron pyrites and graphite is about 0°001 times, in pyrites 
and marcasite about 0:004 times, that in copper. Bat, as explained 
elsewhere, it appears as if for the laws of collision the simple as- 
sumptions of the kinetic theory of gases do not suffice. This is 
ulready evident from the fact that the constant of Wiedemann and 
Franz's law does not accurately agree with either that calculated 
by Drude nor the more rigid value deduced by Lorentz. Schilling 
and the author have calculated for a series of bodies the thermoelec. 
trio force both according to Lorentz and Drude, Thus, for specular 
iron and copper the observed value is 0:000814. The calculated 
values are: Lorentz, 0:000453; Drude twice that amount. For 
platinum-copper the corresponding figures are 0:000007 observed, 
000002 calculated. The agreement only extends to the order of 
magnitude, 

It is notable that according to our assumptions, the ratio of Peltier 
heat to thermoelectric force is= — T qv 
with very small g. This is independent of the material. This agrees 
with the measurements of Le Roux, Jahn and others. For copper- 
iron, Jahn found this ratio to be 801:6, for silver 227, while our 
formula gives for both 973 for the samo temperatures. Le Roux 
found an even greater constancy for a number of metals. If, there- 
fore, the electron theory formulz for thermoelectric force and Peltier 
effect do not closely apply in special cases, that is partly due to the 
numerical constant, and partly to wrong calculation of No. For the 


Thomson effect we have, according to the assumptions of Drude 
and ourselves, 


for metals and substances 


= — aT (2 141 
Q- -* iT ($ d+ ) 
but according to those of Lorentz and ourselves, 
| ; 2 
| Q=— Fiat (5 1-1) 
While the Observations point to а constant — 0 05 instead of 1 (Drude) 


or-1 (Lorentz). These conclusions and applications to optical 
Phenomena are to be discussed in another communication. | 


Sa 
DIRECT DETERMINATION OF THE ABSOLUTE 


YALUE OF THE ELECTRIC CHARGE ON A 
MONOYALENT ION}. 


BY Н. РЕШАТ. 

Starting from the Stokes formula for tho velocity of a sphere in a 
uniform resisting medium under the action of a force, f, v= бер 
Where v is the velocity, r the radius of the sphere and л the internal 
coefficient of friction, it is possible to determine by suitable substitu- 
160, not only the charge, but the. aotual diameter of the ion. For a 
fees electrolysis. suppose that G. tepresents the intensity of the 
in the solution, ^ the 'valenéy of the ion and e the charge in a 
Went ion then the following relation, f=nop, holds good. 


I a ma — 


^ — — ———— ; ; 
* Bee the Interesting investigations of W. Guertler, Zeit. fair Anorg. 
emie., LIV., 58, 907. ‚ 
t Abstracted from the: Neue d Eleztrochimie «t Ф Electrométallurgie, 
9.7 and 8, Vel. J. Кр | E 
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Further, representing the mobility of the ions by k the equation 


v=kġ is valid, and by substitution above, the relation r= n 

THe 
ie obtained. For the ideal case of extreme dilution of a solution the 
internal friction approaches that of pure water, which, according 


to the experimental data of Poiseuille, has the value „- 
(C. G. S.), where £ is the temperature. The work of Bouty on mo- 
lecular conductivity of dilute solutions furnishes the further relation 
k=4215 x 1001 T ut) with the same temperature coefficient a. 
By further substitution above the formula r— 7:063 x 10!!ne is ob- 
tained. If, now, a substance of molecular weight M and density D is 
shown the volume is M/D. Suppose, further, that this mass is 
divided into cubes, each side being 2R and each compartment con- 
taining a molecule; R is then the radius of the molecule practi- 
cally. If K represents the number of molecules in a gramme-mole- 
cule of substance the он Eaa 202 good - 
3K Sae 0 = 6. MC 
K jj e H7 R- gi] вар 

where a is tho product Ke which is well known and equal to 9 618 
(electromagnetic units C.G.S.). : From the comparison 7°/R? the 
equation e? — 8:689 x 10 ^ e Е 15 results and may be used for sub- 
stituting known values. Applying to the case of mercury which is 
monatomic in a gaseous condition, and r being supposed to be ap- 
proximately equal to R, one obtains for n=1 and n —2 the numbers 
2.3 X 10 or 0 82 X 10 for the absolute charge per ion. J. J. 
Thomson, in an indirect method, gives L:1X 10-9, which agrees 
well with the above result. From this value of e the size of the 
diameter of the atom is 7:8 x 10 centimetres. 


SOME RESULTS DUE TO IMPROVEMENTS IN 
BOILER AND FURNACE DESIGN.* 


BY A. BEMENT. 


About two years ago, the Cedar Rapids and Iowa City Railway 
& Light Co. contracted with the Stirling Consolidated Boiler Co. for 
an improved boiler, to be erected with a setting and furnace of the 
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Fic. 1.—Orprnary SETrING OF Bancock & WiLcox Boles. 


author's design. "This boiler has now been in operation for one 
year with very satisfactory results as regards smoke prevention and 
fuel economy. 

А second Dolls of the same type has been ordered by tha Cedar 
Rapids Co. from the Babcock & Wilcox Co., who have taken over 
the business of the Stirling Consolidated Boiler Co. The ordinary 
setting of the Babcock & Wilcox boiler is shown in Fig. 1, ae 
Fig. 2 represents the improved type and setting designed by the 
author. The chief feature of the improved setting is the use of 
furnace roof sloping downwards towards the back, against чао 
the hot and partially consumed gases impinge, and are alee 
downwards before passing up among the tubes. Experience 5 
“flat” and “sloping ” arches has proved that a furnace roof whic 
rises towards the back is not so effective in producing complete com- 
bustion as one which slopes downwards, as shown in Fig. 2. The 


-opinion expressed by some engineers that the design of furnace aid 


i tting shown in this figure would cause a reversal of the cir- 
р іп the boiler has -been proved to be unfounded. No such 
reversal has been observed in the working of the boiler upon which 

* Abstract of à Paper read before the Western Society of Engineers, 
Chicago, December 18, 1907. 
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the tests were made, and laboratory experiments carried out with a 
glass model of a water-tube boiler have shown that the flow of water 
and steam is always in the same direction, whether the heat is ap- 
plied at the back and lower ends or at the front and higher ends of 
the tubes. The comparative results of the tests made with the ordi- 
nary and improved type of setting are given in the following tabular 
statement :— 
Table I.— Distribution of Heat from Coal actually Burned. 
Improved Ordinary 
boiler setting. boiler setting. 


Heat usefully employed in steam raising 798% . 683% 
Heat lost in hot gases 1837 ...... 19:97 
Heat lost by radiation & unaccounted for 18% ...... 11:7% 


These figures are based on the assumption that the heat loss by 
radiation was the same in both boilers. The loss of heat due to imper- 
fect combustion, with the ordinary type of setting, was 9:9 per cent. 

The more perfect combustion attained with the furnace roof type 
of setting was fully borne out by the appearance of the chimney top, 
as no smoke whatever was produced excepting when the fire was 
first started under the cold boiler, while the ordinary Babcock & 
Wilcox setting produced at all times a serious amount of smoke. 
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Fido. 2.—Improvep ТҮРЕ or SETTING. 


The test results summarised above were based upon a large num. 
ber of tests, and every effort was made to obtain a fair comparison 
between the work of the two boilers. The details of the tests are 
given in an appendix to the original Paper, 


THE TORQUE CONDITIONS IN ALTERNATE-CURRENT 
MOTORS.* 


BY V. А. FYNN. 
(Concluded from page 477.) 


| Summary.—The author deals with the torque conditions obtaining 
in some of the most important types of single and polyphase commu. 


tator and squirrel-cage or slip-ring motors, so as to com i 
relative weight efticiencies. S i X a 


Comparison between Continuous and, Alternate-current Motors — 
It only remains, in conclusion, to establish а link between апу one 
of the alternating-current motors which have been dealt with and 
the continuous. current motor, when the important question of the 
weight efficiency of the various alternating-current motors as com. 
pared with corresponding continuous-ourrent machines can be readily 
deduced for any given case by the aid of the formule given in the 
Paper. In applying these formule it must be borne in mind that 
as far as torque 1$ concerned, it is not the maiimum but the effective 
values of current and magnetic flux which are of importance. The 
effective value of the alternate current ig directly comparable to a 
continuous current of same magnitude, and there is no occasion to 
consider the maximum value of the alternate current, but the maxi- 
mum value of the alternating flux must be considered. Assuming 
that the variations of the alternating current and flux follow a sine 
law, then the maximum value of the flux at any point will be 4/2 
times greater than its effective value. It is this maximum and not 
the effective value of the alternating flux which determines the iron 
cross-section of the motor. Therefore, the alternating-current 
machine must unavoidably be y 7 times heavier for the same output 


* Abstract of a Paper read before the Birmi : 
the Institution of Electrical Engineers, irmingham Local Section of 


than the corresponding " continuous-current machine, and it is а 
physical impossibility to improve on this state of things unless the 
constants of the alternating-current machine are made very different 
from those of the continuous-current motor with which it is being 
compared, or unless the alternate-current motor is made with more 
than one effective armature and with more than one effective field 
axis per pole pair. If, for instance, the alternating-current motor 
is made with two effective armature and two effective field axes, as is 
the case with the two-phase motor, then the alternating-current motor 
will be at least 80 per cent. lighter than a continuous-current machine 
of same output. For a strict comparison each case must be treated 
separately, and recourse must be had to the formule which have 
been given. It should be remembered that the frequency for which 
the alternate-current motor is designed directly determines the per- 
missible value of the total flux and of the maximum densities; 
down to about 15 . а reduction of the frequency generally means au 
increase of the weight efficiency of a commutator motor. It will 
also be clear from the foregoing that the flatter the wave of the 
alternate current in use the better the weight efficiency of the motor. 
The effect of phase differences between the torque-producing factors, 
the effect of the power factor and the like, are all against the alter- 
nating-current machines. These disadvantages do not, however, 
always exist to the same degree; moreover, they are often counter- 
balanced, or even entirely outweighed, by weight advantages, such 
as the absence of commutators or even of slip-rings. 

Taking every factor into account, it may be stated as a basis for 
comparisons that the weight of a commercial continuous-current 
motor as compared with that of a commercial 50 — single-phase self- 
excited partly-compensated shunt induction motor with slip-rings 
is as 1: 1:5, and that the weight of the continuous-current machine 
as compared with a commercial 50 ~ two-phase partly-compensated 
shunt induction motor with slip-rings is as 1:0°7. The difference in 
the design constants between commercial continuous and com- 
mercial alternate-current motors is most marked in the case of the 
continuous-current series traction motor as compared with the neutra- 
lised single-phase series conduction machine. The armature ampere: 
turns of the latter very greatly exceed those of the former in a motor 
of equal output and same speed, with the result that the weight 
discrepancy between the two can often be reduced below the limit 
given, although this particular type of alternate-current motor re- 
quires a heavy commutator. Thus, with a current wave approxi- 
mately following the sine law and a periodicity of 25 ~, this alter- 
nate-current machine for the same heating need only be some 85 to 
40 per cent. heavier than & continuous-current series motor of same 
output, speed and voltage. It may be added that Prof. S. P. 
Thompson's output coetlicient ” formula d?l = x kw|revs. per min. 
yields very good results for all alternate-current motors. 


DISCUSSION. 


Mr. К. Orsetricu said that he had had experience in constructing а 
шерш motor of Mr. Fynn’s design. He then showed lantern 
slides illustrating the details and construction of this motor. Mr. 
Fynn’s motor had several advantages. It was designed so that it was 
possible to use the same patterns and tools as were used for standard 
polyphase motors. There was not a great demand for single-phase 
motors, and if such a motor required special patterns it was very much 
against it. This was a point not fully realised by many inventors. He 
did not believe in the single-phase motor when polyphase could be used. 
But there was a field for it, especially in connection with traction work. 
He believed that the large number of patents in connection with these 
motors had hindered their development. Every firm claimed some- 
thing that was claimed by another firm. Other bandicaps were the 
greater running costs as compared with polypbase motors, necessity 
of repairs to commutator and brushes, and sparking. These difficulties 
had been overcome in the Fynn motor. Also it did not require resis- 
tance or choking coils for starting. The starting windings were cut 
out at one operation in small motors, and in two or three steps with 
larger motors. 

Mr. D. K. Morris said that Mr. Fynn had promised at the outset of 
his Paper to deal with the theory, considering only the real fluxes, and 
not with the imaginary flux components. nfortunately, it was not 
possible apparently to deal with the true flux, but only separately with 
various components of this. For there was in all electric motors, after 
all, only one belt of flux per pole which actually cut rotor conductors, 
and one belt of induced currents for each pole. In single-phase motors 
this belt fluctuated largely while it revolved with the speed of syn- 
chronism. It was curious how, in dealing with the theory of electric 
motors, so little was said of the actual cause of their (леш Тһе 
torque was due, without exception, to the pull and side-push of mag- 
netic flux falling obliquely on the surface of the rotor, the obliquity 
arising solely from the surface field due to the rotor currents. In- 
duced or inserted rotor currents produced a flux tangential to the rotor 
surface, and it was this which deflected the incident flux. If only one 
could get at the actual flux band, then the torque due to the currents 
it induced was at once obtained by methods which he and Mr. Lister 
had already pointed out. The rotor reaction shifted back the flux 
band, and the inductance of the bars still further shifted it in reality ; 
but where the self-induction of the rotor and connections or externa 
circuit was negligible it was even true to say that the belt of rotor 
currents was always exactly below and proportional both in space ап 
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time to the true flux band of magnetic induction which really cut the | 
rotor bars. 

Dr. б. КАРР said that Mr. Fynn had pointed out one of the motors 
described as being the best, saying that it was 30 per cent. lighter 
than а continuous-current machine of the same output. Was not this 
a two-phase motor? If so, it was a poor compliment to the single- 
phase motor which was already heavier than the corresponding con- 
tinuous-current motor of the same output. Prof. Kapp then asked 
the author's opinion as to the suitability of single-phase motors for 
traction purposes, А single-phase motor received energy by impulses. 
Would this cause the wheels to, skid easier? While it was the mean 
torque that pulled the train, it was the maximum torque which made 
the wheels skid, and with alternating currents there were moments of 
maximum torque, Did any of the motors described by Mr. Fynn have 
a nearly constant torque? 

Dr. A. Hay, in a written communication, said that Mr. Fynn’s able 
Paper would form a valuable supplement to his previous work on single- 
phase commutator motors. It appeared that at the beginuing of the 
Paper the author dealt with currents“ instead of ampere-turns,” 
although it was clear from the context that the latter was meant and 
not the former. It would be better to substitute ampere-turns ” for 
“current ” throughout. It was also stated at the beginning that Nie 
stood for the flux of mutual induction, but the symbol used throughout 
the bulk of the Paper was VN:“. He regretted that Mr. Fynn dealt 
out but scant justice to other workers on single-phase commutator 
motors. The theory outlined and said to be ‘‘ perhaps most generally | 
accepted,” in his opinion, never had a single advocate. This imaginary 
theory was obviously the result of a superficial study of the contribu- | 
tions of others, and Mr. Fynn appeared to be the victim of a fallacy. | 

( 


Iu connection with such theories there were two methods of treatment 

available—the older method, involving the use of total (as distin- 

guished from leakage) self-inductance and mutual inductance and 
which might be conveniently referred to as the hypothetical flux 
method, and the second method adopted by the author and due to 
the late Dr. John Hopkinson, in which only the actually existing 
fluxes were considered. For this reason it might be termed 
the actual flux method. The relation between these two methods 
was in reality simple, as the actually existing fluxes were obtained by 
the superposition of the hypothetical fluxes. Dr. Hay then proceeded 
to apply the two methods to the case of the motor shown in Fig. 1 of 


E. J. Z. about May last. 
Dr. Hay had attemptcd to explain this theory, and he could not under- 
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the Paper, and established a complete correspondence between the 
fluxes of the hypothetical flux theory and the fluxes employed by the 
author. He then treated the question of torque in the same way, and 
showed that the hypothetical бах method referred to іп such disparag- 
ing terms in the Paper lead to conclusions identical with those arrived 
at by the author. Great credit was due to Mr. Fynn for his excellent 
work in connection with single-phase commutator motors, but it would 
be a pity if he were led to regard his own method as the only one 
capable of yielding correct results. 

r. Fynn, in reply, said that the whole theory was based on the 
simple fact that, given an armature conductor carrying current in a 
magnetic field, then the result was a torque. It might be said that 
there was only one resultant field and one resultant belt of current. 
But if one attempted to obtain a theory of the motor on these lines, in 
his opinion one would get nowhere. In some simple cases it was not 
difficult to resolve the fields, but it was very difficult in others, and he 
would not recommend the method. The main thing was to deal with 
the components and see what tho effects of each were. The designer 
could then dimension his machine so as to increase the effective torques 
and decrease the others. He had introduced the case of the two-phase 
motor because he meant to deal with torque conditions generally. 
There was no doubt that the polyphase motor was superior to the single- 
phase in every respect. The chief advantage of the single-phase motor 
in connection with electric traction was an indirect one, due to the 
simplification of the line. He believed there would be no difficulty 
with regard to wheel skidding when using single-phase motors, except 
when the frequency was reduced as low as about l5cycles. The poly- 
phase machine had an advantage over most single-phase motors in this 
respect. But the Winter-Eichberg motor was an exception, as it had 
two torques which did not coincide. The object of his Paper was not 
to bring forward his own motor, but to get an idea of the working of 
all motors. In his opinion the neutralised serics motor was the most 
efficient of the single-phase motors. The partly compensated (sepa- 
rately excited) series induction motor gave a greater starting torque, 
but was less efficient. Dr. Hay had found fault with his remarks in 
reference toa certain theory. If he had dealt but scant justice to this 
theory it was certainly unintentional. The theory appeared in the 
He had tried to understand it, but could not. 


stand the explanation either. 


THE WARNER TRUCK. 


ceruing а “ conformity line,“ but this has been more or less wrapped 
in mystery, and no clear idea on the subject seems to have existed in 
the minds of most tramway engineers, This, however, should no 


, During the last few months there has been some discussion con- | 
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Tramways, but it was entirely unofficial, and it was due to the kind. 
ness of the Tramways committee and Mr. Н. E. Blain, the manager 
of the tramways, that Mr. Warner was able to exhibit and explain 
the working of his steering control. 
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WARNER NoN-PARALLEL AXLE TRUCK. 


longer be the case, since, last Friday afternoon, Mr. Warner (the 


originator of the expression) gave a demonstration, at West Ham, 


Which should serve to clear up any doubts in the minds of those 
present. 


The demonstration was made on the West Ham Corporation 


50 visitors, more than half of whom were representatives 
of peo assembled in the recreation room of the Mer Ham 
Corporation Tramways. Here Mr. Warner first gave в xs ex- 

lanation of his “ conformity line and the principles of his пов: 
parallel axle truck, after which the party mounted car No. 61, on 
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which Mr. Warner’s arrangement has been in use for several years, 
and, with the floor boards of the car removed, observed the actual 
behaviour of the truck under running conditions in the streets. 

On straight railway and tramway track the mass of a vehicle or 
train of vehicles in motion will naturall tend to move in a line 
mathematically straight, which is, therefore, a much more perfect 
line than that of either rail. Since no single length of rail can be 
mathematically straight, it follows that mathematical correctness 18 
unobtainable with several lengths of rail placed end to end, or in 
parallel lines forming the gauge of bi-rail tracks. Thus each rail 
is really a series of slight curves, and in the case of trucks with 
axles fixed parallel to one another it is impossible for the wheels to 
run on the rails without considerable flange action taking place, 
and the truck will receive repeated side thrusts. These become very 
serious at high speeds, and place a limit to the maximum speed 
attainable without derailment. 

Mr. Warner calls the path traversed by the centre of gravity of a 
vehicle running on a pair of mathematically perfect rails the “ con- 
formity linc," and the object of his invention is to allow а railway 
or tramway truck to follow this line whilst the wheels and axles 
follow the imperfect path provided by the actual rails. 

As will be seen from the diagram showing a plan and elevation 
of the Warner truck, each pair of wheels and axle are Íree to set 
themselves to tho direction of the rails at each point, indepen- 
dently of any motion of the other wheels, by rotating about a king 
pin. The frame of the truck on each side of the vehicle hangs 
by four links, two from each axle box, as seen in the elevation; 
these links can only move in paths described about the king 
pins as centres. The suspension of the car is thus very deli- 
cate, and it can easily be swung from side to side by & compara- 
tivly small force applied at one side. Notwithstanding this flex- 
ible suspension, the motion of the car under trial at West Ham 
was perfectly steady under running conditions, 

By the above arrangement of the wheels and axles it will be seen 
that central propulsion is obtained, and this is by some considered 
essential for steady running at high speeds. In the ordinary four- 
wheeled electric tramcar truck the propelling forces are applied at 
the yokes through the axle boxes, and are thus at the sides of the 
car, the result being & very irregular drive with a tendency to cause 
oscillations. ‘These oscillations are very noticeable in the case of 
many tramcars running at high speeds, and, of course, render the 
car more liable to derailment. 

The Warner truck allows a wheel base of 10 ft. to be used with 
one pair of axles, thus saving 20 per cent. on the first cost of a 
truck, where bogies would otherwise have to be fitted. Nor is 
this the only saving, since it is claimed that the life of wheels and 
track is very considerably lengthened. As an example, it may be 
mentioned that, in the case of car No. 51 of the West Ham Corpora- 
tion tramways, only one end was at first fitted up with Mr. Warner’s 
arrangement. At the end of 12 months’ running it was found that 
the tread of the wheels at the end of the car not fitted up had worn 
155 in. more than in the case of the wheels which had been permitted 
to adapt themselves to the varying direction of the rails. 

We learn that a car fitted with Mr. Warner's design of truck has 
been in use for over a year on the North Metropolitan tramways, and 
another on the Sheffield Corporation tramways for about the same 
period, in both cases with very satisfactory results. Mr. Warner's 
principle can be applied to bogie trucks, in which case the four 
axles would very rarely be exactly parallel, each setting itself to 
the direction of the rails at the points of contact of the wheels. 

The need of central propulsion and non-parallel axle trucks has 

only become noticeable of recent years, гіпсе it is the advent of in- 
dependent units instead of trains of units that has brought it into 
prominence. In the case of a train composed of a Jarge number of 
wagons, these exert a great steadying and controlling force on each 
other, though at the expense of wheels and rails, That this is of 
extreme importance is evident from the recent Paper read by Prof. 
Carus Wilson before the Institution of Civil Engineers, wherein he 
showed that the retarding force due to the flange action of the wheels 
was halved in the case of bogie trucks. It is also found tbat flange 
action accounts for from 40 to 50 per cent. of the tractive force in 
the case of railway trains. 
_ We understand that two English railway companies are consider- 
ing the adoption of Mr. Warner’s type of truck for their wagons, 
but it is on the Continent that Mr. Warner looks for the first im- 
portant developments. There is, of course, considerable difficulty 
in arranging for the adoption of such an alteration in truck design, 
since a large number of the wagons in use on English railways 
belong to private owners who are not very interested in the reduc- 
tion of draw-bar pull. 

Tramcar trucks are run under probably more severe conditions 
than any other form of traction, and any means for minimising 
wear and tear will be very welcome to tramway managers; for 
that reason we hope Mr. Warner's design of truck will receive an 
extended trial. Although it bad been in use for over two years, the 
truck certainly seemed at West Ham to give very smooth running, and 
in order to emphasise this Mr. Warner arranged for в trial run on & 
fixed axle single-truck car, following the trial run on car No. 51. 


LARGE MORSE CHAIN DRIVES. 


The Westinghouse Brake Company, of 82, York Road, King's 
Cross, London, inform us that they have recently executed an order 
for what is probably the biggest chain power transmission yet 
attempted, that is to say, three Morse silent high-speed rocker-joint 
drives complete, each to transmit 500 H.P. These drives were 
ordered by an engine works in Russia, Government of Moscow, 
which slready had а 280 н.р. Morse drive in satisfactory operation. 

The accompanying illustration gives a good idea of the appearance 
of these large drives, of which the following are further particu- 


Laror CHAIN Drives Bv THR WESTINGHOUSE Brake Co. 


lars: diameter of wheels 3778 in.; face width 22in.; chain 2 in. 
pitch, 10in. wide. Two chains run side by sido over one set of 
wheels at a speed of 1,480 feet per minute. 


«EFFULGENT" ALUMINIUM REFLECTORS. 


—— 


Although metallic shades for electric lamps have never come into 
extensive use, probably owing to their appearance, still there are 
many occasions and positions in which they will be welcome. Alu- 
minium is, of course, very suitable for such reflectors, since it is 
extremely light and does not tarnish. The Attracta Electrical Co. 
have placed on the market some aluminium reflectors, arranged in 
several shapes to suit different patterns of lamps. The reflectors 
are fitted on to the tops of the lamps, and the illustration shows 


ALUMINIUM REFLECTOR BY THE ATIRACTA Execrricay Co. 


one fitted on to an Osram lamp Naturally the candle-power 
in the downward direction is much increased, the figare claim 

being eight or nine times the normal candle power. It will be seen 
from the illustration that the horizontal candle-power will be little 
affected, whilst in the case of metallic filament lamps, in which n 
vertical candle-power is usually very small indeed, considerable 
benefit should result in the light obtained below such lamps. | 
are informed that these reflectors are in use at the Savoy Hote 


| London, and also by several Corporations. 
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ELECTRICAL ENGINEERING WORK IN 1907. 


In our last issue we gave some particulars of the chief contracts 
executed by some of the leading electrical engineering firms during 
1907, and we are now able to add to this list the following :— 


The UNION Evectric Co. point out that, as their business is chiefly 
in the way of supplying contractors with electrical apparatus for in- 
atallation work, it is only on rare occasions that they know where their 
goods are going, and where they have been installed, except in the 
case of their dealings with municipalities. The company have been 
favoured with ordera for arc lamps and their accessories, for the 
“ Excello," ** Kohinoor,” totally enclosed and open types, for the 
following Corporations : Southport, Fulham, Blaokpool, Brighton, 
Greenock, Halifax, Loughborough, Newcastle, West Hum, Wolver- 
hampton, Leicester, Rath, Exeter, Johannesbur,, Gloucester, Hanley, 
Kingston, Devonport, Newcastle, Poplar, Huddersfield, Keighley, 
Nottingham, Paisley, Wrexham, Northampton, Barnsley, Accring- 
ton, Leamington, Pontypridd, Gosport, Croydon, Leeds, Dundee, Kil- 
marnock, Newport (Моп. ), Cardiff, York, Darwen, Manchester, Derby, 
Aberdeen, Worcester, Wakefield, Salford, Perth, Southampton, St. 
Helens, Bradford, Kettering, Walsall, Walthamstow, Barking, St. 
Pancras, Hammersmith, &c. ` 

The principal individual installations are as follows : The electric 
arc lighting fur the handsome building of the Birmingham University ; 
arc lamps, &c., for the British Museum; arc lamps for the modern 
premises of Messrs. Debenham & Freebody. This installation is par- 
ticularly interesting as probably the largest installation in London of 
inverted arc lamps, there being 300 inverted arcs in the various 
departments. The outside is illuminated by ‘‘ Excellos" ; the lighting 
of the Aberystwyth promenade by Excello ares; supplying are 
lamps of the inverted type for the lighting of the London County 
Council Schools of Art, &c.; шеше at Messrs. Harvey's metal 
perforating works poly phase motors; and high-tension switchboards for 
various firms and Corporations, including the Tredegar Coal & Iron 
Со. and Wolverhampton Corporation. Other interesting customers 
who have coma to the company for important work during the year 
are: the Huzur Electricity Works, the River Plate Electricity Co., 
Messrs. Colville & Sons (for their rolling mills), Sir W. Arrol & Co, 
the Tranmere Bay Development Co., &c. 


Mesars. Vickers, Sons & Maxim have carried out a number of im- 
leet contracts during the past year, including : Orders for numerous 

ynamos, motors for 12 in. gun mountings, &c., for the Admiralty ; 
air compressor, &c., and motors for the War Office; battleship equip- 
ment, including five dynamos, motors for air compressors and for gun 
mountings for the Russian Admiralty ; large order for motors, includ- 
ing 16 variable-speed motors of 60 B. H. r., for Japan; two 500 B. R. P. 
generating sets for South Africa; one 1,000 kw. dynamo for corpora- 
tion tramways, 950kw. double-current generator for electric furnace 
work, also several steam sets of sizes from 100 kw. to 500 kw., together 
with a large number of motors, both alternating and continuous, for 
collieries in Yorkshire and South Wales and for engineering works ; 
turbo-alternators of 1,200 kw. and 2,400 kw., also four 300 kw. and two 
500 kw. motor-generators for Vickers’ Sheffield works ; Vickers’ patent 
beltless drives for planing machines have been supplied in large num- 
bers for works in the United Kingdom and abroad ; and electric induc- 
tion furnaces of several sizes have been supplied, also generators for 
same of from 150 kw. to 60 kw. 


Arc Lamps (Lrp.) report that they have supplied large numbers of 
their lamps during the past year. A few of the company's leading 
customers were: The Fairfield Shipbuilding & Engineering Co., the 
Newcastle-on-Tyne Electric Supply Co., British Insulated & Helsby 
Cables, Dunderland Iron Ore Co., Tranmere Bay Development Co., 
Gravesend Corporation, London County Council, R. Johnson & Nephew, 
6. E. Taylor & Co., Wm. Coates & Sons, Peter Brotherhood, Hans 
Renold (Ltd.) and Hall, Higham & Co. The above firms took between 
them 1,420 lamps, but this figure is only а small proportion of the 
number of lamps supplied by the company during the year, and there 
are, of course, many cases in which they are not allowed to montion 
the names of their clients. 


Messrs. Davipson & Co. supplied during the t year a large 
number of Sirocco“ centrifugal fans to ships of the British and 
oreign navies and to many vessels of the mercantile marine. In the 
long list of warships equipped with these fans are to be found H. M. S. 

Dreadnought,” “Inflexible,” “Indomitable,” and Invincible.“ 
Amongst the merchant vessels are the ‘‘ Lusitania " and ‘‘ Mauretania.” 
The firm has in hand a contract for the heating equipment of two ex- 
tensive machine shops of steel works in Japan. A large number of 
fana have also been installed in mines in Great Britain and the colonies 
Ding to the increase of the firm's businees inthe United States it has 

heen ound necessary to form an American company to deal with the 
orders Originating from that country. The new American company 
(the Sirocco Engineering Co.) has ite headquarters in New York, 
while a well-equipped factory for the manufacture of these fans has 
heen established in Troy, N.Y. Additions and extensions have also 
n made during the year to the parent company's works at Belfast. 
Messrs. Mavor & Courson report that business during the year has 
been better than for years back. The out hut has been a record one, and 
prospects are still good. A considerable development has taken place in 
the business in connection with mining, and more particularly mining by 
electrical coal-cutters, which are being brought into operation for the 
working of seams which, in many cases, could not otherwise be dealt 
with, and also for introducing methods of mining which greatly in- 
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crease the output from а colliery. An interesting feature in connection 
with this development is that no opposition has been experienced from 
the workers. The use of electric coal-cutters relieves the miner of the 
most disagreeable par* of his work, and sets him free for the easier and 
less trying operations. The result is increased output and consider- 
ably increased revenue to the mineowner and increased pay to the 
miner. Electric winding, ventilation, pumping and hauling are now 
also commonplace applications of electric power in mines. A consider- 
able amount of work has been dono in textile factories, paper mills and 
other industrial concerns. 


Messrs. CLatp HAMILTON (LTD.) carried out some important con- 
tracts during 1907, including the complete electric lighting and venti- 
lating of Dunrobin Castle for the Duke of Sutherland, where two large 
gas engines (with suction gas plants), dynamos, storuge batteries, &c., 
were installed. A similar installation has also been fitted at Langwell 
House for the Duke of Portland, power being obtained by gas engines 
and suction gas plants. The firm also completed a large installation 
in the Western Infirmary (Glasgow) and in the Maternity Hospital, 
and they are finishing the electric lighting installation, ventilating 
and heating, telephones, bells, &c., on the new Royal yacht Alex- 
andra,” buflaing at Pointhouse. The firm have also several other 
vessels on hand, including two large steam yachts, in which the winches 
are being worked electrically ; and they are executing the electric 
lighting, ventilating and telephone installation at Dykebar Asylum, 
near Paisley. 

Messrs. ANDERSON & MUNRO report that the first eight months of 
1907 were busy ones. After August inquiries and orders for contracts 
of any size became scare, with ал tendency to revival manifesting itself 
during December. The demand for suction gas plants for private 
generating stations continues to increase. 


ELECTRIC TRANSMISSION FOR MINE WORKING 
IN NEW SOUTH WALES. 


An esteemed correspondent in New South Wales, in forwarding 
us his remittance for Tue BIG BLUE Book for 1907 (and his order 
for 1908), sends us the following interesting note :— 

1 am in the midst of erecting the first long-distance trans- 
mission scheme in Australia, and feel sure the following hurried 
notes will be of interest to you and your readers. The New Hill- 
grove Proprietary Mines (Ltd.), whose property includes the Pro- 
prietary Golden Gate and Eleanora Mines, have (on the advice of 
their consulting engineer, Mr. E. A. Paterson), owing to the con- 
stantly increasing price of wood and tho difficulty of obtaining 
an adequate and constant supply, gone into the matter of the 
electrical drive of the whole of their extensive plant, Wood costs 
18s. a load, coal 35s. a ton delivered at mine, and the calculated 
saving by using electrical energy is £6,000 per annum. | 

Nineteen miles from the mines, which are situated in a particu 
larly inaccessible gulch 1,500 ft. deep, is the Styx River, fed from 
mountain springs in the Guy Fawkes district. From this river the 
water for feeding the turbine is taken through a fluming 8 ft. by 
2 in. deep, built of hardwood and tied with galvanised iron, riveted 
and soldered, 2,000 ft. to the penstock. The fall is 2 in. per chain, 
and the fluming is designed to run 18in. deep on full load. The 
construction difficulties were enormous. In its course the flume 
passes over a trestle bridge 100 ft. high, is hung round a sheer bluff 
300 ft. long, passes through a tunnel 80 ft. long, around another 
bluff 48 deg. slope, then along a side cutting to penstock. The actual 
road distance from Hillgrove is 25 miles, near the main road to 
Kerpsey. Two and a-half miles of track through exceptionally 
rough country had to be cut to reach the gulch (averaging 600 ft. 
deep about power- house). 

From ike start of ‘hie work until water was first passed through 
the flume 12 months had elapsed. From the penstock, 5 ft. square, 
15 ft. deep, a 16 in. steel pipe conveys the water 600 ft. t» the tur- 
bine valve, the actual available head being 800 ft. - 

The turbine (by Messrs. Gilbert, Gibbes & Co., of Kendal) is О 
the vortex type, consuming approximately 600 cubic fi. per minute, 
with special governing arrangements. The alternator, direct- 
coupled through a flexible coupling, is of the Siemens three-phase 
427 U. R. type, with direct coupled exciter, Messrs. Siemens being 
the contractors for the scheme. The output is 95k.v.s., 550 5 
50 cycles, 750 revs. per min., 165 kw. at cos ф=0`85. The gate 
from this machine is taken to a 160kw. raising transformer, oil- 
cooled, three phase, and stepped up to 23,000 volts, for transmission 
across the 19 miles overhead route to Hillgrove Lightning arresters 
comprise bow-pattern arresters, choking coils and special non- 
i ive resistances. | : 
nthe. power house, 84 ft. by 12 ft., is rituated in a peculiarly inac- 
cessible place at the bottom of the gulch, all the machinery PE 
lowered down on а 14 in. steel rope, the heaviest piece Weiß ing 
5 tons. Provision has been made for duplicating the plant by simp e 
extension. The fluming and transmission line have been designe 
for 560 н.р. The transmission line is of 7/18 bard-drawn copper, run 
on three triple shed high-tension insulators, 8 ft. centres, posts 
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spaced 150 ft., stringing back, 4in. by Зір. cross-arms, passing 
through dense scrub and across rugged country intersected by deep 
ravines. In Hillgrove the high-voltage current is taken to two 
80 kw. towering transformers (oil-cooled, same type as at Styx) 
through oil-break switches and high-tension expulsion fuses, one 
unit feeding the Eleanora, the other the Proprietary Mine. The 
voltage is here dropped to 550 (or under) and feeds the motors at 
500 volts 50 cycles. | , 

At present only the Elcanora section is being electrified, the 
aggregate of motors being 130 B.H P. The motors driving the 
crusher stations stamp mill, concentrating machinery, pumps, &e., 
are of the Siemens V induction type, starter oil-cooled, fitted with 
under-load releases. The electrification of the Proprietary section 
will probably be proceeded with next year. The plant was to have 
been completed at the end of November last, and should be in full 
running order in December. 

Mr. M. O'Connor has had charge of the erection of the whole of 
the fluming and mechanical engineering work at the Styx River 
end of the line, Mr. C. Olsson has had charge of the construction, 
and I have carried out the general detail design and construction 
of the scheme with Mr. E. A. Paterson. 

HAROLD J. Мант, Electrical Engineer in Charge. 


LEGAL INTELLIGENCE. 


— 


Electrica] Company Finance. 


In the City of Londcn Court, on Tuesday, a claim was made by Mr. 
F. Sanderson, member of the London Stock Exchange, against Mr. 
G. Pearson, electrical engineer, for £20, money lent, the defence being 
that the money was advanced to the London Electrical Synd. (Ltd.), 
of which defendant was managing director. ` Plaintiff said that in 
1902 defendant persuaded him to take up 120 £1 shares in the London 
Electrical Synd. (Ltd.), which he paid for in full, and his partner, Mr. 
Levy, took 160 shares. Later on defendant borrowed £20 of him 
privately. Defendant offered him 50 more shares for the £20, but he 
declined. "The company had since gone into liquidation, but the wit- 
ness received no notice of it, although defendant was liquidator. The 
share certificates of the Electrical Syndicate were not issued for two 
years. Defendant said the loan was to the company to pay wages. 
The company had since been reconstructed. 

Judge REsTovr, K. C., found for the plaintiff, but without costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Neath Rural District Council invite applications for the position 
of engineer and manager of their electric lighting system. Com- 
mencing salary £200, rising to £250 by annual increments of £25. 
Forms of application, &c., from the Council's engineer (Mr. D. M. 
Davies), Council Offices, Neath. Applications, addressed to Chair- 
man of Council, c/o Messrs, Cuthbertson & Powell, Wator-street, 
Neath, by Feb. 1. See an advertisement. 


Àn installation inspector is required for Stepney electricity de- 
partment, used to the inspection and testing of installations for 
electric light and power, and meter reading, experienced with 
Wright's demand indicators. Applications to the engineer and 
manager (Mr. W. C. P. Tapper), 27, Osborn-street, Whitechapel, 
London, E., by Jan. 21. See an advertisement. 

A gentleman is required to assist in the opening of a branch 
business for the sale (shipping and home) of electrical appliances. 
F'actories abroad. See an advertisement. 


A draughtsman is wanted in large cable works in London dis- 


trict, used to design of junction boxes, feeder pillars, &. See an 
advertisement. 


An assistant is wanted, experienced in adjusting standard coils and 
shunts. Applications to Mr. R. W. Paul, Newton Avenue Works, 
New Southgate, N. See an advertisement. 


Àn examiner is wanted for telephone instruments iu course of 
manufacture. Applieations to British Insulated & Helsby Cables, 
Milton-road, Liverpool, E. See an advertisement. 


À shift engineer is wanted for Elland electricity works. Appli- 
cations to the Clerk to the Council by 20th inst. 


A switchboard attendant is required for Middlesbrough electricity 
works. Applications to Borough Electrical Engineer by Jan. 20. 


Mr. J. D. Caird, of Aberdeen, has been appointed traffi: superin- 
tendent of Halifax Corporation tramways, at а salary of £250, 
rising to £350 per annum. 


Owing to Mr. О. F. Francis, of Kirkcaldy, who was selected for 
th» position of borough electrical engineer at Carlisle, having de- 
elined the offer, the Carlisle Electricity committee have now offered 
the appointment to the second in the list of selected candidates, Mr. 
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counted upon the fingers, and. these instances may be accounted for intend to spend £12,573 on widening lines, and will charge the cost 


satisfactorily from the electrician's point of view. The whole to depreciation 


county is oming netted with electric cables which are t 
! 15 future operations on less costly ие Inquest.—At West Hartlepool on Monday, an inquest was held 
and the foundation on which success during this and subse. | ОП an apprentice named Nichol, who was killed at Messrs, Gray & 
quent years will be built. The system will ease prices, famili. | Cors north shipyard on the 11th inst. 
arise ш power users with the new motive force in their Hesry Picken, foreman riveter, said deceased and other lads were 
midst, and render safe such extensions as will be necessary in the | engaged in gathering tools and rivets at the bottom of the dry dock 
future. There are, of course, many districts in which no general sup. itness was told that deceased was walking along the bottom of the 
dock, and was passing an enclosed electric lamp, When he slipped on a 
pneumatic pipe, and in falling grasped hold of the electric lamp. 
Mr. S. TATE, engineer, said it was an ordinary arc lamp running on 


where supplies have been in the first instance tentative they 
have become as general as economical necessities would permit. 
Several large firms which began on these lines are now almost 
wholly driven by electricity, and in ute a diversity of ways 
ding trades, bleach works 
especially, and many lesser and adjunctive trades have been got 
all over Lancashire to an extent Which lends one to 

think that our great county will soon stand abreast of America 
Germany, Italy and other countries, where the electricity is as free as 


ALEXANDER JENKINS, apprentice riveter, said Nichol was carryin 
two cutting tools on his shoulder, when he fell against the woodwork 
of the box in which the lamp was placed, and caught hold of the lamp. 

The jury found that Nichol met his death by accidentally coming in 


Islington (London).—The Lighting committee recommend the 
Council to apply to London County Council for sanction to a loan 
of £28,804 for additional plant, &c., at the electricity works. 

The plant includes a 1,500 kw. steam turbine and alternator with 
exciter, condenser, air and circulating pumps, &c. (£9,642) ; cooling 
tower (including power-driven fans capable of cooling water for con- 
densers), foundations, &c. (£2,380) ; three water-tube oilers, founda- 
tions, steam pipes, feed pump, &c. (£9,470) ; steel coal bunkers (£1,412), 
and contingencies £400. 

Kirkcaldy.—The Council have decided to increase the salary ofthe 
burgh electrical engineer (Mr. О. F. Francis) by £50 per annum, to 
be further increased by £25 per annum for the next two years. 
Mr. Francis has declined the position of borough electrical engineer 
at Carlisle. 

Liverpool.—At the last meeting of the Tramways committee it 
was reported that last year’s traffic, both as regards receipts, pas- 
sengers carried, and earnings per car mile, was the greatest yet 
recorded. The passengers numbered over 124,000,000, nearly 
2,000,000 more than in 1908. The receipts were nearly £572,000, 
ап increase of over £8,000. The car mileage was over 12,200,000 
miles, an increase of nearly 116,000 miles, and the average earn- 
ings per car mile were 11:22d , an increase of 0:054. 

L.C.C. Tramways.—As a result of a Conference between the 
Works committees of Islington and Hackney Borough Councils it 
is recommended that London County Council should be asked to 
widen Ball's Pond road (running between the Essex and Kingsland- 
roads) in order to accommodate a double line of electric tram ways. 
The road, an important one, is very tortuous. 

Maidstone.—The Tovil tramway route was opened for traffic on 
Monday. 

Manchester.— The result of the working of the parcels depart- 
ment for the past nine months had been an income of £3,670 at 
the expenditure of £2,586. 

Marriage.—The marriage took place at St. Mary Abbot's (Lon- 
don, W.) on Wednesday of Mr. Sidney George Brown, eldest son of 
the late Mr. Sidney Brown, of Bournemouth, and Miss Alice Mary 
Herbert Russel Stower, only danghter of the Rev. C. J. Stower and 
Mrs. Stower, of the Vicarage, Sudbury, and niece of Prof. John 
Perry, F.R.S. Mr. Brown is well known in telegraph circles as the 
inventor of the Brown relay and other telegraph apparatus. After the 
ceremony there was а reception at 34, Palace Gardens-terrace, W., 
which was largely attended, among those who had been invited being 
Sir William and Lady Crookes, Sir David and Lady Gill, Sir J ohn 
and Lady Denison Pender, Lady Lockyer, Prof. and Mrs. Ayrton, Sir 
William and Lady Huggins, Sir William Preece and Miss Preece, 
Sir William and Lady Ramsay, Prof. H. E. and Mrs. Armstrong, 
General and Mrs. Festing, Prof. and Mrs. Vernon Boys, Prof. and 
Mrs. Carey Foster, Prof. Hele-Shaw, &c. 


Marseilles Electrical Exhibition.—The organisers of this exhi- 
bition have issued a circular pointiog out the advantages British 
manufacturers will derive from being represented at the Inter- 
national Exhibition of the applications of electricity, which will be 
held in Marseilles during this year. 

Names of intending exhibitors may be sent up to Feb. 1, and all in- 
formation regarding the consignment and installation of exhibits must 
be furnished before Feb. 15, The exhibits must arrive at Marseilles 
by March 20 at latest. The tariffs for allotments for stands are as 
follows: First square metre, 100fr., with 50fr. per square metre up to 
5 sq. metres, an’ 30fr. per square metre after. The rules and regula. 
tions, tariff charges for space and stalls and the supply of electricity, 
together with a list of awards, will be forwarded on application to the 
Commissariat Général, 52, Boulevard Louis-Salvator, Marseilles; the 
tecrétariat Général, 63, Boulevard Haussmann, Paris; or to the 
British Representative of the Exhibition, 71, Fleet · street, London, 
E. C. In France the forthcoming exhibition is powerfully supported 


Marylebone (London).—The Electricity committee have adopted 


: ein for 
П plug meter by means of which a supply of electricity f. 
radiators, DOW uo. ean be registered for charging at special 


Lancashire municipalities have expended enormous sums in view of 
the apparent certainty of success in the immediate future, and most of 
them are already reaping their reward. At great cost the Lancashire 
Electric Power Co. has laid its mains to take in a large number of 
small municipalities and urban areas, and is at present awaiting sanc- 
tion to the transfer to it of seven or eight provisional orders. The 


industrial enterprise, but which are ex pected to add to the wealth and 
commercial stamina of the county. "The next few years will probably 
witness an Important, exodus from Manchester and Salford into the 
surrounding districts, which are now linked up all round by easy and 
frequent tram services, a8 well as by railway accommodation for goods 
transit. Some 300,000 spindles are now driven by electricity, and con- 
sidering that electrical textile driving is but about 2 J years in vogue 
the result may be deemed satisfactory. Several new mills are to be 
electrically driven, and other rojects have not yet definitely decided 
Whether steam or electricity shall be applied. 


with 500 tons of auriferous co i 
: of au copper ore per month, the motive power 
ne transmitted to the mine from a hydro.eleetrio generating sta- 
s on the Zambesi River, about 2 miles distant. The necessary 
Surlace works, with the exception of the water race, have been prac- 
: tically completed. 


a Erlibition.—Dudley electricity department have organised an 
i of electric motors, electric light fittings, cooking and heat. 
g аран, Ko., at the power station. Amongst the exhibits are 
ers driven by motors (shown by Messrs. Harper, Sons & 
ап), Working motors (by Messrs. Whittaker Bros.), an electric 


drill (by Ur. E. C. Th iti 
Westinghouse Co, eedam), and flame arc lamps (by the British 


. factory and Workshop Regulations — Notice is gi 
Айды given that an 
Ad an: held by Mr. James Swinburne at the Council Chamber, 
1 0 a Westminster, on March 3, into the Draſt Regulations 
trie eneration, Transformation, Distribution and Use of Elec- 
АД АП А The Chief Inspector of Factories and any objector 
affecte 7 55 ег person who, in the opinion of the Commissioner, is 
dd Aen Regulations may appear, either in person or by 
Faft Regie Or agent. Prints of the objections received to the 
Jin 5 ations can be obtained at 3s. 9d. per copy, unless before 
Dino 1 Treasury Solicitor, Law Courts Branch, 276, Royal 
esires hi ustice, London, W. C., receives notice that any objector 
18 oe to be treated as confidential. 
Y House.—The followi ial f lect hav 
b 9 following special courses of lectures have 
MI g. ed: Mr. Robert Hammond, M.Inst.C.E., M.I.E.E., 
A ж оя Electrical Legislation,” commenced Jan. 15 ; Prof. 
mencin ré ilson, M. A., M. I. E. E., on Dynamo Design,“ com- 
on “ Seconden 205 and Mr. W. R. Cooper, M.A., B. Sc.. N. I. E. E., 
Secondary Batteries,“ commenced Jan. 14. 


i At a ratepayers’ j 
in th Es payers meeting on Wednesday the clauses 
energy owes Proposed bill relating to the supply of electrical 
ted. Side the district and to the supply of electric fittings were 


electrical | (London).— Owing to the increase in the demand for 
cable is to be 1. for power in High- street, Fulham, а new main 
be., at an eat: aid and additions made to the existing switchgear, 
nude estimated cost of £605, 

for ning wield. —The traffic receipts of the tramways department 
expenditure 28 ended Dec. 81 were £65,006, апа the working 
£10,050 for i 1054, leaving surplus of £32,952. After deducting 
charges, the рЫ £7,402 for redemption of debt and other 
absorbed r4 oalance Was £14,598. Deprecia‘ion (at 8 per cent.) 
for the Corres, 90, leaving a net surplus of £5,305, against £2,900 

“sponding period last year. The Tramways committee 
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power rate, without & consumer being obliged to wire & separate 
circuit. The Reason Mfg. Co. will supply the 100 unit size at 103. 
each, and as the committee consider the use of the meter will be 
advantageous, they have directed the resident engincar (Mr. F. A. 
Wilkinson) to secure а8 much new business with the meter as pos- 
sible. The meters will be rented at 28. 6d. per quarter for the 100 
unit size. 


New Book. —Messrs. Harper & Bros. are adding to their series 
of electrical handbooks a volume entitled Electric Are Lamps,“ by 
Mr. J. Zeidler and Mr. J. Lustgarten. The book will deal with the 
principles, construction and working of arc lamps. 


Oxford —A special meeting of the Council was held recently to 
consider a report by the Council's consulting engineer (Mr. 8. 
Sellon) on the suitability of the Dolter surface contact system of 
traction for the local tramways. 

By sec. 62 (2) of the Oxford and District Tramways Act, 1907, the 
City of Oxford Electric Tramways (Ltd.) may install the Dolter surface 
contact system if it can be proved that such system has been working 
satisfactorily for six months in ony place in Great Britain. А visit 
was made to Hastings as one of the росе where the Dolter system 
is in operation, and after setting out the results of his visit, Mr. Sellon 
concludes his report as follows :— 

“Т, therefore, strongly advise that advantage be taken of the pro- 
tective clause afforded by the Act of 1907, and to say that on the advice 
of their consulting engineer the Corporation are of opinion the line at 
Hastings has not worked satisfactorily for the last six months. 
Upon the Corporation taking up this attitude the onus is then on the 
Dolter Co. to show that the line has been working satisfactorily for the 
last six months, and they are entitled to ask for the appointment of 
an arbitrator to decide this question. If your technical adviser is 
wrong they have nothing to fear." 

The General Purposes committee, having considered Mr. Sellon’s 
report, recommended the Council to adopt the following resolution : 
« That in the opinion of the Corporation the Dolter surface contact 
system has not been working satisfactorily for six months in any place 
in Great Britain. After discussion this course was adopted. 


Personal.-- Мг. W. Kirkham, late of Messrs. W. T. Glover & Co.'s 
contract department, has joined the staff of Messrs. Siemens Bros.’ 


рїш Works at their Manchester branch, 196, Deansgate, Man- 
chester. | 


Poplar (London).—Acting upon the advice of the borough elec- 
trical engineer (Mr. J. H. Bowden) the Council have decided to offer 
better terms to long-hour consumers, and’a rate of 2d. per unit for 
lighting is to be offered to tradesmen entering into agreements for 
not less than 12 months for inside and outside lighting, with a mini- 
mum charge of 50 per cent. of the maximum current consumable, 
on an average of six hours' lighting per day ; or for inside lighting 
only, on similar conditions, at 24d. per unit. 

It has been decided to substitute pairs of 90 c p. metallic filament 
lamps for existing pairs of 19 c.p. carbon filament lamps in the 
public lamp columns during the ensuing year at an estimated addi- 
tional cost of £188. 3s. 4d. per annum. 


Presentation. Mr. J. C. Elvy, A. M. I. C. E., meter superin- 
tendent at St. Pancras (London) was recently presented by the 


staff of the department with a salad bowl on the occasion of his 
marriage. 


Rotorua (N.Z.).—At this town, which has a population of about 
9,000, there are 5 (owned by the New Zealand Govern- 
ment Tourist Board). e generating Пап consists of two 50 kw. 
turbine-driven Mordey inductor alternators. The station voltage is 
8,600,’and the voltage at consumers’ terminals 100, the frequency 
being 50 per second. A 18-mile transmission scheme and conver- 
sion to 6,600 volts three-phase transmission is in hand, and the 
transmission line will be of aluminium. There are 90 consumers. 
The consulting engineer is Mr. Lawrence Birks, B. Sc. 


St. Pancras (London).— The borough electrical engineer (Mr. 
Sydney W. Baynes), reporting on the London Electric Supply Bill, 


states that St. Pancras would be involved in the scheme to supply 
electricity over a wide area. 


It was not clear (continues the report) whether the compan would 
compete for the Council's * but it appeared to te the inten- 
tion to supply private consumers with power. It was undesirable that 
the company should possess powers over the St. Pancras area. There 
was not sufficient provision in the bill for the protection of the local 
authority as regards the breaking up of roads, &c. 

Mr. Baynes traverses the statement iu the London and District 
Electricity Supply Bill that the generation of energy is expensive 
because it is in the hands of а number of authorities and companies, 
and that it is expedient that electricity should be generated on a large 
scale in order that it may be used to а greater Teres for industrial 
and other purposes. The results obtained at large stations recently 
do not bear out these assertions. Inthe case of the Lots-road generat- 
ing station, Mr. Baynes understands that the works costs were extra- 
ordinarily high for a station supplying so much power and with such 
an excellent load factor. Sec (3) of the bill provides that in the 
event of a local authority being authorised to supply in the area, the 
company shall not supply power without the consent of the authorised 


distributor, provided the authorised distributor is willing to give & 


sufficient supply of energy at a price which the company are su lyin 
it, or are willing to supply it. Under this clause Mr Baynes un i 
that the company would be in direct competition for all the Council’s 
power consumers, and might easily bring the price down to an im- 
possible figure, obtain the Council’s power load, and the lighting of 
power consumers (for it has been proved that 20 per cent. of the power 
supply was sufficient to provide full lighting for most power con- 
sumers) Mr. Baynes further pointed out that under the bill, whilst 
the company supplying an authorised distributor were only liable to a 
penalty of £10 per day in default of supply, the authorised distributor 
would be liable to each individual consumer in the event of the com- 
pany failing to supply. 

It has, therefore, been decided that the Council shall oppose both 
bills. 


Shanghai.—In the French settlement in this town there are elec- 
tricity works (owned by the Oie. Française de Tramways et d’ Eclair- 
age Electrique). The total capacity is equal to 10,000 8 c.p. lamps. 
Current is supplied to consumers at 120, 240 and 480 volts. The 
boilers were supplied by Messrs. Babcock & Wilcox, and the engines 
are of the Corliss compound horizontal type, with surface con- 
densers, the electrical generators being by the G.E.C., New York. 
There are 125 consumers, representing 10,000 8 c.p. lamps already 
connected. There is also а traction load, the company owning a 
short tramway network, on which 98 cars are in regular gervice. 


Skelmorlie (Ayrshire) .—The Skelmorlie & Wemyss Bay Gas & 
Electric Supply Co. are preparing а scheme for the supply of elec- 
tricity in Skelmorlie. 


Sunderland.—The formal inauguration took place on 9th inst. at 
the Hylton-road electricity works, of the new 2,000kw. turbo: 
generator (Willans turbine, Dick Kerr alternator). The generating 
sot has been named the “ Bruce,” after Ald. Bruce, chairman of the 
Electricity committee. The condensing plant was supplied by the 
Klein Engineering Co., and the boiler house plant by Messrs. Bab- 
cock & Wilcox. 

The boiler house equipment consists of four Babcock & Wilcox water- 
tube boilers, with super-heaters, chain grate stokers, water-treating 

lant, boiler feed-pumps, coal bunkers, and coal conveying plant, ke. 

here are two chain grate stokers to each boiler, each having a grate 
area of 50sq. ft. The coal conveying lant is capable of handling 20 
tons per hour, which rate can be greatly exceeded if desired. Messrs. 
Babcock’s contract also included the supply of water softening plant, 
for which Messrs. Mather & Platt were su -contractors ; boiler f 
pumps, for which Messrs. J. P. Hall & Sons were sub-contractors, and 
an economiser, for which Messrs. E. Green & Son were sub-contractors. 


Swansea.—The Harbour Trust have, it is announced, terminated 
their contract with Mr. J. 8. Brown, who bas hitherto superv! 
and worked the harbour electric lighting plant. It is proposed to 
make additions to the plant in order to supply electrical energy t> 
the new dock and for power generally, and an engineer із to 06 
appointed to supervise the plant. 


Turkey.— The '* Levant Herald " states that the Turkish Ministry 
of Public Works has received an application for в concession for an 
electric light and traction project at Monastir, the applicant being 
Mustafa Shukri Bey, vice-president of the Chamber of Commerce. 
Two Italian engineers, Sigs. G. Passizzi and L. Galeotti, have 
applied for a concession for electric lighting at Smyrna. 


Woolwich.—The staff of the electricity department has b:en 
organised on a permanent basis, and the engineering portion has 
been divided into three classes :— , { 

First class, with а commencing salary of £180, and a maximum 0 
£220 per annum (two officers) ; second class, commencing £140, тах!” 
mum £150 (one officer) ; third class, commencing £90, maximum £140 
855 officers). Various members of the staff (engineering and clerical) 

ave been granted increases of salary. 


Festivities—The third annual supper of the staff of Hanley 
Electricity Works was held on the 9th inst. when a large number, 
supported by local contractors and electrical friends, wese present. 
Ald. Coates (chairman ofthe Electric Lighting committee) being un: 
avoidably absent, the chair was taken by Councillor Schoß 
(vice-chairman). 

4 Success to the Hanley Electricity Supply was prope by Mr. 
CuaRLES Озвокме (Blackburn, Starling & Co.), who sai that the un 
dertaking had made great strides since supply was first given.. z 
response, Mr. C. Н. Үклмах, the chief engineer, stated that working 
costs at Hanley for the last four years had varied but little, now 
standing в large increase in ovtput. For 1905 it was £5,162, 1 " 
£5,685, 1905 £5,125, and for 1906 £6,131. ‘Ihe gross working expen“ 
ture since the start had been £55,438, and including m men i 
&c., £74,024. Added to this were intereat payments of £25,528 "ih ў 
repayments of loans aggregating £22,68), while the total гесер 
during the 12 years of operation came to over £125,0(0. hat 
represented a sale of 8,000,000 units, and one-fourth more than t 
number were generated. The aggregate profits were, roughly, £8, 
and losses £3,600, showing a surplus balance of about £5, 
amounted to £11,378 and salaries £8,478, so that labour к 
nearly £20,000 benefit Ьу the establishment of the works. He К 
never had a better staff. The town, as a whole, received t vd 
from the electricity undertaking. Electric lighting to-day only 


one. third of what it did three years ago in Hanley, owing бопе 
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lamps and reductions in the price of current, so that the craving for 
cheapness could be met while giving a decidedly good article. Gther 
toasts followed, and a very enjoyable evening was spent. 

The seventh annual smoking concert of the St. James Electric 
Cricket Club was held at Anderton’s Hotel, London, E.C., on the 
lith inst. The general manager of the St. James and Pall Mall 
Co. (Mr. F. J. Walker) presided. The programme was a long one, 
and the evening proved most enjoyable. 


Electrical Engineers’ Ball.—This event, which has been held 
with increasing success during the last few years, is to be repeated 
at the Hotel Cecil, Strand, London, on Friday, Jan. 31. Tickets 
from any member of the committee, a list of whom can be obtained 
from the hon. secretaries, Messrs. A. M. Sillar and H. Alabaster. 


ln. 1 ————  — — 


TRADE NOTES AND NOTICES. 
TENDEBS INVITED. 


The Docks committee of Bristol Corporation invite tenders for the 
supply and delivery, construction and erection in place, completion, 
testing and maintenance for 19 months of the cables and appliances 
for eonveying electrical energy from the point at which it is 
delivered to the dock estate to the various distribution boards at 
the old and new docks, Avonmouth. The tenders are to include 
the construction, delivery atd erection in place, fitting, completion, 
testing and maintenance for 12 months of the electric} lighting 
installations, complete in all details, for the various buildings, rail- 
way yard, wharves, &c., at the Royal Edward Dock, now in course 
of construction. Tenders only from firms who have done similar 
work before, and tenderers will be required to state what work they 
have done of this nature. Copies of specification, &c., after Jan. 20, 
from the engineer, Mr. W, W. Squire, engineer's office, Cumberland. 
road, Bristol. Tenders, addressed to the Secretary of the Docks 
committee, Docks Offices, 19, Queen-square, Bristol, by 10 am. 
Feb. 17. Further particulars are given in an advertisement. 


Cardiff Corporation invite tenders for extra-high-tension three- 
phase feeder cable and one 500 kw. motor generator. General 
conditions, specification, and form of tender from the city elec. 
trical engineer and manager (Mr. Arthur Ellis), Central Offices, 
The Hayes, Cardiff. Tenders to the town clerk (Mr. J. L. Wheatley), 
City Hall, Cardiff, by Jan. 28. See also an advertisement, 


Plymouth Corporation invite tenders for the supply of stores 
during the 12 months ending March 81, 1909: (1) arc lamp carbons, 
(2) electricity meters, (3) transformers, (4) paper insulated cables, 
(5) lubricating oils, &c., and (6) engine waste, &c. Specifications, 

„ шау be obtained from the borough electrical engineer (Mr. 


sis Оке), 1 Hook Plymouth, to whom tenders by 4 p.m. 


Tunbridge Wells Corporation are prepared to receive tenders from 
manufacturers for supply and delivery of h. and 1.t. cables during 
the ensuin 12 months. Specifications, &c., from the consulting 
engineer ( r. Horace Boot), Electricity Works, Tunbridge Wells. 

enders, addressed to the town clerk (Mr.. W. C Cripps), Town 
T ubridge Wells, by 10 ат. Feb. 1 See also an adver- 

sement, 

i 1 County Council invite tenders for Q the manufacture, 
еу and laying of about 5 miles of 1.6. lead-covered electric 
at е and about 2 miles of telephone cables, &c. ; and (b) the laying 
: stoneware cable ducts, building manholes, re-paving, &c., for the 
onstruction for electric traction of the Council’s tramways in 
à edonian- road and Seven Sisters-road. Tenders, upon official 
en to be obtained from the clerk of the Council, Mr. G. L. 

1 ше, County Hall, Spring gardens, S.W., аге to be lodged by 

bue Feb. 4. Further particulars are given in an advertisement. 
К шз County Council require tenders by 11 am. Jan. 21 for 
| Pply of about 500 tons of steel slot rails and 190 tons of conductor 

эк required In connection with the equipment of tramways on 
nein ground conduit system. Specification from the Chief 

gineer, County Hall, Spring- gardens, S. W. 

lford Corporat on require tenders for supply of tram rails. Par- 


Salta trom the Manager of the Tramways, 32, Black'riar:-street, 


es North Eastern Railway Со. requite tend:1s by 9 a.m. Jan. 27 
ine of el:otiical cub-station it West Hartlepool. Further 
mation from the company’s architect (Mr. Wm. Bell), Yo k. 
eesti Town Council of Samara (Rissia) want tenders for the 
Кэй бшш эы Wo king of е]. o ticity tuprly works, and for ths “ orga- 
la V n of the tramways. Particulars from l'Administra'ion de 

ille, Samara, | 
e 1 Staatsbahndirektion, Pilsen (Austria), want еше 
; ü : | Г 
Way works at leot electrical apparatus and material for the r 
; Y Postmaster-General, Sydney (N.S.W.), requires 
enders by 2:30 P. m. March 4 for supply of 33 switchboards for 
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private branch telephone exchanges for common battery working. 
Specifications. &c., from the Commonwealth Offices, 72, Victoria- 
street, London, S.W. | 

The Société Nationale des Chemins de Ter Vicinaux, 14, Rue de 
la Science, Brussels, wants tenders by 11 a.m. Jan. 29 for supply 
and fitting of 46 electrical equipments (two motors each) for railway 
car.iages. Specification (cost 1 fr) from the Société, as above. 


TENDERS RECEIVED AND ACCEPTED. 


Stepney (London) Council has received the following tenders for 
columns and brackets in connection with the lighting of four 
thoroughfares by arc lamps and for arc lighting extensions to 
Dec. 31 next: R. A. Bradshaw & Son, Retford ( provisionally 
accepted), £361. 108.; W. Lucy & Co., £399. 5в.; W. Macfarlane 
& Co., £588. 10s. 6d. 

The India Office have instructed the electrical contractors for the 
Mulakand (India) hydo-electric scheme to place the order for the 
hydraulic turbines and governors, &»., with James Gordon & Co, 
81-83, Knightrider-street, E.C., who are supplying three of their 
Samson balanced gate turbines for direct coupling to a.c. generators. 

Stockport Council havo accepted the following tenders :— 

W. T. Glover & Co., cables ; Stockport Engineering Co., exhaust 

iping for 500 kw. set; Worthington Pump Co., atmospheric valve ; 
ncashire Dynamo & Motor Co., 35 n. r. motor and spare armature 
for 60 H. p. motor. 

An order has been obtained by Messrs. Ed. Bennis & Co. for three 
Bennis- Miller-Bennett improved patent smokeless chain-grate stokers 
for a Babcock & Wilcox Poller at the Kensington and Notting Hill 
Electric Lighting Companies’ joint works at Wood lane, London, W. 
This is a repeat order. 

Biuce Peebles & Co. have received an order from Manchester 
Corporation for eight Peebles-La Cour motor.converters, in sizes 
ranging from 250 kw. to 600 kw., each machine receiving 6,600 volts 
and converting to either 415/425 for lighting or 600/550 for traction. 

Grimsby Council have accepted the tender of Johnson & Phillips 
for two years’ supply of cables at £1,358. 4s. 8d. ; that of the Phoenix 
Dynamo Mfg. бр, for steam dynamo at £2,883; and that of 
B. Thomas for switchboard and wiring at £299. 5s. 

Bruce Peebles & Co. have secured an order from the Ray Mills 
Co. for the complete electrical equipment of their spinning mill at 
Stalybridge. 

St. Pancras (London) Guardians have accepted the tender of J. C. 
Christie for supply of electric lamps to the South Infirmary at 
8s. 6d. per dozen. 

Lambeth (London) Council have placed an order with Strode & 
Co. to wire and instal electric light fittings at £18 | 

Chatham Council have accepted the tender of the British Thom- 
son-Houston Co. for incandescent electric lamps at £4. 4s. per gross. 

Gillingham Council have placed the contract for the supply of 
Osram lamps with A. F. Smith. А 

Woking Council have accepted the tender of Н. Quartermaine 
for electric fire call bells. | ‚ 

Luton Council have accepted the tender of the Chloride Electrical 
Storage Co. for the renovation of the storage battery at £559. 

Lowestoft Council have accepted the tender of the Electrical Co. 
for 12 months’ supply of meters. 

Lowestoft Council have accepted the tender of Siemens Bros. Dy- 
namo Works for a 45 ton electric locomotive for use on the proposed 
new coal siding at £472. 

The Postmaster-General’s Department, Brisbane, Queensland, 
have accepted the following firms’ tenders for telegraph and tele- 
phone material :— Р 

British Insulated & Helsby Cables, copper binders, h.d. copper wire 
and fancy-covered wire ; India Rubber Co., Baker’s fluid and button 
insulators; Federal Nut and Bolt Works, stay bars, rods and clips ; 
Jas. Wilson, w.i. brackets; E. Sachs & Co., galvanised carriers ; 
Zwicker, Tod & Co., terminal insulators and spindles ; Smith & Atkin- 
son, Acme spindles ; Geo. Wills & Co., Acme insulators, coach screws 
and g.i. wire; International Electric Co., Acme insulators ; d 
& Hanson, leading.in insulators and screws ; Webster & Co., bolts RD 
nuts, tinned copper sleeves, copper tapes and gal. steel wire ; pine . 
Stone, porceluin tubes ; Oswal Haes, phosphor-bronze wire; Lohmann 
& Co., insulated and lead-covered wire. 5 

rg Pivot Switches. Меввгв. А. P. Lundberg 
ошса their “ Pivot switches have been selected by London 
County Council for their requirements during 1908. 


BUSINESS NOTICES. 


Pemberton, A.I.E.E., Council Chambers, 109, 

3 Birmingham, who has been the Midland Counties 

representative for Electromotors (Ltd.), Openshaw, оо pec 

past, will also in future, act as sole agent in the p decis а ; 
Dorman & Smith, Connolly Bros., and the Gilbert re Lamp Co. 

The Westminster Engineering Co. repor that in order to пе 

their attention particularly to the manufacture of dynamos, motors, 
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switchboards, arc lamps and other specialities, they have disposed | Mfg. Co., who have recently taken a new. factory and ware- 


of their wiring, fittings and installation branch carried on since 
1890. Mr. Walter Riggs, who managed the branch for them for 
seven years, retains his position with the new proprietors, who will 
continue the business under the name of ** Girdlestoue & Co.,“ but 


managing director of that company, have any interest in, or are in 
any way connected with, the installation business. The Westminster 
Co.’s offices and sales department will remain at Victoria-road, 
Willesden Junction, but Messrs. Girdlestone & Co. are agents for 
the sale of the company’s manufactures. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


In the bankruptcy of Geo. K. Spivey, formerly electrical engi- 
neer, of Market-place, Wakefield, and Bradford-road, Batley Carr, 
the examination will be held on Feb. 6 at the Court House, 
Wakefield. 

The receiving order was made on the debtor’s petition. Failure due 
to loss through experimenting with motor-car inventions, &c. Debtor 
started business аз electrical engineer at Dewsbury in 1899 with 
about £25 capital. Six years ago was in partnership with Harry 
Birch. Three yeare ago partnership dissolved, Birch being paid £325. 
Shortly afterwards another partner introduced £1,000, but a fire 
caused а loss of £1,200. On giving up business debtor executed a 
deed of assignment. Statement of affairs shows gross liabilities 
£116. 8s. 1d., assets £10. No creditors were present at the first meet- 
ing on Wednesday, aud the matter remains in the hands of the O. R. 


Claims against the City of Wellington Electric Light & Power 
Co. (Ltd.) by Jan. 24 to Mr. H. E. Salt, 251, Winchester House, 
London, E.C. 

Claims against the Electric Power Development Co. (Ltd.) by 
Feb. 29 to Mr. G. R. Bostock, 21, Ironmonger-lane, London, E.C. 

The discharge of Thos. Edwd. Morgan, electrical engineer, 867, 
Ecclesall-rd. (late of 129, Cemetery-rd.), Sheffield, is suspended for 
two years from Dec. 5 last. 

The trustee (Mr. A. S. Cully, 191, Corporation-street, Birming- 
ham) in the bankruptcy of Frank Ernest Williams, electrical engi- 
neer, 828, Coventry-road, Birmingham, has been released. 

| A meeting will be held on Feb. 17 at 44, Parliament-street, No*- 
tingham, to receive an account of the winding up of Electrical 
Improvements (Ltd.). 


Sale by Auction.—Messrs. Horne & Co. 8, Delahay-street, 
Storey's Gate, Westminster, S.W., will sell by auction at the Royal 
Arsenal, Woolwich, on 28га inst. (at 11 a. m.) some N 
and obsolete stores, including quantities of copper, gun metal, mixed 
metals, lead, zinc. &c., tools, 10 tons electric cable, telegraph instru- 
ments, testing apparatus, electric lamps, 14,307 porcelain insulators, 
indiarubber, gutta percha, &c. May be viewed at the Royal Arsenal, 
Woolwich, on Monday, Tuesday and Wednesday previous to and on 
morning of sale. Catalogues from the War Office Whitehall; the 
Ordnance Office, Tower; and the Ordnance Office, Royal Arsenal, 
Woolwich. See also an advertisement. 


Industrial Sites.—Sites suitable for factories and works are 
available adjoining the Great Western Railway and within easy 
access of the principal ports, coal and iron fields and industrial 
centres. Particulars of sites and of the company’s arrangements 
for siding facilities, conveyance rates, &., may be obtained from 
= oe goods manager (Mr. T. H. Rendell), Paddington Station, 

ondon, W. 


Building Site for Sale.— An advertisement contains particulars 
of au importsnt freehold estate (comprising 23,745 sq. ft. and 380 ft. 
of frontage), now occupied by the building known as the Imperial 
Theatre, which will be offered for sale at the Mart, London, E.C., 
on Wednesday, Feb. 5, at 2 p.m., by Messrs. Trollope. The pre- 
mises occupy a magnificent corner site situate between Queen 
Anne’s-gate and Victoria.street. which is well adapted for the 
erection ot an institution, a block of offices or chambers, &с. Par- 
ticulars and plan and conditions of sale can be obtained of Mr. G. D. 
Perks, solicitor, Hamilton House, Victoria Embankment, E.C , and 
(with orders to view) of Messrs. Trollope, estate agen's, &е., 5, Vic- 
toria street, Westminster, and Robart-place, Eaton-squar’, S. W. 


Business for Sale.—An electrical and mechanical engineering 
and building and decorating business is advertised for sale. Applica- 
tions to Messrs. Darby Freeman & Co., 551, York-road, Wands- 
worth, London, S.W. 


Electrical Sundries, Repairs, &c.— The general employment in 
residential and business premises of electrical energy for driving 
small tools for operating bell and burglar alarm systems for electric 
clocks, watchmen's tell-tales, telephones, and a variety of small 
apparatus, frequently calls for the attention of the electrician and 
electrical fitter. There are many firms who undertake the supply 
of small appliances and the general repair of installations, and who 
find their services in frequent request. The Scientific Appliance 


list of long-burning enclosed lamps, which w 
Address, Ünion-court, Old Broad-etreet, London, E. C. 


house at 15, New Oxford. street, London, W. C., are іп a favour. 
able position to execute these small orders. Mr. H J. Dale, а 
member of the company, will be remembered as having had large 
experience in this class of work. Many years ago Mr. Dale was 
established at Little Britain, and subsequently at Ludgate-hill and 
Dyer’s Buildings, Holborn. He has been for over 30 years engaged 
in electrical installation and repair work. He is assisted by Mr. 
Walter Kent, who has also had considerable experience in this 
branch of work. The company are actual manufacturers and fitters 
of rheostats and switchboards for the use of the medical profession. 


4 Willing's Press Guide” for 1908. —We have received the 


35th annual issue of this well-known Guide. The new edition has 
been carefully revised, the information being, so far as we have 
tested it, reliable and accurate. In addition to the general alpha- 
betical list of newspapers, magazines and other periodicals, there are 
aections of the book in which the provincial publications are ar- 
ranged under the towns in which they are published, and the London 
suburban papers under the districts which they serve. Another 
section sets out the British publications under the trades, &c., which 
they represent; and lists are also given of Colonial, Continental 
and American papers. This useful book is still issued at the modest 
price of 1s. 


Telephone Directories.— We have received а copy of the Scot- 


tish section of Ње “ Post Office Telephone Directory," which includes 
the former Glasgow municipal telephone department (now owned by 
the Post Office) and also the Eastern and Western engineering dis- 
triots of Scotland. In the preface it is stated that the Postmaster: 
General intends to reorganise the Glasgow system and to construct & 
new central exchange of the most modern and efficient type. 


CATALOGUES, &c. 
Bastian Meters.—A neat brochure dealing with the Bastian elec- 


trolytic meter is being sent out by the Bastian Meter Co., of Kentish 
Town, London, N.W. This summarises the principal types and 
explains in simple phraseology and illustration the chief features of 
this well-known meter. The company notify that they are now 
handling the whole of their business themselves, and have no agents. 


Indestructible Cables.—A preliminary account of the special cables 


of the Indestructible Cable Co., 47-51, Park-street, Southwark, S.E., 
is contained in a small booklet just to hand. 


Auto- Transform<rs.—Messrs. Ward & Goldstone are making a line 


of small transformers for alternating-current supply to metallic: 
filament lamps of low voltage. The cost of these is very low, and 
may well be saved by the reduced cost of the lighting due to the 
higher efficiency of the lamps in question. 


Arc Lamps.—The British Are Lamps Du ris issuing a special 
ill be sent on request. 


“ Bandy ” Electric Punkah.—The revolving electric fan has found 


much favour in all climes for artificial cooling purposes, but certain 
authorities pronounced the punkah as pulled in India by coolies 
the ideal ventilator. The Bandy ” electric punkah manufact 

by Messrs. Bergthiel & Young is probably unique 8s а breeze 
creator in that it gives a swing to the punkah which resembles that 
peculiar action produced by the human operator. A neatly com 
piled and illustrated booklet just issued by the firin mentioned sup- 
plies full details of the principle and operation of this novel device. 
The illustrations are praiseworthy for their clearness and 
yet effective presentation of the various movements of the punkah. 


« V. B." Cables.—The cover of Messrs. Johnson & Phillips’ p 


catalogue sums up the contents in a few words: Paterson's Vul. 
canised Bitumen Cables; high insulation resistance, perfec y 
non-hygroscopic, great dielectric strength, unaffected by scids, dose 
not crack, long lengths, flexible, light.” What more can be said ? 


Imports. The following are official values of electrical machinery. 


material and apparatus imported into this country (a) during ров 
ber, 1907, and (b) during the year from Jan. 1 ќо Dec. 31, with the 
increases or decreases compared with 1906 : 


Electrical machinery (a! £44,342 (increase £2,961), (b) £603,218 (in- 
crease £32,611); telegraph and telephone cables (a) £6,608 (decrease 
£5,599), (b) £233,549 (increase £50,315) ; telegraph any telephone app” 
ratus, (a) £14,670 (decrease £7,651), (b) £208, (decrease £9,702) ; 
other electrical wires and cables, rubber insulated, (a: £10,722 (increase 
£4,971), (b) £85,774 (increase £12,444); with other insulations, (a) £6, 
(increase £1,435), (b) £74,141 (increase £11,226) ; other electrica 
and apparatus, (a) £62,925 increase £13,747), (b) £595,121 (ince 
£95,724). Total of electrica! goods and apparatus, other than machine 
and Pop. gm and telephone wire, (а) £101,772 (increase £6,903), ( 
£1,247, (increase £60,025). 

Exports.—The exports of electrical machinery, material, a 
(a) during December, 1907, and (b) during the year from 1905 
to Dec. 31, and the increases or decreases compared with 19%, 
are as follows: in- 

Electrical machinery (a) £84,402 (decrease £721), (b) £1,001,579 (5. 
crease £159,822) ; telegraph and telephone cables, (a) £38,351 (dec 
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£14,048), (b) £1,318,288 (increase £38,556) : telegraph and telephone 25,511 Banks. Portable electric ot 
(9) 51, r > )5. gra] l , NKS. aphic lamps. 

apparatus, (a) £9,819 (decrease £3,680), (b) £167,947 (decrease £4,544) ; 25,552 LiNpskoa. Utilising the aes ш а and waves. 
other electrical wires and cables, rubber insulated. (a) £28,368 (in- 25,553 Levy. Electric dissociation of metals b the wet method. 
crease £3,681), (b) £276,283 (increase £76,100) ; with other insulations, November 19 1907 y ° 
a) £12,186 sate par 13,588), (b) Tapis (increase 427,596); other 25,576 LAMBERT Emergency baka for зе 
electrical goods and apparatus, (a) £35.151 (decrease £1,055). (b) , s ь à T" 
£497,917 (decrease £35,525). Total of electrical goods and apparatus, 25,584 pes & KrRTLEv. Electrical apparatus for the production 
other than machinery and telegraph and telephone wire, (а) £125,875 | 25 585 Hore Зоор & GARDNER. Interlocked ironclad switches 

Crease ) l ( increase , 7 ~ . 3 
decrease £18,640), (^) £2,484,126 (increase £102,383). 25,589 REINHARDT & Jounsox. Multiple distributing ceiling cose 

25,607 HUTCHISON & BoNNELL. Electrical connections or conductors. * 
— ——— 


25,624 WALKER, Commutati ng devices. 

25,630 TURNER. Controlling and operating the points of electric rail- 
ways and tramways. 

25,639 CHETWYND. Mariners’ compasses. 

25,649 Grote & Fosrer Arc Lamp & ENGINEERING Co. Electric light 
fittings for use on alternating current. 

25,651 ВксхАвт. Holders for electric lamps, 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Blectrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign book.) 


“Technical Dictionary in Six Languages.” ‘By Kurt Deinhardt 
and Alfred Schlomann. Vol. II., “ Electrical Engineering, in- 


cluding Telegraphy and Telephony.” Edited by Charles Kinz. | 25,655 Vox SEEMEN. Manufacturing bodies capable of conducting 
brunner. (Lon on : Archibald Constable & Co.) 255 net. electricity in a cold state. (Date applied for, 10/11/06.) t 

«T d Steel.” B H ; : 25,656 PowWRIE. Reversible turbine engines. 
бше 2 rs T J. H. Stansbie. (London: Archibald 25,665 & 25,664 B. T. H. Co. (G.E. Co., U.S.) Suspending devices for 


conductors.* 
November 20, 1907. 

25,666 METCALFE. Electric contact-breakers and trembler coils. 
25,667 a rae Commutators for dynamos, electromotors and the 

ike. 
25,669 Hausmann. Electrodeposition. (Date applied for, 23/11/06.)*+ 
25,688 DrcaLE & BURRELL. Bandin apparatus. 
25,709 Perky. Switches for use with intercommunication telephone 


“Electric Wiring and Fitting for Plumbers and Gas.Fitters." 
By Sydney F. Walker. (London: Scott, Greenwood & Son.) 5s, net. 


Bulletin of the Massachusetts Institute of Technology." Decem- 
ber, 1907. (Boston : The Institute.) : 


“Handbuch der Physik." 2nd edition. Edited by Dr. A. 
inkelmann. “ Elektrizität und Magnetismus II” (Leipzig: 
Johann Ambrosius Barth.) 16m. 


“Railway Diary and Officials’ Directory” for 1908. (London: 
MeCorquodale & Co., Ltd.) Is. 


— —— —e— 
PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


N ОТЕ. — The unde~mentioned Applications (except those marked ) are not 
open to public inspection until atter acceptance of Complete Specifications. 
Those marked t are open jor inspection 12 months after the date attached 
to them, if they have not been published previously in the ordinary course. 
-Vames within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk їз affixed. 

November 14, 1907. 

25,231 & 25,232 Owen. Utilisation of exhaust steam for power pur- 
poses, particularly in steam turbines. 

25,272 Evaxs. (A. E. G., Germany.) Electrically welding overlapping 
or superposed metals.“ 

25,286 Brown. Tele aphy. 

„200 GREENWOOD. Ман of depolarisers and electrolytes. 

: 904 Вкосси. Incandescent test or like lamps. 

9509 FELTEN & GUILLEAUME-LAHMEYERWERKE A.G. Dynamo-elec- 

255 trical machines. (Date applied for, 14/11/06.)*t 

1S ALLGEMEINE ELEKTRICITATS-GES. Alternating-current commu- 
26.5 tating machines. (Date applied for, 15/11/06.)*+ 

"9604/06. Burns. Electrically-operated locks and fastenings. (Date 

applied for 21/5 07.)" `- | | 
25,331 Fon November 15, 1907. 

OWLER & RAYMENT. Si nalling by electric current between 
05,535 rotting signal boxes sud the cab of a railway engine.“ 

' Номвох, Accumulators for sparking apparatus for lighting 
25.349 Hn motor cars and for traction purposes. 

, 5 Whee & Waras. Electric track circuits for railways. 

, М INTERBURN. Permanent way of tramways and railways.* 

, us bf nous current d inno machines. (Date applied 
25,354 SwAIN & Baker. Electric vulcaniser. 

909 CAPITAINE. Arc lam 

| Kv ULLOUGH & Vaux. Sand-box operating mechanism. 

i UNZ. Sand-distributing apparatus. (D 


systems. 

25,716 VENNER & GRIESBACH. Controlling electric appliances in 
connection with electric circuits. 

25,733 ALLISON & ARNOLD. Switches. 

25,740 Baamisy. Electrically-operated signalling installations. 

26,744 FELTEN & GUILLEAUME-LAHMEYERWERKE A.-G. Means for 
varying potential at two points between which a current 
passes. (Date applied for, 56/11 106. "t | 

25,752 B.T.-H. Co. (G.E. Co., U.S.) Electric cooking apparatus. 

November 21, 1907. 
25,768 MALKIN & Ross. Electrically-operated automatic steam trap. 
25,772 Stevens. Paralleling motors of electric and petrol-electric 


cars. 
25,792 STRATTON, BEAVER & CLAREMONT. Joint boxes for cables. * 
25,815 CoLLINGs & Hirst. Incandescent lamps and fittings. 
25,830 Lorne. & British Ever READY ELECTRICAL Co. Switches.* 
25,831 НАктЕЕ. Sockets. (Date applied for, 22/11/06.)*t 
20,832 WoLnavrPTER. Insulated rail joint.“ 
25,855 WOLHAUPTER. Insulated rail joint. (Date applied for, 
6/12/06.)*t | 
25,834 В.Т.Н.-Со. & Сгосон. Dynamo-electric machines. 
| November 22, 1907. 
25,842 Inwix, Rosson & Cook. Distribution of electric power by 
transformers. | РЕЧ 
25,846 Stewart & RENDALL. Electrical gas lighting and extinguish- 
ing device. | 
25,865 & 25,864 FEATHER. Supporting trolley wires. 


SPECIFICATIONS PUBLISHED. 
1906 SPECIFICATIONS. 

18,624 Fry. Producing electricity by steam. 
25,854 K 23,336 Сооілрсе. Conductors for incandescing bodies for 
electric lamps. (Date applied for, 9/5/06.) | 
25,535 Анзем. Conductors for incandescing bodies in electric lamps. 
(Date applied for, 9/5/06.) . 

26,219 ScHoRN. Electric signalling apparatus. (Date applied for, 
20,11/05.) | 

26,501 JAMES. (Automatic Electric Co.) Automatic telephone dis- 
trict system and means for use in automatic telephony. 

26,524 Maas & Gowinc.  Time-alarm electric signalling. 

26,620 HEADLAND & PLuTTE. Arc lamps. E 

26,622 Warwick MACHINERY Co. & SaAMUCELsON. Lubricating systems 
for bearings of turbines. 


ү ato applied for, | 26,872 GRAHAM. Telephonic receivers. | 
25,584 will06)*t А | 26,982 Возсн. lee roma neto ignition devices for internal-combus- 
S Laos. Joints for railway rails, tion engines. (Date applied for, 28/11/06.) 
А CLATER, Conduits for protection of conductors inside 27,685 CALLENDER's CABLE & CONSTRUCTION Co, & ACKERY. Ape 
buildings. for calculation of correct size of cables or wires for the trans- 


d Karys, Rail bond for rail joint circuits.* 
25309 pr ASTI. Metering devices. | 
; UNDERLICH & Носнез. Raising and lowering of arc lamps. 
25,404 А Telegraph sounders. (Date applied for, 15/11/C6.)*t 
(D EMEINE ELEKTRICITATS GES. Pumps and compressors. 
5 808 “Ае applied for, 16/11/06.)*+ 
| ad eCULLovGH & Vaux. Brake blocks for tramway and 
railway rolling stock. (Date applied for 15/5/07.) f 
25. x November 16, 1907. 
5.400 Т INGRR, Portable electrical vibratory apparatus. * 
ARDIEU, Microphones and telephonic receivers.“ 
5, November 18, 1907. 
54% TRAY. Electric secondary clocks. (Date applied for, 1/7.07.)* 
WATPIC & ORDNANCE Асскззокткз Co. & HALL. Fuse holders. 
: IDWINTER, Means whereby on excess of current in circuit 
A 1 18 automatically broken and completed again by 
other path after a predetermined interval. 


mission of electric power, or the solution of similar problems. 
27,726 BROCK IE. Arc lamps having mutually inclined carbon holders. 
27,762 ARMISTEAD. Ventilation of dynamo electric machines. 
28,657 WaLtHo. Electrical fittings. 
1907 SPECIFICATIONS, 
1,456 Dr Faria. Electrolytic rectifiers. 
2,560 Cramp. Turbines. | 
3,189 AsrariEFF. Supports and connections of conductors. | 
4,685 FAIRWEATHER. (Brown Hoisting Machinery Co.) Aerials for 
wireless telegraphy. 
5565 МЕкзнох. Alternating-current machines. | 
6,735 TRiQUET. Accumulators or secondary batteries. 
6,967 B.T..H. Co (G. E. Co., U.S.) Motor-controlling „ 
8.474 SmitH. Electro-mechanical control of hydraulic lifts and like 
f apparatus. 


K. Primary batteries. | ee 
12711 Davis Conductors for installations of electric light. 


`588 


— — 


13,140 SanoLka. System of controlling and operating motors for 
electric railways and ede plants. | 

14,413 MarsHaLL. Tension justment for electrical brush gear. 

14,440 ALIGEMEINE ELEKTRICITATS GES. Control of electric motors. 
(Date applied for, 23/6 06. M { 

14,905 Lewry. Brakes for use with tramway and similar railway 
vehicles. 

15,219 Liront. Driving gear of electric tramcars. 

16,301 STEvENsoN. Electric lighting for light-houses, beacons or 
buoys. 

16,752 MANDERS 
tramways. 

18,462 Rosertson. Attaching conductors to carbon brushes. . 

18,922 Westincnouse METAL FILAMENT Lamp Co. Production of 
tungsten dioxide. (Date applied for, 25/11/06.) 

19,077 Osman. Apparatus for electric wave telegraphy. — , . 

90,300 ALLGEMEINE ELEKTRICITÄTS GES. Pneumatic discributing 
systems for electric vehicles. (Date applied for, 12/9/06.) 

21,252 Maicue. Wireless telegraphy and telephony. 


& Hopere. Conduits, particularly for electric 


== 
кы ыєєє—-—-—-——— SERE 


COMPANIES’ MEETINGS AND REPORTS. 


New Africa Co. (Ltd.) 


There was a meeting of the above company on Friday last, presided 
over by Sir CHARLES EvAN-SMiTH, who, in the course of his remarks, 
spoke as to the association of the New African Co. with the Marconi 

ireless Telegraph Co. The New African Co. has, it appears, а con- 
siderable shareholding in the Marconi Co. 

Sir CHARLES EUAN-SMITH, after referring to other matters, 
gaid: In regurd to the Marconi Co, after seven years of inces- 
sant work, the Marconi Co. has P to а most satisfactory con- 
summation the endeavours to establish wireless telegraphic com- 
munication across the Atlantic on a commercial basis. The Atlantic 
has now been successfully bridged by wireless telegraphy by Mr. 
Marconi, and the very difficulty of the task in a sense xecures the 
company from the possibility of competition. Since the opening 
of the transatlantic stations in October they have been working satis- 
factorily and earning money by the transmission of Press messages, 
and shortly after Mr. Marconi’s return to England (he is expected to- 
morrow) the Marconi Co. intends to begin utilising the stations for 
ordinary commercial messages. The Marconi Co. informs us that two 
circumstances have militated against their opening their transatlantic 
stations for a full service for the transmission of ordinary private 
messages. In the first place, they are at ре dependent on single 
units of plant at their stations, and it has been considered advisable to 
duplicate parts of the running machinery to prevent the risk of break- 
down, This js, of course, a common practice in connection with all 
Р services dependent upon running machinery. Secondly, the land- 

ine connections are not yet perfected, and cause delays, which will 
be entirely obviated so soon as the Marconi Co. has land-line facilities 
similar to those possessed by the cable companies. On this side of the 
water the Post Office is under contract to provide the Marconi Co. 
with private lines connecting their transatlantic stations with the 
principal centres, on terms and conditions similar to those on which 
private lines are supplied to the cable companies, and on the other 
side we understand that the Canadian Government is making Pro- 
vision for similar facilities to be placed at the disposal of the company. 
When these matters are settled, as the actual wireless transmission 
across the ocean is practically instantaneous, there is no reascn why 
the Marconi wireless transatlantic service should not attain toa speed 
and accuracy of transmission at least equal to the present cable 
service. We have every reason to hope and believe, t erefore, that 
the Marconi Co.'s enterprise will very speedily take its place as a good 
servant of the public by providing cheap transmission of telegrams 
across the Atlantic. At the present time a large number of Atlantic 
liners receive а daily news service from the Marconi stations in 
Cornwall and North America. 

After some general questions had been put, Mr. TURTON asked 
how the New African Co. ever became interested in the Marconi com- 
pany? He might be very stupid, but he could not quite see the con- 
nection between their operations in different parts of the world and 
the Marconi Co. 

Mr, WILLIAMS said it seemed to him that going into the Marconi 
Co. was altogether foreign to the original idea or scope of the New 
African Co. They made an investment in that company when nobody 
knew the value of the undertaking, and, considering the price of the 
E to-day, it seemed to him that their holding was of very little 
value. 

Sir CHARLES EUAN-SMITH, in reply, said : With regard to the 
Marconi Co., that question has been threshed out several times at 
these meetings. 1 can quite understand the feeling entertained by 
some of the shareholders with regard to that company, but you must 
remember that we, as а board, are always trying to do our best to 
make money for our shareholders, and with our diversified interests 
we felt that this was an enterprise which might afford very gratifying 
and profitable resulta. Of course, at the commencement of the enter- 
prise it has met with great obstacles and difficulties, but I still believe 
that our holding in the Marconi Co., which is about £10,000 or £12,000, 
will be found to result profitably to this company. 

The report and accounts were then unanimously adopted, and, on 
the motion of Mr. ALBERT L. OCHS, Sir Charles Euan-Smith was 
re-elected a director of the company. 


£1,500 in £1 shares (500 10 
as sellin 
Ormskir 
Warrington, Wigan, Wirral, Northwich, Eddisbury and Flintshire. 
First directors, Ўч 

street, Liverpool. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— —— 


NEW COMPANIES. 


MERSEY MACHINERY CO. (LTD.) (96,399.)—Reg. Jan. 9, capital 
r cent. cumulative p to act 
o. in Southport, 


agents for the Neville Machine & Tool 
А % 1, St. Helens, 


ootle, Widnes, Newton, Ince, Liverpoo 
U. Nevilleand T. J. Knowles. Reg. office, 7 James- 


A. B. CARTER & CO. (GERMANY) (LTD.) (96,391.)—Reg. Jan. 9, capital 


£1,500 in £1 shares, to adopt an agreement with J. Wenk, and to 
carry on the business of electricians, mechanical engineers, suppliers 
of electricity, 
apparatus, &c. 


manufacturers of and dealers in electric and other 
J. Wenk is mee and permanent director. Reg. 
office, 107a, Strand, London, W.C. 


STATUTORY RETURNS. 


DONCASTER ELECTRICAL CO. (LTD.) —Statutory report, dated Dec. 12, 
1927, shows 33 shares taken up out of а nominal capital of £500 in 50 
preference and 50 ordinary shares of £5 each. £165 has been received. 
No mortyages or charges registered. 

PLATHER & CO. (LTD.)—Return to Oct. 22 (filed Nov. 11), gives 


capital as £3,000 in £1 shares, of which 1,527 have been taken up. 


£27 has been received and £1,500 is considered as paid. Mortgages 


and charges, £1,000. 


UNIVERSAL ELECTRICAL SUPPLY CO. (LTD.)—Statutory re rt, 
dated Nov. 7, shows that the entire capital of £1,000 in £1 shares 
has been taken up. £7 has been received and £995 is considered as 
paid. No mortgages or charges registered. 


MORTGAGES AND CHARGES. 


LOWDEN ELECTRIC LAMP CO. (LTO.)—A debenture dated Dec. a 
1907, to secure £350, charged on the company’s undertaking “ 

roperty, including uncalled and unpaid capital, has been registered. 
Holders, British Westinghouse Electric & Mfg. Co. 


NEW SYSTEM PRIVATE TELEPHONE CO. (LTD.)—Particulars of £3,000 
debentures created by resolution of Jan. 7 have been filed. . 
charged: Company's undertaking and property, present an gla 
capital, but excluding royalties, monies ра! 1 
payable and shares allotted or allottable under and all other 3 
of ап agreement duted April 7, 1903, and a supplemental a e 
dated Dec. 19, 1904, whereby company granted licences to r M No 
shire Private Telephone Co. to use patent, No. 28,612, of 1 T оке 
trustees. An issue on same date of £2,000 debentures, part ot à 
series, has also been registered. 


—M——— ——: 


== ent. (Jan. 16, 1908). 
MEMORANDA (Jan. 16). Bank борай 855-854 бт mon 
and 83i —84 for account. Consols Pay Day, Feb. 5; Stoc g and ie 
Continuation Days, Jan. 28 and Feb. 11; Ticket Days, ue 27 
Feb. 12; Pay Day, Jan. 30; Mining Share carry-OVer Day, Jan. % 


BRITISH ALUMINIUM co. (LTD.). — An extraordinary meeting will be 


held on 23rd inst. for considering a scheme for splitting the £10 con. 


i i i h, one 9 
version shares (created in 1906) into two shares of £5 each, 
which shares shall be а 7 per cent. preference share and the other ап 
ordinary share. 


DIRECT UNITED STATES CABLE co. (LTD.)—The directors have A 
solved upon the payment of an interim dividend of 4з. рег oops 
free), being at the rate of 4 per cent. per annum for the ae £5 
Dec. 31 last (payable on ап after the 5186 inst.), setting an › 
to reserve, and carrying forward about £6,396, The trans 
will be closed from Jan. 14 to 28 inclusive. 


EASTERN & SOUTH AFRICAN TELEGRAPH CO. (LTD) T's parr 
announce payment by warrants on Feb. 7 of six months ш 1909. 
51st inst. on their 4 per cent. registered mortgage deben inclusive. 
The transfer books will be closed from 98th to the 31st inst., d divi: 

ELECTRIC SUPPLY CORPN. (LTD.)— Tho directors have Це m 
dends of 10s. on the £10 paid and 7s. 6d. on the £7. 10s. paid 8 


А е! by 

HACKNEY (LONDON).— Owing to the high rate of interest саи % 
the I. C. C., the Borough Council invite tenders for a loan ker the in- 
(including £31,815 for electricity supply), repayable on eit 
stalmont or the annuity system. k, it was 

LOCH LEVEN POWER CO. (LTD.)—At a meeting last = o кй 
resolved to approve the draft provisional order for furt e ach Leven 
the time for the construction of the work authorised by the 
Water Power Act, 1901, &c. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER 00. 
have opened offices at 46, Threadneedle-street, London, E. U. 
Mackenzie has resigned the presidency, but will 
the board. Dr. F. S. Pearson has been elected president an 
Horne-Payne and Mr. E. R. Wood additional vic 
George Fiett (managing director of Messrs. Dick, K 
been elected an additional director. 
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hus f Thanet Co, ... 8 + н 788 " p Ltd. rams (1601 f 6 0 | Ja, Jul 
Kens E т 370 uenos Ayre ) —91 
err. nu kt - 1,088 | 10| 6 er band res feat ныг E e 5 5 в | Ја Jul 
DIIS s А : per С t. m" —109 
Кошу бор Corporation | "t ^ . % 0 4, 1 Do Bh ird e. С 5 10 0 | Ap, Oet 
A ration. » - Е ег Cent. С *« , 
— M заа E 
— Л]; К ы МЕ T.C eh Ен 
009 nee sence es ә mbo Tr. & Ltg. 52 1st Mt. Db. — 
Тези се я + E 521 5% ei T its. ези ue x ‘98 5, b $ 6 u. N 
ite (er Corporation ..... , E 50 year A ,Nv 
Corporation x + - 518 5% | Kalgoorlie Liec. oup e 89 —87 5 15 
Liverpool Gun or vos 4; = + 11,434 : “А” Deb. Stock per Cent 0 | Fb, Aug 
Liverpool erhead Ву, 75 + = 96 n A 125 6 per Cent. “BR? Ditto 2 cece 87 —91 5 8 9 J 
Londen 1 Corporation . 2 + + 126 if bon Кес. Trams. Ord, ase sae 71—73 |717 0 a, Jul 
owe ш e к + 680 E 92 „ o mur Mm E Jr. 
МОВ... B + 3,513 = е0 | 6% |fMadras 5 per Cent Keg. Mort. Deb: QU 0 Ja, Jal 
tane Corporatio ә - 636 + 248,788 44% | Montreal Bt. ams. 6% Deb. Stk. | 95 — 6 6 0 | Js, Jul 
eater tion t. Ry. Sterling 95 5 
Mersey Corporation ee eee is - - 1,423 Cent. Debs. (4022) r 4j per 2 0 Ja, Jul 
Morthyr e. 6 ee + 101 ty Perth E. Trams, Ist Bit. Db. Block 10 —108 | 4 7 
Metropoijt ** eee oe» eee ос oe Pi vee ғ { tSao Paulo Tramwa Li h Stock 98 — 102 4 1S 6 Fb, Aug 
Metropole? Dist. Rail w, " + + 40,918 Со. $100 Gent. m: а t & Power 0 í Ja, Jul 
[erp m : t вв + 5 ir 656 дид ö 6 03% 
Newoagt] Tporation " + 1,205 + 1,614 ELEC 6 6 Ju, Dec| 99 
Newport (Mo) ^^ Corp " t A 61,183 TRICITY SUPPLY. | 
esee Di 17 
scone i : Z a ng gere gg , ea | 
Оа, Ashton E Hyde | . + + 1,304 4% „Bo. I her Cont. Deb. BL -% ur, Spt 
Perth (N Pe oration ej „, н + 3,034 3,8 Oli lee BuU 5 Bik (re (red.) Сере СА 
sets » = 353 n m 6 |J 
e, ; f k . MaE 8 
Мариа d ben. – 198 Р 5101 БЕ 27 {шс Bupi Cent. Шева 83 —57 ru, Aug 
Potterieg Corporation ..: ў + т 2 Cent. let Mort, 58 5 Victoris 5 per 515 0 Ja, Jul 
Жем erPoration is - s s (gl. Rd. іо. Вор. e Co. Deb. 91 -93 5 7 6 Ja, Jul 
* *. = e ? 
2 rporation .., ” - 187 T iun 0/74 | Kalgoorlie Elec. monks & tg. % 98 —101 5 19 0 Ja, Jul 
RT i orporation k 2 HE " еса Cum, Pref. Б; - | 23 2 
So. . - eam 
— Prenon ТРИК " N + 4.062 0/6 1 ys Bs Е бар 92 | се 
ver senses ” m , — 
Corporation. js 113 + : oe n i Do. 6 per Electricity Co. Ord... cn | Н 1 0 Apoa 
a Do. 5 er Cent. D —1 . 
(a) Th Т ar р eb. Stock. 600 Ma 
Y Plus 366 compar 334,069 + 8/0 | Rosario Elec. Co. 6% Pref. (1- -20,000) 84 —97 5 9 0 J Suri 
ap, P pee аго with the corresponding = шы ee Sper) „e (Bie 0 45.0% 
period 1 е ——— навое TOME D ' і 
ast year. f Plus? days. * In calculating the yield, all 98 —100 6 0 0 Ja, Jul | 974 97 
Я J for rede owanoe has been made for ed і 
mption. t Ex Di vid ad u interest but not 


' Чу electri 
cal. # Minus 8 days. f Minus 3 days. 
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LAST Prioe 
f [orn NAME. Wed. 
E lpenp Jan. 1 
| ELECTRICITY SUPPLY. 
10| 5/0 | Bournemouth & Poole Elec. Sup. О: 10—11 
10 4/8 | Do. 44 per Cent. Cum. Pref. ... 10-11 
10 % Po. 6 per Cent. Cum. Second Pref. . | 10-1¢ 
St. 44% |t Do. 47 per Cent. Deb. Stock (red.). 89 — 1С 
6: 9/0 Bromley (Kent) El. Lt. & Power Spaces 4g-F 
St. 43%} По. Do. lst Debs! 95 —? 
5 4/6 | Rrompton & Kensington Elec. Sup. Оті. 7 —8. 
5 36 | Do. 7рег Cent. Pref... eee | 7-3 
Bt. 4% Central Elec. Sup. Co.4? Guar.Db.Stock, 67 —160 
5 2/6 | Charing Cross. End & City) El. nou Co. 12 4 
6 23 | To. 4j per Cent. Pref. . 45—65 
St. 44 To. 4 per Cent. Deb, Stock (red. EN 96 —99 
5 9/8 h Do. City Оев 402 Cm. Pref. | 44-5 
5 2/0 f Cheleea Electric Supply О mm fR—4 
St. 44% Do. 41 per Cent. Deb. Brock (red.) .. 100 —108 
10! 6/0 | City of London Electric Lighting Ord... -| at 
10 6,0 Do. 6 per Cent. Cum, 114-12 
St| 5% Ф Po. Б per Cent. Deb. Stock (red.). 120 —193 
St. 48% + Do. 43 per Cent. Ind Deb, Stock (red. ) 97 —100 
5| 4% | County of Durham Elec. P. B. Ord... tà—: 
5| 5% Do. Брег Cent. non Cum. Pref. . 4—4 
16! 4/0 County of I ondon Elec. Supply Ord...... 00-1 
16:60 ро. 6perCent. Cum. Prob... 7 108-118 
St. 43% ' 4 Do. 417 Deb, Stock (ali aid) (red.)... 108 106 
Bt. 467. Do. Fecond Deb. Stock Кот. Certs. .. 95 — 8 
5 2/0 | Folkestone Biectricity Supply Со. Ord. 1—5 
5 26 ро, 5 per Cent, Cum. Pref. ............... —@ 
St. 44% ib. Deb. Stock (red)... „а... £6 — 99 
5 40 Hove ectric Lighting Ога, 6—17 
5 5/0 | Kensington & Knightsbridge Ord......... $4-94 
5 6% Do. 6 per Cent. lst Pref.. 5 7 
St. 4% | Do. 4 per Cent. Deb. Stock (red. )... ES 96 —99 
St. 4% |: Kensingtn. & Kugtbg. Co. & Notting Hill 
Co. (Joint Station) 4X Deb. Stock (red) 99 —1(8 
8 2/4$ London В!есігіс Supply Ord. ,.............. 134-1 
5| 3/0 Do. бре Cent. Рге!......................... 4—4 
Bt. 4% er Cent. 1st Mort. Ded. t9 - 08 
5| 3/0 Metropolitan Electric Sup, Ord. ......| 52 - H 
5 2/3 t Do, 43 per Cent. Cum. Pref. ............ 41-5 
St. 417, t Do. 5 per Cent. Deb. Stock Ist Mort. 101 —M 4 
Bt. 39% 1 Do. 8àperCent. Mrt. Deb. Stock(red.) £6 —89 
100, 447, ItMidland Elec, Corp.for P. D. at V ort. Db. 95 —18% 
10 49% Newcastle & Dist. Elec. Lig. 0 Оа. 1 29 pd. 81—84 
100 447 t Do. 4А per Cent. Deb. . . . 6 – 98 
5 EZ | Newcastle Elec. Supply Ord- ei-tà 
Б 5725 Про. Брег Cent. non Cum. Pref. . 44-5 
100 4% + To. 4 per Cent, Mort. Deb. red. 1907. £5 — $97 
1 37 ju Counties Elec. Вор. 5 = 
100, 447 t Do. er Cent. Deb. £5 —67 
10 % | Nottin din Electric Ord.................... 11 —12 
5 2/6 Oxſo Electric Ord. . dts 54-6 a, 
В 4% | Do. 4perCent. Deb. Stock ........ 95 —97 
5 5/0 St. James’ & Pall Mall Elec. Ord. 8 —t 
5 8/0 Do. 7 per Cent. Pref, .. ... tà -? 
St. 3437 f Do. er Cent. Deb. Stock (red. ү: n t6 —(0 
5 „ ; fmithfle À Markets Electric Sup. Ога... 4-14 
St. 4% Do. 4 per Cent. Deb. Stock............... 71 — 15 
b 8/0 South] ondon Rlectric iu Ord....... ; 294—8 
7 9% D South Metrop'n 1 Lt ower ко, А Е 
/ Do. 7 per Cent. Cum. Pref. wae = 
St. 437 Do. 4 iet Db. Stk. Red... ...,.100 —103 
5 2/6 | Urban Electric Supply Ord. — 14-2 
5 26 Do. Брег Cent, Cum. Pref. .. si . 2 —$ 
St. 4}%' Do. 44 per Cent. 1st Mort. Deb... 90 — 98 
ti 5/0 | Westminster Elec. Sup. Ord. 8ł- 04 
5 9/8 t Do. 4ф рег Cent. Cum. Pref, | 9 = 88 
ELECTRIC RAILWAYS TRAMWAYS, at. 
8t. 4% | Baker St, & Waterloo 4Y Terp: Db. 5t t9 —92 
1 1/0 | Bath Elec. Trams Pref. Ord. ...... н" 
1 0/6 t Do. 6 per Cent. Cum. Pref.............. 13— 17 
St. 44% | Do. 4j Ist Mort. Deb, Stock (red.) .. 90 —95 
Bt. 49% {B'ham & Midland Trams 4j lst Db. Stk. £3 - 96 
10| 9$% | Bristol Tramways & Carriage Ord. ...... 181—141 
10 4% Do. Cum. Pref. (fully paid). . . . 24—93 
8t. 47 Do. 4 per Cent. Debs. ...... 99 —101 
10 .. Pritish Electric Traction Ord.............. H 
10 е/0 Do. 6 per Cent. Cum. Pref... wane 44 —k4 
St. bX Do. 5 per Cent. Perpetual Debs, .... ' 00—983 
St. 444 | Do. 4} per Cent. 2nd Deb, Stock ...... 69 —74 
Bt. 8% | Central London Ordinary Stock... 65 - 68 
St. 4x Do. 4 per Cent. Pref. Stock MÁY 84 — 56 
St. Po. Deferred Stock . . .. 44 47 
100, 4X | Do. 4 per Cent. Debs. ..... | 101 —104 
St. 41 tCbaring X,Zuston&Hmpstd Per. Pb Stk. 72 —76 
5 2/6 | City of Birmingham Trams. 5 Cm.Pref. 43-43 
100 4% Do. 4 per Cent. Ist Mort. Debs......... | (6 = 99 
St. 211 City & South London Bly. Con. Ord. .. 44 —46 
St. 5% | Do. Брег Cent. Perp. Pref. (1891) |. 116 —119 
St. 6% | Do. (1800 —.—.—. n 113 —116 
St. 6% | Do. (1901) c Perg massae | 118 —116 
St. 4% | Do. er ү Perpetual Debs, ie 101 —1€4 
10 6/0 Dublin nited Trams. (1896) Lid. iue 13 —14 
10 % Do. 6 per Cent. Pref.... 124—134 
M 0/114; Gt. Northern & Cit Rly. Pref. Ord. 14-2 
10 4/0 . Northern „ 4 —5 
dt. 4% |! Do. 4 per Cent. Deb. Stock 81 —84 
Et. NC Hastirgs & Dist. Elec. Trams. Co. 100 St. 97 —1t0 
10 94 '} Imjcrial Tramways Ord. 11 —12 
10 6% : Do. брег Cent. Pref. ... К 14—10. 
dt. dit $ Do. 43 per Cent. Debs. ..................... 92 —94 
b 1/8 I. d Dd E. T. X Lt. 5 per Cent. Pref. 3—11 
St. 4% t Do. 4 per Cent. Dob. Btock............... E8 —(3 
St. 5% Lanes. Utd. Trams 6° Prior Lien Db. St. 92 —t5 
lt .. | Liverpool Overhead ое Ord. ,....... J$-14 
10 5x Do. 5 per Cent. Pref.. Р 8 - £$ 
dt. 4x Do. 4 per Cent. Deb. 81 = E5 
lt 5,0 рне nited Trams. 6x Cum. Pref. | *à-14 
Bt. 4x |t Do. er Cent. 1st Mort. Deb. . Block 0 - 8 
St. Mersey о Ога. Stock Ч 
$t. .. Po. 8 per Cent. Perp. Pref. . 8-8 
1 .. Metropolitan Elec. Tramwaya Def. . Eel e 
1 0/6 Do. 6 per Cent. Cum. Pret. . PET 
St. sx t Do. 44 per Cent. Deb. Btock . | 901 94 
b New Gen, Ng e:. 6 per Cent. Cum. Pref. 3-13 
1 YT Potlerics Electric Traction Ord. ..... а= 
1 0,6 Do. b per Cent. Cum. Pref. 454 
м. 412 Do. 58 er Cent. Deb. Stock 1 оа 93 — yo 
lot? K. Met ec. Trams. & Ltg. 67 Cm. Fref. 2—14 
Bt. 4X t Бо. 4 per Cent. Deb. Stock“ 78 — 82 
100 bZ thunderland bist. Elec. 'Truie.57, Ist Mt. Db. eo — тө 
e bZ U кч Elec. Ry s. Co. o 1 Jye y 
H s ок "ure (WR) klec. Eur rds. 1 -u 
| owe er Cent, Cum. Pre : 
"t.i a t Do. 4d per Cent. 1st Debs. КЕ 


In calculating the yields allowance hae been 
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mads for acorued interest but not for redemption, 
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tbose, 
{ Ex dividend. { The London Stock Exchange Committe ате declined to 4% 


Price RATE ' ВОЕН 
| КАТЕ % 2. | BUSINESS IE — {бт т DIVIDEND | 
- ЕЕ Огут.! КАМЕ. Wed.. IELD- WERK Y 
Ec Dvz. | Wie 159 | & perp 15. | ED. DUE as. ib 
E ; | High- Lov. 
a о. | ; | ELECTRIC MANUEACTURING, &c. 224 pe 
. d. - 
6 1 d Feb, Бер! 103 108 | + 17 ae ше Meter oe —X $ji 8 14 6 Ар ril “Oct й : 
; 14 0 Feb, ‘hug 13] .. | 1 ni Бок & Wilcox Ord... „ 15 zi 3 18 о April, Oct Зр fi 
Jul 10? ee | 1,¢ Do rel. 12 — 1746 АНА 
$ 0 reales о c Ces T b HE British Insulated. & Heleby Cables Ord. 61—6 756| July, Feb |. A 
412 0 May, Nov| .. . | 5 8/0 | Do. 6 per Cent. Pref... - 418 0 Jan, July | t 
6 50 Maich.. m .. St. 482 t Do. 43 per Cent. 1st Mort. Deb. (red.) 10) --108 4 7 6 Jan, July | = 
4 7 6 | Мат Sept 3B |. . St. 441 Britieh Thome d. -Houst'n 43 1st Mt. Db. 85 —89 | 5 1 0 Mar, Sept — 
4 0 0 June, Dee HE NE British т кише 0 ег пне B-1 is Feb, Aung 
5 B 0 Feb, Aug 13 | 4| Bt. * t De. tper Cent. Mort. Deb. 5 40-45 8 18 0 Jan, July fl 
4 10 0 Feb, Aug (| § Rrush Electrical Engineering ... ‚3 - Maren 
410 Јар, July . | [| 9, ..| Do. 6per Cent. Pref. non-Cum.. 3-3 T Mar, Бері .. 
4 10 0 Jan, July | sri, St. 435 Do. 4j per Cent. Perp. let Deb. Stock, 81 —86 5 4 6 Mar, Sept 
413 6 | March 864 .. |) St. ju t Do. Perpetual 2nd Deb. Stock 63 —68 | 616 0 Jan, July M 
ec | t BA llender's Cable Con. Ord.. 94-103 7 8 6 Jan, Jul Y ^ 
4 7 6|JuneDec| .. | . L| 6/0 | Са 
5 11 6 | Feb ‚ Aug is es 5 2/6 Do. s er Cent. Cum. Pref, . ‚ 6-63 4 6 6 Jan, Juy . , 
6 0 0 Jan, Julß . 8 St. 44% |f Do. Pen Cent. 1st Mort Deba. (red.) 108 —106 4 5 0 | Nov, May it d 
4 1 8 | June, Dec |!21 es 11/7 соо ellner Alkali Со. . na 8 15 0| May, Хот Im 1 
410 0| Jan, July 99 | .. | St. 5 | Do. 4j рег Cent. Ist Mort. Deb. (red.), 101 —104 |4 6 6 | Feb. As 
6 6 8 April,Qct| .. | .. | 3 di ‘{Chadburn's (Ship) Telegraph Ord. ...... 14-13 8 0 0 | March. 
$11 5 April Oct] ; | e f| Do. 6 per Cent. Cum. Pref. . I -In 5 1 0 April, Oet . . 
613 0 Feb, Aug 71 8 "S * Crompton & Co. (Nos. 1 to 86,000) . 145—1414(,8 7 0 Jan, July 
5 9 0 | Маг Sept | 10{2 186 16100 5% |t Do. 6 per Cent. Ist Mort. Debs. (тей), 94—97 5 2 6 Јар, ЈШу .|. 
4 Б 0 | Jun, July [Ky | .. | 5| 2/0 | Dick, Kerr & Co. Ord. Ма 12—19 7 6 6 Sept. 
419 0 May Nor us vs b 0/7} Do.' 6 per Cent. Cum. ‘Pref. . 1—)4 4 16 0 Тр, = * 
610 0 | April, Oct| -.| -. St. 44% + Do. 4j per Cent. Deb. Stock 92 - 102 4 8 0 Jan, uly "i 
410 6| MarSept| .. và b! 2/6 | Edison & Swan United (“А” Bh.) (£8 pd.) 1—14 11 0 0 Feb, Aug о ө 
411 0 Feb. Aug ee [| "әз | b, 4/2 | Do. (£5 paid) 14—24 5 0 0 Feb, Aug ae 
6 7 6 April, Oct | ..| .. St 42 |t Do. 4 per Cent. Mort. Deb, Stock (rd.), 78 —81 | 4 19 8 June Dee 18) îs 
5 5 0 | Кер, Апр | .. | .. | St. 5X | Do. 6 per Cent. 2nd Deb. Stock ьт —£0 5 11 0 Mar, per - * 
4 5 9|JanJuly | .. | .. | b| ..' | Edmundron's Elec. Corp. Ord. ..... 2-3 .. an, qu 
410 jut ЯР ge t... Do. 6 per Cent. Cum. Pref. . 1—13 К Мау, Dor T 
est. 4x | Do. 4j per cent. 1st Mort. Deb. b. ed.) T) -& |512 0 Jan, July -| 
817 6 | April, Oct | .. $e 2| .. | Electric Construction Co... -i ee an, q ul) Y a" 
6 8 0 | Mar Bept ee | NM. 2|. ro f ger Cen Cum. Pref. . 2 508558988 1-124 " July ... OH, 
6 8 0 | Mar,Bept| .. | .. | Bt. 1% er Cent. Регр. Ist Mort. Debs. 60 —€4 6 5 0 Y 
4 6 0 jan daly 90) | . | 16 6/0 асое асер (1900) 5% Cum. Pref... 73-8} 6 1 8 | ase Oe " 
514 S April. Oct| 65. 53 | St. 4€ | Do. 4 per Cent. Ist Mort. Debs.......... 8)—92 |4 7 0 ManBet 11. - 
5 0 Jan, July 55 5 [| ttj Нешїеу' Tele aph Works Ord... 104 -114 6 10 6 | Feb, Aug ll: 
{ 6 6 Jane Dec 2 b 2/8 Го. 4 per Cent: Pref. 44-68 4 8 6. PAM. ix " 
318 6|Jan,Juy | :. || | Et 4 Lo. 4} per Cent. lst Mort. Deb. Stock’ 1014—1069, 4 4 6 Mer, Sept: n 
412 0 June, Dee 10 15/0 Indis Ru ber, M &c., Wrks. 144—254 н ? 4 Apri On qs 
| „р... [1004 o. 4 per Cent 8 rand — , AES 
1 12 9 25 Ju - 88 1 ot Вісела ооа, ны Ge Ltd. Ord. i-8 6 8 0 dad Xo 1 
63 1 Feb, Aug - ds 1 0/74 Do. 6 per Cent. Cum. Pref. . „б 42—04 | 6 8 0 7 ae pa 
5 9 7| Feb, Aug | «| I Ft 4 t Io. 4} per Cent. Perp. Deb. Stock. 92-95 |415 0 | Jan, di 3 
43 4 Jan, July i. J' .. кюре: сеш т 55 4 T e э зв 
— : 5. о. t per Cent. Cum. Pref. ............... 1 .. 
4 13 9 таг, 7015 © 12 12/0 | Telegraph Construction & Maintenance | 284—203 | 6 2 0 Mar, July pi 7 
6 5 0 | March . | [a€0 s% t Го. 4 рег Cent Deb. Bonda (1909) .. | 99—102 318 6,JamJuy k; 
5 17 0 | March biä tà [|| 1, 1/0 | Vickers, Sons & Maxim, Ltd ' Mi-?5 7 8 0| T y 
4 2 6!Jan,July | .. E 1 0/6 | Do. b per Cent. non-Cum. Preference 14—15 4 5 6 "o dad 
6 1 3 Feb, Aug | tà 8 St. 5% 55 5 per Cent. non-Cum. Preferred | 1 6 —1(8 | 4 12 6 June. Dec 101 15 
416 6° Feb, Aug 3 St. 47 Do. per Cent. Ist Mort. Db. Bk. (red) 108 —105 3 16 0 ju Peel 
317 9 Jan, July: 2. [160 431 Го. per Cent. 2nd Mort. Deb. s nii- 1016 460 Jan, July : je 
25 | Feb $^. ET Ps ET 6,0 J. G. W ite & Co. 6 per M а 6 13 0 Аш Oct " 
5 6 0 Feb, Aug .. {| E ½ | Willans & Robinson Ord. . osese i -h PN n го i 
5 0 0 April. — e Hf E; 1/0 Do. 6 per Cent. Cum. Pref. ылыш. 35—31 8 0 0 12 „Nor i 
з 6 9 " .. | .. [10€ 43 Do. 4 per Cent. 1st Mort. Debs.......... ` 10—11 640 Y, 
6 2 v| Feb Aug 14) 3 | 
11 15 0 | Apri, Oet % TELEGRAPHS. С ЕУ 
1 Пенс ши зе mazon Telegraph.. неа, e Ө = Ш S s 
10 0 O'ApriLOet ,. | .. | ite 57 Do. b per Conk Debs. (red.) . 81 — 7 5 15 0 ee iie 
e St. 16/0) Anglo- American. . . . 1—59 86 12 911, A N 1014 16: 
4 2 0 Jen Ju it) 58 8. soo; Do Preferred ..... куин 14 —102 818 0 FMyAgA IH T 
j 2 0 Jan, July | Бу) tè H St. тау Do. Deferred у... 158—16ф 814 0 PO oe 
| . I St n. fCommercial] Cable 4 der Cent. ‘Deb. Btk. £0 —83 | A 15 ^ | Feb, Aug ü e 
il 10, 6,0 ; Cuba Submarine О A 64—71 1 8 Feb, Ang | CS 
4 7 0 Jan, Jul 9($ | £0] || 10 10/0 Го. Preference 10 per C ent... See.| 158—164 6 А ril. Oct 
6 8 8 rro aa дыг "M EAS 5, 2/0 , Direct Spanish Ord... es — . 24—34 5 13 4 April, Oct | 
6 7 0 i Jul | b 50 Do. 10 per Cent. Cum. bref, . 61-8 b 17 0 | Tan July 
414 9 | April, ur — 50 482, н Do. 44 per Cent. Deb... eessss 977-1009 41 0 Ја Ap Jy,0 о 1 
435 0 Jans) July a .. || 90 4/0 Direct United State: Cable .. | 14—14i 14 4 o | Jun e, Dec 
6 10 6 Feb, Au «s .. 1160: 432 tDirect West India Cable 44% kg. Db. (тд. ) .99 —101 Ja "AP, Jy: 131 if 
4 9 0 e St. 25/0 | Eastern Ordinary . . . . . ‚132 —186 | 6 1 е 9. 4 J7.0 81 S 
3 19 0 Feb, Au a e Bt. 17/6, Do. 34 per Cent. Pref. Stock ............ м6 |4 1 6 1 12 
T June Dee 13 1 St. 4% | Do. 4 per Cent. Mort. Deb. ive uu 11112 535 6 Ja Ap,Jy,0 19 E 
" ; i | = i Aug 103} 1.4 
Г: 7 6 April Get 04 034 | a 42 go ler Cent. Deb i Stock. 100 —10 2 17 0 Fem 1 
6 2 0 May, Nov | 70 | бй 100, 4 Urn & B. African 4% Mort. Deb. 1909 9:4—1 3 19 б Мат N 
48 0 Feb, Au 67 65 1 Do. 4% Mauritius Sub. Debs. (red.) .. 100,-101%' 4 í о Jan, July 
413 0 Feb, PAUL | EE3 | 43 10. 5 6 O. N. (ct Copenhagen), Ex Coupon 71 . 39 —82 | 6 9 0 June, D 
4 5 00 Fe b. d 44 . 100 49% tHalifax & Bermuda 44Z 1st Mt. Db. e 99 —101 4 o o Мау, № 10 
8 17 O | Jan, July 102 108 оь 12,6, Indo -k uropean. Рея 62 —61 6 8 0 | дап, m" 
5 5 0 Jan, J у 711 74 100 81 | Mackay Companies Common 60 —65 | 6 Ja Ap. J | " 
5 2 6 April, Oct 142 [100 91 Do. T reference .... — 03 —(68 5 18 0 e 1 
41 0! Abril Oct ` m D. 112 Marecni's Wireless Teieg. 6 8—2 | T June, Dec | 6% - 
417 0 Keb, | Aug | 454 44 100 4% tPacifle & Europe'n Tel. опат. егес) 7—09 4 1 0 June, Dee . + 
4 4 0, Feb, qu S NA 10 4/ West Afiican Telegraph Вһагев.. lv —104 : 8 15 0 Mar Ho 
4 6 0| Feb, Aus | .. өр 1/3 West Ccart of America .. ... . . .. . . 18-1} 2 18 6 Jan, Jul .;, 
4 6 O Feb. Aug 114 | .. 1'100 4% t Dc. 4 per Cent. Debs. 97—99 '4 10 May, Nov ІН i 
316 6 Ма 4 Nov a 10 .. | West India & Panama .. 8-4 oe May, Nov ud 
46 9 Кей, Aug è ox 10 6/0 Do. 6 per Cent. Ist Pret. . 74-71 715 0 May, Мот 1 
4 7 0' Feb Aug 100 20.0 Do. 6 yer Cent. 2nd Preſ. ex. ona/c ofa ar. 7 —7 1 oe Jan Joy; .: 
ril ier : A š 160 6% |'1Do. b per Cent. Debs. ...... 98 —101 419 0 Arab i 1 
400 Feb, Aug 10. 3/0 ner aelegraph ..... 08—14 5 i d June, Dec 
4 i 0 Jan, July 5 8 St. 4% t Do. 4jer Cent. Deb. Stock (red.) ... | €5 —lO0u | 4 | 
41! ' April, Oct | | 
71) 0 Mar, sept) !!. TELEPKONES. | 
Маг, Bept | +- | + | | 4% tAmer. Telepbn. & Telegh. Coll. Trust * 
415 9 Jan, July e 81, (00 4 рег бош. Bonds £6 —88 | 411 0 йа, а, MMC 
PETIT г! pos | ~ [ Bt. 5X Anglo-Portug te Tel. 6% lst Mt. Db. dtk. 40 —102 {414-0 ur PL. 
6 7 0 Jan, July ~ | s EO Chili Telephone . a 6]—71 5 10 6 1 бе 
6 6 0 Jan, ul ) % Monte Video Telephone Ord. . ask }8—lyy 5 18 0 May, Nor ES 
g Feb, aus : 1 % Po. b per Cent. Pref. . TR i] 50 0| Fei Аш ui їй 
e Feb, Aug | uc ou St % , Хао! Co. Pref. Btock . e 1104—1118 6 7 6 eb. Aut f 0 
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Engineering Education. 

Tuere is, no doubt, a disadvantage in limiting technical 
education to technical subjects, but so long as people have 
to earn their living in any vocation requiring technical 
education it is difficult to see how a strictly specialised educa- 
Hon ofthis kind can be avoided. There is something parental 
+ President NCHURMAN'S ‘proposition, which is made in 
1 report to the Board of Directors of Cornell 

Diversity, that the course of instruction should be extended 
Mg years instead of four, so that the time should be 
u iclent for students to give attention to non-technical 
Subjects in addition to such subjects as mathematics and 
physical Science, Apparently President ScHURMAN feels that 


5 . suffer from lack of a liberal education, but he 
at at. his remedy is rather too drastic to introduce 

one step, and therefore he suggests a five years’ course 
Sara а move in the right direction. President 
К AN does not seem to be the only responsible man 

ideas of this kind, for it is stated that the College of 
“etneering in the University of Illinois now prescribes a 


Second Series (Weekly), 1878, 


Prick біхремск "jet. 
Abroad 9d., or 18 cents. or 900., oF 8x . 


certain amount of non-professional reading during the first 


and second summer vacations. Excellent though we feel 
а general knowledge of literature must be for the one who 
possesses it, we do not think that parents, or even students, 
will feel that it is desirable to extend the college course 
for another year or two years to secure what must be 
of very little commercial’ value to them. We doubt, 
for example, if the medical student. would feel ‘that his 
time was well spent if his course were extended from five 
years to seven years, so as to enable him to gain a good 
knowledge of literature. If this is true of the medicul 


student it should also be admitted in the case of the bud- 


ding engineer. It is not so much а case of what is desirable, 


but what is practicable. For that reason, if anything is to 


be attempted along these lines, there is much more to he 
said in favour of the regulations recently introduced in the 
University of Illinois, as mentioned above, than of any ex- 
tension of the college course. Miscellaneous reading in a 
summer vacation is more of a relaxation than otherwise, 
and the student then has more time on his hands than he 
їз ever likely to find in after life. | Ж 
Fires on London Underground Electric Railways. 
-DURING the last ten days a number of alarmist letters 
have appeared in the daily Press calling attention to the 
dangers of fire on the London underground railways, and 
to the supposed lack of precautions taken by the railway 
companies concerned to prevent such an occurrence. The 
immediate cause of these effusions was a small explosion 
and a certain amount of electric flashing which took place 
on a car at Sloane-square station on the Metropolitan Dis- 
trict Railway. Considering that two or three disasters 
have taken place on electric railways, though, fortunately, 
not in London, public opinion is easily influenced by such 
statements in the daily Press, and the public make little 
inquiry as to the qualifications of those by whom the state- 
ments are made. The safety of the public in an emergency is 
often dependant upon the confidence placed in those respon- 
sible for the working of the system, and if this confidence is 
lost a trivial accident may cause disastrous consequences, 
purely on account of panic. Weare, therefore, glad to see 
that the Board of Trade has issued a joint report by Major 
J. W. PRINGLE and Mr. A. P. TROTTER, which will be found 
among our Notes in the present issue. This report should 
effectually allay any anxiety felt by the general public. In 
the report it is stated that the passengers, on the particular 
occasion referred to, had no difticulty in leaving the car, and 
that they stepped out on to the platform without any appa- 
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rent alarm. The accident seems to have been due to failure 
of the insulation of the electric lighting wires. Flashing 
consequently took place, and some of the woodwork, which is 
rendered uninflammable by chemical means, becamecharred ; 
but the heat produced was insufficient to cause anything in 
the nature of a fire within the car, and some blistered paint 
was the only noticeable result. In our opinion, however, 
there is one unsatisfactory point in the affair—-namely, 
that an explosion was caused by the liquefaction of a small 
plug of bitumen. The public naturally regard an explo- 
sion of any kind with alarm, and we do not see that there 
is any justification for such an occurrence. There is plenty 
of non-inflammable insulation now available, fireproof cables 
have been placed on the market, and there is no need to 
use such a material as bitumen on rolling stock. Insula- 
tion of this kind should be entirely avoided. At the con- 
clusion of their report Major PRINGLE and Mr. TROTTER 
very rightly deprecate the writing of alarmist letters to 
the Press, and we trust that this part of the report will 
receive particular attention at the hands of editors of daily 
papers, who might, perhaps, do a little more than they do at 
present to inquire into the knowledge of their contributors 
before giving publicity to ignorant views. 
Development of Electricity Supply for Power Purposes. 
THE alterations in the columns of Table I. of our Elec- 
trieity Supply Table Supplements, to which we referred 
last week, have also been introduced into Tables Ia. and II., 
which accompany our present issue; these deal with under- 
takings obtaining a supply of electricity in bulk and stations 
supplying current for both lighting and tramways. It 
will be noticed that Table Ia. shows a considerable in- 
crease in the number of stations—viz., 28 as compared 
with 18 in last year's table. This would, apparently, in- 
dicate that the advantages of obtaining a supply from 
existing power stations of large capacity are being appre- 
ciated by the Councils of smaller towns, and we hope 
to be able to record, а year hence, still further de- 
velopments in this direction. Table II. now contains 
132 entries, compared with 125 last year; this, how- 
ever, is partly due to the fact that, in some cases where 
an undertaking comprises more than one power station, 
such stations have been placed under separate headings. 
Additions to this Table are, in fact, only due to the trans- 
fer of Accrington, Sutton and Torquay (which are now 
supplying current for tramways) from Table I. Most of 
the large electrical undertakings of the United Kingdom 
are included in this Table, and in most cases the connec- 
tions, especially as regards motors, show a large increase. 
Thus, 20,000 H. p. of motors are now connected to the Man- 
chester mains compared with 12,110 н.р. last year, which 
must be considered an excellent record, whilst at Birming- 
ham considerable progress has also been made, the motors 
connected now totalling 8,100 H.P., an increase of over 
3,000 н.р. during the year. The greatest percentage de- 
velopment, however, is probably that shown by the West 
Ham undertaking, where the total horse-power of the 
motors has more than doubled during the past year—viz., 
5,890 н.р. as against 2,200 H.r. This is, of course, largely 
due to the commercial enterprise of the Electricity Com- 
mittee in advertising the benefits obtainable from the 
use of electricity for all power purposes, and in offering 


current at exceedingly low rates. 
current for lighting—viz, 3d. per unit—seems to indi- 
cate that the lighting consumers are not suffering by 
the development of the power supply. It is interest- 
ing to note that several towns are now supplying 
current at a flat rate of 3d. per unit, whilst many con- 
sumers on the maximum-demand basis must also be oh- 
taining current at or below, this figure; so that the 
favourite figure of od., taken by advocates of gas lighting 
in making comparisions with electric lighting, is certainly 
out of date in the majority of towns. We also notice that 
there are now very few towns in which a flat rate of charg- 
ing for current (in many cases optional, however) is not in 
operation, and this simplification in the methods of charg- 
ing, whilst not technically sound, will undoubtedly popula- 
rise the use of current for all purposes. 


—P— 


The Greenwich Boiler Explosion. 

WHEN the disastrous boiler explosion took place some 
time ayo at the generating station of the South Metropoli- 
tan Electric Light & Power Со, there was a good deal of 
speculation as to the cause of the explosion, and there was 
a general feeling that the defect originated in the thermal 
storage system, which works under conditions somewhat 
different from those of a boiler. There seems to have 
been an idea that the working conditions were such as to 
cause some change in the quality of the material used for 
the storage drum, and that such a system would be a source 
of danger in any generating station where it might be used. 
The Board of Trade Commissioners who have been con- 
sidering the cause of the accident have now delivered their 
judgment, from which we are glad to find that in their 
opinion the explosion was not due in any way to the 
thermal storage drum. It is satisfactory that this; result 
should have been arrived at, because otherwise some 
uneasiness might have arisen as to the use of a system 
which appears to have great possibilities, the full extent 
of which has yet to be determined. 


Popular Science. 

Ir is by no means unusual for daily papers to publish 
inaccurate statements when dealing with scientific or tech- 
nical matters, and we have frequently called attention to 
these inaccuracies. Apparently, however, these deviatious 
are not limited to daily papers, for a veritable gem from a 
technical paper has just been brought to our notice. This 
specimen, part of which is given below, is culled from 
a recent issue of the Autocar, and refers to the better 


running of motor cars at night than in the daytime. — 
I am agreeable with 12,559 so far as his statement goes that the in- 
crease of power is caused by an extra amount of oxygen, but cannot 
account for its presence by saying that the air is lighter at night. 
Rather the reverse—night air is always colder ; cold causes contrac- 
tion, which would make the air denser. No doubt there is some force 
at work which produces an excess of oxygen at night ; but the question 
is, what force is it? Does the earth give off a greater voltage at night 
If во, the explanation may lie here! We can account for а car гип: 
ning better during a thunderstorm. It is a recognised fact that at this 
period the air is charged electrically greater than at any other time. 
Electricity has a chemical effect on the air and produces ozone. Ozone 
is really, I believe, a condensed form of oxygen. This acts similarly 
to an oxygen cylinder, and gives increased power. Е 
lt is true that this interesting contribution appeared in 


the correspondence columns, but it nevertheless seems 
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strange that it should have been permitted to appear at all 
between the covers of one of the leading journals of the 
automobile industry. Perhaps some of our readers have 
experienced “the greater voltage” which the earth gives 
off at night. 

фео — — ————— 


Leeds Local Section of the Institution of Electrical Engi- 
neers.—It is announced that tHis section will hold a smoking con- 
cert at the Hotel Metro pole, Leeds, on Thursday, February 6th. 


Manchester University.—It is stated that the proposed 
reduction in the Treasury grant of £12,000 will not take effect 


during the present, year, so as not to interfere with the arrange- 
ments for the current session. 


Wireless Telephony.—It is reported by several of the 


American technical journals that M. Poulsen intends to 
establish transatlantic wireless telephony during the course of 


next month. 
Faraday House Old Students’ Association.—The fourth 


annual dinner of this Association will be held at the Queen’s 
Hotel, Leicester-square, Mr. G. W. Partridge, President, in the 
Chair. Tickets may be obtained from the hen. secretary, 


Faraday House, Southampton-row, W.C. 


The Late Mr. Tom London.—It is announced from Mombasa 
that the body of Mr. Tom London, who was murdered by 
natives at Kilindini (West Africa) in December has been 
found, and certain natives who are suspected of having com- 


mitted the murder have been arrested. 


The Tramways and Light Railways Association. —We have 
received the January issue of this Association's Circular, which 


contains a full list of all Tramway Bills which were deposited 


in the House of Commons in respect of the Seasion 1908. The 
reports to the Board of Trade on the tramway accidents at 


ifax and Birmingham are also included. 
Memorial to the late Lord Kelvin.—At a meeting held on 


Tuesday last in the City Hall, Belfast, under th | 
А е presidency of 
the Lord Mayor (Lord Shaftesbury), a movement o establish a 
dM to Lord Kelvin was inaugurated. It was decided 
at the memorial should take the form of a statue, and a com- 
mittee was appointed to deal with the question. Subscriptions 


amounting to £750 have already been received. 


А 5580 Service by Wireless Transmission. We have received 
etter from Mr. J. Hettinger, in reference to an Editorial 
аш In our last issue, suggesting that a wireless time ser- 
Ps ш! easily be established; synchronisation might be 
cted, or, what would be simpler, bells might be struck at 
any number of desired stations at any hours by relays in con- 


Junction with detectors. If the difficulties could be overcome, 


such a system certainly offers advantages, and is of the nature 


to which'a wireless system is particularly applicable. 
muss оп а 7,500 kw. Steam Turbine.—The Electrical World 
de àn account of а test on a 7,500 kw. steam turbine recently 
* е X the Waterside Station No. 2 of the New York Edison 
ш t 175 lb. steam pressure, 28 in. vacuum and 100 deg. 
Padi eat, the turbine was guaranteed to have a minimum 
speed . of 15-9 lb. per kilowatt-hour with a normal 
1 750 revs. per min. The electrical efficiency of the 
bitia T was guaranteed to be 97:8 per cent., exclusive of 
via and windage at the test load. The results of the tests 
à consumption about 7 :5 per cent. less than the guaran- 


tee. ` 
ы ES following data represent the results of the tests :— 
resi NOW OF tes avedveravonuistoss 9:30 a.m. to 5:30 p.m. 
rage steam pressure at throttle, Ib. per sq. in. gauge. ....177:5 
95°74 


Average superheat at throttle, deg. F. ...... .. . ..... .... 7 
Ave ge а (referred to 30 іп. barom.), іп. mercury...... 27:51 
blau oad on generator, kilowatts .......................... ,850:48 
hà age steam consumption, Ib. per kilowatt hour ...........- 15:15 
ble Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Lot Dakar ОН йаа July 22, 1907 . . Jan. 17, 1908 
Basis — Kotonou .. Dec. 4,1907 ... Jan. 18, 1908 
athurst—— Bissao ............. . Dec. 25, 1907 = 
rinidad—Demerara ....... .. Jan. 9, 1908 Jan. 17, 1908 
Cay mari Cayenne Vs Rea A Jan. 11, 1908 — 
yenne—-Salina ,............... Jan. 14, 1908 — 


Teneriffe—St. Louis, Senegal Jan. 16, 198 m 
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Electricity Meter Approved by the Board of Trade.—For 
the purposes of the Electric Lighting Acts, 1882 to 1890, and of 
all provisional orders issued thereunder, the Board of Trade 
have approved (on January 16, 1908) of the pattern and con- 
struction of the meter numbered 60,496 deposited at the Board 
of Trade on July 12, 1906, by the Reason Mfg. Oo. (Ltd.), and 
known as Wright’s Electricity Meter, Hatfield's Solution, and 
of the means provided for fixing and connecting such meter. 


Union Internationale de Tramways et de Chemins de Fer 
d'Intérét Local.— Among the questions to be considered by 
this Association at its meeting in Munich this year are the 
following : A. (Questions à discussion. Rail corrugation ; Com- 
parative advantages of reciprocating engines, steam turbines, 
gas and oil engines in stations for generating energy for elec- 
tric traction ; Advantages and disadvantages of various types 
of car ; Improvements and upkeep expenses of the constituent 
parts of brakes in use on electric tramway systems; and 
Results obtained by the use of car meters. B. Questions docu- 
mentaires. Results obtained by the use of electric traction on 
interurban railways; Wear of the essential parte of rollin 
Stock ; Advantages and disadvantages of the motor 'bus ; a 
Track construction on interurban systems. С. Conference. 
Economic importance of centralised power houses, as regards 
the development of electric traction on interurban systems. 


Fires on London Underground Electric Railways.— We have 
received the following report from the Board of Trade upon 
what has popularly been described as a fire on the Metropolitan 
District Railway; the report also deals generally with the sub- 
ject of such fires :— 


Board of Trade, 8, Richmond- terrace, Whitehall, S. W., 
January 17; 1908. 


Fires ох LON DON UNDERGROUND ELECTRIC RAILWAYS. 

Sir: We have, in the usual course of our duty, inquired into the 
circumstances under which an explosion and electric flashing took 
place in a car, on the evening of January 8th, at Sloane-square station 
on the Metropolitan District Railway. 

We made a very careful examination of motor car No. 34, which 
alone was concerned in this case, before any repair work had been car- 
ried out or any of the effects of the explosion and flashing had been 
removed. 

Above floor level there was some blistering of the varnish on the 
wood-work surrounding the end left hand window and doorway, and 
two panes of glass were blackened with smoke and fumes. No glass 
was broken, and it was possible by rubbing off the blistering on the 
wood to see that the red paint-work underneath was undamaged. 

Below floor level the metal pipe carrying the electric p wires 
and a metal junction box were fused. The underside of the timber 
flooring immediately above this pipe and junction box, was charred in 
places. The charring nowhere exceeded 4 іп. in depth. No mark of 
fire could be found inside the car on the flooring, seats or sides. 

We may here remark that all the wood-work on the company's cars 
in proximity to electric conductors has been rendered non-in ammable. 
This, and other occurrences of a similar kind, have roved that the 
wood will char under the effect of intense heat from electric flashing, 
but will not catch fire. The real combustibles in this fire, if we use 
the word, were copper, iron and brass. Such electric ares continue 
until they exhaust or burn themselves out, or until the current is cut 
off as was done at Sloane-square. The ordinary method of extinguish- 
ing a fire is useless for electric arcs. 

This particular case was caused in all probability by failure of the 
insulation of the electric lighting wires owing to садр, The heating 
of the wires resulted in the liquefaction of a small p ug of bitumen. 
An explosion of bitumen vapour followed, causing smoke and fumes. 
Subsequently, electric flashing took place along the pipe and at the 
junction box under the car. | 

The conductor in charge of the car states that he immediately en- 
tered the door at the corner where the explosion had taken place, and 
worked the air valve which actuates the double doors in the centre of 
the car. The doors opened in the usual way; they had not to be 
forced or held apart. The passengers, eight in number, stepped out 
on to the platform through the open doorway, without any apparent 
panic or alarm. No complaint of injury or danger waz made to either 
the station inspector or any of the company's officials. | 

Arrangements also exist, on underground as well as on tube railways, 
to allow passengers, in case of need to descend from a train at either end. 


In our opinion, the apprehensions of danger which have been ex- 
essed by writers to the newspapers are not justified by ite 1 
or this 


r * 
The main danger in any such cases of fire will be from panic. 
renson we deprecate the writing, for publication, of alarmist letters. — 
We are, Sir, your obedient servants, 

(Signed) J. W. PRINGLE, Major, 
Inspecting Officer of Railways. 


Signed) A. P. TROTTER, 
ii The Electrical Adviser to the Board of Trade. 


To the President of the Board of Trade. 
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Wireless Telegraph Notes.—An article by M. Beaupré in 
La Lumière Electrique gives some account of the wireless tests 
which have lately been carried out on the French warships 
^ République," *Jauréguiberry," “Gaulois” and Jules 
Ferry." Each transmitting station consisted of a motor- 
generator set, made up of a 5 H.P. direct-current motor coupled 
toan alternator. Transmission was usually effected by indirect 
excitation of antenna, while at the receiving end detectors of 
well-known kinds were used. In spite of the low power the 
results obtained were, in the author's opinion, more successful 
than any that have yet been obtained. Communication 
was established over a distance of 875 miles, about half of 
which was overland. Further, all the telegrams were received 
at the Eiffel Tower station in connection with which an in- 
teresting point is noted. The fundamental wave length for 
the Eiffel Tower antenna is 1,700 metres, while that of the 
ships does not exceed 600 metres. "Therefore, only the third 
harmonic of the Eiffel Tower waves is in resonance with the 
fundamental waves of the ships, so that doubtful results might 
have been expected. The results are attributed to the excel- 
lence of the apparatus designed by the Commission Centrale 
de Telégraphie sans fil de la Marine, and it is thought that the 
large stations, such as those at Poldhu and Nauen, are before 
their time, since by using this apparatus the same results could 
be obtained with much smaller plant. 


Margate Town Council are stated to have forwarded a reso- 
lution to the Board of Trade urging the installation of a system 
of wireless telegraphy between the Long Sand lightship and 


the shore at Margate for the purpose of assisting in the saving 
of life at sea. 


The bill which is to regulate the use of wireless telegraphy 


in Germany was introduced in the Reichstag on Tuesday. The 


main feature of the measure is a clause compelling shipowners 
and owners of wireless telegraph stations on land to make pro- 
vision for intercommunication on all systems of wireless tele- 
graphy. Unless such intercommunication facilities are pro- 
vided, licence to work stations or to use wireless telegraphy in 
Germany will be refused. 


According to the well-informed Daily Май, Mr. Marconi, 
who recently took his departure from London for Clifden 
(Ireland), has promised that the public service of wireless tele- 
graphy shall be given either on February lst or 2nd. The 
service, it is stated, is to be between London and Montreal 
only, and the charge has been fixed at 6d. per word. 


Royal Institution.—The first discourse of this Institution’s 
1907-08 session was delivered last Friday evening by Prof. 
T. E. Thorpe, F. R. S., who took for his subject The Cen- 
tenary of Davy's Discovery of the Metals of the Alkalis." 
Seeing that this discovery was actually made in the laboratories 
of the Royal Institution, and how greatly Davy’s name and 
fame are bound up with it, the managers very naturally thought 
fit that its centenary should be celebrated as soon as the usual 
arrangements for the Friday evening discourses would permit, 
the discovery having actually been made on October 19, 1807. 
The Royal Institution was originally formed for the benefit of 
the poorer classes, but in this róle it was not a success, and the 
idea of popular scientific education was taken up. Although 
Count Rumford was appointed a director, the state of affairs 
gradually became worse, so that, instead of the Institution pro- 
viding suecour, it nearly died of inanition. These deplorable 
conditions were speedily changed by the appointmentof Davy as 
assistant lecturerin chemistry —at the munificentsalaryof 100gns. 
per annum. This event took place in 1801, and from the very 
first his lectures caused great attention and drew crowded audi- 
ences. He was soon promoted to the lectureship inthis subject, 
and continued his researches on the use of electricity in chemical 
decomposition, which he had commenced at Bristol, The 
results of these researches were published by hir: in his firat 
Dakerian lecture “ On some Chemical Agencies of Electricity." 
This lecture attracted world-wide attention and a medal 
founded by Bonaparte, then First Consul, for the beat research 
on the “ galvanic fluid" was awarded to him by a representa- 
tive committee of French scientists, among whom were Lap- 
lace and Coulomb. "The acceptance of this honour by Davy 
led to а storm of criticism, as France and England were then 
at war, and he was requested by the managers to confine 


Y 


himself more closely to furthering the aims of the Institution. 
The supposition that the substances potash and soda might not 
be compounds had been put forward by Henry soon after the 
electrolysis of water was an па ошеа fact. It had been 
suggested that these earths consisted of a combination of phos- 
phorus or sulphur with nitrogen, forming a stable alkali, in the 
same way that hydrogen and nitrogen form a volatile alkali. 
This idea was subsequently stigmatised by Davy as a perfect 
example of “ perverted analogy.” The experiments which 
Davy was conducting on this subject reached their culminating 
point on October 19, 1807, when the fact that potash was a 
metallic compound was definitely proved. The lecturer 
threw on the screen a slide showing the page of the 
laboratory journal in which this discovery was entered, 
while the book itself was exhibited on the lecture table, 
as was also a portrait and bust of Davy. The result of this 
discovery was given to the world in Davy’s second Bakerian 
lecture, entitled * On some New Phenomena of Chemical 
Change produced by Electricity, aria the Decomposi- 
tion of Exed Alkalis and the Ex ibition of New Substances 
which constitute their Bases; and on the General Nature of 
Alkaline Bodies." Owing to the fact that potash usually con- 
tains small quantities of soda, the quicksilver-like metal which 
Davy first obtained was probably the alloy of sodium and 
potassium. Whether the new substances should be classified 
as metals or form the first members of a new class was gene- 
rally discussed, it being ultimately decided that in spite of their 
low specific gravity they were in reality of a metallic nature. 
The lecturer then turned to the effects produced by the dis- 
covery. All the sodium made to-day is manufactured in essen- 
tially the same way as that in which Davy first made it, purely 
chemical processes being superseded by electro-chemical 
methods. The industrial process by which it is possible to 
turn out sodium in such large quantities is, therefore, due pri- 
marily to the efforts of Davy, and the means for doing so to 
those of his greatest “discovery,” Faraday. The lecturer paid 
a tribute to the memory of Castner, and described the working 
of the well-known Castner electrolytic process by which prac- 
tically all the sodium produced at the present time is made. 
He concluded by showing a number of slides illustrative of 
this process, and indicated the commercial purposes for which 
sodium is used. Although at the time Davy's discovery did 
not clearly show its application in this direction, it has pos 
sibly not been inoperative in contributing to the “ comforts 
and conveniences of life,” the objects for which the Royal 
Institution was originally founded. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, January 24th (to-day). 
PHYSICAL Society. { 
5 рт. Meeting in the Physics Laboratory, Royal College о! 
Science, Imperial Institute-road, South Kensington. Agenda : 
** Recalescence Curves,” by Mr. W. Rosenhain ; “ An Experi- 
mental Examination of Gibbs' Theory of Surface Concentra- 
tion Regarded as the Basis of Absorption, and an Application 
to the Theory of Dyeing,” by Mr. W. C. M. Lewis. 
NORTHAMPTON ÍNsTITUTE ENGINEERING SOCIETY. iL 
5:45 p.m. Meeting at the Institute, John - street, Clerkenwe 
Paper on ** Electric Illumination," by Mr. J. C. Rennie. 
SATURDAY, January 25th. 
Roya. INSTITUTION. А 
pm. Meeting аб Albemarle-street. Lecture on The Electr- 
fication of Railways,” by Prof. G. Kapp. Lecture II. 
GRADUATES’? SECTION oF THE NogTH-EasT Coast INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS. —— : | 
7 p.m. Meeting at 4, St. Nicholas’ Buildings West, NO 
upon-Tyne. Discussion on Electricity Compared with Gas 
for both Lighting and Power.” 
TUESDAY, January 28th. 
MANCHESTER STUDENTS’ SECTION or THE INSTITUTION or ELECTRICAL 
ENGINEERS. Vhit- 
7:30 p.m. Meeting at the Municipal School of Technology, Y яў 
worth-street, Manchester. Paper on The Design of Poly 
phase Induction Motors," by Mr. W. D. Redfern. 
WEDNESDAY, January 29th. 
SOCIETY oF ARTs. 
5 рт. Meeting at John-street, Adelphi. 
Patent Act,” by Mr. J. W. Gordon. 
FRIDAY, January 31st. 


Paper on The New 


Roya INSTITUTION. t Re- 
at Albemarle-street. Discourse on Recen 


9 p.m. Meetin 
io- Activity," by Prof. Ernest Rut herford, F.R.S. 
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current passes across an arc from material of high to material 


RECENT PATENTS IN WIRELESS TELEGRAPHY. 
BY W. H, ECCLES, D.Sc. 


Probably the best method of grasping the general direction 
of technical progress in any broad application of science is that 
afforded by the perusal of the patent specifications concerned 
with that subject. It is unfortunate that this way of follow- 
ing the subject involes a time-lag of about a year—which seems 
an age in such a quickly changing art as wireless telegraphy— 
but it is better to suffer this disadvantage than to rely too 
greatly on that other source of information, the pronounce- 
ments of enthusiastic inventors, or of other interested persons, 
ina prophetic mood. Of course, in preparing to discuss the 
specifications of any period, say the past 12 months, we have 
to remember that some patents are designed for show and for 
use in the City, that others may be visions, and that others, 
lastly, alone constitute noteworthy records of real achievements. 
It is intended, in this article, to deal principally with those 
appearing to fall in the last class. 

The most important technical advances of the past year 
have been concerned with the utilisation of sustained oscilla. 
tions in radio-telegraphy. It will be convenient to consider first 
the specifications touching the plant and apparatus of a send- 
ing station. There are several patents dealing with means of 
generating oscillations purporting to be sustained. One of the 
most interesting is No. 226 of 1906 (accepted April, 1907), 
granted to S. G. Brown. This is a modification of the rapid- 
spark method of Elihu Thomson. Two electrodes are arranged 
to form a spark-gap in a direct-current circuit that possesses 
high inductance. The spark-gap is shunted, like Elihu Thom- 
son's, with an inductance capacity circuit. The processes going 
on in the shunt circuit are well known. The condenser becomes 
charged, there is an oscillatory discharge, and then a stoppage 
of the current ; but the stoppage is momentary for the reason 
that the heavy inductance in the main circuit compels the re- 
establishment of the current—that is, the re-animation of the 
spark and its shunt circuit. In the case in point the elec- 
trodes, which may be, it is stated, of any metal or of hard 
carbon, have to be kept cool to “ prevent arcing.” The prin- 
cipal novelty of the invention lies in the methods proposed for 
constituting the spark-gap. One method consists in sub- 
merging the anode in an electrolyte, such as dilute acid or 
caustic potash solution, and making the cathode dip slightly 
Into the electrolyte. The two electrodes may or may not be 
very near to the cathode. The effect is, probably, that the 
sparks are formed in an atmosphere of hydrogen and oxygen 
und steam. Another method proposed consists in making one 
electrode a balanced metal plate, and the other a rotating disc 
or drum, usually of aluminium, the arrangement being such 
that a floating contact is obtained. In this last form it is easy 
to see that the rattling of the brush on the wheel will bring 
about à series of rapid makes and breaks in which each spark 
ОГ arc is accompanied b y а train of oscillations. In both the 
Proposed methods the dynamics of the various parts must 
exert some influence on the frequency of the sparking, and 
must be an evil influence in attempts, such as the inventor 
suggests, at employing the methods for radio-telephony. 

Patent No, 5164, 1907, granted to Horace MANDERS is a 
poteworthy attempt to effect an improvement on Poulsen's 

J drogen modification of the Duddell arc method of enerating 
tained oscillations. The patentee claims to have deo d 

at the atmosphere of hydrogen or other special gas usually 
necessary for the success of the arc method may be dispensed 
with Provided the material of the electrodes of the arc fulfil 
: certain condition. The condition is that the substance 
orming che cathode should be of lower atomic weight than 
c composing the anode. In the case of alloys, the reckoning 

ust be made with regard to the principal constituent. The 
est material for the cathode is stated to be aluminium or its 
ff especially the white alloy romanium. Zinc, silver, 
Е nickel, copper or iron, or alloys of these, may form the 
d The combination of aluminium as cathode with zinc 
the p gives the steadiest and most powerful oscillations ; 
of other metals used as anodes are given above in their order 
А merit. Carbon appears to be unsuitable “ on account of its 
Xceeding activity as a reducing agent.” In general, if the 
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of lower atomic weight, oscillations of any frequency can be 
generated, though the arc is formed in air. The specification 
gives the reader no information as to the efficiency of the 
arrangement—that is, does not disclose whether the oscillations 
in the shunt circuit are strong or feeble as compared with 
those obtained in the Poulsen manner. If they are feeble, then 
there is not much that is new in the mere fact of generating 
oscillations by an arc inair. Those who have tried the Duddell 
singing arc (solid carbons in air) with the smallest possible 
main current, know that very feeble oscillations of high fre- 
quency can be obtained in an appropriate shunt circuit. But 
the other point claimed by Manders, that the current should 
pass through the arc from high atomic weight to low, is de- 
cidedly novel. I do not know that any scientific investigation. 
into the matter has yet been published ; and till this extra- 
ordinary and rather unlikely law is confirmed by independent 
observers, very little can be said of it. 

“ Ап improved method for producing undamped electrical 
oscillations by means of the flame arc produced by electric arc 
lamps or the like," is the title of No. 7,815, 1907, and is commu- 
nicated by the GESELLSCHAFT FUR DRAHTLOSE TELGRAPHIR. In 
marked antithesis to their trade mark Telefunken," this com- 
pany has of late been anxious to utilise sustained oscillations. 
This present specification begins by referring to the Duddell 
patent of 1900, wherein the combination of a direct-current 
arc and an oscillatory shunt circuit is protected, and goes on to 
suggest an improvement on the known method of increasing 
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the power of the oscillations by immersing the arc in a hydro- 
gen-containing atmosphere. This consists in producing a flame 
arc or a discharge in an atmosphere of a neutral gas of the 
argon group. It is pointed out, that if an arc is used then the 
heat of the arc itself may be utilised for producing gases of 
the argon family from Cleveite, Fergusonite or allied minerals ; 
or the arc may be produced in liquids (for instance, mineral 
water) in which these gases are contained. In all cases it is 
preferable to make one electrode of metal and to cool same. 
Thus the principal claim reads: “ А method of producing un- 
damped electrical oscillations, which consists in combining 
with an oscillation circuit a flame arc burning in an atmosphere 
of neutral gas of the argon group—for instance, helium. 
perusing this specification the first question rising in the iy 
(after putting aside the various legal and commercial phases o 


the matter) is: In what respect is the use of helium technically 


uperior to the use of hydrogen ? The specification in no way 
velles to assert that felit gives more powerful ee 
or more manageable arcs than does hydrogen. The secon 
question is: Is the helium easily obtainable free from шу 
gen? The third question is: What is the price per litre o 
helium ? The answers to the first two questions are so full 
doubt, to the last question so startling, that one cannot say o 
this specification that it marks any real technical advance. i 
A method of producing oscillations which has been muc 
studied by P. CoorER HEWITT consists in using a чу 
vapour lamp, shunted by an inductance capacity, in a direct- 
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Current circuit ;: the mercury lamp stands in the place of the arc 
in the better known Duddell connections. It is found necessary, 
in using this device, to have a local battery and an auxiliary elec- 
trode associated with each main electrode of the lamp to keep 
the main electrode alive. But even with this assistance care 
must be taken that the oscillatory current in the inductancé- 
capacity circuit be kept small, in order to avoid the accident of 
the discharge flow from the condenser cancelling the main 
current and extinguishing the lamp. Inasmuch as the method 
is particularly suitable for use with large condensers and large 
oscillatory currents, this limitation is disastrous. The removal 
of the limitation is accomplished in patent No. 21,767/06 by 
the employment of unidirectional electric valves so connected 
with the modified mercury lamp outlined above that the con- 
denser discharge, whatever its direction, always passes through 
the lamp, and from the main electrodes of the lamp, in the 
same direction as the current from the storage battery 
employed, as explained above, to keep the main electrodes of 
the lamp in an operative condition. Of course, this entirely 
disposes of all risk of the auxiliary currents being stopped by 
the oscillatory currents. Fig. 1 is a diagram of the connec- 
tions that effect this object. A direct current or alternating 
supply is indicated at 2, a reactance at 5, a condenser at 3. 
The mercury lamp is 6, 7, 8, while 9 and 10 are its main, 
11 and 12 the auxiliary, electrodes. The other parts of the 
figure are the valves for controlling the direction of flow of 
the oscillatory currents through the mercury. Like the 
lamp, the valves must have auxiliary batteries to keep their 
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electrode resistance down. The auxiliary electrodes in lamp 
and valves are of iron or carbon, and current can enter 
but not leave the mercury vapour at these electrodes. 
With this arrangement а discharge of the condenser 5 towards 
the left-hand of the figure will pass through conductors 35, 
36, valve 19, conductor 87, electrode 11, vapour column 8, 
electrode 10, conductor 38, valve 21, conductor 39 and trans- 
former winding 18; while a discharge to the right will pass 
through 18, 40, valve 22, conductor 41, electrode 12, vapour 
column 8, electrode 9, valve 20, conductors 42 and 85 to the 
left-hand plate of 8. It will be seen that there is never any 
-flow of oscillatory current from apy electrode in a direction 
contrary to the maintaining battery circuit there. 
G. MARCONI and Marconi's Wireless Telegraph Co. have ac- 
.quired patent rights for improvements on the shunted spark- 
gap method of generating rapidly succeeding trains of oscilla- 
tions. No. 8,462, 1907, covers a very remarkable kind of 
spark-gap, for it is characterised by having the two sides of the 
gap in extremely a relative motion. In the shunted spark- 
gap method, where high-tensions are the rule, one of the diffi- 
-culties has been to prevent the formation of an arc. One 
widely adopted, but imperfect, solution of the difficulty cən- 
sists in cooling the electrodes as thoroughly as possible ; but 
the solution offered now by Dr. Marconi consists in renewing 
the metal at the spark too swiftly, if feasible, for vaporisa- 
tion of the metal to occur. Figs. 2 and 3 explain themselves 
excellently as regards the connections and the mechanism for 
producing the sheared spark. Here / is a generator, ii choking 


coils, a a metal disc driven by a steam turbine or other motor 
The 


and cc are spheres or discs that are fixed or rotatable. 


but there is an oscillatory circuit across each spark. gap. It is 
stated that a continuous-current dynamo, a secondary battery, 
an induction coil or transformer, or an alternator, may be 
used ав the source of current. As it happens, I have had, in 
collaboration with my colleague, Mr. A. J. Makower, some 
experience of spark- gap methods very similar to those of Dr. 
Marconi. 
current at 2, 000 or 3,000 volts did not give nearly such good 
results as direct current at 1,000 volts. This last voltage is 
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ne and oscillations are produced so long as the handle 
е 
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solid black indicates insulating material. The only hint given 
in the specification as to the magnitude of the machine is in 
the statement that “a Брона, speed of 300 or more ft. рег 
second works well.” 

radius. 
patentees and of the same date as the last mentioned. The 
diagram is reproduced in Fig. 4. 


he disc is probably a foot or two in 
No. 8,463, 1907, is another specification by the same 


he mechanism is exactly the same as that already described, 


We found, some months ago, that alternating 


too low, however, for the generation of sustained oscillations ; 
and as all the available and sufficiently large generators in the 
South Western Polytechnic added together gave us only that 
figure, we did not try higher direct voltages. ) 
wherein Dr. Marconi has probably found some difficulty is at 
the rubbing contacts on the disc. 
carry oscillatory currents of great amplitude, and therefore 
must be of rather special construction. No details of this 
are given in the specification. 


The point 


These brushes have to 
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Another group of inventions deals with the controlling of 


the oscillatory currents when generated, and with their manipu- 
lation for signalling purposes. 
PEDERSEN are no doubt of most interest at present. 
these, the first in chronological order is 6,21 7,1906, and patent 
is granted to Poulsen. 
ing signalling by striking and extinguishing the arc for eac 
sign, or by varying the length of the arc to and from that 
exact length where oscillations are produced. It 
and mechanism are shown, partly in section, in Fig. 9. 
box is kept filled with coal gas or hydrogen. 
trode is shown at 3, the copper electrode at 10, the pole. piece 
face of the electromagnet, which produces the perpendic 
field, at 27. 

the arm 12 produce, through the friction disc 6, а to-and-iro 
motion of the vertical arm 9, which carries the copper electrode. 
The downward motion strikes the arc and sets it at its proper 


Those due to POULSEN and 


Here are described devices for effect- 


The arc box 
0 


The carbon elec- 


On pushing down the button 16, the link 13 and 


dle 18 


down. On releasing the button, the arc is momen у 
closed and finally opened till arm 9 touches the stop 1] an 
the arcis extinguished. The upward motion of the button 
is made, besides, by means of a ratchet and pawl, to rotate 
slightly the carbon-holder 23, thus clearing the carbon by the 
scraper 24. The very ingenious introduction of the friction 
discs at 6 prevents injury to the electrodes and ensures tb. 
the same separation of the electrodes is attained every time T 
apite of their wear. This arc box performs very perfectly two 
duties, whose importance are only fully appreciated after some 
ractical acquaintance with the Poulsen arc: the correct Ar- 
ength is maintained and the edge of the carbon electrodeis kept 
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clean and sharp. But the box has some apparent defects ; it is 
probably unsuitable for any but slow hand sending, and there oc- 
curs always after releasing the press button, and after the cessa- 
tion of thesign, a transit through the oscillation arc length before 
the arc is put out. In the same specification is described a 
mechanism for signalling by varying the length of the arc 
without extinguishing it. This consists in essence of а combi- 
nation of crank, connecting-rod, and crosshead, the last carry- 
ing one electrode of the arc. "The crank is rotated by clock- 
work which the sending key starts and stops. 

Simpler means than the above of controlling the radiated 
energy are detailed in three more recent specifications. 
PEDERSEN’S 27,956, 1906, aims at permitting the generator to 
produce oscillations during the whole period of oscillation, 
while the sending key merely varies the power of the aerial 
to radiate. This is accomplished in various ways, for in- 
stance, by coupling and uncoupling the aerial from the rest of 
the vibration circuit by the operating key, by connecting and 
disconnecting the earth, and by replacing the aerial by another 
member not possessing the power of affecting the distant 
station. Fig. 6 gives а selection of the proposed connections ; 
a bis the inductance-capacity circuit of the arc inductively 
coupled to the aerial c. The key d in the first diagram merely 
connects the aerial to and disconnects it from the part influ- 
enced by the generating circuit. In the second diagram the 
key substitutes for the aerial an oscillatory circuit containing 
capacity f, induction 9, and resistance Л, which together may 
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be made electrically similar to the aerial in period and damp- 
ing factor. In the third diagram the key @ connects the aerial 
to the generating circuit either directly or through the resis- 
tance k. Similar arrangements with conductive instead of in- 
ductive coupling are suggested. It is clear that the first of the 
above arrangements, wherein connection with the aerial is made 
and broken merel , is bad because the sudden demands on the 
energy stored in the oscillatory circuit would too often put the 
E out. The weak point of the other devices, at any rate if 
arge oscillatory currents were being handled, arises from the 
ares that form when it is attempted to throw a heavy oscilla- 
x д; from one path to another, even though, as here, 
P Ds are comparatively low. 
OULSEN'S patent 28,602, 1906, is strikingly free from the 


een Poulsen instances how, if a gas flame be used in the 


Opens 


ily to 
gas 9 and from the arc, may be used. Or passage of the 


the nozzle of the jet—a method that lends itself to automatic 


of the oscillatingarc. Poulsen suggests, further, that “а method 
which may be considered practical for wireless telephony ” is 
to allow a current of gas to be affected by a swinging membrane 
as in Kónig's manometric flame experiment in acoustics ; апа 
in this way the oscillations and the radiated energy may 
have their intensities varied in a manner corresponding to 
the sound affecting the membrane.  POULSEN's patent 
No. 4,809, 1907, sketches still another mode of signalling. 
The invention is based on the fact that if an arc has two oscil- 
latory circuits of different frequency connected in parallel with 
it, then oscillations will appear only in the oscillation circuit 
of lower frequency. If this circuit be disconnected from the 
arc oscillations will appear in the other oscillatory circuit. In 
the diagrams of Fig. 7 bc is an inductance-capacity circuit of 
lower frequency than gh. In one diagram the aerial is coupled 
with the circuit of higher frequency, in the other diagram to 
the circuit of lower frequency. In both cases the key d is in 
the circuit of lower frequency. Thus, in both cases the de- 
pressing of the key stops the oscillations in the circuit gh by 
establishing oscillations instead in the circuit bc, which means 
that in the first diagram the excitation of the aerial then ceases 
and in the second diagram then starts. It seems clearthat the 
making of the key contact will be practically sparkless, But 
the principal defect of the proposed method lies in the fact that, 
in the act of signalling, arbitrary sudden variations are made 
in the power being drawn from the arc circuit. This is pos- 
sibly remedied in practice by the inclusion of appropriate re- 
sistance in that one of the circuits not coupled with the aerial. 

From the consideration of the apparatus for generating and 
handling the oscillations it is natural to proceed to the con- 
sideration of any improvements there may be to chronicle in 
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the radiators of electric waves. The main tendency during 
the past year or two has been towards the construction of 
comparatively inexpensive widely-spreading aerials possessing 
without auxiliary inductance a natural period as close as may 
be to that of the oscillations to be generated at the station. 
A principal advantage of an air-wire system of wide spread is 
that it radiates energetically ; and conversely, it is a good 
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tection of extremely faint long-distance signals, then the day 
is past when any interloper can put up a simple wire and pry 
into others’ correspondence. This consideration, is, I think, 
usually lost sight of in argumentation about transoceanic tele- 
graphy. The tendency toward big aerials is well shown in 
a patent granted to the GESELLSCHAFT FUR DRAHTLOSE TELE- 
GRAPHIE, No. 22,779, 1906. This is an arrangement of wires in 
umbrella form, the upper ends being connected together, 
the lower ends stretched by insulating guys anchored in 
the ground or otherwise. The junction of the wires at 
their upper ends is supported by and insulated from a 
mast, and is connected by a cable to the telegraphic appa- 
ratus. For convenience in hoisting past the stays of the mast 
the aerial is in two portions, Such an aerial may easily be 
designed so as to possess a natural wave-length as big as 
1,500 metres. But to get such wave-length the guys that 
keep the wires taut must reach the ground a long way from 
the mast, or must have their lower ends held by poles. The 
Brown HoisriNG MACHINERY Co., in specification No. 4,685, 
1907, avoid the drawback of straggling guys, and yet obtain 
aerials of nearly as great wave-length (other things being thesame) 
by using a mast which carries near its top a frame bearing a set of 
four symmetrically placed booms sloping outward and upward 
from the mast. At their outer ends the booms are joined by 
ropes to one another and from these ropes the aerial wires are 
suspended. The booms are pivoted at their lower ends to 
the frame bearing them, and the frame itself - сап slide on the 
mast. Balance ropes to the outer ends of the booms and to 
the sliding frame, all passing over drums at the top of the 
mast, enable the booms to be folded against the mast. The 
mast itself is shown as a hollow tube with an internal ladder 
and repair balconies. Two or more of these sliding frames 
and booms could be erected on the same mast to augment the 
wire-carrying capacity of the mast. The same company, it 
may be mentioned in passing, give in their specification, No. 
24.162, 1906, an excellent design for an insulating base suit- 
able for a heavy tubular steel mast. 


(To be concluded.) 
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THE MANUFACTURE OF CALCIUM CYANAMIDE— 
THE BEGINNINGS OF A NEW ELECTRICAL 
INDUSTRY. 

BY JOHN B. C. KERSHAW. 


. L. INTRODUCTION. 


The population of the world and its demand for cereal foods 
grows unceasingly. One of the most pressing problems which 
the modern scientist has to solve is how to increase the effi- 
ciency and yield of this earth, without unduly impoverishing 
it and rendering it valueless for future agricultural use. 
There are three substances essential to the life of plants, 
which are being continually taken from the soil by the crops 
grown upon it, namely (1) nitrogen, (2) phosphoric acid, and 
(3) potassium. It is absolutely necessary, therefore, if the 
ground is not to be impoverished, that these substances should 
be supplied to the soil annually, in some form in which they 
can be assimilated by the plant. The frequent application 
and digging into the ground of artificial manures is thus 
essential to the maintenance of the present population upon 
this earth. Should the supply of any of these manures fail 
the results would be most disastrous. It is a curious fact 
that only а few plants can draw upon the immense reserves 
of free nitrogen existing in the atmosphere, and that 
the great majority are dependent upon the combined 
forms of nitrogen present in the soil for their supplies 
of this element. Even in the few cases named the ab- 
sorption of nitrogen is not direct, but is due to nodules 
on the roots containing bacteria, and the attempts to cul- 
tivate these bacteria artificially have not been very success- 
ful The nitrogen required by the soil in the early days of 
agriculture was entirely supplied by farmyard manure. This 
is, of course, still largely used, but it is supplemented by 
nitrogen in the form of two artificial manures—nitrate of soda 
and sulphate of ammonia. Nitrate of soda, or Chili saltpetre, as 
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it is known in the trade, is found as a natural incrustation on 
the surface of the ground in Chili, and the refined product is 
now imported in exceedingly large amounts into Europe. How 
large and important this importation has become is shown by 
Fig. 1,“ in which the world's consumption of Chili saltpetre, 
for the period 1850-1903, is plotted in graphic form. The 
curve there drawn shows that the consumption has grown from 
25,000 tons in 1850 to 1,540,000 tons in 1908, and that the 
figures have doubled within the last 13 years. Since these 
natural deposits of nitrate of soda occur only in Chili, and are 
of limited extent, it requires no prophet to foretell their ex- 
haustion at an early date. Sir William Crookes, in his Presi- 
dential Address before the British Association at Bristol in 
1898, in fact uttered a solemn warning on this gubject, and 
pointed out the seriousness of our position unless some new 
source of nitrates could be discovered. Although the second 
artificial nitrogenous manure named above—sulphate of am- 
monia—is now manufactured in very large amounts às à by- 
product in gas works, and also in the new Mond. power-gas 
generating stations, it is quite unlikely that this source of com- 
bined nitrogen can ever take the place of Chili saltpetre. The 
ratio in which the two substances are used at the present time 


| in Germany (the largest user in Europe of artificial manures) 


is as 2 to 5, the consumption of ammonium sulphate in the 
year 1904 being estimated at 202,000 tons and that of Chili 
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Fic, 1.—DiacRAM or Sopium NITRATE PRODUCTION FOR THE LAST 
73 YEARS. 


saltpetre at 500,000 tons. The production figures of sulphate 
of ammonia and nitrate of soda, for the whole world, are, how- 
ever in the ratio of 1 to 4. 

Even should the general adoption of Mond gas for power 
purposes, or other systems of the same kind, result in the 
recovery of more than 50 per cent. of the nitrogen in the coal 
burned annually in all countries for industrial purposes, it 18 
more than doubtful if the whole of the demand for nitrogen 
for the soil could be supplied from this source. Further, our 
coal reserves are themselves being rapidly depleted, and thus 
both sources from which at present we draw our SUpP les 0 
combined nitrogen for agricultural purposes are failing, an 
are certain at some future date to be exhausted. The future 
for the electrical processes, by which the practically limitless 
store of nitrogen in the atmosphere is drawn upon for supply- 
ing this need, is, therefore, a great one. 

Two distinct methods and processes have been worked out 
for achieving this fixation of atmospheric nitrogen by aid 9 
electric heat, and these аге now working upon an industn 
scale. In the first of these an electric arc is employed to produce 
nitric oxide gas by combustion of the nitrogen of the air, 
and this gaseous mixture of unaltered air and nitric oxide, 


* Taken from a Paper by Dr. Erlwein, read in Berlin in 1905. 
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nitrite and nitrate. The Birkeland and Eyde is the most 
promising of the processes of this class, and it is now being 
operated upon a fairly large scale at Notodden in Norway, 
where 2, 100 Н.Р. are being utilised in this manufacture. 

The second ty pe of process for the fixation of atmospheric 
nitrogen, depends upon its absorption by carbides at а high 
temperature. The most successful process of this type is that 
of Frank and Caro, and is based upon the use of calcium 
carbide as the absorbing medium. The latest information 
concerning the manufacture of calcium cyanamide, or Kalk- 
stickstoff (lime nitrogen) as it is called in Europe, with some 
practical notes upon its use as an artificial manure, will be 
given in the following portions of this article. 


IL—THE FRANK AND CARO PROCESS FOR THE FIXATION OF 
NITROGEN. 


Details of the discovery and early development of this pro- 
cess have been given in our issue of April 12, 1907. As now 
carried out at the large works erected at Piano d'Orta in Italy, 
this process consists in leading nitrogen into closed retorts con- 
taining powdered calcium carbide heated to a temperature of 
1,100°C. The reaction between the carbide and the nitrogen 
is an exothermic one, and yields free carbon in the form of 
graphite, which remains distributed in the mass of material, 
and gives the product a black colour. The chemical change is 
represented by the following equation :— 


CaC, + 2N = CaCN, + C. 


(Calcium carbide and nitrogen produce calcium cyanamide and 
carbon.) 


Zee, 


Fig. 3.—Frank’s Ca,ciuM CyANAMIDE FURNACE (PLAN). 


The calcium carbide required for the process is produced in 
the usual manner, by heating lime and coke to a temperature 
of 2,500°C. in electric furnaces of the resistance type. At 
Piano d’Orta the carbide is obtained from a neighbouring 
works, and is not produced in the cyanamide factory; but 
Frank has patented a modification of the original process, 
which permits lime and coke to be employed as raw materials 
in place of calcium carbide. 

The chemical equation for the formation of calcium cyana- 
mide then becomes 


CaO +20+2N =CaCN,+CO. 


(Lime and coke and nitrogen produce calcium cyanamide and 
carbon monoxide.) Carbon monoxide gas is thus produced, in 
addition to the nitrogen compound, as product of the reaction. 
he furnace in which Frank proposed to carry out this re- 
action is shown diagrammatically in sectional elevation in 
wE 2 and in sectional plan in Fig. 3. It consisted of a brick- 
ork chamber 6 metres in length by 3 metres in height and 
uis in width, containing an inner chamber constructed 
ith а pigeon-holed wall, as shown most clearly in Fig. 3. 
. d mner chamber was filled completely with the crushed 
nd mixed raw materials, lime and coke, in the required pro- 
portion, and electric heating was provided for by the carbon 
electrodes and core of finely crushed coke, running through 


the centre of the mass. The nitrogen was passed under pres- 
sure into the annular space surrounding the pigeon-holed 
chamber of the furnace, and the carbonic oxide gas escaped by 
PE verkon] vent pipe from this inner chamber, as shown in 

ig. 2. | 

Although this method of producing caleium cyanamide is 
practicable, it has not been adopted at Piano d'Orta, the car- 
bide of caleium required for this works being produced very 
cheaply by а neighbouring carbide works. ‘The nitrogen re- 
quired for the process can be obtained either by passing air 
over heated copper (contained in retorts as shown diagrammati- 
cally in Fig. 4), or by the fractional distillation of liquid air 
produced by the Linde process. The latter method has been 
found the most successful and has been adopted at Piano d'Orta. 

The air is freed from moisture and is then compressed and 
cooled to a temperature of – 194°C. ; under these conditions 
of great pressure and low temperature it assumes the liquid state. 


Fic. 4.—CoprrER RETrORT rok NITROGEN PRODUCTION. 


This liquid air is now subjected to repeated fractional dis- 
tillations in apparatus similar to that used in the spirit indus- 
try, and is separated by this treatment into its constituents, 
oxygen and nitrogen. The oxygen gas is compressed and sold 
in steel cylinders for various purposes, while the nitrogen is 
employed directly in tho cyanamide manufacture. The furnace 
in which the absorption of nitrogen occurs is shown diagra- 
matically in Fig. 5. The carbide broken to a suitable size is 
packed into an iron retort provided at each end with removable 
covers for charging and discharging purposes. This retort is 
placed horizontally in a furnace, and is raised to the requisite 
temperature either by the combustion of the solid fuel or by 
electric heat. 

Nitrogen gas is then passed under pressure 1nto the closed 
retort and the absorption commences with a marked rise in the 
temperature due to the exothermic nature of the reaction. 
When no more nitrogen is absorbed, the contents of the retort 


Fic. 5.—CarcivM CYANAMIDE FURNACE. 


are withdrawn and are allowed to cool їп an inert atmosphere. 
The lumps of calcium cyanamide are finally crushed to a fine 
powder, which is packed in sacks for sale. 

The exact details of the method of manufacture and of the 
plant employed are at present withheld from publication, and 
the above are only the broad lines of the process as carried out 
at the large works erected at Piano d'Orta in Italy, and pur 
into operation in December, 1905. It is probab'e that the 
retorts and furnaces are of more complicated design and struc- 
ture than shown in Fig. 5, and that mechanical methods of 
charging and discharging the retorts are employ ed, in order to 
reduce labour costs. 


The process of manufacture їз, in fact, closely allied to that 


| employed for the production of coal gas, with this important 


ed, in place of being evolveil. 


А t а саз is absorb 
difference, that a g able for the one 


The methods of work and design of plant suit 
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manufacture would appear to be therefore suitable with modi- 
fications forthe other. It is noteworthy, however, that some 
of the chief economies in coal-gas works in recent years have 
been connected with the design, setting and working of the 
retorts used for distillation, and that mechanical methods are 
now largely employed for this latter work. That they will be 
ultimately adopted in cyanamide works is, therefore, certain. 

In answer to inquiries respecting the producing capacity of 
the Piano d’Orta Works, the writer is informed that six fur- 
naces, each containing five retorts, have been erected, and that 
large extensions are in progress. Each retort is capable of 
working off three charges of 100 kgs. (220 Ib.) of calcium car- 
bide per day of 24 hours, the weight of the charge increasing 
one-fourth by the nitrogen absorbed, or to 125 kgs. The pre- 
sent carbide consumption of the Piano d'Orta Works is, there- 
fore, at the rate of about 3,000 tons per annum, and the output 
of calcium cyanamide is one-fourth more, or about 8,750 tons 
per annum. 

Аз regards the industrial development of the calcium cyana- 
mide process in Europe, it may be explained that the company 
owning the Frank and Caro patents and exploiting the pro- 
cess, is the Société Générale pour la Cianamide, of Rome, and 
that subsidiary companies for developing the proce:s indus- 
trially have been formed in most of the countries of Europe and 
also in America. 

The Italian company which has erected the Piano d'Orta 
Works is named the Società Italiana per la Fabbricazione di 
Prodotti Azotati, and, as already stated, this company has de- 
cided to largely increase the capacity of its present plant at 
this place. Another subsidiary company is planning the erec- 
tion of factories at Fiume and at Sebenico, upon the borders 
of the Adriatic. 

In France a company named the Societe Francaise dvs Pro. 
duits Azotés has been formed, and a works has been erected at 
Notre Dame de Briancon, while another company is about to 
introduce the manufacture into Switzerland, at Martigny. 

The English and Scandinavian patents have been bought by 
a company named the North-Western C yanamide Co., and а large 
factory is now being erected by this company at Odde, upon 
the Haardanger Fiord, in Norway. The writer is informed 
that the initial output of the Odde works will beat the rate of 
12,000 tons per annum. | 

As regards Germany, the Bavarian Government has granted 
а concession to the Cyunid Gesellschaft, of Berlin, for utilisation 
of the waters of the River Aly, at Tustberg, in South Bavaria, 
for this manufacture. The Stemens-Schuckert Company, as part 
owners of the patents, are interested also in this development, 
and itis expected that 15,000 H.P. will be ultimately devoted 
here to the manufacture. A second works for cyanamide manu- 
facture is being erected by the same three companies at Brom- 
berg, in Posen, where 2,000 H.P. are available. 

he negotiations have also been completed for the introduc- 
tion of the process into America, and the American Cyanamide 
Co. is about to erect a factory at Muscle Shoals, in Northern 
Alabama. 

These facts relative to the projected industrial development 
of the Frank and Caro process for the manufacture of calcium 
cyanamide prove that those financing and exploiting the process 
have faith in the profit-earning capacity of these works. and 
that they have expectations of a big future for the new in- 
dustry. Time will prove that whether these expectations are 
to be realised. 


II.— MODIFICATIONS OF THE ORIGINAL FRANK AND CARO 
PROCESS. 

Polzeniusz has suggested the addition of calcium chloride 
(CaCl,) to the carbide used in the retorts. A mixture of 
23 per cent. calcium chloride with 77 per cent. carbide has 
been found to absorb the nitrogen at a much lower tompera- 
ture: — (700 to 750°C), and thus to reduce the operating 
costs of the process. The disadvantage of this addition is, 
that the calcium chloride remains unchanged, and being hy- 
Broscopic, it confers the same character upon the finished 
product. It is, therefore, impossible to keep the cyauamide 
made with this addition dry when stored, unless packed in 
air-tight drums or kegs. ^ Carlson hus, however, improved 


upon the suggestion of Polzeniusz by substituting calcium 
fluoride (or fluor враг) for the chloride. This chemical has the 
same effect in lowering the temperature at which the absorp- 
tion of nitrogen occurs, while it is free from the hygroscopic 
defect of the latter salt. "Whether this modification of the 
process will be adopted depends largely upon the relative 
costs of fuel, calcium fluoride and electricity generated from 
water-power, in the localities where the industry is started, 
In some localities it may pay to use the addition of calcium 
fluoride to the carbide, while in others it may be more econo- 
mical to use the additional electric energy or fuel required 
to carry on the reaction at the higher temperature. No hard 
or fast rule can, therefore, be laid down as to which is the 
better process of manufacture. 

It is a curious fact that pure calcium carbide does not absorb 
nitrogen, and that the presence of some other compound oí 
lime is necessary to start the absorption process. In com- 
mercial caleium carbide this other compound is supplied by 
the lime (CaO), which always exists as an impurity in the 
commercial product. Foerster & Bredig have sought to ex- 
plain why these additions are necessary, and assume that the 
chloride or fluoride acts as a solvent, and enables the nitrogen 
to penetrate more easily the whole of the mass of carbide. 

It has also been suggested that producer-gas, which con- 
tains up to 50 per cent. nitrogen, would be cheaper than 
nitrogen obtained by the Linde process for manufacture of 
calcium cyanamide. The presence of 12 per cent. of carbonic 
oxide in this gas, however, renders it unsuitable for the pur- 
pose, and there is no convenient or economical process known 
which would permit of the complete removal of this con- 
stituent of producer-gas. 

The first modification of the original Frank & Caro process, 
referred to above, in which calcium chloride is added to the 
carbide, has been employed at a works in Germany situated 
at Westeregeln, and owned by the Gesellschaft für Stickstof- 
dunyer. The product of this works has been placed on the 
market and sold under the name of nilrogen-lime, to dis- 
tinguish it from the lime-nitrogen of the Italian works at 
Piano d'Orta. It has been stated by Hendrick that the out- 
put of the Westeregeln works is at the rate of 5,000 tons per 
annum, and that the product is now being introduced into this 
country. The writer is informed, however, that the German 
Courts have declared the modified process to be an infringe- 
ment of the Frank and Caro patents, and that the continuance 
of the manufacture of nitrogen-lime at Westeregeln is doubtful. 


IV.—CowPosiTION AND COST. 


Calcium cyanamide is a compound of the cyanide type, and 
its chemical formula shows that if it had retained the atom of 
carbon withinithe molecule, which is set free as graphite during 
its formation, is would have been a true calcium cyanide or 
Ca(CN). On fusing calcium cyanamide with sodium carbonate, 
this change is, in fact, brought about. As placed upon the market, 
calcium cyanamide is a fine black heavy powder, containing 
from 55 to 57 per cent. of the cyanamide, and from 19 to 21 per 
cent. of nitrogen. It is about equal in respect of its nitrogen 
contents to sulphate of ammonia. The »itrogen-lime made 
at Westeregeln by the modified process has a marked tendency 
to absorb moisture and increase in weight. The presence of 
nitrogen in this product, therefore, will be lower the longer it 
is stored, although no actual loss of nitrogen is occurring. 
Hendrick has published analyses of nitrogen-lime showing 
it to contain 18:55 per cent. nitrogen and 5°81 per cent. 
calcium chloride, while the average of two analyses of lime- 
ntiroyen showed 19:85 per cent. nitrogen. Both forms oí 
caleium cyanamide have a peculiar smell due to the acetylene 
gas which is liberated from the undecomposed carbide when 
they become damp, and both forms absorb carbonic acid from 
the atmosphere owing to the free lime which they contain. \ 

As regards costs, no very reliable figures based оп actua 
working costs have yet been published. А 

The cost of water-power is, in fact, the determining factor in 
the cost of the new product, and where this can be very cheaply 
developed, say, for £2 per electrical horse-power-year, the pros 
pects for the new industry would appear to be promising. "T: 
Erlwein has stated that 1 ton of nitrogen can be obtained in 
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| tions of from 25 to 45 lb. of nitrogen рег acre—i.e, 125 to 


the form of calcium cyanamide by the Frank and Caro process 
for an expenditure of 2 kw.-years (equal to 330 kgs. N. 
electrical horse-power-year), but whether this estimate covers 
all the power requirements of the works is not clear. On the 
same authority the cost of producing nitrogen from liquid air 
at Piano d’Orta is stated to lie between 3 pfg. and 
cubic metre, when using electric 
per kilowatt-hour. 

At present the chief aim of the promoters of the calcium 
cyanamide industry is to obtain a trial upon a widely-extended 


' 
' 
! 
| 


scale for the new artificial manure, and to this end the selling 


price has been fixed so that it may be slightly cheaper than 
either sulphate of ammonia or nitrate of soda per unit of 
available nitrogen. 


No sales of the product are, however, 


being made in the United Kingdom, as there is no supply yet 


available, It is hoped that the Odde factory will be pro- 
ducing early in 1908, and the price of the product in the 
United Kingdom is to be 10s. per ton lower than ammonium 
sulphate of the same nitrogen contents. The December, 1907, 
market price of ammonium sulphate was #12 per ton. 


V.—PhACTI CAL HINTS UPON THE USE OF CALCIUM 
CYANAMIDE. 


Caleium cyanamide has now been in use experimentally as 


an artificial manure for a period of five years, and although in 
some few cases the use of this fertiliser has not produced the 
results expected, in.the greater number of cases results equal 
to those produced by sulphate of ammonia and nitrate of soda 
have been obtained. "The experiments have been carried out 
in Italy, Germany, Great Britain, France, Scandinavia and the 


of the North Eastern Railway Co. at Newcastle-on-Tyne. 


per 225 Ib. of lime nitrogen, with 20 per cent. nitrogen. In select- 


ing the fundamental manure it is necessary to remember that 
lime-nitrogen and superphosphate should not be employed 
simultaneously, or in admixture with each other, without cer- 


і 5 pfg. per | tain precautions, ав the lime contained in the former will cause 
power, costing 2 pfg. to 3 pfg. | a proportion of the free phosphoric acid of the superphosphates 


to revert, and will temporarily: raise the temperature of the 
mixture considerably. 

VI.—The principal English patents covering the Frank & 
Caro process are the following: No. 15,066 (1895), No. 25,475 
(1898), No. 15,976 (1902), No. 16,298 (1902), No. 17,507 (1902). 


ELECTRICAL POWER IN RAILWAY GOODS. 
WAREHOUGES.* 


BY H. HENDERSON. 


Summary.—The author describes the various electrical apparatus 
which have recently been installed in the New Bridge Street warehouse 
Special 
features are the revolving pillar cranes and waggon hoists. Some 
figures showing the saving effected by converting from hydraulie to 
electric drive are also given. 


Among the chief advantages to be gained by the introduction of 
electrical power into ihe goods traffic branch of railway work are: 
(1) Greater floor space, available by using overhead travelling cranes, 
(2) less aggregate power required to perform the same work as 
hydraulic cranes, (8) less cost for power, (4) after the machinery is 
in running order, less maintenance is needed. The truth of (1) and 
(2) is seen by examining the conditions at the Forth goods ware- 


з. 


Fic. 1.—Revotvina PILLAR CRANE. 


United States, and its effects upon both pot and field culture 
have been studied. The following are the general conclusions 
drawn from the experiments :— 
lt is advisable to sow the fertiliser as uniformly as possible 
and not too superficially. Any irregular accumulations in the 
top layers of soil may produce, at least temporarily, a slight 
injurious effect on the germinating seed, similar to that result- 
lng from an over-copious application of any of the other nitro- 
genous manures. This method of application is also necessary 
i prevent losses from evaporation of the ammonia formed in 
e soil, which might otherwise occur, particularly in the lighter 
Classes of soil, when the manure is not sufficiently covered. 
ne application of cyanamide in ample quantities in spring 
дн сд) given satisfactory results, whilst the autumnal 
Ppucation can only be recommended in more limited amounts. 
: he exact quantity of manure to be applied per unit of area 
dii, ш each instance on the crop to be grown, the condi- 
side and ‘constitution of the soil, and generally on the con- 
is rations which govern the use of the other nitrogenous 
anures. The best results have been obtained with applica- 


house of the North-Eastern Railway Co., operated hydraulically, 
and the New Bridge street warehouse, belonging to the same com- 
pany, operated electrically. In the former there are 54 hydraulic 
cranes serving a bench area of 48,000 sq. ft., which gives 80:8 н.р. 
per 1,000 sq. ft. of bench area and a lifting capacity of 1-4 tons for 
the same area. In the latter there are four electric travelling 
cranes serving an area of 15,000 aq. ft., which works out at 6:18 H.P. 
per 1,000 sq. ft. of bench area and a lifting capacity of 0:27 ton for 
the same area. | 

The types of machincry used in a goods warehouse are two: 
Cranes, hoists, &c., for dealing with goods, and capstuns, traversers, 
&c., for dealing with traffic. Indes-ribing the various types of ma- 
chinery the author takes the New Bridge-street warehouse at New- 
castle upon-Tyne as an example, for it has been designed for elec- 
trical working and the whole of the machinery is electrically driven. 

The crane adopted is of the ordinary overhead type, except that 
the hoisting gear is attached to a revolving jib, carried on a lattice 
framework fixed to the crab. The crane has thus four motions, 
which are controlled by two universal controllers fixed to a platform 
on the revclving jib. Its lifting capacity 1s 1 ton. and the sizes of 


*Abstract of a Paper read before the Newcastle Local Section of 
the Institution of Electrical Engineers. 
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the four motors are: Lifting motor, 15 B.H.P. at 150 ft. per minute ; 
revolving motor, 14 B. H. P. at 250 ft. per minute; cross-traversing 
motor, 14 B. H. P st 150 ft. per minute; and travelling motor, 
5 B. H.P. at 350 ft. per minute. The span is 48 ft. Gin. and the jib 
radius 11 ft., while, with the arrangement adopted, the jib can reach 
material outside the span of the main girders and do lifting work in the 
three spans of the main building. There ate, further, on this floor 
two wall cranes of the ordinary jib type, while in the basement four 
cranes have been erected. Two of these are travelling jib cranes 
similar to those described above, the remaining two being of a special 
type, termed revolving pillar cranes (Pig. 1). They consist of a re- 
volving framework, one end of which is constructed to encircle one 
of the main pillars of the building, whilst the other is fitted with 
wheels which run on a circular track attached to the roof. The cage 
and hoisting gear are fixed near the pillar to the revolving frame and 
the travelling motor is at the outer end near the wheels, the two 
motions being driven from one controller. The pillar end of the 
frame runs on a heavy casting which, when bolted up, forms a ver- 
tical cylindrical support carrying а square horizontal flange on the 
bottom. The end of the frame surrounds this support and carries 
two rollers which bear on the vertical surface, thus keeping the 
motion circular. These cranes are capable of lifting 1 ton at 60 ft. 
per minute with 6 B. H. Pp. and revolving at 150 ft. per minute with 
13 B. H. P. 

For hoisting material to the top floors there are two transporters 
and six jiggers. The transporters travel the full width of the build- 


Fic. 2. — TBAVELLING CRAB. 


ing and the rails are extended at each end, so that material can be 
hoisted up from outside. The hoisting gear is contained in & 
travelling crab. The lifting is done by a 15 B. H. P. motor at 150 ft. 
per minute, and the travelling with a 14 B. H. . motor at 850 ft. per 
minute. Both motors are controlled from one controllor. The 
lifting capacity is 1 ton. The crab is shown in Fig. 2. The hoist- 
ing rope is permanently fixed at one end, to the outer end of the 
girder, and passes through the travelling frame over two pulleys to 
the fall block, and thence to the winding drum. The travelling 
motor drives an endless rope attached to the frame, running it in 
or out as required. A large pulley is fixed at the outer end of the 
girder to take this rope. The capacity is 15 cwt., and the lifting is 
done with 10 B. H. P. at 100 ft. per minute, and the travelling with 
11 B. H. P. at 120 ft. per minute. These jiggers are made to be con- 
trolled from two places on each floor, namely, one inside and 
one on a platform outside. The various controlling points are 
interlooked in such a manner that the controllers can only be 
worked from one point at once. This is done mechanically by gear 
wheels and clutches, the various points being coupled by wire ropes 
driving small shafts with bevel wheels, and finally driving two 
controllers. All the machines, with the exception of the jiggers, 
are driven by universal controllers, the resistances being fixed in 
special iron cases with radiating ribs. 

The capstans, which number 42, are designed for a pull of 1 ton 
at 250 ft. per minute. The motors are 26 K. P., compound wound. 
The starting switches are operated directly by a treadle, a strong 
dashpot preventing too rapid movement of the switch. To prevent 
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rough usage an overload arrangement which brings the switch to 
starting position and necessitates the treadle being released before 
the motor is started again is provided. Whether this is the best 
method of operation is a debatable point; a preferable method, 
owing to the conditions under which capstans work, is for the treadle 
to operate a main switch only, the starting switch being worked 
automatically, either magnetically or by gearing from the motor 
spindle. The space allowed in the cast-iron capstan tank is an im- 
portant matter. This is too often circumscribed, and leads to annoy- 
ance when repairs have to be undertaken. The author describes an 
arrangement in which an auxiliary pit is placed alongside and in 
communication with the capstan pit, so that ready access to all work- 
ing parts is attainable. 

Railway waggons can only be placed in the basement of the shed 
by means of waggon hoists. These are worked electrically and are 
capable of lowering 30 tons and lifting 20 tons. The control is on the 

ush-button principle. The hoisting arrangementis very simple,being, 
in reality, two sets of huge pulley blocks. The usual method of opera- 
tion is, however, reversed, and that block which is generally fixed is 
in this case the movable set, and the load is raised by means of the 
tail end rope. Its use in connection with а hoist, especially of such 
a size, is, indeed, very novel. Themachinery, which is at the top of 
the hoist, is composed of two exactly similar parts, each driven bya 
50 H. P. 240 volt compound motor, the motors being connected in 
series. Each motor is coupled to its gearing by means of а shaft 
carrying a magnetic strap brake and also a high-speed centrifugal 
brake, to check too rapid motion. The gearing finally drives a 
large-toothed wheel, which has teeth over about three-eighths of its 
rim, the remaining part being simply flat. The two parts of the 
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Fig 3.—DIAGRAM OF ROPE ATTACHMENTS FOR Waaaon Holst. 


machinery are coupled together by means of a heavy crank рш, 
forming a complete engine, and leaving a space of about 3 ft. ТШ. 
between the large-toothed wheels, in which the ropes are operate . 
To this crank-pin are attached the ends of the four ropes which hoist 
the cage, and also the ends of the ropes connected with the balance 
weights which balance the load. Fig.3 isa diagrammatic develop: 
ment of the method of attaching the ropes. Starting with the ends. 
the two ropes are attached to the crank pin. From thence they p853 
over & fixed pulley at the side (both ropes running in one RO 
From this pulley they pass over the pulley on the crank pin and back 
to & second fixed pulley, after which they pass over “dumping 
pulleys to the top of the cage, the double ropes opening out 80 that 
they may be attached to each side of the top beam. ‘The ropes п 
pass from the pulleys attached to the cage to the second set of blocks: 
finally being made off at the opposite end of the crank pin to whi 
they started. The arrangement is shown in Fig. 4. The gwite 
gear is operated from push buttons on the ground floor and 7 
set of push buttons in the cage. The speed of these hoists is 60 fl. 
per minute and the lift 18 ft. 

After the waggons are lowered to the basement floor they аге d 
ceived by a large traverser. This machine runs in а special " 
80 ft. wide and the full width of the building. The traverser id 
sists of a large platform, 27 ft. long and 18 ft. wide, running on e£ " 
large grooved wheels on four sets of rails. There are also two 6 
of roller wheels running on the same rails to take the centre #616 
and that of the driving platform. Upon one side, which is exten 
and fitted with a hand-rail, is fixed the motor which drives 
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traverser and also a capstan head for drawing waggons on to the 
traverser from the hoists. The motor is 26 B. H. P., driven by a 
simple reversing controller. The motor drives a shaft fitted witha 
double-clutch gear. One clutch drives the nearest shaft which carries 
the running wheels, and the other clutch drives the capstan head. 
The clutches are operated by one hand-wheel, so that both motions 
cannot be used together. The clutch connecting the capstan head 
is arranged to drive the head in one direction, the reversal of the 
motor driving the shaft only, the arrangement being similar to that 
of a free-wheel. Current is carried to the motor through collectors 
fixed underneath the floor of the traverser and running in a conduit 
carrying the bare wires. The speed of the traverser is 300 ft. per 
minute, and the capstan speed 200 ft. per minute. 

The power is taken from the Newcastle Electric Supply Company’s 
Pandon Dene sub-station at a pressure of 480 volts between the 
outers. All the power is supplied at this pressure, while the voltage 
for lighting is 240, 

As this warehouse has only been in operation for a short time no 
figures as to cost of working are yet available, but the author gives 
some data relating to a goods warehouse in the South-West of Eng. 
land. The warehouse originally contained 50 hydraulic cranes and 
six hydraulic capstans, three cranes and the capstans using 90 per 
cent. of the power. It was decided to electrify these cranes and 


set of dumping palleys to 


i4 
These rópes pass over second | | 
- second set of pulley blocks | | 
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work the remainder by electrically driven pumps. These changes 
Were effected at a cost of £1,157, and the cost of working fell from 
£600 to £150 per annum. 


DISCUSSION. 

Mr. Hoyt thought the Paper should be interesting to those con- 
cerned in the design and manufacture of apparatus for controlling 
cranes. He considered that for operating the jigger controllers a better 
way would have been to instal an electrical control on the push-button 
system, us used for lifts, instead of employing wire ropes. This arrange- 
ment would have done away with the costly mechanical interlocking 
arrangement. He appreciated what had been said regarding the size 
of box containing the capstans and gearing. If the gear was erected 
In à small space and not easily got at, the cost of supervision was 

und to bo increased, and consequently users were given a bad im- 
pression of plant of this kind. The trouble with capstans of this type 
was generally due to condensation owing to temperature changes. If 
Capstins were placed indoors it was worth while to have the control 
apparatus above ground, as the maintenunce was then somewhat 
Cheaper. In regard to the waggon hoist, he inquired why the makers 
adopted the block and fall system reversed, as they did not seem to 
have made use of its one good feature; for with a slight alteration the 
ss could not be overwound. On the other hand, the steel ropes were 
Subject to reverse bending over small pulleys, and would thus wear 
out about four times as quickly as if they were only bent one way. 

„Мт. J. A. ANDERSON asked for figures for units consumed and 
kilowatt demand for the whole warehouse. From some of the author's 
remarks he judged that, some trouble had been experienced with the 
Capstan motors, and inquired if this trouble was confined to the start- 
116 gear, or if it was commutator trouble caused by improper use of 
the starter. As the load was never applied to the capstan before full 
Speed was reached, there was no reason why the man operating the 
rope should have to keep his foot on the pedal. The starter could be 
made so that the pedal would stop in rosition when the resistance was 
all cut out, and the starter need not be touched while operating with 
the rope. The arrangement of the waggon hoist could be simplified 
by the use of liquid resistances. He thought it would be interesting 

o design a system of this kind for a three-phase supply, and compare 
the cost with that of direct current, but on the overhead trave lers 
the wiring would be more complicated for three-phase motors. This 
might be simplified by using squirrel cage motors for all motions except 
1 and starting them up direct off the mains, the motors seini 
made s ightly larger to obtain the necessary starting torque. He di 
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not think there would be much difficulty in adopting three-phase 
motors for the waggon hoist. The control might be effected by low- 
tension current obtained from a small апып. The capstans 
would be better in every way if driven by three-phase motors, and 
squirrel-cage motors could be adopted for this purpose. Squirrel-cage 
motore would be possible in all other cases except for hoisting, and he 
thought that, as a whole, a great saving could be effected in this way. 

Mr. Proctor made some inquiries regarding the precautions taken 
and the material used in insulating the traverser at Forth Banks goods 
station. 

Mr. Ногллз asked for details of the wiring system, and thought that 
anyone who had used both direct and three-phase current would con- 
sider the latter the best in a case of this kind, where so many cranes 
were used. 

Mr. CLoTHIER was greatly struck by the figures at the end of the 
Paper аз regards the saving effected. If existing machinery could һе 
converted, and a saving of from £600 to £150 per annum with а capital 
expenditure of only £1,157 effected, the saving in a place like the 
New Bridge-street warehouse would be very great, and the reduction 
in capital expenditure on the structural work considerable. He did 
not agree with the author on the question of capstan design, but sug- 
Ва that the motor and gearing should be fixed to the cover. This 
would be hinged, and would allow the motor to be examined when 
required, This design was not more costly than the other. 

Mr. Cross agreed with the last speaker on the question of capstan 
design, and thought the starting gear unduly complicated. The re- 
sistances should be made larger, so that they could remain in circuit for 
some time. 

Mr. Lonuman asked if any commutating trouble was experienced 
with thecapstan motors, as most designers were of the'opinion t at shunt 
bobbins on one limb and series on the other was bad design and invari- 
ably gave trouble. He also inquired if the motors on the waggon 
hoists were mechanically coupled, whether the question of three-phase 
supply was considered and the reason for adopting direct current. 

he CHAIRMAN (Mr. Pigg) stated that the New Bridge. street ware- 
house was designed and the equipment ordered five or six years ngo. 
Since then three-phase plant had been considered, but the direct- 
current motors were too far advanced in their manufacture, and to 
make the change would have been a commercial loss. He agreed with the 
previous speakers that three-phase equipments would have been better. 

Mr. HENDERSON (in reply) did not think electrical operating would 
be satisfactory for controlling the jiggers as much manceuvring was 
required, ad: mechanical control was better for this р т һе 
capstan, motors and accessories gave a 'good deal of trouble, but this 
was mostly due to want of room for adjustment. The condensation 
inside the case was also liable to gave trouble. The starters, if acces- 
sible, could be easily maintained. They would be better if placed above 
ground even outside. They need not be within the operator’s reach 
when handling the rope as they were run up to full speed before the 
rope was applied. The capstans were driven through bevel wheels 
and single-reduction gearing. With regard to fixing the capstans 
and gearing to the top cover, he did not think the arrangement as 
simple as that proposed in the Paper. Oil bearings, of course, could 
not be used, and there were always the loose connections to contend 
with. The wheels of the traverser at Forth Banks were bushed with 
mica, and the fibre used for insulating the rails was varnished and 
dried before fixing. No trouble had been experienced with this appa- 
ratus since it had been started. The waggon-hoist motors were in 
series to simplify the wiring and were mechanically 1 0 by 
coupling pins. The usual safety devices were attached to p үзе 
The wiring throughout was run on porcelain insulators und cleats, 
except where mechanical protection was required, when ee 
in iron pipes. He agreed that three-phase motors would have an 
preferable on the whole, but the crane wiring would be more comp i А 
cated. Не could not give any figures for units consumed or kilow 155 
demanded as the plant had only been running a short time. Since t : 
Paper was published, however, he had taken some figures on 1 о 
the transporters and one of the jiggers as follows: ая 
15 R.H r. motor; lifting capacity —1 ton х 150 ft. per minute. leto 
lifting 1 ton in five 4 cwt. lifts, units consumed =0°327 for the comp 
operation. When lifting at the rate of б cwt. lifts, ипе. кш ен 
—0-224 per ton. Jigger—10 B. H. . motor; щч capacity = T Ие 
X100 ft. per minute. When lifting 10 tons 1n 2 lifts of 10 cw . а 
through 50 ft., taking about 26 seconds for each hoist, ч 1 
=0'164 units per ton. When lifting 2 tons 14 cwt. in four lifts throug 
60 ft., units consumed = 0:194 units per ton. 


Electricity on Canals.—Some months ago (The Elertrician, 
Vol. LVII., p. 842) we described a system of electric haulage 
on the Teltow canal. We now learn that the electric drive has 
also been applied in another way for the purpose of SUBE 
bricks from Zehdenick to Berlin. The distance is 50 miles, m 
under the old system of horse haulage or poling the n | 
journey, including loading and unloading, took a 6 Т 0 
decrease this time the Ziegel Transport Aktiengesellscha d ave 
fitted their barges with accumulators which drive a more! con: 
nected to a propeller. A 6-8 H.P. motor is used which А ез 
the barge at the sufficiently high speed of three miles Pet о 
The battery is charged in position while the bricks veing 
loaded or unloaded. The cost of energy for a single run 1s 


sail to be 25s. 
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THE HEAT CONDUCTIVITY OF IRON STAMPINGS.* 
BY T. M. BARLOW, M.SQ. 


Summary.— The author describes some investigations made on the 
rate of flow of heat in electrical machines built up of iron stampings. 
The rate of flow both along the stampings and perpendicular to them 
is dealt with, and the importance is shown of the amount of edge sur- 
face of the stampings exposed to the cooling medium. 

The most important subject to be considered in the design of all 
electrical machinery is the question of heating. Inefficient cooling 
affeets the efficiency, voltage regulation and durability of insulation. 
The iron part of a machine, consisting usually of laminated iron 
sheets, is heated internally by hysteresis and eddy currents, and 
requires careful design as regards cooling surfaces. The main 
object of this rogearch is to determine (1) the conductivity of heat 
in & direction parallel to the insulated iron stampings, and (2) the 
conductivity in а direction at right angles to the plane surface of 
the stampings—.¢., across iron and paper (insulation). 

The author first considers the theory of the flow of heat throug 
8 circular lamina heated from the inside, and arrives at the formula 
Ө = Н Ў 9 ; log (1 +2) for a lamina with parallel faces, where 0 = 

* т 
difference of temperature between the two points considered when 
һ steady state has been reached. For a cylinder / cm. long, built up 
of such lamina, the surface of the cylinder being the total cooling 
surface then 


| _1 Q x 
o = . rf log. (1+5). 


From this formula the values of K for iron stampings, both in the 
direction parallel to the plane surface of the stampings and across 
the iron and paper at right angles to the surface, were calculated. 
If K, be the heat conduction coefficient for iron laminations in a 
direction parallel to the surface of one stamping, and K, in a direc- 
tion at right angles to this surface—i.¢e,, across iron and paper or 
insulation—then their ratio = ae 
h 

of two square surfaces, one being the edge surface of a packet of 
А.А, 

| 


If C equals the ratio of the sides 


Iron strip · 5mm. 
Paper Om m, 


Fio. 2. —SECTION or CORE AND STRIP, SHOWING POSITIONS or THERMO-JUNCTIONS (all dimensions А 


in millimetres’. 


etampings and the other being the plane surface of the outside stamp- 
ing of the packet, and if both these surfaces are made to dissipate 


the same amount of heat t v., equal cooling —then C = Z K, 
K 


Apparalus.—To obviate the difficulty of calculating the heat leak- 
age if the iron stampings were heated on one side, a cylinder built 


* Abstract of a Paper read before the Birmingham Local Section of 


the Institution of Electrical Engineers., 
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up of stampings was used, being heated on the inside edge and cooled 
on the outside (see Fig. 1). This was built up of stator stampings 
made by Messrs. Sankey & Co., Bilston, 0:0845 ош. thick, and insu- 
lated with a preparation known as “insuline.” The plates were 
firmly clampe оошо and the slots wound with 10 turns of D. C. C. 
copper wire round each tooth, giving 20 turns per slot. "The slots 
were insulated with paper tubes built up by rolling cartridge paper 
stuck with shellac varnish round a former. The thermo-junctions 


Кто. l.—SEcrTIONAL ELEVATION OF APPARATUS. 


for the core were fixed between two fine sheets of condenser paper 
cut to the same shape as the stampings, the two leads of each 
junction being carefully brought out so that there was no fear of 
short circuit. The stampings were clamped together between two 
wooden rings by means of a bolt and two heavy cross-pieces. The 
wooden rings were insulated with asbestos from the iron stampings. 
To prevent the iron bolt from getting hot, and so allowing the nut 
and head to dissipate heat, the air inside was divided off into sec- 
tions, во as to localise the heat currents by means of discs of paper. 
The bolt was also shielded by a paper tube. The top and bottom 
of the core were insulated also with 
asbestos sheet, cord and cotton waste. 
These precautions practically ensured 
that all the power supplied to the 
windings would be dissipated in heat 
from the outside edge surface of the 
stampings. 

For the second part of the work— 
i.e., the measurement of the heat con- 
ductivity across iron and paper, iron 
strip was wound over the outside of the 
cylindrical core, each layer being inter- 
leaved with paper. The strip was 
2:5x005cm., and was of best soft 
steel of bluish colour. The paper was 
0:005 em. thick. Three coils were 
wound, the thermo-junctions being 
placed at suitable intervals in the centre 
опе, the two outside rings acting 83 
guard rings. The coils were insulated 
from each other with asbestos sheet, 

Section | of Slot. and the edges of the two outside o 
no £O wires per slot were also insulated from the air wit 
MURS Diam lere 195mm. asbestos sheet rings. 

A The position and method of carrying 
away the leads of the thermo- 
junctions are shown in Fig. 

In the core A, А, А, А, were 

laced 8mm. apart. In the strip 

B, B, B, were 10mm. apart, 
giving a total distance between A, 
and A, B, and B, of 2-4 сш. and 8сш. 
respectively. After the strip had been 

wound on it was found that А, and Ba had become short-circuited ог 
broken. Readings were, therefore, only taken from the six remain- 
ing thermo-junctions. | ЕРУ 

In the preliminary trials some trouble was experienced with t 
switches and terminal mountings owing to leakage. To overcome 
this a change-over switch with a paraffin block as base and moren 
cups for contacts was designed. This was most effective, and is | 
class of switch recommended for galvanometer work, and very sma 
currents of any description. 
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Temperature Measurement by Thermo-Junctions.—The measure- 
ment of the temperature by electrical resistance thermometers” (i. e., 
the temperature calculated from the variation of the resistance of 
embedded coils), was impracticable in this experiment, owing to 
the depth of leads to the coils, which would be embedded in the 
iron, being also subjected to a variation which would need an as- 
sumed temperature drop to be allowed for. As the temperature was 
only to vary from 15°C. to 80°C , a new combination of metals was 
tried for a thermo-junction, and waa found to give a straight line 
between the above limits. The two junction wires were :— 


Positive (+), No. 40 German silver silk covered. 
Negative ( - ), No. 82 pure silver wire bare. 


The silver wire was absolutely virgin silver. The actual junction 
was made by twisting the ends for about 0:83 cm. and dipping in silver 
solder. The junction was then flattened by light taps. 

From a large number of tests, particulars of which are given in 
the Paper, the micro-voltage per 1°C. rise of temperature was found 
to be 12:78. 

Method and Connections for Conductivity Tests.—The core was 
heated up for 18 hours by passing through the heating coils the cur- 
rent necessary to give the watts required. Connection was then 
made through one of the junctions, the shunt and the galvanometer. 
The galvanometer mirror was then brought to zero by passing а 


e 
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Fig. 5. —DiaGRAM ок CONNECTIONS ‘Conductivity Tests). 


current through the shunt in the opposite direction. This was very 
finely regulated, giving the current through the shunt, and so the 
microvolts for any particular junction; hence, the temperature of the 
iron at tbe point where that junction was fixed. Care was taken 
to keep all junctions and connections free from any draughts, and 
20 $ were taken for 15 minutes after any connection had 
been touched. This allowed everything to settle down to its normal 
p n Perature, The microvolts Al, А: were first taken, then B, and 
„ and finally А, and B», The whole set of readings were repeated 
1555 times and the average taken if there was any slight variation. 
n the diagram of connections (Fig. 3): R=0°0005 ohm manganin 
shunt ; Б, = variable wire resistance, 42 ohms; Е, = variable wire 
resistance, 81-5 ohms; R,=carbon rheostat; A,=milli-ammeter 
shunted to read 0-1:5 amperes ; G galvanometer moving coil type ; 
= change-over paraffin block switch. О 
A theoretical calculation is then made of the conduction coefficient 
across iron and paper from the values for iron (Ki), paper (K,), and 
alr (К), since the iron and paper do not fill the entire . за, 
*021 9: 
have very small layers of air between, showing that e К, | 


ИШ эы | Я | 
K. TK. where di thickness of iron, d, of paper, and d, of 


Л. XXXIV., p. 613, 
Physical 


d ournal, Institution of Electrical Engineers, Vol. Х. 
Labo port on Temperature Experiments, National 
ratory (Rayner). 


air, in the experiment 4,=0°05 cm., d,— 0:005 em., d, = 0°00125 cm. 
The following are values of K used for iron, paper, and air (C.G.S. 
Centigrade units): К, (iron), 0:1528 at 28°C. (Hall); * К, (paper), 
0.0008 (Lees) ; t К, (ait), 00000479 at 0° O. (Compan).t From the 
formula for variable conductivity К= К, (1--at) the correct con- 
ductivity was calculated for the approximate temperatures. The 
values of a being for iron -0:000282 (Lorenz), and +0:0013 for 
air (Compan). is gives the value of KI, K, and К, at the ap. 
proximate temperature of the experiment—i.c., К,= 0:152; K 
0:0008 ; K,— 0:0000528. В À 

From the abovo formula, therefore, the theoretical value of K. is 
=0:00188. 

A table of conductivity tests is given, showing an average value 
for K, =0°1405, K, =0°00187, and C 2101. Hence, the ratio of sides 
of square edge and plate surfaces of iron stampings for equal cool- 
ing averages about 10. . 

Calculation of Curves for Temperature Rise in Iron Stampings 
from the Values of K, and C. —Considering the cuse of a packet of 
iron stampings heated internally by hysteresis and eddy currents, 
it is shown that ¢@==)\¢?/2K,, where f= distance from either face to 
the mid-point, and X depends upon the induction frequency and 
thickness of the iron plates. Therefore, curves can be drawn ior 
various inductions showing the temperature gradient for any 
length of heat path, both in a direction parallel to the iron stamp- 
ings and in а direction at right angles. The value of watts lost 
per kilogram corresponding to any particular induction are taken 
from tables published by Sankey & Sons, for their Stalloy” iron 
stampings 0:35 mm. at 50 =, | 

Method of Calculating 0 for Values of B.—From such tables 
we can obtain the loss in watts per kilogram = to P., say. This, 
reduced to calories per cubic centimetre, = А = P,/540. Therefore, 

oP ç ť 
07 540 ' 2K, 
0 P, / 152. The curves (Fig. 4) are applicable to the flow of heat 
across iron and paper by using the top scale, which is p times ‘ће 
bottom scale, C being taken equal to 10. 


„and, as the average value of K,=0'1405, therefore 
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In an appendix is given a determination of cooling constants with 
still air and moderate air blast for iron stampings (edges only). 


Summary of Rescarch.—The main conclusion to be drawn is the 
йари, which must be given to the amount of edge sara 
the stampings of a laminated iron core exposed to the cooling 
medium, either air or oil. 1t is seen from Fig. 4 that the ре 
ture gradient for any iron stampings will bs almost a straig t ^ 
in a direction with the plane of the sta » pings Thus the E 
temperature of the core is quickly reduced if the method of coo mg 
employed, either air or oil, is used on this edge surface. On | е 
other hand, if the iron laminated core 1s only cooled on the Р ate 
surface, the temperature will rise, comparatively very rapid eas 
the core is penetrated across the iron and paper. The effect $ this 
steep temperature gradient is the increase ot tbe hysteresis vs 
the centre portion due to the decrease of the permeability 5 : : 
iron. Also for any iron rectangular laminated core. which i eave 
internally, the ratio of the linear dimensions of the sides of the еп е, 
for the most efficient cooling must equal 1:10. This ratio is 80:20- 


i i tice, the figure 
higher than is used at present in common practice, 
л about 1:6 for small armature cores and transformers a nd 
1:7°5 for large cores Further, it will be noticed that the ventila- 
^. E. H. Hall. Physira! Review, Vol. J.: р. 277, 1900. 
in a Phil Irana., Vol CLNNNIITs, p- 481. oe 1801 
t Р. Compan, Comptes Ренн, Vol. CNNNIH. pp. 120, 2, . 
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ting ducts between the packets of iron stampings are not so useful 
on account of the extra plate surface exposed to the cooling draught 
induced, but act more as an outlet for the air inside the centre space 
of the armature, which has been heated in cooling the inside edge 
surface and so the internal parts of the core. This also applies to 
the ducts in larger transformer cores cooled by a direct air blast. 


DISCUSSION. 


Dr. W.-E, SuMPNER thought that the apparatus used was very well 
designed, the experiments had been well carried out, and the results 
obtained should prove valuable. He criticised the mathematics used 
in the Paper, describing it as vague. He then referred to the constant, 
С". It was stated in the Paper that C? waa the ratio of conductivity 
along the stampings to the conductivity across the etampings. The 
formula was quite true if the temperature gradient was the same in 
each direction. Inside the core the heat flow was the quickest in the 
direction of the test gradient. On the outside surface, however, a 
unit of area dissipated equally whether it was edge-on or face-on. The 
temperature excess of the outside surface over the air was therefore 
different for different portions of the surface, and the ratio of which he 
spoke depended consequently upon shape and dimensions. The dis- 
crepancy referred to at the end of the Paper could be explained in 
that way. 

Mr. Linpsay Forster asked the author whether the heat did actually 
come out of the stampings as assumed in the Paper. Were the wood 
ends which were u in connection with the testing apparatus suf- 
ficient insulation against heat leakage? He knew an example of 
design in which the cooling of the armature iron was effected solely by 
edge conductivity. ` 

r. D. K. Morris thought that although the Paper, and particu- 
larly the mathematics, might be criticised, still the results obtained 
were broadly correct, and should prove useful to the designer. He 
ubjected to the statement that the iron loss increased with the rise of 
temperature. Losses due to both hysteresis and eddy currents de- 
creased with increase of temperature. 

Prof. Kapp then explained that the increased loss referred to by 
Mr. Morris was а secondary effect arising from a change in the flux 
distribution, as explained in the Paper. 

Mr. Е. W. RicHARDSON said that in a recent issue of Helios some 
results of tests on a water-cooled motor were given, which would be 
found interesting in connection with the present Paper. 

Prof. С. КАРР said that some time ago, at his suggestion, the com- 
mittee of the German Institution of Electrical Engineers had voted a 
sum of money to Prof. Linde to carry out experiments on this subject. 
The work had been in progress two years, and as a preliminary result 
Prof. Linde had given the value of the constant С? аз 8). But this re- 
sult had not been confirmed, so he had suggested to Mr. Barlow that 
he should investigate the subject using an apparatus which would ap- 


proach more nearly to standard conditions. dit dirda 


Kb 
-h d, d3 io А 
KK? К; given in the Paper was correct, but the process of de- 


riving it was wrong. A question raised by the Paper was: Is the flat 
surface of a packet of stampings of any real value? In order to get a 
clearer idea he had worked out the value of the combined or total sur- 
face in terms of the edge surface for different shapes of packets as 


follows :— flat surface _ 2 3 4 5 


edge surface a 
Factor expressing value of total surface — 1:01 1:04 1:09 1:16 1:25 1:5 2 


In practice it was customary to make the length of the packets about 
seven times their thickness. Theoretically this should be 10, but such 
а ratio would lead to waste of room. In reference to Mr. Forster's 
remarks it was quite possible that the wood ends used with the appa- 
ratus did not entirely prevent the flow of heat, but in any case the 
flow of heat was all right on the medium line. He had no doubt that 
the experiments were substantially correct. Mr. Barlow's figure for 
C* was 100 as compared with Prof. Linde's 80. The difference was 
probably due to the amount of end compression on the stampings. 


The equation 


Ratio 


— ———— — —  À— 

Electrical Treatment of Iron Ores.— The Rivista del Ser- 
тою Minerurio gives an account of the results obtained by the 
use of the Stassano electric furnace at Turin. In the works 
there are in operation one revolving 200 н.Р. furnace, another 
of 1,000 H P. on the same system and three fixed furnaces, two 
100 H.P. and the other 1,000 н.р. The fixed furnaces, though 
lower in cost by a third, are only suitable for simple fusing 
operations, such a« are usual in the ordinary Martin furnace. 
The revolving furnaces cost respectively 2800 and .£2,000, 
and are capable of producing 2:5 to 3 tons and 16 to 18 tona 
рег 24 hours. ‘Ihe fixed 100 н.р. furnace costs about £140, 
and produces about 1 ton every 24 hours. For working these 
furnaces three phase current at 21,500 volts is taken from the 
public mains, aici is transformed down to 80 v. for the 100 H. P. 
furnace, 100 v. for the 200 H.P. furnace, and from 100 to 150 v. 
for the 1,000 н.р furnace. The 100 II. p. furnace works on the 
single phase system and takes current up to 1,000 amperes. 
The 200 n.p. furnace is three phase, while the 1,000 н.р. has 
six electrodes ant takes 1,800 amperes on each phase. 
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MAGNETIC OSCILLATIONS IN ALTERNATORS.* 


BY G. W. WORRALL, M.SC., M.ENG. 


Summary.—The present Paper is a continuation of a previous Papert 
by the author, and describes the results of further investigations on 
this subject. Two kinds of magnetic oscillation, (a) in magnitude or 
“flux pulsation,” ()) in position or “ flux swing," are described. The 
ripples in the crest of an E.M.F. wave are shown to be due to (b) and 
those in the zero portion of the wave to (a). The displacement of the 
flux entering the armature teeth by the armature current is also dealt 
with. 


OSCILLATIONS OF THE МАІХ Maonetic FLUX. 


Although the existence of this class of oscillation has been fully 
recognised, diverse views have been expressed regarding t «e con- 
ditions determining its nature and magnitude. Thus. Guery{ 
remarks that there is always a periodical change in th» in tin mag. 


Fic. 1. 


netic flux, because the reluctance of the magnetic circuit is in. 
creased when a slot enters under a pole-face and it is diminished 
when a tooth enters. Arnold and la Cour$ consider that there are 
two cases, one when the polar arc is a multiple of the tooth-piteh, 
and the other when it is & multiple plus one-half. In the former 
case there are either two teeth or two slots under the tips of a pole- 
shoe, giving rise to a periodic variation in magnitude of the main 
flux, and in the latter case when a tooth is under one tip a slot is 
under the other, giving rise to a to and-fro movement of the flux. 
K. Simons! distinguishes between the two cases above mentioned, 
but considers that when the polar aro is a multiple of the tooth- 
pitch the reluctance of the magnetic circuit is constant, and the 


Polar Are. 
Tooth Puch, 
Fic. 2. 


main flux is subject to no variation in magnitude, but only to в WA 
and-fro movement, and that when the polar arc is а multiple P lle 
one-half, the reluctance of the magnetic circuit undergoes в perio’, 
variation, and the main flux to a corresponding variation 1n magni 
tude. Thus the deductions made by К. Simons are in direct oppo 
sition to those made by Arnold and la Cour. й 

The only record of experimental observations of this рһепошепо 


* Abstract of a Paper read before the Manchester Local Section : 
the Institution of Electrical Engineers. 

t The Electrician, February 22. 1607, p. 727. 

+ B Eclairage Electrique, Vol. XXXVI., p. 51. 

$ Sammlung elektrotechnischer Vorträge, Vol. III., p. 58. 

i| E. T. Z., 1906, p. 631. 
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are Fischer- Hinnen's on the humming of dynamos and motors, 
which show that the pitch of the note emitted corresponds to the 
frequency with which the teeth pass the pole-shoe, and he concludes 
that humming is due to the oscillations in the main magnetic cir- 
cuit, As $ oe of his experimental observations he gives the 

-07r | 
72505 NS (whole number) T 0˙5, where b = breadth of 
ке r=radius of pole-tip, D=diameter of armature, N = num- 

r of teeth in armature. 

The machineemployed in the present investigation was the same 
as that described in the author’s previous Paper under the same 
title and already referred to. e., three-phase lap-wound tapped 
armature, four poles, 44 teeth, speed 1,200 revs. per min., P.D. on 
open circuit 173 volts. To this machine and for the purpose of the 
present investigation new pole-pieces were fitted having an arc 
approximately equal to six times the tooth-pitch. The pole-shoe 
and limb were laminated and in one stamping. The armature slots 
were open 3 in. wide and 10 in. deep; the width of the tooth at the 
armature surface was the same as the width of slot; the air-gap 
was 0'118in. The magnetio oscillations were observed by means 
of the E.M.F.s induced in search coils linking the magnetic circuit. 
One search coil of 10 turns, wound on a wood frame, enclosed tbe 
pole-shoe ; another of 60 turns was wound round the limb, midway 
between the pole-shoe and the yoke, and 
a third of 60 turns round the yoke. The 
position of the search coil оп the pole-shoe 
is shown in Fig. 1. 

Ав in the author's previous investiga- 
tion, the E. M.F.s were photographically 
recorded by means of a high-frequency 
Duddell oscillograph and revolving film 
camera. Since the armature current had 
been shown to have practically no influence 
on the magnitude of the oscillations, the 
machine was run only on open circuit. 
The polar arc was varied by planing 
down the tips of the pole-shoes. The 


formula 


planing was done in a direction parallel to the laminations, and 
with a very sharp tool and fine feed, so as to prevent as far as pos- 
sible a burr forming over the edges of the laminations. The excit- 
ing current was adjusted so as to produce the same magnetic flux 
in the magnetic limb in the case of each experiment. The flux in 
the other parts of the circuit also remained nearly constant through- 
out, Fig. 1 shows the pole-shoe in its various sizes. 

The area of the E.M.F. wave induced ina coil represents the peri- 
odic increase and decrease of the flux occuring at that point of the 
magnetic circuit. Fig. 2 shows the actual values of this change of 
flux for the different sizes of pole-shoe ; and in Table I. these values 
are expressed as a percentage of the total flux threading a single turn 
of the coil. From these results it will be seen that the magnitude 
of the oscillations varies through a great range, and that it is a 
Maximum when the polar arc is six times the tooth pitch and a 
minimum when the polar arc is 5j times the tooth pitch. 


Table I. 
Polar arc | : 
tooth-pitch’ Pole-shoe. Limb. Yoke. 
6-028 0:205 000944 | 00097 
5:920 0:194 00072 | 00075 
5020 0:119 0:060 0:0061 
5110 0-051 000060 | 00016 
5:500 0:039 0 0022 | 00032 


ЕЕЕ ПРАНК ООНА РИВНЕ 


ia P.D. wave was oscillographed for each size of pole-shoe, and 
ми shows the half-waves recorded. It will be noted that the 
FDples increase very considerably in magnitude as the polar are 
ìs reduced, and are a minimum when the polar arc is such that the 
magnetic oscillations recorded are a maximum and vice versa. The 
Hinh was found to rise as the ripples increased, and the values corre- 
;Onding to the various waves are indicated thereon. | 
{ his remarkable result necessitates the further examination of 
е cause of the magnetic oscillations and their effect in gene' ating 
—IM in the winding of the armature. The general distribution 


p К ыш . für Electrotechnic, 1904, р. 359. The Ele:tricinn, 1904, 


in the P.D. wave by means of resonance. 


of the field in the cate of the smallest size of pole-shoe was 
determined by means of the E.M.F. wave induced in a coil attached 
to the armature surface, and of a width equal to the pole-pitch. 
Each side of the coil was laid over the centre of a slot, and the 
E. M. F. wave obtained is shown in Fig. 4. It will be seen that the 
field immediately beyond the pole-tip is very small compared with 
that under the pole, and hence the stray flux increases the effective 
polar аге by but a very small amount. The variations to which the 
main field is subject may be examined by means of the diagrams 
in Figs.5 and 6. In Fig. 5 the polar arc equals six times the tooth- 
pitch, and in Fig. 6 five and one-half times, In the case shown in 
Fig. 5 the two extreme positions of the armature relative to the 
pole are when (a) two slots (b) two teeth are under the pole tips, 
the former position is +hown at A and the latter position at B. 

In position A, since there is very little fringing, the major portion 
of the flux will only enter the teeth actually under the pole, and 
hence the boundary lines of the flux will be approximately as shown. 
In position B the flux will spread out towards the outer edges of 
the teeth, and he boundary of the flux will be somewhat as shown. 
Thus the surface through which the flux enters the armature in- 
creases from Im to pq as the latter moves from position A into 
position B. Hence the arc of the armature under the influence of 
& pole is subject to a periodic variation in magnitude, and the 
reluctance of the magnetic cireuit, and hence the magnitude of the 
magnetic flux is subject to а periodic variation also. This magnetic 
oscillation may therefore be termed “ flux pulsation.” In the case 
shown in Fig. 6, when the polar arc equals 5} times the tooth- 
pitch, the boundary lines of the flux in the two cases will be approxi- 
mately as shown, From these latter diagrams it is clear that the 
surface through which the flux enters the armature remains con- 
stant in magnitude, but is subject to а periodic variation in position 
relative to the pole-piece, giving rise to а to-and-fro swinging of the 
main flux, which therefore may be termed the “ flux swing" The 
main flux is also subject to a slight * swing in the case shown in 
Fig. 5 and to a slight “ pulsation in the case shown in Fig. 6. When 


| Pole ресе | Pole ресе 
Armature Armeture 
Pole picce `~ Pole piece E 
p 7 
Armature Armetwre 
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the proportion of polar arc to tooth-pitch lies between the values given 
above, the oscillations which occur will include both of the types 
described, but their magnitudes will not be so great. The “ flux 
pulsation ” would affect the whole of the magnetic circuit, but the 
“flux swing" would affect the airgap only. Thus the E.M.F.s 
generated in the experimental search coils linking the magnetic 
circuit were a maximum for the case shown in Fig. 5, and a mini- 
mum for that shown in Fig. 6. i 
The author next considers the effect of these oscillations in gene- 
rating E. M. F. ripples in the armature coils. The frequency of the 
ripples is the same as that of the magnetic oscillations, 1.*., equal 
to the number of teeth passing a pole per second; in the case of 
these experiments the frequency was880. When the flux is subject 
to a “ pulsation,” the E. M. F. ripple generated in an armature coil 
will be in proportion to the flux linked by the coil. The flux linked 
and, therefore, the E.M.F. ripples, are a 
minimum when tbe centre of the coil co- 
incides with the neutral line, and a maxi- 
mum when it coincides with the centre of 
the pole-face, whilst the main E М.Г. 
generated in the coil due to the rotation 
of the armature will be a maximum in 
the former. position and a minimum in the 
latter. 
When the flux is subject to a swing,“ 
the E.M.F. ripple will be generated in an 
armature coil only as the sides of the latter 
are actually cutting the flux—that is, when they are under the polc- 
face. Hence, in the case shown in Fig. 6, the ripples in the E.M.F. 
wave will be а maximum in the crest and а minimum as the wave 
crosses the zero line. This case is very clearly illustrated in tho 
E.M.F. wave shown in Fig. 4. The author then considers the 
gumming-up effect of the armature coils and shows that in all types 
of armature winding the ripples in the crest of the wave are due to 
the“ flux swing," and those in the zero portion of the wave are 
to the flux pulsation.”’ . Кр | 
нь effect may ba made more apparent by intensifying the ripples 
Fig. 7 oe ar re- 
e P. D. obtained in the case of the smallest polar arc, from 
which it will be seen that the zero portion of the wave 18 practically 


K 
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smooth. The author then gives oscillographs for a single-phase 
and a three-phase generator, and as similar results are obtained, he 
concludes that the experimental results given in the Paper are of 
general application. 


Local. OSCILLATIONS OF THE MAGNETIC FLUX IN THE POLE-FACE 
AND AIR-GAP. 

The phenomenon of “phase displacement,” described in the 
author's previous Paper,* has now been more fully investigated 
and the displacements measured. The machine employed was that 
already described in the present Paper. Three search coils were 
attached to the faces of adjacent poles—i.e., one of a single turn in 
the centre and one of three turns at each of the pole-tips. The 
Е.М.Е.в generated were photographically recorded by means of tho 
oscillograph, and a definite position of the armature was instanta - 
neously marked on the record by means of a contact-maker of 
special design. The construction of this is shown in Fig. 8. It 
consists essentially of three parts, the steel spring S, the copper 
gauze C, and the moving steel contactor K. This last is attached 


Fio. 8. 


to an arm on the machine shaft (not shown) and rotates with it, 
while the spring S and the gauze C are stationary. The three parts 
are so adjusted that the contactor K at the same instant flicks the 
tip of the spring S and rubs the gauze C Fig. 9 shows the diagram 
of connections. R is the contact-maker, P is a pair of strips of the 
oscillograph, T is а search coil, and L is a small accumulator. It 
will be seen that at the instant of contact the accumulator L is con- 
nected in parallel with the search coil T, and hence the current flow- 
ing through the oscillograph strips will be momentarily altered, 
producing a sharp break in the continuity of the E.M.F. wave being 
recorded. Fig. 10 shows a record obtained; the break in continuity 
occurs at P, and this point corresponds to a definite position of the 
armature relative to the search coil. Only one contact was made 
in each revolution, and each oscillograph record represented a com- 
plete revolution of the machine. The accuracy of the contact- 
maker was tested from time to time, and proved by the exact 
repetition of previous records. 


Accumulator 


Fig. 9. Fic. 10. 


When the machine was on load and the armature conductors 
passing the sides of the search coil carrled current, the E.M F. wave 
generated was found to be slightly displaced from its position on 
open circuit relative to the contact mark on the record. This 
change of position, as measured on the oscillograph record, gives 


the displacement of the line of symmetry of the flux, or “ flux 
displacement.” 


Table IT. 
Lond. Leading Centre of Trailing 
pole-tip. pole-face. pole-ti p. 
qr ae sche Se MN 0 0 0 
on-inductive half loud +80 | 6° ; 
Non-inductive full load ...... | £150 110 7 саа 
Inductive half load - 23 0 +28 
Inductive full load ........... — 45 0 


+41 


Table 1I. gives the dis 
centage of the tooth-pitc 
displacement of the E. 


placements observed expressed as а per- 
сао the positive а indicating а forward 
P. wave on the oscillograph record and 
poner 1 back ward displacement of the flux relative to the arma- 
ae t will be noted that in the case of non-inductive load the 

placements are all positive, while in the case of inductive load 


See The Electrician, February 22, 1907, р 727. 


the displacements change from positive through zero to negative in 
passing from the trailing tip to the leading tip of the pole. This is 
due to the distribution of current under the pole-face, also in the 
case of non-induetive load the displacements are greatest under the 
leading tip and diminish towards the trailing tip. This is probably 
due to the main armature reaction flux weakening the leading and 
strengthening the trailing tip of the pole. In a single-phase gene. 
rator the variation of current and hence the variation of flux 
displacement” would be very great. Flux displacement also 
causes the distribution of eddy currents over the pole face to vary 
between no load and full load and with various power factors, and 
hence the eddy current loss would be also subjeot to & variation. 


COST OF ELECTRICAL POWER FOR INDUSTRIAL 
PURPOSES. 


(Continued from page 519.) 

The following is an abstract of part of the discussion which 
took place on January 16th in connection with Mr. J. F. С. 
SNELL's Paper on the above subject, read before the Institution 
of Electrical Engineera. This Paper was read and partly dis- 
cussed at the moeting on January 9th, and an abstract of the 


Paper and the earlier part of the discussion appeared in our last 
two issues. 


DISCUSSION (continued). 


Mr. C. Р. Srakks thought that the figures put forward by Mr. Snell 
in Tables I. and II. of the Paper showed that a small independent plant 
could produce power at à very much lower rate than it was possible 
for а fargo undertaking to supply it. Comparing these two tables 
with Table XL, sub-sec. 2a, suggested price for the supply of alter- 
nating current in the L. C. C. 1807 Bill, it appeared that such an under- 
taking could only supply users of 100 н.р. or less, and only then with 
a load factor of over 30 per cent., and could touch no other business 
at all. He thought that a careful examiuation would show that Mr. 
Snell's figures were inaccurate. The calculations for emall indepen- 
dent plants were apparently based on the assumption that such plant 
was in the most pertect order; but few private plants were to-day in 
such order that they could generate at anything like the figures given 
in these tables. As regards mill work, he agreed with the author in 
his estimate of gearing losses. The advantage of electric driving ina 
modern well-arranged mill over driving by steam engines was possibly 
small; there were, however, reasons in favour of electrical equipmeat 
of mills, such as the smoother method of drive and the fact that the 
power was right up to the machine so that there was no belt slip and 
consequent gearing loss. With regard to the price of electric power 
in the case of a mill, 0:484. was suggested in the Paper, an that 
figure was about the result independently obtained in driving a small 
mill In the case of collieries, if Mr. Snell's figures in Table I. were 
correct, it would be almost impossible for а power com пу to supply 
at an acceptable figure. He also thought that Table IL was on 
an entirely erroneous basis. Just before Table III. an instance was 
given of the units utilised by 587 motors, which worked out at 250 
units per horse-power per annum, which was an exceedingly low figure. 
He would like to draw attention to the following sentence: The future 
will bring, in all probability, a very large proportionate increase of 
low-price power units, and with improvements in lamps and their re- 
duced energy consumption, the proportionate lighting units may even 
fall below their present figure." He, the speaker, disagreed with the 
statement entirely. Had they been limited to the carbon filament 
lamp there might have been something in it, but fortunately the 
metallic filament lamp had come along, and had got past the oxpert- 
mental stage, and provided them with an effective weapon against the 
gas companies. e wus u great believer in the lighting business, 
and thought that the metallic filament lunp was going to be the 
saviour, so far as the industry was concerned. 

Mr. Rost. HAMMOND thought that Mr. Snell’s Paper would be re: 
membered as one that had brought prominently before their notice 
the great effect of the diversity factor on the cost of electrical energy; 
if supplied from a central station. He then drew attention to the 
marked way in which the diversity factor affected the cost to the con- 
sumer. It had, however, to be borne in mind that the giving to each 
comsumer the same allowance was obviously unsound, because the 
consumer, for instance, whose maximum load corresponded with the 
top of the peak, did not help the diversity factor at all, There 
was а worse diversity factor when such a consumer came оп 
than before he came, and instead of being given an allowance 
he should be charged more. It was вао that а time might 
come when a scientific scale of charges would be thought out, b 
means of which each consumer would receive that allowance whic 
his effect on the diversity factor warranted. The diversity factor had, 
undoubtedly, a very marked effect on cost, and, therefore, it was best 
for consumers to take their supplies from a big station and so derive 
the advantage of the diversity factor. Moreover, in the case of London, 
there was, among other advantages, that of having the station on 8 
site near the river, where there was ample water for condensing а 
where steamers with sea-borne coal could unload. Before, however, 
taking it for granted that the argument in favour of centralisation 
was unanswerable, one looked at Mr. Snell’s Paper and became 
somewhut staggered ut the very low costs which were indicated 
as those incurred by power users having their own plant. He 
was rather afraid that Mr. Snell, with his usual desire to be 
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extremely fair to the other side, had meted out those figures far too 
leniently. He, the speaker, firmly believed in the central station 
idea. As to Table IL, why, if 0:594. was an average price for power 
derived on a 25 load factor with steam-driven plant, should not a 
large central station be able to produce at less than 1:37d. Could it 
be that the mere moving of a plant into a central station should be 
thecause? If the 1:57d. was correct, how was it that in the great 
industrial centreswhere coal could be obtained cheaply such ns at Leeds, 
they had power cousumers using huge powers. e was able to say, 
however, that there was no consumer in Leeds who was charged less 
than Id. per unit. That was the lowest price, and at 1d. per unit 
they were patronised by the very people who, according to Mr. Snell's 
figures, could produce energy 5t a lower cost. Не entirely agreed 
with Mr. Snell that it was not altogether a question of cost. There was 
an Immense convenience in getting а supply of power from out- 
side, a big manufacturer not having to bother himself about generat. 
ing plant, and his works manager could devote himself to his own 
business. | 
Mr. E. W. Cowan referred to the remarks of Mr. Snell and Mr. 
Rider about London power users being supplied at the expense of 
lightin consumers, and thought that a true test, whether the com- 
mercial administration of an undertaking was justified upon those 
lines or not, was to consider if the combined business showed a better 
return upon the capital invested than it would have done with one 
kind of consumer only. It was pcssible that a large consumer coming 
on to the station and raising the peak was not an advantage, probably 
the reverse, and he showed a diagram illustrating this view. On this 
assumption it appeared that, as Mr. Snell and Mr. Rider had said, the 
right way to charge a power consumer was by the diversity factor; but 
it must not be forgotten that this method of char ing left out of ac- 
count the important factor of the intensity of the demand, and, what- 
ever might be the best policy in order to obtain а large amount of cus- 
tom, it was impossible to separate the different classes of consumers. 
Mr. L. D. ADDENBROOKE asked if Mr. Snell in drawing up Table II. 
had made an average, as there did not seem to be any basis on which 
this could be done. His own experience went to show that the figure 
of 0'59 given in Table II. for a load factor of 25 per cent. should be 0°71, 
Which was also nearer the mark than the 0:97 quoted farther on in the 
paper. In dealing with power su ply there was a point which had 
ч һееп alluded to. Mr. Snell's tables might be correct in themselves; 
nt although in a considerable area there might be a certain number 
of engines in old works which could be displaced by a supply from a 
о station, the majority of manufacturers kept their engines up to 
date, and they naturally were unwilling to scrap their plant, unless 
herey at a very favourable figure could be offered, This was one of 
e reasons why power companies did not advance so quickly as might 
1 unticipated. In power transmission, a few miles more of 
cable did not cost very much, a much more important factor in the 
ED IE the very heav charges which unfortunately had to be in- 
e dir obtaining Par lamentary powers, a handicap which it was 
E: y cult to get over. As to the possible charges at which a power 
the Pony ue supply energy, these depended almost entirely upon 
10ti Ze o the station. He thought a power station should be at least 
N the size of its largest consumer. 
in IE н Worvincnam thought the author had tackled his subject 
= а lased way. Most of the figures referred to originated in one 
other of the committee rooms of the House of Commons, and were 
r. 80 on the supposed cost than the actual cost of generation. 
what th в Paper bristled with figures, and figures were not always 
was alw еу seemed ; it was usually futile to discuss them, as there 
lations VE something left out of account which upset the best calcu- 
A бте , e phought the subject was best dealt with on broad lines. 
How ma ad been made in the discussion of the diversity factor. 
factor was Fineers were there who really knew what the diversity 
p as? lt certainly seemed from the discussion that there had 
Mis теге ырл on that рое А much more important feature 
factor had Hector and he doubted very much whether the diversity 
ven that influence which was claimed for it. - The success of a 
supply mpany depended upon the particular town which it had to 
of towns 9 aca not conceive that the linking together of a number 
extent The d ssibly improve tho diversity factor to any material 
company A e tull benefit, of the diversity factor was obtained where a 
suburban „ in a large town, and could include the town апа 
the N without going to great distances. As to London, 
ground (110281019 mistake was made in looking upon it as new 
9 as the чке amount of capital sunk in the existing under- 
Mr Sv must be taken into consideration. 
Was one of d POOTH thought the author was too pessimistic. Heating 
Oldham mills. &grentest ditficulties in the supply of power. In the large 
generated з with which he was acquainted, the whole of the power 
was utilised or converted into heat. A mill with 70 spindles 


Would require 12t 
i 9 14 tons of coal per week to supply the heat re- 
ун lar e thought Mr. Snell's figures could not be altogether right, 


rom the Ma utin Manchester was about to take 2,000 n r. supply 
Mr. G w поћезіег Corporation at something under 4d. per unit. 

„N. Partrince touched on two points—the diversity factor 
ndon à of transmission. As to the first, he did not believe that 
much near 15 would ever get a diversity factor of 1:66. It would be 
cost of £121 25, which would alter all Mr. Snell's calculations. The 
Much tuo ] рег kilowatt, given in the Paper, for transmission was very 
such as Mr. It had to be remembered that in laying ont a scheme 
Sumers, Ano eel mentioned, it sometimes took years to get con- 
more in Lo d er point was that repairs and road work cost very much 
in the fir 55 on than in the country. Spare ducts had also to be laid 

Sv Instance, and it would he several years before Mr. Snell's 


figures Were obtained, 
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Mr. G. Н. CoRRIN qaHAM observed that if the author's belief in 2d. per 
unit for lighting were realised, it would mean that with lamps like the 
Osram a consumer would get about 14 hours’ lighting for a peuny. 
Не thought that Table I. was not as favourable.to power supply from 
ouside sources as it might have been. The results given by Mr. Snell 
in the case of paper mills were so remarkable that he would like to 
know if the author had verified them. He knew of one station where 
the diversity factor, reckoned on Mr. Snell’s lines, came out at 277. 

Mr. L. ANDREWS confined his remarks to the difficulty experienced 
by supply undertakings in catering for power at such rates as to 
compete with local plants in works requiring, say, 500,000 units 
а year and upwards. Previous speakers had suggested that Mr. 
Snell's estimates and tables unduly favoured the local plant. He (the 
speaker) preferred to see the problem attacked from the other end-— 
that is, to consider whether it was not possible for the cost of produc- 
tion from a large power plant to be «till further appreciably reduced. 
He would like to know whether, in fixing the estimate for the lowest 
charge for power supply in bulk, Mr. Snell had taken into considera- 
tion the recommendntions contained in a Paper read in 1906 before the 
American Institution of Electrical Engineers by Mr. Stott, the chief 
engineer of the Rapid Transport Co., on ** Power Plant Economics." 
In this Paper Mr. Stott showed that the cost of supplying current from 
u large power station could be greatly reduced by dividing the gener- 
ating plant into two portions. In one portion, which would be 
reserved for the peak of the load, and only run for a few hours per дау, 
economy in running would be sacrificed to low capital cost. The other 
portion would deal with the flat part of the load curve, and since it 
would be running many hours per day, high working economy was 
obviously of paramount importance. Mr. Stott gave tables showing 
the relative capital and running costs of five different methods of 
generating power, and his conclusions were reproduced in diagram- 
matic form (see figure herewith), deductions having been made to 
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and depreciation, 63 per cent. on capital. F. Rent, rates, taxes and management 
expenses, 5 per cent. on capital. 


bring Mr. Stott's estimates into line with the estimates given by Mr. 
Snell. It was supposed that Mr. Snell's estimates were based T 
the assumption that the generating plant would be steam tur и 
driven alternators, and Mr. Stott’s estimate of the capital cost of this 
type of plant had been plotted to correspond with Me 3 е 9t 
£13 per kilowatt. The relative capital costs given T a | | 1 5 
other types of plants were plotted to a similar scale, 15 a d | ! * À 
running costs Mr. Snell's figure of 0:681. for steam tut паи ot 
had been taken, and an item of 0:157 has been do 2 dece 
sponded to Mr. Snell's capital charge of 6Ẹ per cent. са oe 25 2 
venerating plant, mains and transformers with a loa ze ol ? Ws 
cent. and a diversity factor of 166. А further en f к 
corresponding to 5 per cent. ү i PAD DM dA bee 
axes, management expenses, &., left à balance оникс 
111 5 charges, aud Mr. tol Usestimates had hee ү олш. 
The results appeared to show that by adopting 2 ie „ 
mendation it would be possible for a supply company en ue ne fig 15 
civen by Mr. Snell to the extent of approximately 2 Jn a : 
recently had an opportunity of visiting a power supply station m 
Germany where gas engines and steam ies M пои 
parallel; and he was told that high-tension Nod: in bu E 
supplied to a town about 50 miles distant from t e at 
(hy overhead transmission) at an к of 05d, pet Я 

| (To be continued.) 
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RESTRICTED HOUR SUPPLY. 


In recent discussions on power supply а 500 


d deal! 


been said about the importance of the diversity factor, i 
upon the desirability of filling up Ше valleys whi 
in the load curves at so many generating stations. 
is no doubt that the higher the diversity factor the bel 
the result, though we think there is some te 
about diversity factor without realising that th 
depends upon the diversity factor and са 


ch ое 
T! 


ndency to! 
e load ful 
nnot be disregar 
If the diversity factor inerea 


d, and from {һе pe 
r is essentially 


in discussions of this kind. 
the load factor is naturally improve 
of view of works costs the load facto | 
important quantity. But people are somewhat incline’ 
talk about diversity faetor alone, since this has rect 
come into fashion, and to consider in what way it 
be improved; though, from the business point of ie 
would, of course, be just as profitable, 50 far as cost 
generation are concerned, to supply 4 single const 
taking а constant supply throughout the 24 hours (eq. 


lent to a diversity factor of unity) as to supply a large 
number of consumers with a high diversity factor and 
giving jointly a 100 per cent. load factor at the station. 
Whichever way the problem is regarded, however, it is cer- 
tainly very desirable to increase the diversity factor in 
every way that is possible. Generally speaking, the diver- 
sity factor isa quantity that is not very much under control. 
As suggested by Mr. J. F. С. SNELL in his Paper, recently 
read before the Institution of Electrical Engineers, the 
regulation of the dinner hour in industrial works is. one 
method of getting a slight improvement, and we do not 
think there should be much difticulty in inducing a certain 
number of works to fix their dinner hour from 12 to 1 
o'clock while other works fix it between 1 to 2 o'clock. 
Further than this it would be impracticable to go, but even 
by this small change the extreme falling off of the power 
load which is noticeable in some power stations in the 
middle of the day would be avoided, or at least the drop 
would be halved. | 

Another method which is certainly promising is that of 
restricted hour supply. In our last issue we published a 
note showing the remarkable results obtained by Mr. P. J. 
PRINGLE, at Burton-on-Trent, by the encouragement of 
this system. His figures show that in corresponding 
periods of 1905, 1906 and 1907 the total units sold for 
lighting and power amounted to 259,508, 382,318 and 
550,529. During those periods the additional motor load 
connected was 4°5, 128 and 233 kw. respectively, and 
there was a more or less constant increase in lighting, 
so that the total extra connections amounted to 52°75 
163 and 270 kw. respectively. Owing, however, to the re- 
stricted hour system upon which many of these motors are 
supplied, the maximum load, which stood at 492 kw. in 1905, 
tose only to 511 kw. in 1906 and 515 kw. during last year. 
Consequently, an increase of 4774 per cent. in the units sold 
In 1906 only gave rise to an increase of 3:85 per cent. in 
the maximum load, and in 1907 the further increase of 
44 per cent. in the units sold necessitated an increase of 
merely 0:78 per cent. in the maximum. In other words, it 
шау be said that the geueratinz plant aud mains have 
been used nearly 112 per cent. more in 1907 than in 1905, 
With but a trifling increase in the maximum demand. 
During this time tlie load factor of the lighting and motor 
supply increased from 9:07 per cent. in 1906 to 127 
in 1907, and is likely to reach the figure of 17 per cent. for 
the year ending March 31, 1908. It appears, therefore, 
that this method is worth most careful cultivation on the 
part of central station engineers. There are no doubt 
many works which would be willing to have their power 
cut off during a short part of the day provided the charge 
for power was sufficiently low. It is a question of weighing 
à great advantage against a possible disadvantage, just as 
many industrial undertakings are willing to place them- 
Selves in some disadvantageous part of a country with 
regard to transport in ordcr to avail themselves of cheap 
Water power. The charge made at Burton for power on 
this system varies from 3d. to 1d. per unit. 

Restricted hour supply, however, must, we think, be 
looked upon as а somewhat temporary expedient in some 
respects, for as the power load increases so as to give a 
more or less flat load curve during the ordinary hours 
of supply, as it is certain to when manufacturers fuliy 


THE ELECTRICIAN, JANUARY 24, 1908. 


561 


realise the value of electrical energy for power purposes, 
the need for a supply of further energy on a restricted 
hour basis during the daytime will no longer exist; in 
fact, such a supply might lead to a development of a peak 
at some part of the curve remote from that at which it at 
present exists. When the development has been carried 
as far as this, it will be necessary to regard restricted hour 
supply in the light of a by-product which is limited in 
extent during the hours of day supply; though during the 
hours of night, say, from 10 p.m. until 6 a.m., it would 
seem that there will always be ample opportunity for giving 
such a supply. | 


REVIEWS. 


vole of the undermentioned works can be had from The Bleotrician Office, post 
‚оп receipt of published price, Add 5 per oent, for abroad or for foreign books. 


nD 


A Text Book of Electrical Enginee 
German of Dr. Adolf Thomälen by G. 
Edward Arnold.) Pp. viii.-447. 15s. net. 

The very large number of text books on various branches of 
electrical engineering in existence at the present day is liable 
to be somewhat bewildering to toacher.and student alike, and 
there is no doubt that many of these so-called text books, of 
the paste and scissors order, could easily be spared, Although 
there is a very considerable number of really high-class treatises 
dealing with various special aspects of electrical engincering, 
the number of trustworthy and clearly written general treatises, 
which attempt to cover the entire field of electrical engineer- 
ing, is by no means excessive. That there must be scope for 
quite a large number of good text books of this kind is evident 
from a consideration of the fact that the type of reader varies 
a great deal, and that a text book which might be considered 
ideal for one type of reader would be totally unsuited to the 
needs of another. In the matter of electrical engineering 
text books, as in many others, there is no such thing as a 
“best” text book; it can only be “ good ог “ best " of its kind. 

An examination of Mr. Howe's translation of Dr. Thomiilen’s 
* Kurzes Lehrbuch der Elektrotechnik" has convinced us 
that this book is undoubtedly one of the best of its kind. In 
method of treatment, and general style, it somewhat reminds 
us of that well-known French classic, Prof. Eric Gerard's 
“ Leçons sur l'Electricité," although, owing to its considerably 
smaller size, tho treatment of many subjects is necessarily 
much less complete, while others are not dealt with at all. 
Both books are intended for a particular type of reader— 
young men with a good general education attending the more 
advanced technical courses at colleges or universities. 

The scope of the book may now be briefly indicated. After 
some introductory chapters dealing with the effects of the 
electric current, the measurement of current, resistance and 
E. M. F., electrolysis, primary and secondary cells, magnetic 
units, the magnetic properties of iron, the generation of E. M. F. 
by clectromagnetic induction, self-inductance, eddy currents 
and dimensions of units, the author commences the study of 
dynamos in Chapter VI., which contains an account of arma- 
ture windings. The next three chapters deal with field wind- 
ings, armature reaction, commutation, characteristics, efficiency, 
motors, mechanical characteristics, starting and speeding regu- 
lation of motors. Chapter X. contains a brief account of the 
theory of alternating currents, and is succeeded by chapters on 
transformers, alternators, parallel running, phase-swinging and 
synchronous moters. Chapters XVI. to XVIII. contain a very 
complete account of polyphase induction motors. The single- 
phase induction motor is treated in Chapter XIX., which also 
contains a brief account of single.phase commutator motors. 
The concluding Chapter XX. deals with rotary con verters and 
La Cour’s cascade converter. 

From the above it will be seen that although the work covers 
a large amount of ground, many important branches of the 
subject are hardly touched upon at all. Among such may be 
enumerated ewitches and switchgear, fuses, systems of power 
distribution and traction, lamps and photometry, and many 


. Translated from the 
.O. Howe. (London: 
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. The work is, in fact, practically confined to power-| emergency. It fulfils its object fairly satisfactorily. There 
id and sub-station ове Moreover, to quote the | are five chapters, of which the first deals with the faults occur- 
translator's preface, the book is concerned almost exclusively | ring in  direct-current machines— dynamos, boosters, motors, 
with principles and does not enter into details of the practical | and their attendant apparatus, such as starting and regulating 
construction of apparatus and machines." switches and is the longest and best in the book. Chapters II., 

We cannot help thinking that the space at the disposal of | III. and IV. severally treat of alternating-current generators, 
the author might have been utilised somewhat better. A stu- | induction motors and transformers for single, two and three- 
dent of the type for whom the work is chiefly intended would | phase current. | | | 
commence the study of electrical engincering with a sound The final chapter is a short one on efficiency, the meaning 
grounding in the principles of electricity and magnetism, and | of which is explained ; and the losses in dynamos and motors 
would not stand in need of some of the very elementary in- | are enumerated. Three examples are worked out in explana- 
struction conveyed in the introductory chapters. Further, | tion of the determination of the efficiency of a machine. In 
the treatment in these earlier chapters is by no means always | the third one there occurs on the last page of the book a 
satisfactory. The section on “Ohm’s law and the magnetic | curious error—evidently a slip; the fraction denoting the 
circuit” might be considerably improved. We entirely fail to | efficiency of a three-phase induction motor 1s inverted, although 
see why Ghm's law” should be dragged in at all in dealing | the final result is correct. The information is clear, and several 
with the magnetic circuit, seeing that one of the most impor- | useful hints are contained in the volume. 
tant characteristics of this circuit is precisely the fact that it | 
does nut in general obey Ohm’s law. The analogy between 
the electric and the magnetic circuits is undoubtedly helpful, 
but the mention of Ohm’s law in connection with it should 
only be made in order to emphasise the fact that the law is 
inapplicable to magnetic circuits. 

The phraseology is at times somewhat too lax. Thus, on 
p. 65 we read, the force that drives this magnetic flux through 
the magnetic circuit is produced by the ampere-turns X.” The 
use of the term “force” in this connection is inexcusable in a 
scientific as distinguished from a popular work. On the whole, 
however, the translator is to be congratulated on having per- 
formed his task in a very satisfactory manner. 


Entwurf von Schaltungen und Schaltapparaten (Schaltungs- 


theorie). Vol. І. By Ковккт Ерек. (Hanover: Dr. Max 
Jünecke.) M.6. 


Nearly every branch of electrical engineering has been re- 
duced to an exact science, and cven the design and arrange- 
ment of armature windings have been removed, by the labours 
of Prof. Arnold and others, from the sphere of mere guess- 
work. А notable exception is switch work, and diagrams of 
conpections to fulfil given conditions are still laboriously 
evolved by the method of trial and error. The book under 
review, the first part of which has been published, contains a 
very successful attempt to eliminate guesswork in this connec- 
tion and to obtain the desired results by logical deduction. 
The author's theory of diagrams of connections is not easy 
to explain in a few words, but it is very simple and mastered 
by anyone in a few hours, and leads surprisingly quickly to 
the best solutions. After a brief introduction, Herr Edler ex- 
plains his theory with the aid of а simple problem, this pro- 
blem being to connect two 12 ampere are lamps and two 
6 ampere arc lamps, with à common resistance, alternately in 
such manner that, firstly, the two 12 ampere lamps are in 
series across the mains, and, secondly, that one 12 ampere 
lamp is in series with two 6 ampere lamps. A large number 
of similar problems, of gradually increasing difficulty, are then 
dealt with, concluding with the diagrammatical arrangement 
of a complicated controller for traction purposes. This highly 
original work should form part of every electrician's library, 
and its value to Шо designers and wiring engineers, 
more particularly, cannot be easily over-rated. The only 
criticism which we venture to offer relates to the fantastic 
shape of the contact segments on some of the author's con- 
trollers, and, looking at the matter from the practical point of 
view, it would have been decidedly bettor if these segments 
had been split up into a few simpler parts, at the sacrifice of 
extreme, yet unpractical, simplicity. 
Die Krankheiten Elektrischer Maschinen. By Екхзт Scuviz. 


2nd edition. Vol. II. of Bibliothek der gesamten Technik.” 
(Hanover: Dr. Max Jünecke. Pp. 86. М. 1.40. 


lt is very essential that users of electrical machinery and 
apparatus should not only be conversant with the causes of 
failure and breakdown, which usually occur in practice, but 
with the means of rectifying them, and be able to apply the 
remedies in the most effectual manner, so that the minimum 
of loss and inconvenience is incurred. 

This little book is evidently intended to supply the practical 
man with this kind of information and to act as his guide in 


==———— 
А NEW UNIVERSAL PHOTOMETER. 


BY CLAYTON II. SHARP AND PRESTON S. MILLAR, 


In the course of our work at the Electrical Testing Labora- 
tories we have felt very keenly the need of a thoroughly 
reliable and practical portable photometer or illuminometer. 
For years practically the only instrument on the market which 
could make serious claims to be a universal photometer, being 
adapted to measurements both of luminous intensity and of 
illumination, was tho Weber photometer. Using this instru 


Fig. 1.— MODIFIED LumMEk-BRopuUN PHOTOMETER 


ment we have made many teste, and we have been d 
render this instrument much more convenient for 1 
work by making certain changes and additions, but it still "i 
much to be desired. We were led, therefore, to design Ше 
instrument which is here described, and which, embodying 
features which are demanded by a thorough consideration 0 
the theoretical and practical requirements, has proved itself 10 
actual practice to be a most acceptable apparatus. 

In a recent Paper before the Illuminating Engincerins 
Society one of us has discussed the general subject of illumi- 
nation photometers, and has pointed out the features whic 
must characterise the ideal photometer, as follows : Sean 
photometric device, reliable comparison light source, tho bes 
means for varying the intensity, portability, simplicity © 
operation and reasonable cost. For the measurement of illum 
nation a further requirement is a proper test plate to receive 
the illumination which is to be measured. This test plate 
must have a diffusing surface so that its illumination үш 
with the cosine of the angle of incidence of the light, and mus 
be so p'aced that no portion of the instrument or of the observer 
obstructs any rays which might fall upon it. These features 
have all been carefully considered in this photometer. Asa 
sensitive photometric device a modified form of шш 
Brodhun arrangement has been adopted. The comparison light 
source is a seasoned incandescent lamp; the means of obse 
the intensity is varying the distance between the incandescen 
lamp and the plate on which its light falls; portability 18 


eM 
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ensured by constructing the body of the instrument of wood 
and keeping down the weight to about 8 lb., also by minimising 
the number of detachable parts; the conditions regarding the 
test plate are met by using a plate of milk glass with the upper 
surface depolished and so placed that the light can fall on it 
freely from all directions. 

A view of the instrument is shown in Fig. 1, and a plan and 
elevation of the instrument, showing the interior arrangement, 
in Fig. 2. The body of the instrumett is a hardwood box 
about 2ft. in length, having a hinged cover so that the 
entire interior is accessible. On the exterior of the box aro 
found certain parts the uses of which are more or less obvious, 
The moveable part of this photometer is the comparison lamp, 
and not the photometric device. The lamp is mounted within 
à circular metal housing, and is carried on a platform arranged 
to slide in a track lengthwise of the box. The movement is 
effected by means of an inelastic cord which passes around 
pulleys and comes to a drum which can be turned by a large 
external knob. This method of moving the comparison lamp 
is at once very simple and effective. The friction is even and 
slight, but still sufficient, so that the photometer can be operated 
inany position. The variable distance method has the great 
advantage that its indications depend upon a known law, and 
that consequently a scale can be made from calculation and not 
аз a result of various trials. Moreover the applicability of the 
law of inverse squares to the photometer is less liable to ques- 


picion, and this method of construction is for structural reasons 
undesirable. In the photometer here described, this difficulty 
is met by the use of a very simple system of moving screens, 
which are shown in Fig. 3. The screens are of fibre of such 
size as practically to fill the box. They have apertures suffi- 
ciently large to permit the rays of the lamp to pass unobstruc- 
tedly, and are supported by two longitudinal brass rods ; they 
are attached to each other and to the lamp carriage by light 
cords. When the comparison lamp advances, its housing 
pushes the screens successively along ahead of it; and when it 
recedes, the cords pull the screens one after the other into 
their original position. The screening system, while affording 
perfect protection, is so light and simple that it adds nothing 
to the weight or to the complication of the apparatus as a whole. 

The photometric device is a modified form of Lummer- 
Brodhun arrangement. By the addition of another totally 
reflecting surface, rays from opposité directions are brought to 
the sight tube. The field has the same form and the photo- 
metric device the same high sensibility as the Lummer-Brodhun 
photometer. 

The elbow tube at the end of the box has a number of 
important functions to perform. It fits friction tight on a 
collar fastened in the end of the box, hence it may be turned 
about a horizontal axis and set at any angle. The angle is 
indicated on a semi-circular scale on the end of the box. The 
use of a tube of this description furnishes the simplest means 


Fic. 2 —DkTAILS or PHOTOMETER. 


Чоп than any other law. Tho scale from which the indi- 
cations of the photometer are read consists of translucent 
celluloid and is set in a longitudinal opening in the side of the 
5 In order to prevent external light from having access to 
: 1 of the box, this scale is covered with a long shutter 
the | can be opened by means of an external knob at the rear of 
cut i To facilitate taking readings in dark places, a hole is 
. hs e side of the housing carrying the comparison lamp, 
{гй т when the shutter over the scale is raised, the light 
and th в lamp falls cn the scale and illuminates it brightly, 
brigh ], Pointer, being inside the box, casts a shadow on the 
"e Uy lighted scale. This little detail is a very great con- 
li ht fre In the practical operation of the instrument. The 
vii h tam the comparison lamp falls on a milk glass plate 
ch fills a window in the partition near the end of the box. 
stra m E UH source of error in photometry is due to 
с ight reflected by portions of the instrument or of its 
possible « Surfaces, even though they are blackened as well as 
of ]i ht with a dull black paint, reflect considerable amounts 
10 pane the angle of incidence is large. Evidently the 
am А x such reflection may vary with the position of the 
to 9 5 of the photometer box, thus causing the instrument 
icate falsely. This source of error is particularly liable 

One here tered in small enclosed photometers, such аз the 
ven $ described, and cannot be too carefully guarded against. 
à lining of black velvet is not entirely free from sus- 


Fig. 3.—DETAILS oF SCREEN DEVICE. 


of measuring illumination or light coming from any direction. 
In the elbow of the tube is fixed a reversiblo plate, one side 
being a diffusely reflecting surface used in the measurements 
of candle-power and the other a mirror used in connection 
with a test plate on the end of the tuba for measuring illumi- 
nation. In measuring candle-power, the diffusely reflecting 
surface is turned toward the inside of the tube, and the end 
of the elbow tube is open, the tube serving to screen off stray 
light from the plate. The distance betweon the plate and the 
source of light must be known. The photometer being portable 
and the elbow tube adjustable to any angle, this arrangement 
lends itself to determinations of the vertical distribution of 
luminous intensity of light sources, and is also applicable to 
the measurement of the candle-power of street lamps, either 
close at hand or at a considerable distance from the lamps, as 
has been recommended in the report of the Committee on 
Street Lamp Specifications to the National Electric Light 
Association at their last Convention. Evidently the e 
ment of gas flames and incandescent mantle burners по о 
within the scope of the instrument. To езше п 2 u- 
mination, the translucent illumination test plate is 8 ippe n 
to the end of the tube and the plate at the elbow is reversed, 
making its mirrored side effective. The illumination оп шу 
required plane can then be measured, the light pavit 9 
structed access to the test plate. It has been 155 : e 
test plate (of milk glass, ground on its upper surface s 
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its power of regular reflection is destroyed) is well adapted to stood, of course, that the co-efficient of absorption of these 
the purpose. Its selective absorption, as shown by the results | screens must be determined exactly by measurement. 
of a spectrophotometric test given in Fig. 4, is for all practical Iu the design of this instrument no endeavour has been 
purposes nil, so that no prejudice is done to any source of | made to meet the condition which obtains in most photometers, 
light by reason of its colour. The criterion for the complete | namely, that the light from the comparison lamp and from the 
diffusive effect of the plate is that its brightness shall vary lamp or illumination to be measured shall traverse similar and 
directly as the cosine of the angle of incidence of the light upon symmetrical paths, and that any absorption which is suffered 
it The deviation from this law is shown by the curve of by one light must be suffered by the other also. It is con- 
Fig. 9. The error во introduced in the measurement of diffuse | sidered that this condition is of no importance whatever as long 
illumination is ordinarily negligible. as the photometer is calibrated and used after the substitution 
The scale may be an equal part scale, or a direct reading method, which is undoubtedly the correct method for all 
scale. It has been found to be most convenient to make the photometric comparisons. The proper method of calibrating 
scale direct reading in foot-candles. The same scalo is equally | the instrument for the measurement of candle-power or illumi- 
applicable to the measurement of illumination and of candle- | nation is by employing а known candle-power or illumination 
power. The foot-candle scale in question has a range from 0:4 | produced by a standard lamp. The voltage or current of the 


to 20 foot-candles. This range can, of course, bo increased comparison lamp is adjusted by means of the slider rheostat on 
* the box to such a value that the pointer on the scale indicates 


the known candle-power or illumination. The instrument 
then becomes direct reading for candle- power or illumination 
as tlie case may be, and all effect of lack of symmetry, &c., is 
eliminated. 

As has been said, the performance of the photometer in 
practice has been found to be very satisfactory. It has been 
used in widely different classes of work, as, for instance, 
measurement of candle-power of incandescent lamps, labora: 
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- Fic. 4.— CURVE SHOWING ABSORPTION BY MILK GLASS. 


considerably by changing the candle-power of the comparison 
lamp, either by altering its voltage or by using а lamp of 
different size ; but the range given with any one lamp cannot 
be considered sufficient to meet all the conditions which are 
present in practical work. It is not, in general, advisab'e to 


change tho voltage of the comparison lamp, because, first, | осоғ | 5 
any alteration of this kind requires the use of an electrical | 4 Hd 
measuring instrument of considerable range, and requires that 8 Š 
its error be known over that entire range instead of at a single | © 8 
point; second, increasing the voltage of a lamp above its normal | 2 0 | > 
value may cause its candle-power to change too rapidly, while 3 * 
lowering its voltage changes its colour to an undesirable reddish | х 3 
hue. The change from one comparison lamp to another is an in- | 0% |5 
convenient opt ra tion. Recourse has been had, therefore, to the e 
uso cf absorbing screens. Two such screens are used, спе of 
001 


Minutes. 
Fic. 6.—CURVES SHOWING FLUCTUATIONS OF Arc LAMP 
BY Two PHOTOMETERS. 


AS OBSERVED 


tory measurements of arc lamps, and of mercury vapour "y 
amps ald 0 


street measurements of the candle-power of arc [am 
incandescent gas lamps, m- asuremonts of illumination in D 
illuminated by incandescent lamps, arc lamps, Moore tube, ' a 
The choice of photometric device has been found to be an " 
| usually good one, since its sensibility is so high as to а) 
F vory quick settings to be made, and it also enables extrem 
mea Ӯ ате LOE аре feeble illuminations ог candle-power to be moasured, 
Fig. 5.—CunvEs SHOWING ERROR or PHOTOMETER Test PLATE | are met with, for instance, in the measurement of ath 
| | | at a distance of 250 ft. Moreover, the method of varying 
which transmits substantially 10 per cent. of the light fall- | distance of the comparison lamps is very convenient 8D al 
ing upon it, and the other of which transmits only 1 per cent. | and the scale, being illuminated from the ineido, cal? — 
of the light. These two screens aro attached to a movable | very quickly, so that a rapidly fluctuating source of light, Su" 
holder, which is not indicated in Fig. 2, but js showa in detail | as the arc lamp, can be followed, and the amcu of fluctu? 
in Fig. 3. By turning the knurled head which is exposed | tion can be determined. The. cap 
when the cover of the photometer box 1s lifted, either screen | in this respect are illustrated in Fig. 6, which Y 
may be interposed between the prism and the milk-glass | taneous values of the candle-power of an arc lamp, as 81 pen 


window, or between the prism and the elbow tube, or both simultaneous readings on two of these photometer’. it 
ecreens may be turned to such a position that they intercept | one considers that the changes in the light are very гар! ut 
nolight. Evidently when the screens are used, the total range | will be seen that the agreement between ihe curve i 
of measurement with but one comparison lamp is from 0-004 ft.- | ficiently good to indicate that no fictitious quantity Mad Mi 


candles to 2,000 ft.-candles, within which range al i 
4 2,000 ft. -e , | ge all measurable measured, but that both instruments were measuring ^ ner 
lights and illuminations can be said to fall. It is to be under- ! as could be expected the instantaneous values. a furth 
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to measure the candle-power of incandescent lamps which were 
at the same time being measured on a standard photometer 
bar. Taking the indications of the standard’ photometer as 
giving the true candle-power of the lamps, the error of the 
portable photometer was found to be well within the limits 
‘allowed in good industrial photometric practice. 

When measuring illumination in rooms lighted by incan- 
descent lamps it is advisable to operate the comparison lamp 
in the photometer tox from the same circuit as supplies the 
lighting of the room. Thus the effect of variations in voltage 
is minimised. It bas been found that the photometer, used 
in this way, yields very satisfactory results, and that readings 
made at the different stations in a room which is being inves- 
tigate repeat themselves on re-test with all required closeness. 


CONNECTIONS TO ELECTRICITY SUPPLY WORKS. 


With this issue we complete our Supplement Tables I., ТА. 
and IL, giving details of Stations with No Tramway Load, 
Stations taking Supply in Bulk, and Stations having Com- 
bined Lighting and Traction Loads. In accordance, therefore, 
with our usual custom, we have prepared diagrams showing in 
some detail the progress that has been made during the year. 

Diagram 1 indicates the progress that has been made in 
connections for electricity supply from 1893 to 1907. Data 
are given for three-year intervals, and although at first it will 
be noticed that London led the way in this matter, the pro- 
vinces, not unnaturally, soon overtook the metropolis, and 
have not only maintained, but increased their lead. The 
figures from which Diagrams 1 and 2 are prepared comprise, 
in the case of Tables I. and IA., the total kilowatts connected, 
while in the case of Table IL. the maximum traction load in 
each case has been added to the total connections. 

In Diagram 2 we have the proportions of the connections 
to stations owned by шара]. authorities and private com- 
panies in London and the provinces, while in Diagram 8 the 
connections to continuous-current, alternating-current and 
combined continuous and alternating-current stations are given. 
An analysis of these results shows that in the provinces muni. 
cipally owned stations are predominant, while in London the 
reverse 1з the case. The discrepancy is, however, not so great 
as would appear at first sight. In the provinces the privately 
owned stations are often small, while the municipally owned 
stations include such places as Glasgow and Manchester. 
There is a steady increase in connections over last year which 
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Table I.—Connections to Electricity Supply Stations in London and 
the Provinces. 
39,512 kw. 


Municipal |j 22.582 kw. 
токрон |‹80,062 kw.) 2 17,968 kw. 
(294,824 kw.) — 65,722 kw. 
Companies A 25,915 kw. 
(214,762 kw.) [ 122.125 kw. 
| — 514,022 kw. 
озара v^ 106,654 kw. 
Provinces | 8k w.) [(N 322812 k. 
(965,242 kw.) — 72,485 kw 
Companies | a 15,771 EW. 
(211,754 kw.) u^ 123.498 kw. 
Table IL — Municipal and Company Connections (in Ki elta. 
— Municipal. | Company. Total. 
London ... .... 80,002 214,762 294,824 
Provinces . . 743,488 | 211,754 955,242 
Total .................. 828,550 ' 426,516 1,250,066 
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1 е 
test of the accuracy of the instrument, опе of them was used | is most marked in the case of municipally owned stations sup- 
lyirg both alternating and continuous current. 


These now 


ve the largest number of connections, thus displacing, in th> 


DIAGRAM 1,—ConNECTIONS TO ELEC- 
TRICITY SUPPLY MAINS IN LONDON AND 
GE PROVINCES. 


Scale 1 ію, 300, 00 kw. 


1E93 1896 1893 1902 


Provinces. London. 


Т 
T 
i 
а J 
d i. 
| і. 
А | 
і А 
і I 
і i 
i { 
{ i 
t | 
[| 6 
і i 
| i 
i 
i 
" i 
i | 
6 IB c 


1925 1907 


` 


London and Provinccs. 


DIAGRAM 2,—MUNICIPAL AND COMPANY CONNECTIONS, 
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ass nuu, LER Pee BEN Bes Alternating current Continuous current 
E de London. Provinces. Total. 
Continuous ui. 105,24 286,507 491,741 
Combined © „„ POr ao B 171,922 of the list. ү 
g 140,095 2i 446,210 520,405 AG alteration whic 
а 1,250,066 


е, |: 294,824 255,242 
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Table III.— Connections to Continuous and Allernating Current Stations 


DIAGRAM 3.—CONNECTIONS TO CONTINUOUS AND ALTERNATING CURRENT 


STATIONS. 


ting and continuous == ° ==" 
Alternating wale 1 in. 300,000 kw. 


provinces only, purely continuous-current supply from the head 


has been introduced into the tables this 
year prevents us from differentiating easily between the motor 
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A. Charing Cross Co. 
b. Chelses Qo. і 
8; Oity of London Co. 
d. County of London Electric Supply Co. 
e. Southwark Borough Council 
f. Hampstead Borough Council 
g. Brompton & Kensington Co. 
h. South London Electrio Supply Corporation 
i. Iallngton Borough Council 
j. Kensington & Knightsbridge Со. 
k. London Electric Supply Corporation 
1. S. Marylebone Borough Council 
m. Notting Hill Co. : 
n. Stepney Borough Council 
O. St Panoras Borough Council 
p. Westminster Electric Supply Corporation 
Q: Poplar Borough Council 
Y. St James & Pall Mall Co. 
8. Metropolitan Co. 
t. Hammersmith Borough Council 
u. Battersea Borough Council 
v. Bermondsey Borough Council 
W. Fulham Borough Council 
X. Hackney Borough Council 
y. Shoreditoh Borough Council 
'Z. Woolwich Borough Council / 
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Diagram 4.—Connections TO ELECTRICITY SUPPLY Stations IN LONDON, 


THE ELECTRICIAN, JANUARY 24, 1908. 


and the purely lighting loads, and therefore one of our usual 
diagrams is absent. Seeing, however, the great increase 
in the supply of energy for power purposes we have compiled 
a list showing the stations with the largest motor load, and 
comparing these loads with those of last year, It will be noticed 
that in some cases the increase is very large. In this connec- 
tion Manchester and Glasgow may be specially mentioned, as 
they both have an increase equal to the motor load in many 
large towns. It will be noticed that only one London company 
is included. This is owing to the fact that the County of 
London, City of London and Westminster Companies do not 
supply us with figures for their motor loads. As, however, the 
kilowatts connected to the mains of the second of these com- 
panies exceed those connected to the mains of the Charing 
Cross Company, it is not improbable that its motor load is 
also greater. 
Table IV. Details of Motor Loads in Horse-power Connected (excelling 
Traction ) for 12 of the Largest 2 


: . U. . 1907. н. 
Birmingham. . .. 5,000 ...... 8,100 
Bolton . . . . . 5,520 7.270 
Charing Cross, West End & City Elec- ; 

tricity Supply Co Ut. . 9,760 ...... 12,269 
Edinburgh MN 7,388 8,249 
Glasgow . . . 11,954 19.805 
Leeds . . . .. 6,175 8,000 
Liverpool . 6,279 8,639 
Manchester 12,110 20, 000 
Neweastle-on- Tyne ( . 6,500 7, 
Salforl . . 6,054 ...... 8, 
Sheffield .............. eT 6,309 ...... 1,500 
Sunderland ........... m 9,782 10,031 


power schemes, an improvement in the connections seems to 
have been obtained in most cases, though the actual amount 
of the increase varies considerably. Last year we men- 
tioned the decrease in the Metropolitan Company's load owing 
to the transfer of a part of this undertaking to tho Marylebone 
Borough Council ; it will be seen, however, that this company 
is again on the upward path. 


_———— ꝛñ:... —x':n14 
CORRESPONDENCE. 


RESISTANCE COMPARISONS. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sin: I have to thank Dr. Drysdale for pointing out that in 
equation 5 (p. 471, your iesue of January 10th) of my article 
on “The Comparison of Resistances” an S had been omitted. 
The equation should read 
R_P +L 9 LP 
S Th SipegrayAQ+th g 
National Physical Laboratory, Jan. 15. F. E. SMTi. 


RULES ISSUED BY THE VERBAND DEUTSCHER 
 ELEKTROTECHNIKER FOR OVERHEAD WIRES, 
| CABLES AND ELECTRIC WIRING. 

^ TO THE EDITOR OF THE ELECTRICIAN. 


Sin : I notice that in commenting on the rules issued by the 
Verband Deutscher Elektrotechniker, in your issue of December 
27th, you state that the Board of Trade specify 50 Ib. per gquare 
foot as the wind pressure to be allowed in calculations 10r 
overhead electric light and power circuits. This is incorrect, 
as the Board reduced the figure to 301b. per square foot early 
last year. A reference to the latest regulations for overhea 
lines prescribed by the Board of Trade, under No. A 13 of the 
Regulations for securing the safety of the public, &c., V! 
confirm this. 

In the recently revised regulations prescribed by the Board 
undér sec. 4 of the Electric Lighting Act, 1888, 30 Ib. > per 
square foot ia the maximum wind pressure to be allowed for 
overhead structures.—I am, &c., 


London, E C., Jan. 20. 5. C. BARTHOLOMEW. | 
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STANDARD PERFORMANCES OF ELECTRICAL 
MACHINEBY.* 


BY D2. RUD. GOLDSCHMIDT, 


Sunmary.—The author puts forward suggested figures for standard 
efliciencies, power factors, performances, &c., of direct-current mach- 
ines, rotary converters, alternators, induction motors, single-phase 
commutator motors and transformers. 'The particulare are mostly 
given in the form of curves with comments on them. The curves are 
not intended for use as official standards, but merely аз a guide to 
engineers not well acquainted with electrical details. 


Little information concerning standard performances of motors 
and dynamos is available, and if rules prescribing certain efficien- 


STANDARD FLUXES AND AMPERE WIRES 
OF ÁRMATUBE. 


Fic. ], —DrRECT- CURRENT. 


cies were made, it might become a point of honour for manufac- 
turers to exceed the conditions of such rules. The author, therefore, 
puts forward suggested figures for standard performances, efficien- 
cies, &c., which may s:rve as private standards, and be useful to 
workers in other branches of engineering. | 

For all eleotrio motors (alternating current or direct current) 


‘torque EY x const., and calling “ power” the kilowatts reduced 


to 1,000 revs. per min., then power = KW at 1,000 revs. = const. 
xampere-wires (AW) х flux (F). With direct-current machines, 
polyphase alternators, and polyphase induction motors, the constant 
averages 0:165 x 10-9; with single-phase machines it averages 0°145 
x10 % By “ampere wires is understood the total number of con- 


Fio, 2—Dinrcr-CummEeNT. ARMAIURE Ccre AND CorPER Losses IN 
PER CENT. or OUTPUT, 


ductors eut by a plane in the middle of the armature at right angles 
to the shaft, multiplied by the number of amperes per conductor. 
With induetion motors the ampere-wires are those of the rotor 
only. The flux is the sum of all fluxes entering the armature from 
all poles together. | 

The conditions fixing AW and F vary fcr every class of machine, 
and are not always those of economy of design, but the values do 
not vary very much. The author shows that a considerable altera- 
tion in F affects the efficiency very little. There are certain sections 
required for Е and AW, as the density must not exceed a certain 
figure, limited: by heating or saturation (teeth). Further, the length 


“Abstract of a Paper read before the Institution of Electrical Engineers. 


fixed, as both are interlinked and have to surround one another. 
Therefore, if the AW and the size are given, the copper losses due to 
AW are pretty well fixed, as well as the core loss, provided the 


specd at which the flux revolves is known. 


Drrect-CuRRENT MACHINES. 
Fig. 1 shows F and AW for different KW at 1,000 revolutions ; 
with commutating poles, however, the flux may be 25 per cent. or 
even 85 per cent. less. 


à 
Tower of th) machit 
10 6000 

Кия, at 1000 revi. 


Fic. 5.--ртвист-Осввкхт; FIELD COPPER Loss AS РЕВ CENT. OF OUTPUT, 


The core loss caused by a certain flux, F, is proportional to the 
speed. Taking 1,000 revs. per min. as the unit of speed, the author 
gives a curve showing the core loss, Pre, at different fluxes, the loss 
at other speeds beiog thus easily obtained. The armature copper 
loss, pe, is dependent on AW only, a curve showing the values being 
given in the Paper. In Fig. 2 the preceding figures are combined, 


Per cent. 


с m t9 0 > Q © =ч 


6,000 7, 000 
Kw. at 1,000 revs. 


Fic. 4. — Bnusk Friction Loss at 1,000 Revs. AND 200 Vorrs. 


1.000 2,000 8,00) 4,00 5,090 


i d as a 
d the losses are expressed in percentages of the output, and as 
fangtion of the “ power," KW at 1,000 revs. By ор 
them ав a percentage, py, is now independent of tho speed, whilst 
p, is inversely proportional to it. As unit of speed 1,000 revs. per 
in. i in taken. | 
"The ampere: trn of the field ma;nets are a function of епа 
ampere-turns and flux, and field ampere wires 1S defined as tho 


Per cent. 


500 1,000 1,500 2,000 2,500 8,000 гәуз. per m'n. 
Fic. 5.—Вклвїха FRICTION AND WINDAGE. 


.turns per pole multiplied by the number of poles and 

waltiplied by 2. The field AW and the losses ав в funetion of the 
ower are shown in Fig. 8. The losses aro again expressed in per- 
Pontages of the output, and, for correction, require to be varied in 
inverse ratio to the speed, 1,000 revs. per min. being again taken аз 


БҮТ friction losses, the most difficult question is that of 


icti i ite relation 
h friction, but here also there exists a defini 
EE current, current density in the brushes and voltage drop, 


F 2 
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coefficient of friction and friction losses. Also the commutator ALTERNATORS, 
diameter can be approximately determined from the output; во | The task of developing standard efficiencies for alternators is a 
that, choosing 200 volts and 1,000 revolutions as normal, a curve can | very difficult one, as the law fixing the size of the machine is ve 
be plotted (Fig. 4) giving the percentage brush-friction as а func- | complicated if the number of poles and the diameter are small. W 
tion of KW at 1,000revs. These figures vary inversely as the voltage | can speak of the “ output of the field and ће “ output of the 
and directly as the speed. The bearing friction and windage are | armature separately. Our output formala KW at 1,000 revolutions 
practically independent of the “ power,” and depend almost solely | —0-165 x AW x F refers to the armature only. Now, if we wish to 
on the angular velocity—that is, the revolutions per minute. Fig. 5 | make a good machine with not too much voltage drop, the AW of 
gives practical average figures for this class of friction. The voltage 
drop in the brushes expressed as а percentage may be taken as 200 
2 volts, It is somewhat less with high current and somewhat more 
with high-voltage machines. With copper brushes it may drop to 
about 100 -— volts, but ought not to be assumed to be lower. 
Figs. 2, 8, 4, 5 enable the efficiency of any direct-current machine 
to be estimated. The total effiiciency has been plotted in Figs. 6 


Per cent. 


Fic, 8.—Two anD TunEE-PHASE ALTERNATOR ErrrcrENCIES 50^. 


the field must be a multiple of the AW ofthe armature—say three or 
four times as much. The flux in the field exceeds that in the arme, 
ture by the amount of the leakage flux. Consequently, the “ output 

of the field must be considerably more than that of the armature. 
As the field in the case of modern alternators is generally inside the 
armature, its mean diameter is smaller than that of the latter. Con. 
sequently it is often a difficult matter to provide room for sufficient 
AW and F, and the output of the whole machine has to be reduced. 


0 1,000 2,000 3,000 4,000 6,00) 6.(00 
Output. Kw. 


Fia. 6.—ErricrENCIES OF Drrect-ccRRENT MacurNEs, 500 Vcrrs. 


and 7 for different speeds and as a function of the actual output (not 
"power" in this case) of the machine. The voltage has been 
assumed to be 500 volts. If the voltage is different, a correction 
may be carried out in the brush friction and brush drop. The com- 
paratively low efficiencies at very high speeds are due chiefly to 
friction and core loss. Figs. 6 and 7 give only the full load efficiency, 
but an idea of the performance with smaller loads can be gained 
by referring to the curves giving the losses in detail. 


“Rotary CONVERTERS. 


The efficiency of a rotary converter may be obtained from the 
efficiency of the corresponding direct-current machine, making allow- 
ance for the losses on the alternating-current slip rings. For this 
purpose the curves in Fig. 4 may be used, reducing the friction found 
in this way to about one-half. This is, naturally, only very approxi- 
mate. The output of a direct-current machine can be increased by a 
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Fic, 9.— Two Ахр THREE-PHASE ALTEBNATOR EFFICIENCIKS 25-. 


With machines below 5 ft. to 6ft. diameter and a moderate num 
ber of poles this difficulty is, probably, always experienced. Insu 


~: 80 cases the output of a certain size of machine may be considerably in- 
5 | Кы creased by the admission of a higher voltage drop or by compounding. 
EM ‘ On account of these difficulties curves for the detail losses 0 
| alternators are not given; but Figs. 8 and 9 show the efficiencies? 

70 ЕЕЕ @ medium-volt polyphase alternators for 50 and 25 ~ respectively, the 


— r 
aMEEEEEEREE power factor being unity. The falling off of the efficiency with very 
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бо = 
U 50 66 70 80 0 100 110 120 M 
Oulput. B. II. p. -1 

Ето. 7. ÉErricitgNCY or Direct-curRENT МАСНІХЕВ. 500 Vorrs. = 

à 


certain percentage, if used as a rotary, with three-phase current by 
98 per cent. and with six-phase by 90 per cent. As the power factor 
is not always unity, and a slight deviation from this reduces the out- 
put again, it cannot be assumed that the latter is increased by the 
full amount, but only, say, by 20 and 40 per cent. respectively. For 
approximate estimates the following formule may be used: 


б 10 15 20 £ 3) 8 
Per Cent, Voltage Drop cos S. 
# К ч f я Fie. 10.—Vortace Drop or ALTERNATORS. 
ПЕОН Є: . for р F я іх. 
Ir "093-007 ху reo posee апи Bo у с уус E BE 
phase, where 9, is the rotary efficiency and 9 the efficiency of a 
direct-current machine which is ( £n — 1) =17 per cent. and 28 per 


cent. smaller; g is to be taken from Figs.6and 7. Thus a 500 kw. 
direct-current machine at 250 reva. would as a three-phase rotary 
have an efficiency of 947 (0:93 +0-07 x 0:047) =95 per cent. 


high speeds due to the friction and core loss will be noticed. In 
comparing alternating-current with direct.current machines, larg? 
alternators are found to be slightly more efficient than large direct- 
current machines, on account of the commutator losses of the 
latter, but the reverse is the case with small machines where only 
small currents have to be dealt with on the commutators, and where 


the alternators require considerable excitation. 


То find the efficiency of single-phase aliernators it must be re- 
membered that thé output of а certain machine as a polyphase 
alternator is about 50 per cent, more than as а single-phase one. 


The losses of the latter may, therefore, be taken as those of a 50 per. 


cent. larger polyphase machine. Generally speaking, if g is the 
efficiency of the 50 per cent. larger polyphase alternator, the 


efficiency of the single-phase machine is д=—©— 
1°5-- 4 . 
If the power factor is 0:85 the output of а certain machine is re- 
duced 15 per cent. (actually the output of the armature only), while 


the excitation loeses rise. It may, therefore, be stated approximately 


NM 
15 978; ову" 


I have pointed out what great influence on the size of machine 
Therefore, it is advisable not to 
spevify it higher than can be helped. As a rule, one finds about 
7 per cent. drop specified with a power factor of 1, and 23 per cent. 


the permissible voltage drop has. 


with a power factor of 0°85. Calling the excitation watts with this 
drop (23 per cent.) 1, and plotting a curve “exciting watts as 
function of the drop,” the curve Fig. 10 is obtained, on which 28 per 


cent. is marked as normal. 
| (То be continued.) 


THE ELECTRIFICATION OF RAILWAYS.* 


BY GISBERT КАРР, D.&C. 


„ The first instance of electric propulsion on railways, mentioned 
in the “ Encyclopædia Britannica,” was in the year 1842 when 
electric locomotive, apparently using 
Edinburgh- 
The first electric railway in the modern sense of 
current supplied from an outside source) was 
that shown by Werner von Siemens at an exhibition in Berlin in 
1 current was supplied by а 
third rail, between the track rails, at a pressure of 150 volts, and a 
In 1883 the well-known Portrush-Bush- 
mills line was completed in Ireland, whilst in 1884 the first American 

€ was opened for traffic, and from thence onwards there has been 
а steady development of electric traction, first for tramways, and 
The famous Zossen high-speed trials, carried 
rtant landmark. The 
author showed a view of one of the cars with which a speed of 130 


R. Davidson constructed an 
primary batteries, to run at 4 miles an hour on the 
Glasgow rail way. 

the term (i. e., with 
1879. A 8H.P. motor was used, and 


sliding contact was used. 


then for railways. 
out on cars built by rival firms, form an im 


miles per hour was attained with an expenditure of 1,000 H. p.; the 


four motors used could „however, be overloaded. and 3,000 H. p. input 
The three-phase 10,000 volt overhead lines 
Were erected vertically above each other by the side of the track ; this 


Was recorded at times. 


method, however, requires so much headroom that the system is 
шарр! cable to existing lines. 

he author then dealt with the advantages of electrification ; 
greater comfort 
Proved. This latter will be 


с capacity is due to the electric locomotive not requiring to 


сапу а source of power with it; also in the steam locomotive the 
power is limited by the capacity of the boiler to generate steam. A 
modern electric express locomotive will develop about 80 н.р. for 
very ton of its own weight; if built for slow passenger traffic this 

dome 22 H.P , and for slow goods is 10 H. P. to 12 H P., these figures 


ing based on a 75. temperature rise after one hour's run. 
Another advantage is the ability of exerting а greater draw-bar pull 
at Starting and on heavy grades, and since the turning effort is 
uniform it will admit of from 80 to 40 per cent. greater draw-bar pull, 
К оте skidding takes place, than in the case of the steam locomo- 
ie There is also greater safety on curves, due to a lower centre 
n gravity, and economy in fuel and labour. The main objection 
that can be raised to electrification is in connection with the trans- 
mission and collection of the current. The author then described 

e two sys'ems—third rail and overhead conductor—and exhibited 
^ number of slides showing sections «f electrified lines, also 
thing rail белоп to the Sprague- Wilgus method of protecting the 


In Overhead construction the conductor must be kept as straight 
^* possible, and for this reason side contacts were adopted in the 
sptter 1 Periments. The author described the“ single catenary 
ш, in which hangers are placed every 8 yds. to 10 yds., as 
cater br the General Electric Co., of America, and the “ double 
b enary " as used by the Westinghouse Company, and illustrated 

У views of the Swedish State Railways, Messrs. Siemens-Schuckert 


have carried the catenary system a step further by arranging two 
LÀ A Dr 


Ro вітае of а lecture delivered on Saturday, January 18th, at the 
ae Institution. A second lecture on the same subject will be given 
Morrow (Saturday) afternoon, 
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‘ort and more frequent opportunity of travelling are 
eady admitted advantages, whilst greater economy has yet to be 
most marked in countries such as 
Sweden, Italy and Switzerland, where coalis dear. The increase in 


catenaries one above the other, the uppermost having long spans 


and being attached to the lower at frequent intervals by adjustable 
errape; this system is in use on the Hamburg-Ohlsdorf-Blankeneso 
railway. 

The principles of the continuous-current, the three-phase and the 
single-phase systems were then dealt with, and the various methods 
of control explained—such as grouping of the motors, cascade 
working, and alteration of the number of poles, &c. Finally, some 
interesting particulars wore given of the present state of railway 
electrification in Italy, Switzerland and Sweden. 


The Italian Government has the distinction of being the first to 
realise the enormous advantages electric railway service had for 
that country. The Milan, Ponte-Ceresio & Valtellina lines were built 
under Government sanction, and the experience gained has been so 
favourable that the Italian Government has decided to electrify 
some other lines at once, and has set aside nearly £8,000,000 for 
this purpose. Of this £1,520,000 is for power stations, &c., and 
£1,280,000 for electric locomotives, and it is expected that even- 
tually all the lines will be worked electrically. For a country which 
has no coal, but with plenty of water power, this is obviously a 
sound policy. Another consideration was that last winter Milan 
was on the brink of a coal famine owing to the congested state of 
the railway lines between Milan and Genoa, from whence the 
coal supply arrives. The present programme comprises the electri- 
fication of 11 main lines, nine of which are in upper Italy, one in 
central and one in southern Italy. The total mileage is 247 and 
the total length of track 887 miles. 8,000 volt three-phase current, 
15 frequency, is to be adopted throughout, the pressure on the 
feeders being 18,000, 20,000 and 25,000 volts according to distance, 
and each sub-station being fitted with four transformers of 750 kw. 
capacity, three of which are connected in “ delta,” the fourth being 
a spare. The locomotives will weigh 60 tons, have five driving 
axles, and be fitted with two 1,000 H. P. three-phase motors. 


As regards lack of coal and abundance of water power, Switzer- 
land is in much the same position as Italy. In the beginning of 
1904 the Swiss Government called together a committee of experts 
and instructed them to report upon the electrification of the whole 
of the Swiss railways, the majority of which have meanwhile 
become State property. The committee were instructed first 
of. all to ascertain what amount of power would be required 
for the railway service, so that the Government might secure the 
necessary water powers before these latter were all taken up. The 
committee were instructed to report as follows: (1) Power required 
for electrification ; (2) various systems for electric traction ; (3) list 
of suitable water powers; (4) capital cost and annual working ex- 
penses ; and (5) to establish standards for electrification. The first 
point has already been reported on, and further reports are expected 
during the present year. It is interesting to note that in that 
country the energy for heating and lighting in winter amounts, on 
an average, to 13 per cent. of the energy required for traction. It is 
also found that the energy for heating required per day per pas- 
senger amounts to 1,100 watt-hours. For lighting the daily energy 
is only 230 watt-hours per passenger seat, since on most lines all- 
night trains are not run. The committee allowed 40 per cent. for 
the overall efficiency, omitting any allowance for ш 
They find that the total energy to be developed on the shafts о 
the turbines рег 24 hours is only 2,400,000 H.P.-hours, or а eared 
load of 100,000 H. p. Assuming a maximum demand five times His | 
average (on the Valtellina line it is about two), they find ша! the 
total horse-power of the turbines required equals 500,000. гош 
an estimate of the present coal consumption it seems that 2,2 
tons are consumed daily, which corresponds to about 800,000 f y 
hours of tractive energy. Taking 960,000 H. p. hours, this із 
per cent. of 2,400,000 H. P.-hours, as above. | сы 

Sweden offers a promising field for electrification, since it has 
water power and coal is dear (about 22s. per ton), but the low 
density of population (30 inhabitants to the square mile) is an 
adverse factor. Still, the Swedish Government has made a begin- 
ning with electrification, and in 1904 the Parliament voted £23,500 
for experiments on a short line running out of Stockholm, single- 


phase current being adopted on the recommendation of Mr. 


Dahlander. The trolley line is suspended from single, and on 
certsin parts from double, catenaries. The same posts also бату 
telephone lines, and it was noticeable that the latter 1000 ns 
potential of 4,500 volts when the trolley wire was at 20,00 i 8. 
In order to carry to earth the induced chargean loc ornare ö 
put at either end as a shunt to the telephone line, and 9 mi : 
point of the winding was connected to earth. The self-in 7 
this magnet is sufficient to prevent any appreciable во i 
telephonic currents being shunted, while static charges T s 
earth from the middle point of the winding. The na хонадо 4 
obtained by step-up transformers in the power house. | e ju a 
Westinghouse Co., the Siemens-Schuckert Werke and T е leg 
meine Elektricitiits ee of 1 ed LA ра : g 
is experimental line, on whic ; 

ошл ppl 23, 1907. Whilst the experiments were 1n pro- 


gress the Swedish Government obtained three waterfalls with an 
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aggregate of 24,600 m.P., which, together with the Trollhattan 
and Eltkarleby Falls already in its possession, will enable it to 
supply over 50,000 H. P. for railway traction in the southern part of 
Sweden. Five large power houses have, therefore, been arranged 
The pressnre in the feeders will be 50,000 
The lines which it is 


for and 37 sub-stations. 
volts, and in the trolley line 15,000 volts. 
proposed to electrify total 1,880 miles, or 2,800 miles of single track. 
The cost of the 80,000 н.р. generating plant, including water rights, 
comes to £1,540,000, whilst feeders, sub-stations, electrical equip- 
ment, &c., amount to £2,620,000. With an estimated increase of 
60 per cent. in the traffic by 1920, Mr. Dahlander reckons on an 
annual saving in that year amounting to £200,000, allowing for 
coal at 22s. per ton. 

We hope to give an account of the second lecture in our next issue. 


— 
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THE CHOICE OF FREQUENCY FOR SINGLE-PHASE 
ALTERNATING-CURRENT RAILWAY МОТОВВ.* 


BY A. H. ARMSTRONG. 


After drawing attention to the serious nature of tho introduction 
of а new frequency, the author considers the question of frequency 
under the following heads : (1) The effect of frequency on design of 
motor equipment ; (2) the effect of frequency on coefficient of adhe- 
sion: (8) the effect of frequency on generating and distributing 
systems ; (4) commercial considerations ; (5) locomotive design and 
selection of motive power. 

1. Taking the weight of & direct-current motor as 100 per cent., 
Ra. following values of comparative weights are approximately 
rue:— 


— 


к! 25 cycle 15 cycle 
Direct current. alternating current. | alternating current. 
One-hour capacity 100.. 150 130 
Continuouscapacity 100| 125 120 


These figures apply to motors designed to give in all cases the 
same output and heating at the same speeds. While the weight of 
the 15 cycle alternating-current motor is less than that of the 
25 cycle motor, this is practically offset by an increase of 30 per 
cent. in the weight of the step-down transformer on the car. There- 
fore, while there are other advantages in superior commutation, 
higher efficiency, &c., obtaining with the use of 15 cycles, there is 
no material reduction in weight of the complete alternating-current 
motor and control equipment. Where it becomes necessary to 
design motors for the greatest output per cubic foot of space allow- 
able, it is possible that the adoption of a frequency lower than 25 
cycles permits a greater latitude in design of alternating-current 
single-phase motors of certain types. 

2, ‘Ihe torque delivered to the driving-wheels by the alternating- 
current commutating motor is of a pulsating character, and its 
effective value is somewhat less than the uniform torque imparted 
by the direct-current motor. Experiments show that the effective 
torque is a function of the frequency of motor supply, and also de- 
pends upon the construction of the truck and the method of motor 
suspension. The values given (see Fig.) express the relation for 
a particular truck between tractive effort and frequency for 
periods from 25 cycles down to zero—v.e., direct current. The 
three curves given represent normal motor suspension, additional 
spring suspension under the motor nose, and with springs removed, 
giving practically rigid suspension except for the spring of the 
armature shaft, gear teeth, &c. While the tests are incomplete, they 
indicate a slight reduction in the coefficient of adhesion with lower 
frequency; but so far as can be determined this reduction is not a 
serious matter in the consideration of 25 cycles or a lower frequency, 
say, 15 cycles. With normal motor suspension, the coefficient of 
adhesion as obtained with 25 cyclesalternating current was 82:6 per 
cent. of the value obtained under the same conditions withthe same 
motor supplied with direct current. 

9. While certain capacities of low-frequency turbo-generator units 
may be constructed fairly comparable with 25 cycle units, it is prob- 
able that the adoption of 15 cycles or less would seriously handicap 
the standardisation of a complete line of such units; in any case, it 
will increase the cost of those units which itis possible to construct 
Also both step-up and step-down transformers are handicapped at 
15 cycles by an approximate increase in cost of 80 per cent. over that 
of 25 cycle design. This applies to step up and step-down transformers 
used throughout ths low-frequency system. 

_ 4. The universal adoption of 25 cycle three-phase supply feeding 
into the distributing system of railway networks constituted во 
strong a claim in favour of adopting this frequency when developing 
the alternating-current railway motor as to outweigh certain known 
benefits to be obtained with a lower frequency supply. The great 


. 


„ eee - Ы 
йы of a Paper read before the American Institute of Electrical 


nating-current 1 
15 cycles offers advantages in improved commutation, efficiency au 
output per pound of motor which may justify its adoption, prov! 
that type of motive power is best suited to the needs of the prob em 
in hand. Taking into account, however, the commercial interests 
involved, and considering the serious claims that may 
in favour of other types of electric motors for which а frequency 0 
25 cycles is well suited, it appears to the writer that much strong 
claims for recognition must be brought forth before the adoption 0 
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field for alternating-current motors of 150 н.р. capacity and less is 
on interurban lines acting as feeders to the surface, elevated and 
subway lines of large cities. The ability of such motors to ran 
from the same alternating-current generating and distributing вуз. 
tems without requiring the introduction of frequency changer sets 
constitutes a strong argument in favour of continuing the present 
practice of installing 25 cycles on such lines. Steam railroad elec- 
trification often commences in stati n and signal lighting and car 
shops, and 25 cycles is already largely in use for such work. Small 
motors and transformers are much higher in price at 15 cycles; 
there is no line developed ; and station and car lighting is most un- 
satisfactory at this frequency. 

5. One of the principal arguments in favour of the electric loco- 
motive is that it permits the concentration of a very large amount of 
power on the driving wheels. In this respect the electric locomotive 
equipped with alternating-current series compensated motors does 
not compare favourably with other types of motors of both alterna: 
ting-current and direct-current design. Furthermore, the successful 
exploitation of these other types of motive power does not demand 
the adoption of a frequency less than 25 cycles, and hence, it is perti- 
nent to inquire if with our present knowledge of the art, the alter- 
nating-current single-phase motor of the series compensated type 


possesses qualifications which make it so superior to other types of 
electric motors as to justify the introduction of an odd frequency of 
benefit only to that one type of motive power. | 
it is not so much a question of frequency as of the proper selection 
of motive power. 


At the present time 


EE 
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PER CENT WEIGHT ON ORIVERS 
COEFFICIENT OF ADHESION FOR ALTERNATING-CURRENT MOTORS. 


Considered, however, from the engineering standpoint of alter- 
series compensated motor design alone, the use 0 


be advan 


15 cycles can be seriously considered. 


paa 
PORTABLE REGULATING RESISTANCE FOR 
LABORATORY USE.* 


BY С. FREDENHAGEN. 


The resistance described consists of 21 single resistanc 
totalling 85-25 ohms, these being divided into five groups. . 
arranged in such manner that the sum of the resistances of 8 UC 
ceeding group is equal to one single resistance of the preceding group. 

The following are the sizes of the individual resistances :— 


es in series, 
They are 


4 resistances of 16 -:64 ohms 4 resistances of 0°25= 1 ohm 
4 5 9 4-16 „ 5 ^ 9 005=:025 » 
4 77 ” l= 4 m 

four sub: 


The laat resistance of each single group is geparated into : 
divisions (in the last two groups into five) by hard-soldered coppa 
wires, and these sub-divisions can be short circuited by Spec A 
switches, thus admitting of very fine regulation. The scheme. 


* Abstracted from Leitachrift fiir Elektrochemie, Noveinber 22, 1907. 


of connections is shown in Fig. 1, the main switch (not shown) 
extending over the 23 contacts of the above series. Fig. 2 
shows the arrangement of the main and auxiliary switches 
as employed in practice. The totals of the resistances in circuit 
when all auxiliary switches are at zero are written on the marble 
alab. In the case, however, of the resistances from 85 to 10 ohms 
only the units are given, in those from 10 ohms to 1 ohm only the 
tenths, and in the smaller ones only the hundredths, as these 
da'a аге, as a rule, amply sufficient for the purpose of a 
regnlating resistance. Further, the numbers 4x4, 4x1, 40°25, 
5x005 and 5х001, placed radially, indicate the contacts 
between which the resistances lie, which are sub-divided, and 
ean be short-circuited by the auxiliary switches. If, for example, 
ihe main switch shows 87 ohms, the auxiliary switch No. 1 is still 
in the circuit, while it is cut out after the main switch is placed on 
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BOROUGH OF BERMONDSEY ELECTRICITY 
| ACCOUNTS. 


We have received a copy of a letter from Mr. R. Stewart Rain, 
managing director of the London Electric Supply Corpn., to the 
Secretary of the Local Government Board on the above subject. 
After referring to a former letter, which yet remains unanswered. 
Mr. Bain proceeeds to deal with the accounts for the year ended 
March 31st last. The charge for public lighting was 21d. per unit, 
although the London Electric Supply Co. offered to supply current 
for this purpose at làd. per unit. During the last financial year 
the auditor reduced the charge to 13d. per unit, which should 
have meant а saving of £745, instead of which an increase of £285 
is shown over the 1905 6 figures. 
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the next contact showing 21 ohme. The numbers at the contacts 
of the auxiliary switches indicate the amount of the resistance 
short: eireuited by these switches. The minus signs in front of 
them indicate that the sum of the resistances short-circuited by 
e auxiliary switches must be subtracted from the value indicated 
by the main switch to obtain the actual resistance in the circuit. 
With the switches in the position shown in Fig. 2 the resistance 
amounts to 69—4—2=68 ohms. By employing all switches this 
arrangement enables the resistance of 85°25 ohms to be regulated 
in stages of 0-01 ohm down to 0:01 ohm. Usually two, or at the 
most, three, auxiliary switches are used for the regulation, since 
with, вау, a resistance of 70 ohms, aurillary switch 1 regulates to 
5 5 per cent., No. 2 to 1-4 per cent. and No. 3 to 0:85 per cent., 
While auxiliary switches Nos. 4 and 5 would admit of still finer 
regulation—i.e., to 0:07 and 0:01 per cont. respectively. 


inals 
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А dial rheostat of the same total resistance and the same degree 
of adjustment would have to comprise 7 tens, 9 units, 9 tenths 
and 9 hundredths, and would contain over 70 per cent. more 
single resistances than the apparatus just described. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be bad from The Blectrician office, po:t 
bes. on receipt of published price. Add 5 per cent, for abroad or for foreign books.) 


“The Practical Electrician's Pocket Book for 1908." Edited by 
T. Crewe. (London: S. Rentell & Co.) 18. 6d. net. 
„ Electric Are Lamps." By J. Zeidl dJ. Lustgarten. (Lon- 
ps. Zeidler and J. Lustg 
don: Harper & Bros.) бв. bec | 
Electio Power Transmission." By Louis Bell. 5th edition. 
(London : Archibald Constable & Co.) 16s. net. | 
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In his previous letter Mr. Bain showed that the dust destructor 
had been bought, erected and maintained with money that, though 
properly chargeable to the Electricity undertaking, had been carried 
to the general account. It had been contended that the charge 
for steam supplied by the destructor to the Electricity undertaking 
was inadequate, and that an expert should be appointed to deal with 
the matter. To this the Borough Council would not agree, and 
although the auditor increased the amount charged from £580 to 
£885, and expressed the opinion that an expert would be useful, he 
has no power to compel his appointment. | 

With regard to rates and taxes, it is claimed that if both the 
company and the electric light undertaking were rated on the same 
basis the amount payable by the latter would be increased from 
£480 to £1,030. These ‘figures are for the year 1905-6, and, 
although the amount has been increased to £838, it is still con- 
siderably lower than should bo the case. The auditor reported that 
this matter was no* within his jurisdiction. | 

In the previous letter it was pointed out that the law апа Parlia- 
mentary charges incurred were not charged to the proper account, 
while the sum carried to depreciation, reserve and sinking fund was 
inadequate. As regards the latter point, no provision was made for 
renewals in the year ended March, 1907, and the balance car- 
ried forward has been reduced to £590, showing a losson the year's 
trading of £114. 12s., in spite of the understating of expenses. 

In 1905-6 the amount allocated to general establishment charges 
was £146. 4s. 1d., although the auditor reported that this should be 
increased by fully £100 per annum; the amount charged ia 1906-7 
was £128. 19s. 5d., or a decrease of £17. 4s. 8d. 

Two statements attached show that the amount payable in 1905-6 
by various departments of the Corporation for electricity was£6,978, 
out of the total amount of £11,799 received by the electricity depart- 
ment, or 55 iper cent., while in 1905.6 the amounts were £7,610 
and £16,191, or 47 percent. No figures are obtainable on this sub- 
ject for 1906-7. Mr. Bain concludes: The position, therefore, 
is this, that the borough has expended oa its electric lighting 
undertaking the sum of £138,921 up to March 81, 1907, of 
which £18,027 was spent during that year. To this ought to be 
added the cost of the dust destructor—viz., £32,000—thus making 
a total expenditure of £165,921 ; and of the total sales 50 per cent 
is sold to its own departments at rates considerably in excess of 
those obtainable from a supply company. Doubtless you will bo 
able to compare the amount paid by this borough for electric light 
with that paid by other boroughs. I have considered it necessary 
to deal fully with the electricity accounts of this borough, as the 
matter is one of great importance to this company, which, in ad- 
dition to being a substantial ratepayer, is a statutory authority for 
the supply of electric energy in the borough and 1s thus not 
only being competed with in an unfair manner—viz., by aid of 
the rates—in a business which Parliament authorised it to set up, 
but is also called upon to contribute to the loss which is being 
incurred yearly by the Borough Council in carrying on their electric 
lighting undertaking. Further, I would draw your attention to 
clause 8 in the Bermondsey Electric Lighting Order, 1902, the in- 
tention of which was that the undertaking thereby authorised + hould 
not be carried on by aid of the rates. I have endeavoured to show 
how this clause is being evaded, and, in bringing these facts to your 
notice, have to express the hope that your department will give con- 
sideration thereto in dealing with the accounts of the Borough 
Council and will feal at liberty to take such action in the matter as 
m vy protec; my company against their continuancs. 
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UNION ELECTRIC CO.8 STAFF DINNER. 


— AE E 


On Thursday evening last the staff of the Union Electric Co. held 
their annual dinner at the Café Royal, London, W. About 100 guests 
were present, and Mr. Jestes Eck occupied the chair. A very pleasant 
evening was passed, the company being entertained at an excellent 
smoking concert subsequent upon an enjoyable repast. | 

The CHAIRMAN spoke of the encouraging progress of the company 
during the past year, and attributed its success to the opening oat of 
new fields for business rather than the indulgence in competition with 
existing business. The products of the company were appreciated for 
their sterling merits, judging by the increasing number of its cus- 
tomers. Mr. Eck раіс a high tribute to his staff, and associated 
them intimately with the results of the past year's working. But for 
this support, which had been ungrudingly given at all times, sc emi- 
nently satisfactory a year could not have been experienced. 

Among the other speakers were Mr. Henry Ward, Mr. Lloyd Barnes, 
and Mr. Baerwinkel. The latter, in responding for Our Absent 
Friends,” remarked upon the cordial relations which existed between 
the company at home and its branches abroad. 


Previous to the evening’s festivities, the new extensions to the com- 
pany’s offices at Park-street, Southwark, were thrown open for in- 
spection. The original accommodation, во recently provided, has 
been outgrown owing to general expansion of business, and the floor 
above the present offices has been partitioned off into commodious 
100ms for the various heads of departments. In addition, two large 
workshops have been added, at the same level as the offices, and these 
will be used for switchboard erection, dynamo and motor testing, &c. 
Extra space is also being provided for the stores. Every attention 
has been paid in the extensions to details of lighting, office furniture, 
filing systems, intercommunication telephones, and, in fact, everything 
which tends to save time and mitigate the drudgery of office work. 
We can only desire the company, and Mr. Eck, its energetic chief, con- 
tinucd success. 


— (RR ED 


LEGAL INTELLIGENCE. 


d 


Wm. Grifüths & Cr. 1\4.) v. Middlesex County Council. 


On Friday Mr. Justice Channell heard an action which arose out of 
a contract for the construction of 93 miles of tramway in North London. 

Mr. CLAVELL SALTER, K. C., M.P. (for plaintiffs), said there was a 
contract between plaintiffs, who were tramway contractors, and 
defendants, for the construction of a light railway or electric tramway 
line, starting from Highgate and running northwards. The contract 
provided that the contractors were to do the work, starting when 
they were instructed by defendants, nnd when they got the order to 
start they were bound to finish in six months. When plaintiffs did 
commence the work it was found that all the usual arrangements and 
adjustments had not been made, and in consequence a series of delays 
began, with the result that instead of starting on Feb. 11, 1908, the 
plaintiffs were obliged to wait until 50 days within the time the work 
ought to have heen completed. ле | ‚ the plaintiffs were unable 
to complete the work until Aug. 5 of the following year. The entire 
work was thus disorganised and altered, and instead of being a sum- 
mer job it was turned into a summer and winter job, causing a loss to 
plaintiffs of about £10,000. Plaintiffs brought their action, alleging 
that there was in a contract of that kind a duty on the part of the 
employers (the defendants) of co-operation to ‘facilitate the work in 
reason. That was the duty plaintifls alleged defendants had not 
carried out and they had sustained damage in consequence. 

His Lorpsuir: The real question is, whether it was an implied 
term of the contract, that when the order should be given the work 


should not commence until defendants should secure that all reason- 


able obstructions were removed. 

Mr. SALTER said defendants alleged that there was no such implied 
term. Subsequently, the matter went to arbitration, in connection 
with which there was a difference between the parties. Mr. Graham 
Harris was appointed arbitrator, but before the close of the proceed- 
ings the arbitrator appeared to have been requested by both parties to 
postpone the consideration of one part of the contract. Some corre- 
spondence between the arbitrator and the parties took place, and he 
eventually made his award in favour of the Council. Counsel (con- 
tinuing! said the electric tramway was on the overhead system. The 
question whether the standards were to be in the middle or at the 
gide of the lines was to be settled between defendants and the highway 
authorities. They differed on that question. That caused some delay, 
and therefore there was an onus thrown upon defendants. The con- 
tract, he believed, was to have the standards at the side, but defendants 
said they must have centre standards. There was an urbitration in con- 
nection with the matter, and it was agreed to have the standards in the 
centre. That also caused delay, and resulted in u loss to the contractors. 

Mr. Ех‹илзн HARRISON, K.C., for the defence, argued that there was 
no implied contract ав alleged. 

His LokpsuiP said he had only to deal with certain issues, but as to 
the contract he did not think he could give a judgment which would 
be of any value at present. As to the question whether the plaintiffs 
had a right of action he gave his judgment for the plaintiffs, holding 
that as there had been an arbitration and that it had lapsed was no 
answer. As to the contract part he would give his opinion later. 
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Heath and Others v Brighton Corporation. 


The hearing of this action was commenced before Mr. Justice Joyce 
on the 16th inst., and was for an injunction to restrain defendants 
from so working their machinery in the North-road electricity works 
as to cause a nuisance to plaintiffs and to other persons who worship 
in the Church of St. Magdalene, Bread-street, Brighton. Plaintiffs 
also claimed damages. 

Mr. Huaues, К.С. (for plaintiffs), said the distance between the con- 
verter house and the church was about 100ft. It was found soon 
after the change of the North-road works from a generating to a trans- 
forming station that the machines (two rotaries and five motor gene- 
ratora) caused considerable noise. Complaints were made, and although 
efforts had been made to effect an improvement, a nuisance still existed. 
When the case came before his Lordship as an interlocutory applica- 
tion, Mr. C. P. Sparks was appointed to go down and make an inspec- 
tion. It was rather unfortunate (said Mr. Hughes) that the gentleman 
sent down was one whose life bad been largely spent in electrical works, 
because he was not во likely to notice the noise во much as one who 
was not accustomed to such sounds. 

His Lorpsuir said if it was intimated to him that the report was 
convincingly against plaintiffs there would be an end to the case. 

Mr. Huaies submitted that the report was not a convincing one on 
the point as to whether there was a nuisance existing, and that this was 
not a question which could be left to one gentleman to say 
upon an inspection of a few hours only. From his report it ap- 
peared that Mr. Sparks took up positions for observation which 
were pointed out to him by plaintiffs’ oxpert (Prof. С. A. Carus Wil- 
son) as being the places where the nuisance had been most observed, 
and on both his visits defendants’ machinery was run in accordance 
with instructions given by him on suggestions made hy the expert. The 
rotary machinery was properly erected on sufficient foundations ; but, 
in common with all machinery of that type, it created outside the 
station sound waves which, in his opinion, were more roperly 
described as n hum or note than as a noise. With regurd to the ques- 
tion as to how far the noise was audible in the church and the rooms, 
and whether it was a nuisance, he re rted that а low note or hum 
was “audible from defendunts’ mac inery at North-road in the 
church, schools and working men’s club; but the hum or note varied 
in intensity dependent upon the sition of cbservation and the 
particular machinery in use. As to w ether, if thore were any nuisance, 
any alterations could be made to remedy it, he considered that no 
alteration could be made nor other machinery adopted by defendants 
to prevent the amount of annoyance to which reference had been 
made, other than by the removal of the machinery to another side. 

Commenting on the report, Mr. Носпьз said plaintiffs thought 4 
good deal could be done by altering the position of the machines so 
that they would not be in tune together, alao by covering up parts ol 
the machinery. When Mr. Sparks said the hum or note was not an 
annoyance to persons frequenting plaintiff's premises, he (Mr. Hughes 
submitted that this was not a matter in which Mr. Sparks’ opinion wa: 
really entitled to much weight. a 

His LonpsHIP said it was a case in which there would be conflicting 
evidence, and an arrangement was made by consent to send a perso 
down to inspect. 

Mr. Нсенез said the evidence for plaintiffs would show that theri 
Was a serious and almost intolerable nuisance. ч 

The Rev. Мг. НкАтн described the noise, and said it interferec 
with the conduct of public worship, and also the work in the class 
rooms connected with the church building. Sometimes the noise from 
the electrical works could be heard above the organ and choir. 

Prof. С. A. CaRus- WILSON gave evidence as to having inspected th 
church and Corporation works at Brighton in June and July last 
He supported plaintiffs' claim as to the noiso which the eloctrical work 
created. 

Other witnesses gave evidence for plaintiffs. a! aes 

On Wednesday, His LokpsHiP said it appeared from Prof. Wilson 
evidence the nuisance only arose when engines 5 and 5 were working 
He was sure that the Corporation desired to treat plaintiffs with ever, 
consideration, and suggested that it would be adviaable for their | 
perts to take special observations of the running of these particula 
engines, as if something could bo done to abate the nuisance plaintiff 
would be satisfied. | . | 

Mr. AsrnuRx said that the Corporation were most anxious to 
anything his Lordship suggested, and it was arranged that the ca 


should be adjourned until Friday for inspection on Thursday of t 


running of these engines. ; 
Mr. AsrBuny, K.C., opened the defence and said the Corporatic 
had exercised their statutory powers in the most reasonable шш 
and had done everything possible to mect laintiffs. It was uttel 
impossible to detect any noise unless one knew that it existed hi 
specially listened for it. He declared that if they could get his Lordsh' 
down to Brighton for 10 minutes there would be an en of the case. 
Mr. James SWINBURNE stated that on April 10, 1907, he inepecté 
the station. It was then working at its maximum load for the tin 
of year. There were three dynnmos working. The station contain 
four rotary transformers among other plant. Those were of the 
type, of modern design, and there was no looseness or vibration to 
found in them. All machines of that class made some humming ! 
singing noize. The rotary transformers were, in witness's opinio 
well designed and well made, and were on proper foundations. 
noise was quite audible in the station and could be heard outsid 
but the hum was not serious, and not more than was generally made 
a converting station. He was familiar with many rotary transform 
stations in London, and they were much bigger than the one 
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Brighton. He went over the church at Brighton and listened care- 
fully at different places. A slight noise was certainly audible at diffe. 
rent places in the church when all was otherwise quiet. It varied from 
lace to place, but in no place was the noise such as to be a nuisance 
e noise was completely drowned by anyone speaking or by anyone 
passing in the street outside. 
The further hearing was adjourned till to-day (Friday). 


+ 


Commercial Electro-Chemical Analysis Co. (Ltd.) v. The X 
Electric Accumulator Co. (Ltd.). 


In the City of London Court on Tuesday, before Judge Rentoul, 
K.C., plaintiffs sought to recover £4. 4s. for making an analysis of oil 
of vitriol and fees for consultations in connection therewith. | 

Mr. E. B. VAUGHAN, secretary of plaintiff company, said they were 
claiming £1. 11s. 6d. for making a qualitative analysis of a sample of 
oil of vitriol for defendants, who wanted to see what quantities of iron 
and ammonia were contained in it. They were also claiming 23 guineas 
for consultations. 

Mr. McCaNNA said defendants were engaged in litigation. They 
had supplied acids to Messrs. Berk, and wanted two separate analyses 
made for rie purpose of submitting to the Court. Mr. M. J. Cannon 
was instructed by defendants to make one analysis and the plaintiffs 
as the other firm. It turned out that the plaintiffs had not a chemist 
on their premises at the time, and they sent the matter out, oddly 
enough, to Mr. Cannon, who made a second analysis. Defendante had 
paid Mr. Cannon for the analysis which he made for thein, but plain- 
tifs had destroyed the purpose with which a second opinion was 
sought. Defendants could not be called upon to pay the plaintiffs 
under those circumstances. Defendants wanted separate analyses. 
Mr. Car.non's analysis was both quantitative and qualitative. Plain- 
tiffs’ was only cualitative. Defendants relied on plaintiffs! advertise- 
ment that they could make the analysis themselves, and did not sup- 
pose they would put it out. Plaintiffs had advertised that they were 
саши in such matters, апа defendants thought plaintiffs would 
themselves make the analysis. 

Judge Rentou. said the difficulty for the plaintiffs to get over was 
that defendants wanted two opinions and only had one. Pluintiffs 
Were expected to have a permanent chemist of their own. 

, Mr. Loxcuvnsr (for plaintiffs}: They had, and that was Mr. Vicarey, 
ut we could not go to him as he was the chemist engaged in the liti- 
gation referred to. 

Mr. МсСАххА said what it was wanted to find out was whether iron 

was injurious to electric batteries. The whole subject touched the bed 
rock of electric accumulator building. 
ОЕ Кехтост, said defendants would not have sent to plaintiffs if 
| ву vad thought they were going to get Mr. Cannon's opinion. De- 
He ants had received no value from the analysis made by plaintiffs. 

e must find for defendants, with costs | 


Attorney-General of Lancashire (ex rel. Mansfield) v. Fleet. 
wood and Bispham Urban District Councils. | 


@ the Chancery Court of Lancashire on Tuesday, before Vice. 
hancellor Leigh-Clare, plaintiff sought to restrain the Fleetwood and 
: кош Councils from contributing funds for the prosecution of ап 
Feet, to the House of Lords on the question of the rating of the 
The Mi and Blackpool tramway by the adjoining Thornton Council. 
e local tramway company had appealed against the Thornton rating 
coe on the ground that they were entitled to be treated as 
valu : “Th and assessed only on one-fourth of the net annual 
sional C € Quarter Sessions dismissed the appeal, and the Divi- 
view th ourt supported the sessions, but the Court of Appeal took the 
к at the tramway line was only assessable on one-fourth of the 
the 8 value, which made a difference of £255 in the amount of 
15 sal t Thornton Council, seeing further heavy litigation expenses 
0 ut being still anxious to take the decision of the House of 
ае ора to the defendant councils (which were also affected) to 
md em in the costs of a further appeal. A conference was held, and 
150 th vien that tho other district councils should contribute, and 
which v they should pay their proportion of the costs already incurred, 
нна o and the minutes of the conference were afterwards 
Atto by Fleetwood Council. Action was then taken through the 
гпеу-Сепега]. 
ИШ, {CE CHANCELLOR said the proceeding was ultra vires — that was 
no alte ~and, after discussion, the Vice-Chancellor held that he had 
juncti rnative, however his sympathies might be, but to grant an in- 
don restraining defendants from supplying anymoney in pro- 
ic 


moti from | 
еце 115 оно appeal. His decision not affect any payments 


In the Sanderson v Pearson. 
report of this case which appeared in our last issue (p. 532) 
чай ш stated that jud ШЕН was entered for plaintiff. This 
error; the Judge found for defendant, with costs. 


Ксы Telephone Communication on the Continent.—It is 
Phone D that “the Associated Swedish, Danish & Russian Tele- 
li 0.” has increased its share capital by £400,000, in order to 

Up St. Petersburg, Moscow, Warsaw, Copenhagen, Stockholm 


, tiania, Frankfort and Paris by telephone during 1908.’ 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Neath Raral District Council invite applications for the position 
of engineer and manager of their electric lighting system. Com- 
mencing salary £200, rising to £250 by annual increments of £25. 
Forms of application, &c., from the Council's engineer (Mr. D. М. 
Davies). Applications to Chairman of Council c/o Messrs 
Cuthbertson & Powell, Water-street, Neath, by Feb. 1. 


An examiner is wanted for telephone instruments in course of 
manufacture. Applications to British Insulated & Helsby Cables, 
Milton.road, Liverpool, E. See an advertisement. | 


Willesden Guardians require a resident assistant engineer at 
Acton-lane Infirmary. Salary.£52 per annum, with apartments, 
board, &c. Apply by Jan. 27 to the бетк, 181, High-road, Kilburn. 

Two draughtsmen are required by a Liverpool firm, accustomed 
to all classes of telephone instrument design, and two accustomed 
to telephone switchboards, frames and general telephone exchange 
work. See advertisement. | 

The Electors to the Professorship of Engineering Science at the 
University of Oxford intend to proceed to an election in April, 1908, 
and candidates are requested to send in applications to the Registrar, 
Old Clarendon Building, Oxford, by March 4. 


Mr. Alfred Hay, D. Sc., M. I. E. E., head of the Physics and Eleo- 
trical Engineering Department of Hackney (L.C.C.) Institute, has 
been appointed Professor of Electrical Technology at the Indian 
Institute of Science, Bangalore, Mysore, India. ' 

Halifax Council have appointed Mr. J. W. G lloway, of Rochdale, 
as tramway rolling stock superintendent. 

Mr. F. M. Saxelby, M. Sc., B.A., for four years head of the mathe- 
matics department at the Technical College, Belfast, has been ар. 
pointed to a similar position at Battersea Polytechnic, London, S. W. 
Previous to his appointment at Belfast, Mr. Saxelby was head of the 
mathematics department at the Royal Technical Institute, Salford. 


Accrington.—The Barenden section of the Corporation's tram- 
ways,which completes the scheme, satisfactorily passed its examina- 
tron by Col. Druitt, on behalf of the Board of Trade, on Thursday last. 


Australagia.—The accounts of Ka!goorlie (W. A.) municipal 
electricity department for the past year show that 958,943 units 
were generated (an increase of 15:3 per cent. over the previous. 
year), and 784,295 were sóld (increase 12:6 per cent.). БИШ 

Notwithstanding а reduction in the price of current for lighting 
from 7d. to 6d., and the introduction of the 14d. heating rate, tho 
revonue was only £652 below the previous year’s, being £18,579, 
agaiust £19,251. 'The total working expenses increased by £869. 
Gross profit was £7,286 (against £8,806). Cost of production was 
2:826d. per unit generated and 3'456d. per unit sold, and the average 
price obtained 5:685d. Accumulators have been iu use for six months, 
and have effected а saving of 954 tons of fuel; previous to their instal- 
lation а ton of wood produced 80°4 units sold, and since their installa- 
tion one ton of wood has produced 9825 units sold. There are пож. 
31 miles of streets lighted with 904 incandescent lamps and 51 arc 
lamps, and 43 arc lamps for verandah lighting are hired out at £20 
each per annum. The report states that the heating out ut after one 
year is almost as good as for power demand after six years evelopment. 

Launceston (Tasmania) municipal electricty undertaking has torecord 
gratifying increases in the demand for current for power and domestic 
purposes. The Mayor (Alderman Boland) recently stated that in the 
new railway workshop there would be 30 motors, and the mains had 
also been run to the pumping station for the new sewerage scheme, 
where some 50 n.r. would be required. PE this year itis el nia 
that a further 200 or 300 и.р. will be connected to the mains besides the 
power for the tramways. The price charged for power averages les: 
than one tenth of 1d. per unit. There was an increase from January 
to November last of 2,737 equivalent 8 c.p. lamps connected, or 1,529 
over that for the whole of 1906. Private consumers increased by 96, 
against 42 in 1906. The new flame arcs have caught on, 29 being in 
use by private consumers. Samples of Wolfram and Osram lamps have 
been received, and tests are in progress. The mayor expressed tlie 
hope that these lamps would be available for the public next year. 

The Committee of Inquiry into the Use of Electricity in Mines 
in New South Wales have presented an interim report, which о 
that a number of electrical burn-outs have taken place in the te ›- 
burn Colliery, and that the use of electricity in this mine wil non 
be on a satisfactory basis until a set of regulations governing 1 Y 
tion, operation and testing has been adopted. It is e 1 
that, pending the issue of the Special Rules proposed to be pa is з 
under the provisions of the Coal Mines Regulation Act, 1902, t 2 or - 
ing of the electrical equipment at the colliery shall be require n he 
carried out in accordance with the draft form of such rules pue in 
September, 1907, and subject to further conditions which the Com- 


mittee have drafted. F 
Barnes. — The electrical engineer (Mr. C. S. Davidson 
rd that the tests of tantalam lamps for public lighting had 


574 


ees 


THE ELECTRICIAN, JANUARY .24, 1908. 


proved satisfactory, and the Council have resolved to renew all 
Nernst lamps where the lamp holders give out during the next 
month with tantalums. A detailed report is to be prepared by Mr. 
Davidson on the costs per annum of the several types of lamps. 

Bermondsey (London).—The Electric and Street Lighting com- 
mittee are to arrange terms with Messrs. E. & T. Pink and Champion 
& Slee for supplies of electrical energy for lighting and power. 


Brighouse.—On Wednesday the Council decided to purchase a. 


plot of land in Huddersfield-road for the erection of а transforming 
station in connection with the arrangements recently made with the 
Yorkshire Electric Power Co. for the purchase of a supply of elec- 
tricity in bulk. 

Cheltenham —The Town Council are recommended by the 
Lighting and Electricity committeo to increase the salary of the 


electrical engineer (Mr. Walter J. Bache) from £400 to £500 per 
annum, 


Croydon.—The Corporation have decided to install coal-conveying 
plant in the generating station at an estimated cost of £2,525. 


Electricity in Mines in Cape Colony.—The Governor has ap- 
pointed Mr. John Denham, while acting as Government electrician, 
to be an inspector to superintend the execution of the Regulations 
for the Use and Employment of Electrical Energy in Mines, which 
came into force on Ist inst. (These Regulations will appear in the 
1908 edition of The Electrician " Electrical Trades’ Directory and 
Handbook, which will be ready shortly ) 


Electricity in Stage Work.—At Wyndham's Theatre, London, 
Mr. Frank Curzon, who has taken a lease of the house, has adopted 
devices designed by Mr. E. Lytton by means of which all suspended 
scenery is operated electrically. It is stated that electric motors 
worked by one man will perform work which at present takes 30 
men to handle. Mr. Lytton has already designed a satisfactory 
electrical arrangement of а similar character which has been in use 
at the Coronet Theatre, London. 


Electric Lighting Legislation.— Hastings Council recently urged 
the Board of Trade to introduce a measure for amending the Elec- 
trie Lighting Acte, so as to confer upon all local authorities who 
own eleetricity undertakings the power to wire consumers' premises 
and to supply fittings and motors on hire, and the Board of Trade 
have replied to the effect that they hope to introduce a bill next 
session to amend the Electric Lighting Acts, and in the event of 
their doing so the question of conferring the powers referred to 
would receive consideration. 

Heaton and Isleworth Council have decided to support the atti- 
tude of Hastings Corporation. 


Euston & Watford Tube Railway.—The L. & N. W. Railway 
Co. have informed Watford Council that, owing to the unfavourable 
state of the money market, they do not feel justified in attempting 
to raise at present the large capital which would be required to 
construct this line, but the directors state that they will certainly do 
80 at a more favourable time. 


Exhibitions.—There will be an exhibition of electrical and рал 
apparatus at the Congress of the Royal Institute of Public Health 
at Buxton from July 18 to 24, 1908. Particulars from Messrs. J. W. 
Souden and W. J. Leeming, Electricity Works, Buxton. 


Information relating}to the Exhibition of Arts and Industries, 
which will be held from March 18 to June 18 next in Bin ley Hall, 


Birmingham, can be obtained from Mr. G. Stanley, 27, Paradise- 
street, Birmingham. 


The Rubber and Allied Trades Exhibition will be held at the Royal 
Horticultural Hall, Westminster, from Sept. 21 to 26 next. Par- 
ticulars from the Offices, 75, Chancery-lane, London, W.C. 


Intending exhibitors at the 1908 Marseilles Electrical Exhibition 
(to be held from April to October next) must send in their names by 
Feb. 1. The office of the British representative is at 77, Fleet- 


street, London, E.C. An advertisement on another i 
particulars relating to the exhibition. nene 


Great Grimsby. — On the recommendation of the borough elec- 
trical engineer (Mr. W. A. Vignoles) the Electrie Lighting com- 


mittee have decided to adopt in the borough the Wiri 
the Institution of Electrical Engineers тынеш Поко! 


" Greenwich Boiler Explosion. —Mr. Hudson and Mr. Hallett, the 
oard of Trade Commissioners who have been investigating the 
circumstances connected with the explosion which occurred at the 
works of the South Metropolitan Electric Light & Power Co. at Green- 
wich in December, 1906, delivered their judgment on Wednesday. 
jc who 9 the e ж the commissioners found 
cause of the explosion was the supply of a badly-con- 
structed Babcock. Wilcox boiler drum, the тео cause Rite he 
neglect of the South Metropolitan Co. to reduce steam when the crack 
was discovered in the end of the drum. Reviewing the circumstances 
of the сазе, he pointed out that the crack was observed two days 
betore the explosion, but, although the boiler was put out of use in the 
ordinary course, no steps were taken to ascertain the extent of the 
crack. The second examination showed that there was a chain of in- 
dentations in the end plate caused by the fitting of the plate into the 
shell. The commissioners had no hesitation in findire that the plate 


supplied by Messrs. Bear. тоге was of good normal quality, and the 
fracture in the end ee was in no way due to bad material. There 
was no suggestion of responsibility against the South Metropolitan 
Co. With regard to Mr. Bowden, their chief engineer, he was a 
highly c ualified electrical engineer, but as engineer-in-chief he was re- 
aponsiblo not only for the electrical part ot the works, but for the boilers. 

he, commissioners thought that where a chief engineer was an electri- 
cal specialist it was desirable that there should Be some arrangement 
of the staff so that his responsibility for the safe working of the boilers 
should be lessened or transferred. Mr. Constable (the resident engi- 
neer) acted to the best of his ability, but he must have realised that 
the drum was in a serious condition, and they therefore held him also 
responsible. The commissioner ordered that those responsible should 
pay in respect of the Board of Trade costs and expenses of the inouiry 
the following sums :—Messrs, Babcock & Wilcox £400, their works 
manager, Mr. McLaren, £50, Mr. Bowden £50 and Mr. Constable £30 
In conclusion, the commissioners stated that nothing had occurred to 
throw any doubt upon the safety of thermal storage drums. 


Haslingden.—The Board of Trade have decided to extend the 
pericd of the Haslingden provisional order, 1899, for 12 months. 


Heanor.—The Ratepayers’ Associaton have appointed a depu- 
tation to wait upon the Council in order to urge them to take up 
the question of electricity supply. 


Hospital Funds.—The accounts of Callender’s Hospital and 
Distress Fund for 1907, which were approved at the general meet. 
ing at Erith on Saturday, show that £179. 17s. 5d. was received in 
penny weekly subscriptions, compared with £204. 2s. in 1906, tho 
decrease being due to lack of employment in consequence of com- 
mercial depression. 

The company contributed £50 to the Fund, and donations aggre- 
gating £19. 19s. were received from directors and others. £40 was 

ranted to Guy's Hospital, and a total of £145. 7s. to 13 other hospitals, 
tters for 163 out and 3 in patients wore issued (against 118 and 2 in 
1906), 12 tickets for special home nursing (against 2), and 92 letters 
for surgical appliances (73), besides 7 convalescent home letters and 81 
monetary grants, amounting to £89. 18s. 2d., showing how useful this 
Fund has become and how beneficial these house organisations can 
be made when properly conducted 


Hull.—A report on the recent failure of electricity supply was 
presented to the Electric Lighting committee last week by the city 
electrical engineer, Mr. H. Bell. 

The report states that on Jan. 14 a breakdown occurred at Scul- 
солбез-1апе station due to the failure and burn out of the 2,200 volt large 
armatures of throe machines. The burn out occasioned a cessation of 
supply throughout the greater portion of the centre of the town from 
420 to 4 50, the district immediately surrounding the generating sta- 
tion, however, being kept alive by means of low-tension generating 
plant. One of the dumaged armatures had been reduced to sucha 
state that it would require immediately re-winding, while it was prob- 
able that further inspection would show that the other two would 
require similar treatment. He, Mr. Bell, had advised tho Vulcan Boiler 
and General Insurance Co., with whom the dynamos were insured, so 
that they might go into the question of rectification without delay. 
Generally, with regard to the question of the reliability of the Hull 
electric lighting undertaking, Mr. Bell put the following points before 
the committee : 

The Hull system is, so far as it relates to the Sculcoates under. 
taking, quite an uncommon one chigh- tension direct current), and 
entails risks in running which are absent with more modern systems 
Coupled with this fact, the Hull p к ia by far the largest of 
its kind working at 2.200 volts in tho United Kingdom. The conse- 
quence has been that from the very beginning of the Sculcoates-lane 
scheme in 1897 any dynamos which have been made for the сар 
tion have been largely experimental, and, generally speaking, confin 
to a small number of manufacturers, the result being that the oorr 
in question, seven in all, embody features in their design which preclude 
any likelihood of their continued successful running in the future. 
A great many alterations and improvements have certainly been 
effected in connection with them during the last four years, mio 
have to some extent improved their running, and reduced the risk i 
breakdown, yet in spite of this, their flash-over limit is nol 
nately low, and perusal of the minutes of the committee W! 
show that in the event of any abnormal occurrence on the system 
they have always given trouble, and will still continue to give 
trouble. The contract for the first of these dynamos was pus 
as far back as Sept., 1898, and for the last in Inn., 1903. i 1 
engineer, therefore, regrets to have to say that he does not e 
justified, either in the interests of the Corporation or himself, in "i 
cepting further responsibility in connection with them. He poa 
emphasise the fact that owing to the rapid way in which the anders” 
ing is growing, the largely increased number of power users " the 
entirely dependent upon the Corporation system for a supply, an ни 
very much greater usage which the plant now receives, the time DY 
urrived when the Corporation must take into consideration the pee 
tion of replucement of at any rate a portion of this defective hee 
of the plant without delay. In dealing with the question of гера Y 
ment, the Corporation is faced with the ditficulty of finding any firms n 
repute who have had experience in the building of this class of de 
chinery. With the exception of the makers of the defective machines ; 
only manufacturers having the requisite experience аге the people v 
built the last two dynamos, and the engineer can only again urge t 
taking into consideration the phenomenal success whi е 
achieved with these machines ‘and the absence of the slightest ^! 
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with the first of these for over a year of practically continuous run- 
ning at fall load, it would only be a wise and business-like course 
in purchasing replacement plant to duplicate these machines. It 
might be urged that better results would be obtained by going 
into the open market, but the engineer is of the opinion that, 
taking all the special facts of the case into consideration, such 
course would not be likely to be attended with the greatest success. 
A number of firms would tender who would have had no experience 
of the class of dynamos in question, and acceptance of any such 
tenders could only, in the ordinary nature of things, be attended with 
great risks to the undertaking. | 

The engineer further suggests, in view of the acute discussion which 
arose on the question of the last dynamo contracts, that further ex- 
pert advice on the question of the replacement of the defective 
dynamos be sought, and would respectfully put before the committee 
the names of two consulting engineers (Mr. W. Н. Patchell and Mr. 
J. S. Highfield), who have had extended experience in the design, 
control and management of large supply undertakings. Either of 
these gentlemen is specially qualified to judge of the particular condi- 
tions existing in connection with the Hull installation, and to form a 
sound conclusion as to the best means to be adopted to remedy the 
present defects in connection with the same. 

After inspecting the defective armatures the chairman (Councillor 
Hanger) moved that the report be entered on the minutes. A general 
discussion followed, and a representative of the makers of the machines 
was present for a portion of the time. 

Ultimately, the chairman moved that the committee recommend 
the Council to authorise the committee to purchase three new Lah- 
meyer high-pressure continuous-current dynamos, and this was carried, 
an amendment in favour of advertising for tenders being rejected. 

Ilford.— At the meeting of the Council last week it was decided 
to approve the Electric Lighting Committee's estimates (amounting 
to £27,000) for extensions of the generating plant, &c. 

The chairman of the committee (Councillor PILOT) said the 
amount might appear large, but the undertaking was making very 
satisfactory progress, and the demand for electrical energy was a 
very good and sustained one. There were now over 8,000 con- 
sumers, with about 4,000 meters. 


. Infirmary Lighting.— Haslingden Guardians are erecting а new 
infirmary at a cost of over P30, 000, and electrie lighting is to beſadopted. 
East Preston (Sussex) Guardians considered on Tuesday tenders 
for the electric lighting of the new infirmary and workhouse. 
Messrs, Foote & Milne had submitted alternative tenders for an 
electric lighting installation (at £1,152 and £996 respectively), and 
the Littlehampton Gas Co. also submitted a tender. After discus- 
sion it was decided to defer decision in the matter for a fortnight. 


Islington (London).—The Council have decided to apply for 
sanction to a loan of £23,804 for additional plant for the electricity 
works, including a 1,500 kw. steam turbine and alternator, with 
exciter, condenser, air and circulating pumps, steam and exhaust 
pipes, &c. (£9,642); cooling tower, including power-driven fans, 
foundations, &e. (£2,380); three water-tube boilers, with chain 
grate stokers, steam pipes, valves, &c., one feed pump with pipe 
connections and accessories (£9,470) ; steel coal bunkers, including 
2400. chutes, coal conveyor, &c. (£1,412); and contingencies 


(£400 


Italy.—A company is being formed to construct and work three 
narrow-gauge railways across the Dolomite Alps. The total length 
of the lines will be over 100 km., and it is proposed to utilise water 
power 1n generating the electrical energy. 

The Government have assigned 70 million lire (about £2,700,000) 
ч electric traction on various lines having steep gradients and 
ong tunnels, and a concession has been granted to acompany com- 
posed of French, Belgian and Italian capitalists for the construction 
of an electric railway between Rome and Naples. 

1495 Consiglio d’amministrazione delle Ferrovie has authorised 
| 7,000 lire (about £45,250) to be expended on the conversion to 
electric traction of the branch railway line from Savona to 8. Gui- 


i and for the installation of & steam-driven electric power 


fo Ringston-on-Thameg.—Application is to be made for sanction 
: orrow £12,600 for extensions of the generating plant and mains, 
¢., but £1,089 is for excess expenditure. 


i London County Council.—On Tuesday it was agreed to sanc- 
AD of £22,000 for electric lighting to Stepney and £9,000 to 
en, 
С Tramways in Blackheath-road.—Owing to the refusal of Greenwich 
Huncil to give consent, it was decided to abandon the proposed tram- 
way in Blackheath-road, for which £31,250 had been authorised. 
th Draught Screens to Roof Сағи. —The Highways committee reported 
at 425 cars had been fitted with a type of roof cover which does not 
entirely exclude draught, and which was not being adopted for new 
cats. Experiments has been made to remedy this, and an efficient 
screen had been devised which can be fitted at a cost of about £10 per 
э It was recommended that the work of fitting 50 such screens 
proceeded with.— Agreed. 
Sith tho wo awl Paddington Tramways, — Correspondence has passed 
oli the Board of Trade regarding the service of notice on the Metro- 
Politan Electric Tramways of intention to buy a short piece of line 
in the county area. The company had objected on the ground that 
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the public service would suffer. The Highways committec had pointed 
out that it was the settled policy of the Council to purchase, but gave 
an assurance that they would be prepared to come to any reasonable 
arrangement for the working of the tramwaya. ` : 

London Electric Supply Bills. Bermondsey, Camberwell and 
Westminster Councils have decided to petition against the three 
London clectric supply bills. 


Maidstone.—A new workshop has been opened in connection 
with the electric tramway undertaking. 


Obituary.— Mr. E. J. Philpot, electrical contractor, of Canterbury, 
was killed by a motor caronJan.16. Mr. Philpot was only 48 years 
of age, and had been for many years connected with the industry. 


Provisional Order Transfer.—The Uxbridge & District Electric 
Supply Co. intend to transfer to the Metropolitan Electric Supply 
Co. the portion of their undertaking in the Urban District of Green- 
ford. Objections to the Board of Trade before Feb. 17. 


Rawtenstall.—The Corporation have agreed to pay £4,180 for 
the short length of the Accrington Tramway Co.’s line within the 
borough. 


Reserve Funds and Renewal of Plant.—Hampstead (London) 
Council have adopted a resolution recommending the London County 
Council to introduce a clause in their next General Powers Bill to 
authorise metropolitan borough councils to set aside reserve funds for 
the renewal of plant, &c. 


Russia.—An agreement has been concluded between the tram- 
way company and the Municipality of Odessa, by which the tram- 
ways are to be extended from 80 km. to 140km., the company to be 
allowed three years to complete the extension. 


Southwark.—The Electricity committee have received an offer 
from the London Electric Supply Corpn. to supply energy in bulk. 

The company urged that the principal advantage of such an arrange- 
ment sould be to relieve the Council of the necessity of raising further 
capital in respect of their electricity undertaking, while the price at 
which the supply would be given by the company would ena le the 
Council to distribute it at a profit. Should the Council not see their 
way to take a bulk supply the ери would be willing to take over 
the lighting of those streets in the borough which are at present 
lighted by electricity, and also to light such other streets as are at 
present lighted by other means, and they offer to quote terms in respect 
of either or both proposals. The borough electrical engineer (Mr. 
D. М. Kinghorn) was directed by the committee to report upon the 
desirability of linking the under nen with some company or other 
undertaking (assuming the Council to have the power to do so, and the 
company to have power to give supply) with a view to making pro- 
vision to meet emergencies or breakdowns. — From Mr. Kinghorn's 
report it appeared that the expeuse of carrying out such a scheme 
would necessitate the expenditure of a considerable sum which would 
outweigh any advantage likely to accrue from its adoption. The pro- 
cess of linking up with another supply authority would cost in trans- 
forming apparatus e motor-generators, switch- 
gear, &c.) not less than £3, or £3,500: neither would it enable the 
Council to evade further capital expenditure if чү propose to con- 
tinue the development of the undertaking. Under the circumstances, 
the committee failed to see that any advantage would accrue by taking 
a supply of current in bulk or otherwise from an outside source, and 
they haa, therefore, decided that no action be taken on the letter. 


Stourbridge.—The transfer of the Council’s provisional order to 
the Shropshire, Worcestershire and Staffordshire Electric Power 
Co. has been completed. 


Stretford.—An unopposed inquiry was 
an application of the Council for sanction 
extensions of the electricity undertaking. | | 

Swansea.—We regret to learn that the borough electrical engineer 
(Mr. C A. L. Prusmann) has been obliged to take a rest owing to 
ill health. The Council have granted him leave of absence for two 
months. The assistant-engineer (Mr. G. H. Thompson) will act as 
head of the electricity department during Mr. Prusmann s absence. 

Taunton.—Sanction to a further loan of £2,00) is to b» applied 
for to cover extensions, cables, &c. | 

Uruguay.—The Minister of Public Works has been authorised to 
expend asum not exceeding $230,000 (about £48,875) upon materials 
for port works at La Paloma, including dynamos, engines, boilers, 
electric cranes, &c. Тһе Diario Oficial” for Dec. 7, containing 
the text of the decree authorising the expenditure, may be seen at 
the Board of Trade, 73, Basinghall.street, Pn 5 

ton's Works Staff Dinner.—The annual dinner ot tue 
Sue of Messrs. Crompton & Co., Chelmsford, took place in 
the Club Room, on Saturday. Toe company numbered about 100. 


. А. J. Hodgson, works manager, presided. Mr 
Mew. G. Bici MORE, in proposing the toust of “ The Firm,’ said 
the success of the company was 80 closely associated with п own 
interests that in drinking the toast they were drinking to their own 
ШТ said he felt certain every опе present was pront oi 
being a member of the firm of Crompton & Co. They wor pron F 
its founder, Col. R. E. Crompton, C.B., who, owing to = ae 
Lord Kelvin, was president of the Institution of Flee ngi 7575 
They were proud of the firm because it was known throughout the 


held on Friday last into 
to borrow £42,718 for 
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electrical world as the leading firm of to-day, and it was also recog- 
nised for its straightforward business methods and dealings, which had 

brought:it to its present position. The general manager and directors 

had at all times favourably received recommendations put forward by 

him and the Works Benevolent committee for the benefit of the em- 
loyees, and they had yearly contributed handsomely towards the 
enevolent and other objects in connection with the works. 

Mr. W. J. F. FREELAND proposed the health of the Chairman and 
the toast was received with musical honoura. 

In response, Mr. Норсѕох said that when he took his office just over 

two yenrs ago he believed he should have the support of the whole of 
the Se and he was glad to say that this belief had been fully 
justified. 
i The CHAIRMAN proposed the toast of the committee and performers, 
to which the hon. sec. (Mr. Р. G. CHEVERTON) ре The committee 
were Messrs. E. Docherty, E. B. Cheverton, W. J. F. Freeland, J. 
Barker, W. J. Bickmore, Н. Church and Т. F. Thompson. 
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TRADE NOTES AND NOTICES. 
TENDEBS INVITED. 


Rawtenstall Corporation invite tenders for supply апа erection 
at their electricity works of one balancing set and one rotary trans- 
forming set (d.c. to а.с.) and eight static transformers ; also Lanet- 
shire boilers, condensers, feed and circulating pumps, pipework, &c. 
Specifications, &c., can be seen at the offices of the consulting engi- 
neers (Messrs. Lacey, Sillar & Leigh), 2, Queen Anne's-gate, West- 
minster, and 78, King-street, Manchester, and can be obtained from 
the former office only. Tenders to the town clerk (Mr. James 
Whalley), Municipal Offices, Rawtenstall, by Feb. 7. See also an 
advertisement. | 


Leeds Corporation invite tenders for steam exhaust, overflow and 
other pipes, valves, &c., in connection with a steam turbo-alternator 
of 8,000kw. Conditions, specification, &c., from the manager 
of the electric lighting department (Mr. Harold Dickinson), 1, 
Whitehail-road, Leeds. Tenders to the town clerk (Mr. Robt. E. 
5 Town Hall, Leeds, by 10 a.m. Feb. 10. See also an adver- 

sement. 


Edinburgh Corporation invite tenders for extension switchboard 
panel at the Macdonald-road electricity station. Specification, &c., 
from the chief engineer, Mr. Frank A. Newington, Electricity 
Supply Station, Dewar-place, Edinburgh. Specification, general 
eonditions and drawings can be seen at, but not obtained from, the 
offices of the consulting engineer, Sir A. B. W. Kennedy, 17, Vic- 
toria-street, London, S.W. Tenders to the Town Clerk, City-cham- 
bers, Edinburgh, by Monday, Feb. 10. See also an advertisement. 


London County Council invite tenders for (а) the manufacture, 
delivery and laying of about 5 miles of l. t. lead-covered electric 
cable and about 2 miles of telephone cables, &c.; and (b) the laying 
of stoneware cable ducts, building manholes, re-paving, &o., for the 
construction for electric traction of the Council’s tramways in 
Caledonian-road and Seven Sisters-road. Tenders, upon official 
forms to be obtained from the clerk of the Council, Mr. G. L. 
Gomme, County Hall, Spring gardens, S.W., are to be lodged by 
11 a.m. Feb. 4. | 


Wallasey Council want tenders by the morning of Feb. 12, for 
supply of stores for the tramways department, including armature 
bearings, trolley wheels and heads, car wheels, bearings, oils, &2. 
Forms of Tender, &c., from the General Manager of the tramways, 
Sea View-road, Liscard. 


Islington (London) Council want tenders by noon Feb. 18, for 
supply of stores, including carbons, transformers, electricity meters, 
cables, lamps, &c. Forms of tender, &., from the Towa Hall, 
Upper. street, N. 


_ Bermondsey (London) Council want tenders by Feb. 17, for stores, 
including carbons, cable materials, conduits, electricity meters, 


meter boards, &c. Forms of tender, &c., from the Town Clerk, 
Spa-road, В.Е, 


Tunbridge Wel!s Corporation are prepared to receive tenders from 
manufacturers for supply and delivery of h. and 1.t. cables during 


the ensuing 12 months. Tenders to the town clerk (Mr.. W. С 
Cripps), Town Hall, Tunbridge Wells, by 10 a.m. Feb. 1 


West Ham Corporation want tenders by noon Feb. 6 for supply 
of i.r. covered wire, wiring material, chemicals and engine-room 
Stores. Forms from the Borough Electrical Engineer, 84, Romford. 
road, Stratford, London, E. 


The Midland Railway Co. Northern Counties Committee, Belfast, 
He for ener? ye alg ia wire, batteries, ironmongery, 
‚ oils, &3. Forms of tender from the S: i t. 
York-road station, Belfast, . СОЕ 
Manchester Tramways committee require tenders b 


Jan. 28 for supply of tie-bars. Specificati 
| Я tions from 
M'Elroy, 55, Piccadilly, Manchester. 


10 a.m. 
r. J. M. 
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Portsmouth Tramways committee want tenders by 10 a.m. Feb. 3, 
for supply of points, erossings and junctions and Welsh steam coal. 


Specifications, &c., from Mr. V. G. Lironi, Fratton - grove, Portsmouth. 


Croydon Council want tenders by 11 a.m. Feb. 10 for supply and 
erection of coal and ash conveyor and coal bunkers at the electricity 
works. Specifications, &c., from the Borough Electrical Engineer. 


Rathmines and Rathgar (Dublin) Council want tenders by 10 алп. 
Feb. 13, for supply of carbons, incandescent lamp:, coal, &e. Forms 
of tender from the Electrical Engineer. 


Cheltenham Corporation want tenders by Jan. 31, for electric light 
fittings, tools, coal, &. Forms of tender from the Borough 
Surveyor. 


Hampstead (London) Council require tenders by 4 pm. Feb. 13, 
for electrical engineers’ stores, tools, oils,&c Forms of tender from 
the Borough Engineer, Town Hall, Haverstock-hill, N. W. 


Hull Corporation want tenders by noon Jan 31 for erection of 
tramcar shed. Forms from the City Engineer. 

The Deputy Postmaster. General, Melbourne, wants tenders by 
8 p.m. May 26, for common battery switchboard (30 sections), with 
frames, racks, power plant, &c., 8,000 subscribers’ telephone wall 
sets, 1,000 table sets, 150 extension switches, 70 switchboards for 
two and six lines, 50 for three and 10 lines, 10 for six and 20 lines, 
and 10 for eight and 50 lines and 200 wall and 100 table sets for 
party lines. Specifications from 72, Victoria-street, London, S. W. 

The Deputy Postmaster-General, Sydney, N. S. W., requires tenders 
by 2:30 p.m. Feb. 5, for 440 yds. brass-sheathed rubber telephone 
cable, 24 miles of various paper insulated cable, and 10 switchboards 
for 100 metallic circuits. Specifications from 72, Victoria-street, 
London, S. W. 

The “ Madrid Gazetto” for Jan. 14 states that the Seville Tram- 
ways Co. have applied for a concession for working an electric 
tramway at Seville, and applications on terms more favourable will 
be received sntil Feb. 14. The Gazette may ba seen at 73, 
Basinghall-street, London, E.C. 


TENDERS RECEIVED AND ACCEPTED. | 
London County Council have accepted the tender of Appleby'a 
(Ltd.) at E518. 103. for a car traverser for the central car repair 
depot; that of Buller's (Ltd.) for 2,000 track insulators at 33. 6M. 
each, and that of Callender's Co. for supply of 2 miles of jumper 
cable at £800. 
For the construction of the Hammersmith-Harlesden Tramway 
(including paving work for street widenings) the following tenders 
were received by London County Council. 


G. Wimpey & Co. W. Griffiths & Co. . £46,435 

(accepted) . . . .. £39,078 J. Mowlem & Co. . ..... 46,395 
J. Moran & Son ............ 53,862 R. W. Blackwell & Co. ... 43,350 
W. Muirhead ............... 51,622 G. Law ...... . .. . . 2,890 
Fry Bros. . . es 50,091 Underwood Bros 42,837 
J. G. White & o 49,057 W. Manders .. . 49,616 
E. Nuttall................-- _ 47,003 , Geo. Hay & Co...... . 40,380 
Nat. Elec. Construc’n Co. 46,588 Dick, Kerr & Co. . 40,155 


Huddersfield Corporation have placed an order with the Mirrlees- 
Wateon Co. for an elevated counter-cu'rent jet plant, dealing wit 
180,000 Ib. of steam per hour, 283 in. vacuum, with water-cooling 
tower. 

Among other orders received 5y the Mirrlees-W ateon Co. are a num: 
ber for condensing plants, including a surface condensing plant for 
John H. Wilson & Co., Birkenhead; surface condensing plant for 
Rhondda tramway power station (National Electric Constraction 
Co.); second repeat order from Trafford Park Power Supply (Ltd. 
an elevated jet.condensing plant for John Brown & Co., Shettiel’ : 
third repeat order for the City road power station of the County 0 
London Electric Supply Co.; and second repeat order for Rangoon 
(through British Thomson-Houston Co.). 


Electrical Installations (Ltd.), Bassishaw House, Basinghall street, 
London. E.C., announce that they have some important contracts 00 
hand, including a complete power, light and telephone equipment a 
the Marmite Food Extract Oo. at their new factory at Camberwen, 
London. Installations are also being provided for (among others) 
the London and Paris Exchange, Parr's Bank, Slaters Ltd., ke. 
An elaborate system of secret service telephones and bells has just 
been installed at the new offices of Messrs. S. Pearson & Sons in 
Parliament street. 


Among contracts recently secured by Cowans Limited are evite 
boards for Н M. battleships “ Minotaur " and “ Shannon, also be 
Gibraltar Dockyard; seven switchboards for the lighting of $ i 
Franco-British Exhibition (including Andrews’ patent discrimine 
ing devices); and a repeat order for sub-station switchgear 10 
Hammersmith Council (including Andrews’ reverse-current relays). 

The Metropolitan Asylums Board received 16 tenders, varyine 
from #189 to £835, for the electric light and power installation гч 
the Mead Ambulance Station, and the lowest (that of Т. pov. 
Sons) was accepted. The Engineer-in Chief's estimate was £100. 
Current is to be supplied by Fulham Council. 
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CATALOGUES, &c. 


Simplex Wall Sheets.—A comprehensive wall price list is issued 
to the trade by Simplex Conduits (Ltd.). It is mounted on linen, 
and at each end is a substantial roller formed of a short length of 
conduit with polished wood collars. These appropriate fitments 
keep the sheet taut. The schedule of prices is illustrated with cuts 
of fittings, conduit saddles, clips, &c. The columns are conveniently 
classified, and may in most instances be read at a glance. 


Electric Supplies._-A handy pocket list of electrical accessories 
and small plant is to hand from Messrs. Laing, Wharton & Cun- 
nington, 7, Great Newport-street, W.C. The range of specialities 
listed is a very wide one, and includes a line of petrol dynamos for 
country house lighting and similar duty. i 

Electrical Instruments. We have received from Mr. Henry 
Tinsley, of Beckenham, a copy of his latest catalogue and price 
list. Particulars and prices are given of standard cells (which are 
made in accordance with the latest work of the National Physical 
Laboratory), condensers, galvanometers, chronographs, Wheat- 
stone bridges, resistance coils, laboratory rheostats, Dr. Drysdale’s 
standard wattmeter, phase shifters, potentiometers, &c. Mr. Tinsley 
has supplied instruments to the War Office, the London County 
Council, and many of the principal technical institutions of the 
country, &c. 

West Ham Electrical Bulletin for January maintains its reputa- 
tion for bright, breezy paragraphs and illustrations very much to 
the point anent the uses of electrical energy for all purposes. 


Battersea Council have accepted the tender of Callender's Co. for 
cables, &c. (based upon 25 tons of copper at £08 per ton) for one 
year, the company undertaking to maintain the whole of the cables 
supplied by them for 12 months further. 


Westminster City Council have accepted the tender of S eedy, 
Eynon & Co, to maintain the electric light installation at Caxton 
Hall for three years at £85 for the first year, and £30 per annum 
for the two succeeding years. 


Croydon Corporation have placed an order with the British Electric 
Transformer Co. for two 100 kw. transformers at £211. 


Worcester Council have accepted the tender of Heenan & Froude 
for repairs to an electric pump at the waterworks at £26. 


Southampton Corporation have accepted the tender of Willans & 
Robinson for a steam turbine set at £7,851. 


Llandudno Council have accepted the tender of the Tudor Accu- 
mulator Co, for а traction battery at £1,741. 


Islington Council have extended the tender (at £548) of Daniel 
Adamson & Co. for repairs to an engine at the generating station. 


Belfast Harbour Commissioners have accepted the tender of Dick, 
Kerr & Co. for construction of tramways on the new harbour. 


BUSINESS NOTICES. 


From Feb, 1 the discount to the trade from Simplex Conduits 
will be considerably increased. The company’s pocket-books have 
attained such wide popularity that the 1908 edition was completely 
exhausted after Christmas, and the company are making arrange- 
ments for reprints to be issued in a week's time. They will be 
pleased to supply any of our readers who have not already received 
copies. 

Messrs. H. A. Balchin, F. C. I. S., and G. F. Schulz, who were 
secretary and chief inspecting engineer respectively to the Alliance 
Electrical Co. for seven years, have recently joined partnership 
under the title of Balchin, Schulz & Co., to carry on the business 
of electrical and general engineers and contractors at Lennox 
House, Norfolk-street, Strand, London, W.C. 


Owing to the greatly increased dem ind for the Premier Acou- 
mulator Co.’s products, the undertaking has been converted into a 
limited company, with a nominal capital of £25,000. The business 
will be carried on under the control of Mr Stephens, as before. 


Rhodes Motors (Ltd.) have appointed Mr. Frank Parkinson as 
their representative for the Yorkshire district. Mr. Parkinson's 
temporary address is Eldon Mount, Guiseley, near Leeds. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The statutory meetings of the creditors and shareholders of John- 
stone, Benjamin & Co. (Ltd.) (in liquidation) were held last week. 

The 0.R. reported that the company was formed in 1900 with a 
nominal capital of £15,000, to take over from Lewis Benjamin and Ernest 
Emanuel Benjamin the business of electric wire and cable makers at 
Kentish Town, London, for a consideration of £9,200. The vendors were 
appointed managing directors for seven years at £250 a year each, 
ut bankruptcy roceedings were subsequently instituted against 
them, whereupon they resigned their directorshi ps and were appointed 
managers at the same salary. Failure attributed to high price of 
7 eber and other raw materials, insufficient capital and extreme 
reign competition, A question as to the validity of the debentures 

4 ne arisen, adebentureaction has been commenced. Unsecured debts 
285 » preferential claims £126, loans on debentures £2,845, total 

6,105; assets valued at £6,232, sufficient to yield a surplus. Mr. 

TRE Morton (receiver for the debenture holders), however, reported 

{ he considered, if sold as a going concern, the business would 
realise about, £4,200, leaving about £1,000 for division amongst unse- 
11 creditors, after discharging debentures and preferential liabili- 
les. The O.R. continues to act, with a committee of inspection. The 
Contributories, account shows a deticiency of £6,837. 

At Leeds Bankruptcy Court, on Monday, Judge Bompas, K.C., 
Suspended for two years the discharge of Albt. Dickinson, electrical 
. bineer, 19, Upper Mill-hill, and Dixon Lane-road, Wortley, Leeds. 

was reported that the amount available for distribution was 
£594. 188. 5d. 
8 Claims against the Victor Arc Lamp Co. (Ltd.), to Mr. C. Penny, 
rthur-street West, London, E- C., by Feb. 22. 
us meeting to receive an account of the winding up of Psychiloid 
imited will be held at 18, Norfolk-row, Sheffield, on Feb. 21. 


À meeting will be held on Feb. 24, at 76, Cheapside, London, 


pae» to тесе inding of Electrical 
Turnery, Ltd. ve an account of the winding up 


cay inding-up Petition.—The petition presented on Jan. 10 by Mr. 
vill шепп for the winding up of D. Santoni & Co. (1906), (Ltd ), 
е heard in the High Court, London, on Jan. 28. 


PATENT RECORD. 


—— — 


APPLICATIONS FOR PATENTS. 


NorE.— The under mentioned Applications (except those marked +) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked t are open Jor inspection 12 months after the date attached 
to them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompantes application, an asterisk is affixed. 


November 22, 1907. 


25,878 Davy. Distribution of electricity. 
25,881 SucHosTAWER. Arc lamps. | | 
25,902 PucNix Dyxamo Co. & Pour. Cooling of dynamo-electric 
machines. 
25,911 & 25,912 JaconBs. Telephone circuits. 
25,919 FERGUSON. Electricity pae | 
25,922 B.T..H. Co. (G.E. Со., U.S.) Insulated conductors and pro- 
cesses of forming same. 
November 23, 1907. 
25,955 TURNER. Switches. 
25,961 HoskEN. Automatic sand-valve opener. 
25,967 LiNcoLw. Load equalisers for alternating- current circuits. 
(Date applied tor, 3/12/06. )*+ | 
970 ERICSSON. Telephone receivers. . | 
25.978 WESTERMAN. Turbine engines. (Date applied for, 8/5/07. )*t 
25,978 Pain. Cable or telegraph code.“ | 
25,987 FELTEN & GUILLEAUME-LAHMEYERWERKE A.-G. Brake-operat- 
ing mechanism of electric lifte. (Dateapplied for, 24/11/06.)*t 
25,998 AARHUS Руклмо & ELEKTROMOTORFABRIK & JOHANSEN. Elec- 
tric winches. 
25,999 AaRHUS DynaMo & ELEKTROMOTORFABRIK & JOHANSEN. Elec- 


tro-motors. А 
November 25, 1907. AN 
24,4484/06 B.T.-H. Co (G.E. Co., U.S.) Control of electric motors. 
| Date applied for, 1/11/06.) ' | | 
26,027 1 Brakes for railway wagons, carriages aud tramcars. 
26,048 WiNDRATH. Commutating devices for electrical meu 
26,049 SiEMENS-ScHUCKERT WERKE G u. h. H. Drivin motor ve me . 
by electric transmission of power. Mcr ih for, n zu 
26,055 HAGMÜLLER. Separating iron particles from chaff and the like 
by magnets.* | | 
26,081 & 26,004 MkrkRkLIN G. Electricity meter for direct current 
| having а permanent magnet and an armature oscillatory in 
the field. (Date applied tor, 23/11/06.)* 
November 26, 1907. | 
26,089 Wrst. Current collector for electric traction systems. 
26 108 CLARK & WHITTAKER Electrical advertising devices. 
26.118 WaLLacE. Electric lamp adaptors. : 
26,130 Brewer. (Taylor, U.S.) Electric furnaces. 
26,134 Siemens BROS. Dynamo Works & BIRRER. 
nating- current machines.“ 
26.135 Ёлктн1х‹: & STEANEs. Electric lamps. 
26,143 & 26,144 EASTWOOD. oe magnete, 
| EY. Electrical fuse boxes. | | 
25.175 Vini Material for blading of turbines and 5 
26,179 LE Tall. (Lederer, Austria.) Hollow metal filaments for 
' incandescent lamps. 
November € xdi т — 
'ements in small electro-magnetic mac bs 
25,228 С "A Co. & CROMPTON. Controlling gear for electric 


motors. 


Rotors of alter- 


bur over's Almanac.—The Editor of this Almanac invites original 

Shoo or instructive anecdotes of experiences, verses, photo- 

ion 8 or sketches of interest to electrical men. Literary matter 

ө А] exceed 250 words. Address before Feb. 24 to the Editor of 
anac, Glover's Cable Works, Trafford Park, Manchester. 
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25,229 Crompton & Co. & Crompton. Starting and regulating switch 
gear for electric motors. 

26,251 Mowsox. Telephone systems. 

20,254 WALKER. Ball bearings for railway an 

November 28, 1907. 

26,281 B.T.-H. Co. (G.E. Co., U.S.) Flexible couplings. * 

26,294 HARRISON. Supporting filaments in incandescent lamps. 

25,515 BissET. Lifeguard for electric power-propelled vehicles * 

26,320 PALMROS, WAGNER & WauNER. Electro-pneumatic tools.* 

26,352 WOoOLLISCROFT. Brush holders for electrical machines. 

. 96,354 Ryan. Electric welding machiness.* 

November 29, 1907. 

26,371 HaARTNELL. Cables for telegraphic, telephonic, or other trans- 
mission. 

26,381 TAYLOR. Accumulator sub-stations. 

26,382 HoLLINs, HoLLiNs & Jinks, Tramway rails. 

26,393 PULLAN. Compound tramway rails. 

26,404 SimMENS Bros. DyNAMO WORKS. (Siemens-Schuckortwerke 
G. m. b. II., Germany.) Speed - controlling apparatus for clec- 
tric motors.“ 

26,417 RosENTHAL. Heating by electricity. 

26,418 ORLING, INKERSOLE & OLDENBOURG. Transmission of a series 
of electric impulses along land.lines or cables. 

26,420 Beck FLAME Lamp. (Deutsche Beck Bogenlampen, G.m.b.H., 
Germany.) i 


(Date applied for, 27/11/06.)*t 
d tramway vehicles. 


Extinguishing arc lamps.* 
26,426 Cowpkh- CL Es. Generation of power. 
96,435 BoscH, Electric ignition apparatus. (Date applied for, 7/2/07.)*t 
26,440 LAMBERT. Electrical tire alarms. 
November 30, 1907. 
26,458 WALKER. Steam turbines or rotary engines. 
26,463 Миллз. (Scott, U. S.) Vehicle brakes. 
26,470 Оче. Rotary engines or turbines. 
26,530 GESELLSCHAFT FUR DRAHTLOSE TELEGRAPIUE 
telephony. (Date applied for, 19/12/06.)*t 
20,551 GESELLSCHAFT FUR DRANTLOSE TELEGRAPHIE M.B.H. Receiver 
arrangement for wireless telegraph. (Date applied for, 
3/12/06.) t 
20,532 Coates. Shifting points for tram lines. 
26,536 BRIU AS. Improvements in tramway rails. 


SPECIFICATIONS PUBLISHED. 
1906 SPECIFICATIONS. 
Arc lamps. 


M. n. H. Radio- 


25,986 Jod Es. 

26,810 WARN E. Conduits for laying cables. 

97,006 Moscickr. Producing oxides of nitrogen by electric process. 
(Date applied for, 8/8/06.) 

97,302 B.T.-H. Co. & WOODBRIDGE. Electric distribution systems. 

27,518 ScHAFFLER. Apparatus for electrically firing mines. 

27,330 SavERs. Application of protective devices to electrical trans- 
forming machinery. 

27,421 REzNoLbs. Electrical heating apparatus. 

27,556 CnovLER. Electric lamp plug. 

27,559 GROSS. Arc lamps. 

23,680 Stainn & ToPHAM. 


1907 SPECIFICATIONS, 
959 Pantox. Trucks or bogies of railway aud tramway vehicles, 
1,061 MeKENZ IE & Mackenzré Tele raph systems. 
1,678 Соххошу. Insulating materials. 
2,635 Моокмоор & MOOR WOOD. Milling or otherwise operating upon 
tramway and like rails. 


Manufacture of incandescent lamps. 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


DIREOT UNITED STATES CABLE CO. (LTD.)—The report of the direc- 
tors for the six months en led Dec. 31 last shows that the half-year's 
revenue, after deducting out-payments, amounted to £58,268. 58., com- 
pared with £60,379 128. 4d. for the corresponding period of 1906, a 
difference of £2,111. 7s. Ad. against the half-year under review. Work- 
ing and other expenses, including income tux but exclusive of cost of 
cable maintenance, amounted to £25,103. 7s. 4d., leaving u balance of 
£33,164. 178. 8d. as net profit, or with £2,515. 16s. 7d. brought forward 
£35,680 14s. 3d. For the corresponding period of 1906 working ex- 
уе and other payments amounted to £25,380. 10s. 2d. Interim 

ividends of 4s. per share for the quarters ended Sept. £0 and Dee. 31, 
1907, have absorbed £21,283, and after setting aside £5,000 to reserve, 
the balance of £6,596. 14s. 3d. has been carried forward. Reserve has 
been debited with £5,097. 7s. 6d. cost of cable maintenance, and after 
being credited with interest on investments, profit on sale of securities 
and amount set aside from revenue, now amounts to £501,565. 58. 11d. 

MARCONI WIRELESS TELEGRAPH CO. (LTD.)—Mr. Edmund L. Eves, 
University Club, Dublin, writes to the Financial News as follows :— 

As one of the long-suffering shareholders of the Marconi Wireless 
Telegraph Co., I shall be glad of any information whereby I might 
learn the fortunes of the venture, as the directors have neglected to 
issue any report since the year ended Sept. 30, 1905 over two years 
ago. l should be glad of information on the following heads: (1) Have 
the directors found the statement that was made in last October, when 
the Clifden to Cape Breton counection was completed, to be unfounded 
both in reality and hope—namely, that within three weeks the system 
would be opened commercially * 2) If the commercial success of the 

undertaking be assured from one station to another, what terms have 


been entered into with the land telegraph companies, or is it here that 
the crux lies? (3) Is it true that the directors have spent all the 
capital, and are now in the position of bankruptcy, unless some philan- 
thropists lend them more money оп debenture stock, or how else do 
they hope to obtain capital when the present value of the shares has 
fallen from £7 to 8s. 9d., at which price they changed hands last 
Saturday? I venture to think that the shareholders should be received 
into the directors’ confidence and placed forthwith in possession of the 
main details of the company, and that the directors be reminded that 
they should yearly, at least, give the above information.” 


a 
p 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


ae 


NEW COMPANIES. 
ELECTRICAL FITTINGS CO. (LTD.) (96,508.)—Reg. Jan. 18, capital 


quire the business of manufacturers and sellers of electrical fittings, 
&c, carried on by Samuel Heath & Sons (Ltd.) as the Electrical 
Fittings Co., and to carry on i rici 
suppliers of electricity, manufacturera of and dealers in electrical ар. 
paratus, &c. First directors, S. B. Marshall and A. W. Mills (both 
ermanent) and W. K. Sutton (representing debenture stockholders). 
eg. office, 
ROWELL, JONES & CO. Cp.) (96,469). Rez. 
in £1 shares to take over the business of Rowell, Jones & Co, to ac- 
quire and deal with any right, concession or contract for generating, 
supplying and employing electricity, and to carry on the business of 
electricians, сы and mechanical engineers, suppliers of electri- 


city, &c. 
STATUTORY RETURNS. 


ADAMS-RANDALL TELEPHONE PATENTS (LTD.). — Return to Dec. 31 
ives capital as £60,000 in £1 shares (10,000 preference), of which 
0,000 ordinary and 9,501 preference have been taken up. £9,508 has 

been paid on 9,501 preference and 7 ordinary and £49,995 is considered 
as paid on the remaining ordinary. Mortgages and charges: 410, 0-0. 


ELDON ELECTRIC CO. (LTD.)—In return to Dec. 20 capital is £3,000 


in £1 shares, of which 1,757 have been taken up. £1,007 has been re 
ceived and £750 is considered as paid. Mortgages and charges, nil. | 
ives capita 


ENGINEERING INSTRUMENTS (LTD.)—Roturn to Dec. 18 
as £50,000 in 37,590 ordinary and 12,500 deferred shares 0 
each, of which 15,000 ordinary and 12.500 deferred have been taken up. 
415,000 has been paid on the ordinary and £12,500 is considere аз 
paid on the deferred. Mortgages aud charges, £3,000. | 

VAUGHAN & COOK (LTD ) — The capital in return to Nov. 29 is £7,009 
in 6,975 preference shares of £1 each and 500 ordinary shares of 1s. 
each. all of which have been taken up aud paid for in full. Mortgages 
and charges, nil. 


MORTGAGES AND CHARGES. 


OHBISTIAN & PHIPPS (1907) (LTD.)—A debenture dated Dec. 30 (0 
secure £400, charged on the company’s plant, tools, stock-in-trade, 
book debts, lease of premises and other property, present and future, 
including uncalled capital, has been registered. Holder, L. M. Water 


house. 
———— 


CITY NOTES. 


MEMORANDA (Jan. 23).—Bank rate 4 per cent. (Jan. 25, 198) 
Price of silver 2534—25;d. per oz. Consols 85188578 for money i 
апа 85738576 for account. Consols Pay Day, Feb. 5; Stocks Q^ 
Shares Continuation Days, Jan. 28 and Feb. 11; Ticket Days, Jan. 
and Feb. 12; Pay Days, Jan. 50 and Feb. 13; Mining 
over Day, Jan. 27. ths 

Prices or METALS ( London). —Copper, cash, 623 —625 : three шо 2 
63}--634. Lead, English, 14ў—15; foreign, 144—148. 1251 
foreign, 204—21. Tin, English, 127—128; foreign, cash, 124—1 M 
three months, 1253—126}. Iron, Cleveland, cash, 47;7 47/9; 70% 
months, 47,/7—47/84. Steel, bars, 7. 


CENTRAL LONDON RAILWAY co.—Subject to audit, 
have declared dividends of 3 per cent. per annu ha 
stock and 4 per cent. per annum on the preferred stock for the н 
ear ended Dec. д1, А 2 per cent. on the deferred stock, for the y 
1907 ; £10,000 is udded to reserve and £10,218 carried forward. А 

DUNDEB, BROUGHTY FERRY & DISTRICT TRAMWAYS со. (LTD) Bet 
directors have resolved to pay an interim dividend on their pre id 
shares at the rate of 6 ver cent. per annum, payable Feb. 1. divi- 

METROPOLITAN RAILWAY co.—The directors have declared a dn 
dend at the rate of 4 per cent. per annum for the past half-year 
half-year’s receipts increased by £7,190, but the whole of the addi 
revenue has been absorbed by increased expenses and charges. zi 

MONTREAL LIGHT, HEAT & POWER со. — The directors have declat 
a quarterly dividend of 14 per cent. 


tional 


; e 
STOCK EXCHANGE NOTICE.— The Stock Exchange Committee bat 
been asked to appoint a special settling day in and to grant ^ ative 


fully paid 5 Per cent. cumu 


tion to a further issue of 12,128 £5 
(Ltd.). 


preference shares of the Calcutta Tramways Co. 


Line. 


Aberdeen Corporation .. 

Are 5 60000 0060 Фе 
o 

ree amder-Lyne Oo Corp. 


Ayr Oorpo: 

Baker 8t. & Waterloo Ey... 

Barrow эга %% % %% 980 % 0909 оов ооо 

Bath Electric Trams, De 

Birkenhead Corporation .. 
Corporation... 


Blackpoo 
Blackp'ISt Anne's bm 
„Bolton Oorporation...... 

. Bournemouth Corporation. 
Bradford ee көз 
Brighton Corporation 

‚ Bristol Trane & Oi Carriage... 
Biens eni & i 


„ 


ration 


Dublin United... 

Dudley-Stourbridge 
Dundee 
Rast Ham 


Gateshead & Dist, таш. 
Gi 
quA Oorporation...... 


995999 90600 ane nee 990 006 v5 


Gloucester Corporation..... 
. 


Great Northern & О 
Gt. Northern. Pi А 


iccadilly, & 
Greenock & Port G 
Halifax eden 


6% 


% 


Ipswich 
MM of Tbanet Co... 


Keighley — . 

Kidderminster & Гана. 

Катос К Corporation 
Kirkcaldy Corporation ...... 


Leicester 
tai Corporation ., 
со эзе ооо озо 


p п бошу Coun 


өзө ооз 


ester 
Mersey Rail 
Merthyr... 
etropolitan Disi 
Euge 5 
Nett Co, %% 
Sson rporation К 
Newoastle-on- T IIT 

rt (Mop, . Оогр. ... 


ham os Cor ration. 
Oldham ton & 1 Hyde ... 
ldham m Corporate! 


Perth (N. B. B.) Cor M 

ү poration . г 
Perth (W.A, ) Elec. Trama... 
elerborough .. 


Pon Pridd District Coun. ! 
0 
Potion uth Corporation ... 


xn Corporation 
therh 
Rothe am 


Salfor 
Sheer 


ете Corp: aration 


DI 


ra Corporation’ йн 


SPO ses oo. 


аа : 
q ie These Comparisons are with the 
artly elec 


us 3 days, *p 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
Ino. AGGREGATE. 
vay Ae of In 
з. Amount. | Dec. (a) 
£ 
- 33 46,935 |- 1,895 
+ 1 3418 |+ 41 
+ 3 53,871 |+ 3,692 
+ 43 16,791 i+ 1,679 
+ 36 11,387 |— 87 
+ 3 9,510 |+ 2,494 
+ 1 307 |+ 14 
+ 1 281 
= 3 1,089 |- 193 
- 3 $910 |- 114 
53 43,761 
- $12 47,064 | 3,03 
- 41 48,623 |- 1,962 
- 3 623 |+ 58 
+ 43 95,717 |+ 5,921 
— 41 71,499 |р 1,553 
+ 43 194,778 | 4,478 
- 42 38,423 |- 8,224 
- 3 6,064 |- 385 
- 2 7,730 |+ 99 
+ 16 19,666 |+ 509 
- 42 11,910 |- 614 
+ 41 45,911 | 5618 
= 11,076 | `2 | 98,836 |- n22,512 
- dt 88,394 |+ 2, 551 
1 69 |+ 6 
- 3 18,736 |- 518 
2 3 9,550 E 
~ $1 1,319 |- 262 
+ 3 10,581 |t 1,986 
- 1 3,086 |- 171 
- 2 304 |- 34 
- §2 857 161 
= 42 61,904 |- 1,749 
— 1 609 |- 44 
= 42 9,531 |= 1,194 
- 3 210 |- 25 
- 3 11,518 |- 371 
- 1 909 |- 180 
+ 85 40,557 |+ 1,589 
+ 42 88,351 |+ 383 
= 43 18,995 | + 470 
- 15 4,292 |+ 466 
+ 1 1,374 |+ 97 
~ 33 581,027 ＋ 16,123 
- 8 340 |- 2 
- l. 352 |- 83 
- 8 5,568 |- 233 
+ 3 16,225 |+ 6,66) 
- 1 638 |- 107 
+ 1 833 |+ 15 
+ 3 32,105 |+ 332 
- 14 |$126,177 |+ 341,317 
+ 42 66,682 | 3,507 
+ 42 | 104.118 |+ 5,585 
- 49 19,319 |- 183 
- 4i 16,921 |- 1,086 
- 16 4,489 |+ 65 
+ 1 140 |+ 23 
+ 39 4,678 i+ 271 
- 1 104 |- 15 
- 35 5,642 |- 141 
+ $2 8,139 | + 792 
— 2 2,364 |+ 73 
- 1 187 |- 34 
+ 42 274,710 |+ 11,634 
+ 3 4,071 51 
+ {36 18,734 |+ 136 
+ 42 4,878 |+ 151 
+ 3 4073 |- 163 
- {2 16,937 |- 1,153 
+ 1,857 40 [1,283,037 |+ 210,655 
- 3 12,776 |- 1.510 
+ 16 2,694 |+ 102 
871 43 5.651 sec 
+ 43 | 620,763 |+ 41,259 
+ 3 5,858 | + 343 
- 1 251 ` 
+ 3 26,563 |+ 2,531 
+ 1 6,230 + 821 
- 1 396 |+ 23 
- 412 6,093 |— 43 
+ 42 172,140 + 1,215 
+ 42 99797 E 2,054 
+ 111 18,162 E 310 
= 1 743 |+ 1 
+ 43 83,103 !4+ 5,693 
Š 35 5,712 |+ 92 
= 42 3,712 165 
t 1 135 |+ 4 
" 43 | 62719 |+ 1,371 
n 1 2,443 |- 17 
LO 97 — 22 
= 42 191,412 |+ 5,903 
+ 1 61 |+ 
+ 43 | 249,097 |+ 10,963 


corresponding period last year. 
trical. 1 Minus 3 days { Minus 3 days. 


1 Plus 2 days. 
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J 8 
Line. Week E ша AGGREGATE, 
о or Dec, 
шн E (a) Fo. ofi an Amount | Inc. or 
weeks. Deo. (a) 
| 2 £ 
avs gapore Trami; . . . . . Jan. 18 P $9,392 | + Von 16 $145,531 + $10,235 
ut amp n ae oe зов té ses 
Bouthend Corporation бөз „ 15 234 21 42 17.024 + 63 
South Metropolitan 6% % өзә rT} 10 628 = 75 { 1 872 - 94 
Bouthport Tram ways... .. „ 10 176 21 1 262 25 
South Staffs... „ 10 766 | - 33 | 1 1.013 + 97 
ды bat Hyde, dc JtBd| „ 18! 666, + 3 42 | 32983 + 1,379 
rporati on ве оо» eee oon ee eon one 
Sunderland Corporation .. „ 19 1,06 = 147 4? 57,724 — 1895 
Sunderland and риш), » 15 885; 4- 23 11 5,086 + 807 
Swansea Trams . ЖА ИШЕ n n - t 1 1074 |- 11 
, = 6 
Sinden Corporation 1 id | 0 on | E 259 |- в 
aunton .. н 1 51 " 
Tynemouth and District .. » 10 188 | - 2, 1 216 |4- 13 
Tyneside Trams Oo. ......... 15 337 | - 18 8 758 — 49 
Victoria, Elec. Supply Oo. of Dec. 15 813 | - 94  .. A | 
Wallasey District Council.. Jan. 18 689 | - 32 42 80,244 + 613 
Walsall Corporation | , 18 490 4- 19 3 1,243 |- 6$ 
Warrington Corporation.. ,, 16 349 - 2, 43 15,947 + 582 
West Ham Corporation... к 16 | 2110 - a» | 42 | 97,193 + 1,989 
Weston-super- РРА | { - 1 24 = 1 
Wolverhampton Oo. euo UL. ва. 6:1 538 E 48 
e Corpn.. esses | » 10 a + 1 " 21,821 
Worcester. si eee 82 8 75 „ 10 1 - 312 29 
Wrerham ... „„ 10 81 — 98 1 103 |- 14 
Yorkshire W. R. Trams кз „ 20 1,032 | + 89 3 зон + 111 
Yorkshire Woollen District. „„ 10 776! - 100 1 1.101 — 100 

(a) These comparisons are with the corresponding period last year. Partly 
electrical. 

COLONIAL AND FOREIGN INVESTMENTS. 

s | Last Price | КАТЕ T Divi. | BUSINESS 
с | DIVI- NAME. Wed. | YIELD- | DEND | WIEEk TC 
S DERD Jan.28.| ED. | Due. | Jaw 22. 

ANNAM an ME High- Low 
e. s. d. est. | est. 
5| 8/) | Anglo-Argentine uS. Cum. 1st pron 51—64 | 4 13 0 |Ар Oct 6% .. 

5| .. | Do. 10% Non-cum. 2nd Pref... 109—8} 6 2 6| Ја Jul 84! 84 
ae 6% Do. Tub n ie 12 Deb. Stock. 126 —131 4 10 6 Ju, Deo 

t. 5% | Aucklan ec. Trame. 5 

х te .) "TT! 102 —105 4 15 6 Ja, Jul oe oe 

6| 2/0 | Brisbane Electric Trams. Татев. 5 

е ‚эз ув» 14 в ay ee epe i 8 

5 9/6 | Do. 5 per Cent. Gum. Pref. 44—44 5 2 6 Му, № (| 4 
St. 435, Do. 4 per Cent. Db, Prov. Certs. 97—11 4 9 0 Ja, Jul 
St. 8 British саша El. By. Df, Ord. 

Ex rights. 135 —128 | 6 17 0 | Mr, Spt 126k 
St. 6% Do. f. Ord. Stock . Ех Tights 106 —1/9 5 1 0| My, NI 
St. 5% f Do. 5% Cum. Perp. Prof. Stock.. $9 —103 | 417 6 | Ја, ul.. 
4c { IX! Do. 44 per Cent. 1st Mort. Debs. 10) —103 4 7 6 Ap, Ot 
100 HA t Do. Vancouver Power Debs.. 99 —102 4 8 0| Ja, Jul. «+ | se 

b Buenos Ayres & Belgrano Ord... 45-48 8 2 6|ApOct --| .. 

b 80 Do, 6 рег Cent. A" com Pref 4$—5$ 5 14 0 Ap, Oct 5 T 

6| 3/0 | Do. “ " 4154 5 14 0 April. 
St. 5% Do. 5 per Cent. Debs. .. . 105 —116 | 4 7 0 Ja, Jul .. | oe 
St. БУ | Do. б per Сеш, э Debs. (red.) 101 —104 | 4 16 0 Ja, Jul 

t. Ayres Elec ams (1901 
SK 6% dro е ( : 90 -91 |5 Б 6/Ja, Jul ~ 
10t A res "Grand National 5 ; 

ii gr Pref. Debs, ........ id 99—108 5 7 6 Je Jal 10% | + 
100| 6 To. 6 per Cent. Ist Deb. Bonds.. 93 —108 5 19 0 Ар, Oct 1014 .. 

5 8/ сеш Tramways teo 187,610): jJ t 516 6 Mr, Spt. 61 | 6i 
100! 9/6 er Cent. Cum. Pref. . | 44—5$ | 413 0 Ja, Jul 018 oe 

1. 44% or A tik Ist Deb. Бок (red.) eae 4 7 6 Je, Jul |?! . 

del ne ape Electric Tram Shares 4 714 và es | œ 
.. | 6% | Colombo Tr. Ега "X let M СА 91 —95 5 4 6 | Му, N — 

1 Havana Elec. on. А 

ue $1,000 50 yesr Coup. ros & 8) —85 5 17 0 |Fb, Aug) .. oe 

; rams iti 
es Kea Deb. Stock Ош pa 57 91 5 8 9 Ja, Jul — 

b 6% | Do. 6 per Cent. B” Ditto ...... 11-1, |717 0 Ja, Jul ee 

5 170 Lisbon Elec. Trams. ‘Ord. 4515 &—14 |4 9 0 July ve 
100| 7; Do. 6 per Cent. Cum. Pref. 12 —114 5 13 0 [Ja, Jul - — 
St. ö | Do. Б per Cent. Reg. Mort. Debs| 90-95 6 6 0|Ja,Jul| =| >. 
St. 5% Madras Klee. Trams S Deb. Bu. 95 —53 5 2 0 | Ја, Jul os 

„ | Montreal St. К terling er 
Bt.) 4 Cent. Debs. (1922) ... г 101 —103 4 7 6 ! Fb, Aug ee 
St. tX | Perth E. Trams. Ist Mt. _ bb.  Btock 98 — 102 4 18 0 Ja, Jul . 
„Ез 8 00. 5100 Stock . . 117-121 7 9 0 .. po T. 
«| 5% Do. 6 per Cent. let Mt. "$600 ‘pb v24—944 5 6 6 Ju, Dec 4 ü 
ELECTRICITY SUPPLY. 

5 Adelaide Elec. 8'ply Co. 6 Cu. Pr.“ 48-54 5 17 6 Mr, Spt T 85 
10 ioe Bombay E. S. & T. 6% Cm. Pf. ry-—lu 6 0 0 . 91% oe 
Bt. 43 Do. 4} per Cent. Deb. Bik. (red.) 92 —91 115 6 Ja, Jul 9:1 1 

b, 3,3 Calcutta Мес, Supply Urd............. 64—729 5 15 0 Ар, Oct 74] 7$ 

5 .. | Elec. Ltg. & Trac. Co. of Aust. 6 | 

: ies сез. Cum, Pref. ............ 91-21 "m Fb,Aug| .. А 
8t. % | Uo . 6 per Cent. Е Stock. ...... 81 —33 5 14 0 Ja,Jul| .. Е 
. 1 f : b ' 
8t. 27 Pent Int Mort: Deb. Be... iis "| 91-93 5 7 6 J, %% 
dian Elec. Su & rae Go. eb. 
8t. 6% 15 St. Rd. Prov. Cera i: ^ 98 —101 5 19 0 Ja, Jul 
] lie Elec. Power K* tg. 6 
Е om e Orat; Cum, Pref. .... 2 $1 33 7 14 0 Ap, Oct i 
$ E. 8. Oorp. 6 er Cent. 
Eis 5% Mou n. Deb. St. Р 92-95 5 5 0 Ар, Oct 

1 0/6 | River Plate Electricity Co. Ord. 51—52 3 3 8 Apri. 1442 

1 123 Po. 6 per Cent. non- Cum, Pref... 4—1 |6 0 u May. ду : 
St. 6% | Do. Б per Cent. Deb. Stock .. . .. 34 —97 6 2 0 Ја, Jul] .. : 

b 3/0 | Rosario Elec. Со. 67 үр (1- 00) s4—5} `514 0 Ap, Oct M 
„0% arceri 5 — 02 419 0 Ја, Jul 10 3 


' * [n calculating the ле 9 9 


allowance has been made for accrued interest but not 
1. Ex Dividend. | 
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ы |LAST| 
2 | DIvVI- NAME. 

F VIDEND ? 
О ELECTRICITY SUPPLY. 

10) 5/0 | Bournemouth & Poole Elec. Sup. Ord.. 
10 4/6 Do, 4} per Cent. Cum. Pref. ............ 
10 % | ро, брег Cent. Cum. Second Pref, . 
St. 447 Do. 4) per Cent. Deb. Stock (red. ). 

5| 2/0 Bromley (Kent) El. Lt. & Power Shares 
St. 4 Do. Do, Ist Debs, 

5 4/6 | Rrompton & Kensington Elec. Sup. Ord. 

5| 3/6 . 
St. 47 | Central Elec. Sup. Co. 47 Guar. Db. Stock 

5 9/6 Charing Cross (W. Eud & City) El. жы Со. ә 
5| 9/8 | Го, 44 per Cent, Pref. 

St. 4% По. 4 per Cent. Deb, Stock (red. ү. 

5 9/8 Do. City Undertaking 447 Cm. Pref. 

5 2/0 | Chelsea Electric Supply ОМ: 25 14 
St. 447 * Do, 44 per Cent, Deb. Stock (red.) 
10 5/0 | City of London Electric Lighting Ord.. 
10 6/0 00. 6 рег Cent. Cum, Pref. ...... . 
St. 5% Го. 5 рег Cent. Deb, Stock (red 4 и 
St. 447 Do. 4% per Cent, 2nd Deb, Stock (red.) 

b 4% County of Durham Elec, P. D. Ord.. 

5 6% Do. 5 per Cent. non Cum. Pref. — 
10 4/0 County of London Elec. Supply Ord...... 
10 60 Do. '6 рег Cent, Cum. Pre... 
St. 7 Do. 447 Deb, Stock (all paid) (red.). 
St. 447 Do. Second Deb. Stock Prov. Сегіз... 

?/U Folkestone Electricity Supply Со, Ord. 

b! 9/6 Do. 5 per Cent. Cum. Pref. ............... 
St. 44% |t Do. 44 1st Deb. Stock (red). . . 
5 4/0 | Hove Electric Lighting Ord. 8 

0) 5/0 | Kensington & Кп}, ghtsbridge Ord......... 

b 6% Do. 6 per Ce nt. 1st Pref. . 
8t 4% Do. 4 per Cent. Deb. Stock (red.). 

St. 4% Kensingtn. & Kngtbg. Со,& Notting Hill 

Co. (Joint Station) 4% Deb. Stock (red.) 

3 2/4$ London Electric Supply Ord. ,.............. | 
b 9/0 Do. : per Cent, -Esel... 1. eoe eee ee 
St. 4» Do. mdp acts ist Mort. Deb. n.s... 
6| 3/0 М еќтор‹ en Electric Sup, Ord. s... 
5 2/3 Do, 44 рег Cent, Cum. Pref. ............ 
St. 447. Po. 44 per Cent. Deb. Stock 1st Mort. 
St. 34% Do. 34 рег Cent. Mrt. Deb, Stock(red.) 
100 4 ^| Midland Elec, Corp. for P.D. latMort. Db. 
10 43% | Newcastle & Dist. Elec Lig. Ord. 

100 4% Po. 43 per Cent. Deb. 7979 
d 5% | Newcastle Elec. Supply Ога, 5-2 
5 5% Do. 5 per Cent, non Cum. Pref, , 

100 4% To. 4 per Cent, Mort. Deb, red. 1907. 

* ЗА. 1 Counties Elec. Sup. x 
0 4% | Do. ег Cent; Deb. ........... ves oco 
10 €/0 | Notting za Electric Ord.. 

А, 2 6 | Oxford Electric Ord. ‹ 

: 4 t Do. 4 per Cent. Deb. Stock ти дыш 
9 5 0 St. James’ & Pall Mall Elec. Ога.......... 
Б, 3/6. Го. 7 per Cent. Pref, |... . . . 
Ot.) 847, Го. 3% per Cent. Deb. Stock (red,) ... 
в, 7 Emitbfield Markets Electric Sup. Ord.. 
t. 4% Do. 4 per Cent. Deb. Stock. 

: 3 0 South J ondon Electric Supply rd. . . 
1 0/6, South Metrop'n Elec, Lt. & уе Sed. 
81 0/85 Do. 7 per Cent. Cum. Pref 54, 
Us %% | Do. 4} Ist Db. Stk. Red.. 
>| 2/6 | Urban Electric Supply Ord. 

Bt. 2/6 Do. 5 per Cent, Cum. Pref, ........... 
4 44% Do. 41 per Cent, Ist Mort. Deb.. — 
b 5/0 Westminster Elec. Sup. Ord. 
5| 2/8 Do, 4$ per Cent. Cum. Pref. es 

ELECTRIC RAILWAYS, TRAMWAYS,&c. 

St. 4%- 1Вакет St, & Waterloo 4¥ Perp. Db. St. 
l 1/0 | Path Elec, Trams Pref. Ord. T 
‚1 0/6 Do. 5 per Cent, Cum. Pref.. * 

St. 44) Do. 44 Ist Mort. Deb, Stock (red. 

St. 4i B'bam & Midland Trams 4} 1st Db. Bk. 
10, 947 | Bristol Tramw: iys & Carriage Ord, 

10 4% Do. Cum. Pref. (fully paid).. 

St. 47 Do, 4 per Cent. Debs. ...... 
10 Pritish Electric Traction Ord.. 

10 &jo Do. 6 per Cent, Cum. Pref СЕР? 
St. 5x Do. 5 per Cent. Perpetual Debs. TAM 
ES 447 ро. 44 rer Cent, 9nd Deb, Stock өгө ооё 
Bt. КУА Central London Ordinary Stock.. ........ 
St 4% Do. 4 per Cent. Pref. Stock ............ 
Et, T Гоа. Deferred Stock 
100 i% t Do. e por vens. Debs. .. фе 
St, iz Charing X Euston& Hmpstd Per Db Stk 

о| 2/6 City of B lirmingham Trams. 5%Cm. Pref 
100| 4% Do. 4 per C ent, Ist Mort. Debs........ 

St. 217 ( ity & South London Rly. Соп. Ога. 

de 5 Do. 5 per Cent. Perp. Pref. (1891) 

St. 5x Do р" G.-C cdc okt РОХОИ 

St. 5» Do. (1901 Iu I 

St. ix Dx 4 per Cent, Perpetual Debs. a 
10 6/0 р ab li n United Trams. (196) Lid, Ord.. 
10 6/0 Do. 6 per Cent. Pref.. 

100/114 Gt. Nortbern & City Rly. Pref. Ord. ( 

10 4/0 | G. Northern, Piccadilly & Byomp ton Ord. 
St. 4x Do. 4 per Cent. Deb. Btock ....... 

St. 44% Hastings & Dist. Elec. Trams.Co 4] Lb. t 
10 92 1! Imperial Tramways Ord ЖАШ, Жак, i 
10 62 Оо, 6 рег Cent. Pref. .................. * 

St. 46% | Do. 44 рег Cent. Debs. .... 

J. [3 I. of Thanet E. T. & Lt. 6 per Cent. Pref 

Et 47; Do. 4 per Cent. Deb. Stock.. Р 

St. 5% Lancs. Utd. Trams 5% Prior Lien Db. 
10| .. Liverpool Overhead Railway Ord. 

10 57 Do, 2 pay Cent, Erat. 

St. 47 Do. 4 per Cent. Del 
10 5/0 London Upited "Tren. 6% Ç um. Pn n 

St. 4x Do. 4 per Cent. 1st Mort. Deb. Stock 

5t T Mers sey Con, Ord. Stock А 

St. Do. 8 per Cent. Perp. Pref. А Бе 
+ Metro ро itan Elec. Tramways Def, .... 
l| 0/6 Do per Cent. Cum P 

St. 442 Lo 4j ner Cent. Deb. Stock * 
Jm New Gen, [rect 6 per Cent Cum. Pref. 
] t/9 Pi tteries Electric Traction Ord. эйе wt 
1 0,6 [x › per Cent. Cum. Рге! 

St. 447 Do. 44 per Cent Deb. Stock . 
1 Ü/t ? В. Met. Elec. Trams, & Ltg. t Cm. Pret 

Bt. 47» Do, | per Cent Deb. Stock .... a 

100 57 апае} d Dist. E Lo Tras 52 1stMt.Db 

А 5 Undérzrocud Blac Y. . Co. of London. 

e Yorkshire (W. R. Kies Trams. Ord... 

b в Do, { per Cert, ( , Pref 

. aq De 49 per Cent. Ist D 
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Price 
Wed., 
Jan. 22. | 
10 = 11 
10—11 
10 — 1 
99 —1(2 
JR- FÈ 
Б —°8 
7 —8 
7 —8 
£7 —1€0 
44-65 
44—65 
97 — 100 
41-41 
28—44 
| 100 —113 
10 —1€4 
114—12 
120 —123 
97 —100 
4 — 28 
48—42 
64 —7 
102—114 
108 —1t6 
95 - (8 
41—5 
5 —f4 
(4 — 07 
6-7 
4-94 
63-7 
90 — 99 
09 - 103 
11—141 
48—41 
90 — 94 
59-64 
5 —tà 
11 —104 
{6 —89 
(6 —t9 
9 —94 
06 - 08 
€4—¢4 
21—64 
сб —$7 
(5 —67 
11 —12 
54—6 
з —05 
8 —f1] | 
(4-74 
t5 -10 
4-14 | 
71 — 75 | 
24-8 
i-1 
i—13 
101 —104 | 
153—9 
2 —2 
00 — 93 
)- 54 | 
87 —9) 
117 
1 * | 
18— + | 
со —95 
©З — 96 
181 —141 
e n3 
AR 101 
14-13 
dł- | 
12 —9b 
(9 —74 | 
е5 - 68 
84 — 86 
48 —46 
100 — 103 
73 —76 | 
11-43 
16 — 99 
44 —406 
116 —119 
114 —117 
113 —116 
101 104 
13 — 14 
123 - 13 
iln 
4 —5 
82 — 85 
97 — 160 
11—19 
10$—1(4 | 
22 04° 
4-1] | 
[8 (3 
92 —(5 
16—14 
8 - +4 
Si 88 
ià -t$ 
0-584 | 
Z—4 
16 
\' P Y. 
- 1% 
1 94 
1- ү 
$- { 
8 — w6 
—)& 
N 82 
(0 —7U 
б = 4) 
| 14 
31 
di 
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ELECTRICAL COMPANIES 


Div 


Mar, t, 
Fcb ae 
Feb, Aug 
Jan, July 
A ril, Oct 

ay, Nov 
March.... 


| Mar, Rept 


June, Dec 
Feb, Aug 
Feb, Aug 
Jan, July 
Jan, July 
March .. 
June, Dec 
Feb, Aug 
Jan, July 
June, Dec 
Jan, July 
April, Oct 
April, Oct 
Feb, Aug 
Mar, Sept 
Jan, July 
May, Nov 
‘April, Oct 
Mar, Sept 
Feb, Aug 
April, Oct 
Feb, Aug 
Jan, July 


April, Oct 
Mar, Sept 
Mar, зере 

Јар, July 
April, Oct 
Jan, July 
June, Dec 
Jan, July 

June, Dec 
Feb, Aug 


Feb, a 
lune, Dec 
Feb, Aug 
April, Oct 
May, оу 
Feb, Aug 


Feb, Aug | 
Р 


eb . 
Jan, July 
Jan, July 
April, Oct 
April, Oct 
Feb, Aug 
Feb, Aug 
Feb, Avg 
Feb, Avg 
May, Nov 


Feb, Aug 


Feb, Aug 
Feb, Aug 
Feb, Aug 
Jan, July 
April, Oct 
Mar, Бері 
Mar, Sept 

Jan, July 
Mar, Sept 

Jan, July 
Jan, July 
Feb, Aug 
Feb, Aug 
Jan, July 
Jan, July 
Jan, July 
keb, Aug. 


Ii. 
eb, Aug 
Jap, July 
May "TET 
Арай, Oct 
Feb, Aug 
May, Nov 
Feb, Aug 
Jan, July 
Jan, July 
June, Lec 
March .. 


iid an, J uly 
от accrued intereat but not for redemption, { Ex dividend. { The London Stock Exchange Committee nave declincd to 43 


BUSINESS 
WIEk. 70 
JAN, 99. 
Bigh- p 
est. | est. 
vu. 
Nn 38 
4n od 
4 ee 
101 | .. 
104 | 20,5 
99» | .. 
101 
106 oe 
97 ee 
1C0) | 09] 
8 
9² К 
61 | (à 
61 16 
61 
C 
2 27 
$88 
bii $ 
89 | t7] 
cy | | 
17 j 
d a 
£44 | (8 
79 е 
(63 | 653 
4 
Wg 101 
711 741 
460 45 
116% |124 


ee 
8d: BA 
1 à 
[| ss T 
BT 
85 |3] 


E Price | BATE % | 
j; { 3: NAME, E ти 
DEED Jan. 2%. | кь. 
' - ELECTRIC MANUFACTURING, dc. ава. 
1 Yee Aron Electricit Meter gra; % %% „ „„ „„ vom 11 ee | P 
М 1 1/17 Do. 62 Cum. „„ 1-1 8 14 6 | April, 
fi 1,154 | Babcock & Wilcox Ord... көзе e Ө 6 16 0 | April, 
10% Do. Pref. ... IPI 3 16 9 | М 
5 4/0 | British Insulated & Helsby Cables Ord. 7 7 3 0 July,! 
| Ы 8/0 | Do. 6 per Cent. Pref... - 6h 4 18 0 | Jan, J 
St.] 43 | Do. 4i per Cent. Ist Mort. Deb. (red.) 10) --1U8 4 7 8 | Jan, J 
St. 41 Brit i- h Thoms'n-Houst' ae Fe t. Db. 85 89 |6 1 0 Mar, £ 
15 „ | British i Westinghouse e ent peers §-1 > Feb, А 
St. 4X Dc. er Cent. Mort. Deb. Brook i 40-145 8 18 0 Jan, J 
|| 9| .. Krush È ectrical Engineering ... } = | March 
| 2| .. Do. брег Cent. Pref. non-Cum. . а Mar, £ 
St. 437 Do. 4j per Cent. Perp. 1st Deb. Stock. 835-86 |5 4 6 | Маг, 
St.] 44X | Do. Perpetual 2nd Deb. See ees. 09 —66 6 16 0 Jan, J 
|| 6! 8/0 | Callender’s (able Con. Огд................ 949-10] 7 8 6 Jan, Ј 
i| d 2/6 | Lo. 5 per Cent. Cum. Pref. . 63-63 46 6 | Jan, J 
| St! 431 Do. 4 er Cent. 1st Mort Debs. (red.) 104 —106 4 5 0 Nov! 
3| 1/7} | Castner-Kellner Alkali do. osese 11—1 815 0 May, 
|, ВЕ "n Do. 4j per Cent. Ist Mort. Deb. (гей). 101 —104 4 6 6 Feb. J 
1 о Chedburn’s (Ship) Telegraph Ога. ......! 4—4 8 0 0 March 
10% 1 Do. 6 per Cent. Cum, Pref. . «s. | 1 , 5 1 0 April, 
8! #/у * Crompton & Co. (Nos. 1 to 86,000) .. 22875 11— 14 8 7 0 Jan, J 
100 5% Do. 6 per Cent. 1st Mort. Debs. (red). 94 —97 5 2 6 Jan, J 
| b 2/0 Dick, Kerr & Со. Ord. 0 өөө „ ово 00* ооо 005 06 1 —1 | 8 0 0 Sept « 
In Бо} Do. 6 per Cent. Cum. Pref. . . .... 11 416 0 Sept 
St. 44%! Do. 4j per Cent. Deb. Stock n 99 —102 4 8 0 Jan, J 
t| 9/6 | Edison & Benz United (“A“ Sh. )(£8 pd.) — 11 9 0 Feb, J 
§ 4/2 Do. (£5 paid) Pee ators оет ово еа 1 —? | 5 0 0 Feb, / 
dt 4Y Do. 4 per Cent. Mort. Deb. Stoc (rd. К 78 —81 (419 8 June, 
|, St. 5X Do. 5 per Cent. 2nd Deb. Stock .. 87 —90 0511 0 Mart 
| t .. | Edmundeon’s Elec. Corp. Ord. ..... 4-2 Jun, 3 
Hie .. Do. 6 per Cent. Cum. Pref. ..... 113 .. May. 
St. 44X t Do. il per cent. let Mort. Deb. тей.) 7) =% 5 12 0 Jan, 
hot. | Electric Construction Co.... ........ -i „ Jan, Ј 
22. | Do. 7 per Cent. Cum. Pref. ............... a 1-4 . duly 
St.] 4% it Do. 4 per Cent. Perp. Ist Mort. Debs. 62 —66 6 1 8 Үз 
10 8/0 General Electric (1900 (1900) 5% Cum. Pref... | enc 6 1 8, June, 
St. s% | To. 4 per Cent. Ist Mort. Debs... 8) — 4 7 0 Mart 
| ЕЮ | Henley * Telegraph Works Ord.. . . 1 -114,610 6 Feb. 
D E 2,8 To. 43 per Cent. Pref. езефеетее вв» 4 е Л i 4 8 6 Feb, / 
|| Eti 49% | lo. 4j per Cent. Ist Mort. Deb. Stock, 1018—1060 4 4 6 | Mar, t 
| 16 15/0 India Rubber, Gutta севе с Wrks. 144—154 6 9 0 Feb, 
|с 4% Po. 4 per Cent. Debs. (red) t7 —99 4 1 0 April. 
| lof. Bichardsons, Westgarth & Co.,Ltd. Ord. j-i 6 8 0 Nor 
1 0%½1 Do. 6 per Cent. Cum. Pr sea! Ji ‚6 8 0 May, 
St. saiz. Јо. 47 er Cent. Perp. Deb. Stock —95 415 0 Jan, 
lj.. timplex б nduits Ord. . 6... d T e 
5 1 O. рет Cent. Cum. Pref. TTET FTTTTILTT] f oe 2 M £ 
E 19/0 Ы Construction & Мале | {9—32 6 0 0 Mar, ; 
[i16 s% | Lo. 4 per Cent Deb. Bonds (1909) . „ 99 —102 3 13 6 Jen, 
1 3/0 Vickers, Sons & Maxim, Ltd., Ord. ...... | I-24 7 6 6 es 
1 0/6 ' 10. b per Cent. non-Cum. Parea lh 45 6 . 
St. 5% | Lo. 6 fer Cent. non-Cum, Preferred | 1 6 —IC8 418 6 June. 
St. ax | Io 4 per Cent. Ist Mort. Db. Ak. (red)] 108 —106 | 816 0 June. 
100, 481 Io. per Cent. 2nd Mort. рер. (red.) 1024-1053 4 6 0 Jan. 
1 6,0 J.G. w ite & Co. 6 рег Cent. Cum. Pr]. 8—9 613 0 a 
b 1/0 ш, & тош о оов 00949006 вос езе nee 1 —13 ee |, ди 
i , th 5 . 6 per Cent. Cum. Рге!..............‚. 353—354 8 0 0 Ка 
100 45 | Do. 4 ber Cent. Ist Mort. Debs........| 72 77 | 6 4 0, May, 
l| TELEGRAPHS. | 
| June 
10 os Amazon Telegraph 0902*0490000922 оов вое оов 090 еве 2 —8 == , 
100 5Y | Do. 6 per Cent. Debe. (тед). и: 81 —7 5 15 0 oe 
St. 1Ё/0' Anglo-Amencan ....... - | 57 —59 612 9 FMI. 
St. 20 Do. Preferred ..| 1004—1014 6 18 6 FM 
Б 14% Do. Deferred . . 188-154 9 0 9 РШ, 
St. 4% | Commercial Cable 4 per Cent. рез Stk. 81 —84 | 4140. Kb 
10, 6/0 Cuba Submarine Ord...... . ee eee 901-74 6 18 0 Feb) 
10, 10/0 To. Preference 10 per Cent... ..| 164—166 6 1 8 Apri 
b, 2/0 Direct Spanish Ord... UAR 133 5 18 0 April, 
|| 5 5, Lo. 10 per Cent. Cum. . eene it-t ‚514 0 Арш 
50 4% Do. 43 Jer Cent. Deb... eese 912-1004 4 10 0 A, 
20 4/0 tDircet United States Cable .. . 183-14 6 12 6 теа 
100) 49% , Direct West India Cable 44% Bg. Db. (rd.) 94 —101 14 9 0 Ja Ap. 
St. 25/0 tFastern Ordinary ........................ So. 1831 —184 5 4 6 | 5 
St. 17/6 1 Do. 2 per Cent. Pref. Stock . 82 —24 |4 3 8 ү р‹ 
St. 4% Do. 4 pcr Cent. Mort. Deb. Stk. (red.) 194—10)3| 8 18 6 Ja "is 
| 1¢) 2/6 tEasteimn Extension. see ses er | 12/,—1211, 5 10 0 Кы 
St. 4x Do. 4 fer Cent. Deb. Stock . 100 —108 8 17 6 Feb’ / 
100; 4% | Eastern & B. African 47 Mort. Deb. 1909 9*4—1 | 8 19 6 May. 
25 4% Do. 42 Mauritius Sub. Debs. (red.) ., 1004-1017 4 0 0 Jan ') 
10| 5% G.N.(ct Copenhagen), with Coupon 72... 30 —82 6 4 0 June 
100' 44% | Halifax & be: muaa44z let Mt. p b. red) 99—101 4 9 0, 1 
25 29,6 Indo-E uropean. .. Tem 52 —51 6 0 0 Jen 
100 91 | Mackay Compan:es Common о 600 —65 |6 8 0 j Ар 
100 $1 Do. Prefereme .... eee. 63 —€8 5 18 0 Wi | 
Aa ж» Marconi s Wireless Teieg. Go. 88 8 ise 1014 T Aue 
100 4% Расїйс & Europe e 67 —9 410 June, 
10 4/0 West Aff ican Telegraph Врата ТРУ lu —104 |8 16 0 Mar 
| 24) 1/8 | West Coast of еа —— Ihe le 218 8, Jau 
100 4% Dc. 4 per Cent. Debs. .. s.. 97 —99 P41 0 May 
10 Э est India & Panama ... HEN i-i ВА Mas] 
10 60 | Do. брег Cent. 1st Pret. . 10-76 71 6 М”) 
| 10 20 0 | Do. 6 per Cent.2nd Pref.ex. ona/e ol of ar. 7 —77 ee Jan. 
100 5 Do. 6 yer Cent. Debs. ..... 29 —102 418 0 MrJo 
16| #/0 | Western Jelegraph ... 8 154—114 6 5 0 June, 
St., 4% Do. 4 per Cent. Deb. Stock (red.) ...... £5 —100 "m 0 0 : 
| TELEPHONES. | 
. 4% | Amer. Telephn. & Telegh. Coll. Trust J 
| ы COO 4 per Cent. Bonds .................. £6 —88 411 0 Jone 
St. BY | Anglo-Portug'se lel. БУ let Mt. Db. Bik. $9 —102 | 418 0 Mar, 
5| 80 сы ili Telephone "A 61—71 '510 6 Augu 
1 0% 3 Monte Video Telephone Ord... { -lð 5 18 0 Nor j 
1 0% Do. b per Cent. Pref. . . —1 E 0 0 Мет, 
, Bt| 64 | National Co. Pref. Stock .. . . .. . 1101-1111, 6 7 3 Гер ; 
St. 62 | Do. Def. Stock... ees 108 —109 6 10 0 dd | 
10% | Lo. 6 per Cent. Cum. lat Pref. d 11—13 412 0 Fe») 
16 (% | Do. 6 ler Cent. Cum. 2nd Pref... 10—12 6 00 di А 
5 2/6 | Do. b per Cent. non-Cum. 3rd Pret. . 51.570 | 512 0| Feb, | 
| St.] 34% Po. Deb. Stock 3) ре Сеш. Sa 97 $8 ЗИ 6. dune 
St. 4x Do. 4 per Cent. Deb. Stock (red; }. 99 —101 | 319 0 er 
| 3, 0/78 Criental .. eene] 2—1 | 5 18 0 APO 
| 1! 0:74 ' Do. 6 per Cent. Cum. Frei. = 14-14 n 1 0 Арт, 
St. i Do. 4 рег Cent. Red. Deb. Stock. —93 4 60 Ја. J 
St. 44% Telephone Co. of Egypt 441 Db (red. 19 —10 4 8 0 да. 
It 6 3/9 | United River Plate... d 64—7 514 0 July | 
| | b, 2/6 | Do. 6 per Cent. Cum. Pref... 44—03 415 0 June, 
= FINANCIAL, INVESTMENT, POM | 
Ji 
b 8/0 ' Elec. & Gen. Investment 6 vee Pref. 8 n | Jan, 
| 10 29 Globe Telegraph & Trust... d UM u ahs 9 sp ben 
10 35/0 Do. брег Cent. Pref... ә! 18 —134 A ў o іврре 
| 10 6% | Submarine Cables Trust (Cort. ).. „өөө... 124 —127 | 4 14 3 April, 


OSRAM 
|J LAMPS. _ 


POSITIONS. | Suitable for ALTERNATING or DIRECT CURRENT. 


| Ruto-Transformers for use with OSRAM LAMPS: 
i on ALTERNATING CIRCUITS. : 


| LIGHTING. | Saves Rewiring in Series, Cheap and ндем. 


| ARC LAMPS, 


FEAT URES. 


ve Pamphlets sent post free on application. 
COUNTS TO THE TRADE. 


eee 686868 EFE SE EU SU 


GORHAM, Шш 


DEPT. S. An 
. 71 and 393 We Westminster. 
М: ji вв, Victoria St., S.W. 1 
ESTER: 47, Spring Gardens. 19304141958 Manchester. 


3858 Corpn., & 2198 Argyle, 


city Undertakings supplying both Lighting and Tramways. 
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SIDE-STREET LIGHTING. 


j i E 


IMPORTANT DEVELOPMENT. 


+ 


If you are taking over, or have taken over, the 


side-street lighting, you are faced with the problem 


of how best to arrange for the lighting and 
extinguishing. 

You are looking for a zeZaó/e time switch at 
such a low price that vou can afford to put one on 


each post. 


We have it, and shall be pleased to send you 


particulars if vou will drop us a line. Do it now. 


VENNER & CO., 
6, Old Queen Street, Westminster, London, S. W. 


Telegrams : “TRYDAN LONDON.” Telephone : WESTMINSTER 351. 
— “ ` : DEEP NS "e — "e TERR P dal — 
Lhe JU Zli { Ita t Does Everything Except Fail —«— — — . 


Printed and Published by GEORGE TUCKER, at the Editorial, Printing and Publishing Offices, 1, 2 and 3, 
Salisbury Court, Fleet Street, in the City of LONDON, Friday, January 91, 1908. 
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Electric Tramway and Railway Progress. 

| A соор idea of the progress being made in this country 
in the application of electricity to traction can be obtained 
from the Supplement Tables which are presented with our 
current issue. These Tables are arranged in the same 
form as a year ago—that is to say, a distinction is made 
between those tramways which obtain current from so- 
called combined power stations and those for which inde- 
pendent power stations have been erected, whilst electric 
railways again form a separate Table. The total mileage of 
tramway track as given in these Tables is now 3,651, 
compared with 3,362 miles last year; that is, an increase of a 
little under 9 per cent. This percentage increase is, therefore, 
less than the 10} per cent. recorded a year ago, and the 10 
per cent. in 1905, although the mileage increase varies very 
little, and thus indicates a steady development in this 


| Of the new tramways 
which have been opened during the past year, namely 
those at Accrington, Barton, Dumbarton, Luton, Mex- 
borough and Torquay, it is interesting to note that two 
—Mexborough and Torquay—have been equipped on the 
Dolter-surface contact system. The fact that the Dolter 


system is also under consideration at Oxford, and 


that the “ G.B." system is being adopted by the London 
County Council, shows that sürface-contacü systems are 
receiving increased attention. We have now inserted in 
these Tables columns: giving particulars of the lifeguards 
and car meters in use on the various tramways. Although 
such meters ave net at present in general use, there is 
evidentl desire on the part of tramway managers to 
adopt snye means of ascertaining those cars on which the 
current consumption is excessive. 


x 
U — il 


' TURNING now to the electrification of railways, it will be 
вебп that there is very little change in the total mileage 
recorded in Table VI. The most important work carried 
out, but not yet quite completed, during the past year has 
been, of course, the electrification of short sections of the 
London, Brighton & South Coast Railway and the Midland 
Railway on the single-phase overhead system ; but, ap- 
parently, there is very little likelihood of any further im- 
portant electrification in the immediate future, since the 
London & North-Western Railway Co. have decided not 
to proceed with the line from Euston to Watford until an 
improvement is shown in the money market. In view ot 
the great attention being paid to this ‘subject in other 
countries, аз was apparent from the two lectures recently 
delivered by Prof. GISBERT КАРР at the Royal Institution 
(an abstract of the second of which appears elsewhere in this 
issue), we regret that more opportunity has not been given to 
our manufacturers of equipping, even for experime ntal run- 
ning, some sections of branch lines where a more frequent 
service of trains, composed of fewer coaches, should prove 
of benefit to the railway companies themselxes whilst pro- 
viding valuable information concerning the actual cost of 


operation. 


—— 


Load Factors. ; | 
Мт. SNELI’s Paper on “ The Cost of Electrical Power for 


Industrial Purposes” has aroused more than the usual 
discussion, as is evident from the fact that the Institu- 
tion of Electrical Engineers devoted two evenings to the 
Paper in London, as well as discussing it at both the Glas- 
gow and Dublin Local Sections. An interesting point was 
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raised by Mr. TOMLINSON, in the discussion at Dublin (an 
abstract of which appears on another page of this issue), 
namely, what is meant by load factor? In the case of a 
supply station, this is generally taken to mean the ratio of 
the number of units sold during any period, usually one 
year, to the product of the maximum load on the feeders 
in kilowatts and the number of hours in the period. This 
definition, like others, practically renders a 100 per cent. 
load factor impossible. Mr. TOMLINSON prefers the maximum 
possible continuous load, instead of the maximum actual 
load, on the plant in the station, excluding spare machines, 
on the ground that the plant capacity determines very 
largely the capital cost per unit sold. We, however, prefer 
the former definition of load factor since it enables a better 
comparison to be made between the working results ob- 
tained in different stations. . The load factor adopted by 
Mr. TOMLINSON would always be regarded with a certain 
amount of suspicion, owing to the difficulty of arriving at 
any uniform method of estimating the amount of spare 
plant, and the difficulty of rating plant. Sucha load factor 
might be termed “ station load factor,” whilst the one pre- 
viously mentioned might be called “ feeders load factor,” 
though we doubt if there is any advantage in multiplying 
these definitions. The term “plant load factor” would be 
interpreted, as at present, to mean the ratio of the number 
of units generated during any period to the maximum 


number possible if each machine had been kept at full load 
during its hours of running. 


— — 


Electrical Marvels. 


THE fact that electrical effects are not easily explained 
by those who are acquainted with them, and are most 
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the name of Lahmeyer. 
interested in the problem of power transmission, and the 2,000 
volt continuous-current transmission line from Offenbach to the 
Frankfort Exhibition in 1891 was due to his efforts. 


Estheticism in Berlin.—It is announced that the Berlin 
police are taking steps to prevent the defacement of streets by 
electric signs. No objection will be offered to their erection 
in ugly or confined spaces, but they will be excluded from the 
best streets and from places where they are likely to produce 
“a discordant effect.” i 


Royal Society.—Among the Papers read at the meeting 
yesterday afternoon was one by Mrs. Ayrton “ On the Non- 
periodic or Residual Motion of Water moving in Stationary 
Waves," and one by the Rev. F. J. Jervis-Smith, F.R.S., “Оп 
the Generation of a Luminous Glow in an Exhausted Receiver 
moving near an Electrostatic Field, and the Action of a Msg. 
netic Field on the Glow so Produced." 


Obituary.— We regret to record the death of Herr Wilhelm 
Lahmeyer, which occurred recently at Bonn. Although 
originally connected with mining work, he subsequently took 


up electrical engineering and formed the Deutsche Hlektrizitats- 


werke Garbe, Lahmeyer & Co., at Aix-la-Chapelle — This firm 
was the nucleus of the present numerous undertakings bearing 
The deceased engineer was greatly 


Institution of Civil Engineers.—The Council of the Institu- 


tion of Civil Engineers have awarded scholarships under the 
Yarrow Educational Fund to the following: Messrs. F. Har- 
rison, G. E. Morgan, F. Hickey, C. O. C. Reilly, J. J. Elliott, 
D. D. Forbes and H. W. Turner. The scholarships are awarded 
to enable the recipients to follow courses at colleges or at works. 
Applications for these scholarships have to be made in accord- 
ance with regulations, copies of which, and further particulars, 
may be obtained from the secretary, Dr. J. H. T. Tudsbery, at 
the Institution of Civil Engineers, 25, Great George-street, 
Westminster, S. W. No further appointments to scholar- 
ships under this fund can now be made until the 


autumn of 
1910. 


British Weights and Measures Association.—The current 


issue of the Official Report and Journal of this Association opens 
with the following excerpt from the Magna Charta: “ There 
shall be but one measure throughout our realm: And it shall . 
be of weights as it is of measures.” To bring this about is one 
of the objects of the Association, and to wage continuous war 
on the metric system another. An account is given of the 
work of the Association, and there are also articles both for 
and against the metric system, the former being subjected to 
adverse comment. The Association also deals with various 
discrepancies and abuses such as the question of short and net 


marvellous to those who are not, gives a great inducement 
to the unscrupulous to take advantage of the ignorant. 
It is only necessary for any statement to be sufficiently 
marvellous to ensure a certain amount of success. A good 
example is the wireless transmission of electric power, 
which has recently been heralded by the daily press. 
Apparently an engineer at Marseilles took out patents for 


an invention of this kind, and proceeded to run a model 
tramway from a “wireless” mast near by. A most con- 
clusive demonstration was given, and the inventor was 
enthusiastically backed by a financial group who apparently 
took the matter up before insisting upon a scientific 
investigation. When in due time such an investigation 
took place, the wireless tramway was found to be worked 
by a hidden wire, and a wireless boat was found to be 
worked by accumulators. Not content with being found 
out at Marseilles, the inventor went to Lyons and ran a 
model railway on the same lines until another expert 
examination proved the whole thing to be a hoax. It is 
stated that shares were issued at £8 each, and were plenti- 
fully taken up. Yet when financial support is required for 


а sound electrical undertaking there is extreme difficulty 
In obtaining it. 


— . — — — 


Royal Society of Arts. — His Majesty the King, whois patron 
of the Society of Arts, has granted permission to the Society to 
ргебх to its title the term ‘‘Royal,” and the Society will conse- 
quently in future be known as the “ Royal Societ of Arts.” 


— — — _ _ 


weight in the grocery trade, and if, by drawing attention to 
certain failings, they can effect improvements in this direction 
they will be doing useful work. 


University College, Reading.— We have received а copy of 
the report of the Council of this college to the Court of 
Governors for the year ended September 30, 1907, which 
shows that although the college is doing increasingly g 
work on the educational side, its financial position is not very 
rosy. This is occasioned by two causes ; first, the initial year 
of occupation of the new buildings necessarily led to increas 
expenditure, and, second, the attempt to sell the old premises 
to the Reading Corporation was frustrated by the Board of 
Education. A satisfactory feature is the special mention of 
the college in the report made by the Treasury luspectors on 
University Colleges, and its grant is to be continued till 1909. 
Although gratefully acknowledging the financial aid that has 
been extended by many benefactors, the Council appeal for 
still further funds in order that the existing deficit of 428, 843 
may be liquidated. | 


Cable Interruptions and Repairs. | 
Date of Interruption. Date of Repair 


Bathurst—Bissno ............... Dec. 25, 1907 = 
Paramaribo— Cayenne ......... Jan 11, 1908 .. Jan. 24, 1908 
Cayenne— Salina ............... Jan. 14, 1908 ... = 
Teneriffe—St. Louis, Senegal Jan. 16, 1908 ... Jan. 28, 1908 


Alexandria—Larnaca ....... Jan. 28, 1908 ... 
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Electric Traction in Switzerland during 1907.—An interèst- 
ing article by Herr Herzog on this subject appears in a recent 
number of Elektrotechnik und Maschinenbau. After describing 


in general terms the progress that has been made, he gives 


details of the new locomotives for the Simplon Tunnel, which 
have already been described in The Electrician. The report 
on the completed tests on the Seebach-Wettingen section, 
which is to be worked with single-phase current at 15,000 
volts, has lately been issued, and regular working will shortly 
be instituted. The difficulties arising from the effect which 
the high-tension line had on the neighbouring telephone wires 
having been removed, the operation should be carried out in 
safety owing to the experience obtained during the long test 
period. High-tension direct current at 1,500 volts is used on 
the Mesocco Railway... Each motor car carries four motors, 
whose aggregate horse-power is 264, and which are series con- 
nected in pairs. Special attention is directed to the through 
line from Locarno to Bignasco, which is to be worked by single- 
phase current at 5,000 volts. The motor cars are to be fitted 
with special trolley collectors which will take current from 
conductors fixed at the side of the line. These cars have also 
a bow collector, which will be used for taking single-phase cur- 
rent at 800 volts during the time the car is passing through the 
suburbs of Locarno. The high-tension current is stepped down 
by transformers on the car before being supplied to the motors. 


Wireless Telegraph Notes.—It is announced that an exten- 
sive wireless telegraph receiving and transmitting station is to 
be constructed at the base of the Eiffel Tower, Paris, where 
anelevated station has been established for some time past. 
It is stated by Reuter's agency to be the ultimate object of 
the new station “to render possible wireless communication 
between Paris and New York." 

The wireless telegraph station which has been put down for 
the Russian Admiralty to effect communication between Sebas- 
RN and Odessa is reported to have undergone a satisfactory 
ri | 

The British cruiser “ Argyll” will be recommissioned at 
Devonport on Tuesday next for further service with the 
Channel Fleet. The vessel has been equipped with an im- 
proved wireless telegraph outfit of a type which is at present 
confined to a few battleships and cruisers in order that very 
exhaustive trials may be made. It is stated that the new 
type of installation necessitates the remodelling of the old 
wireless outfit and that no difficulty has been experienced with 
the new apparatus in maintaining communication at distances 
exceeding 500 miles. 

It is announced that Mr. Marconi has consented to address 
the Liverpool Chamber of Commerce on the subject of “ Wire- 
less Telegraphy," and that the address will be accompanied by 
1 a The address is, we understand, to be delivered 
in March. 


Mr. Marconi is to deliver a discourse at the Royal Institu- 


tion on Friday evening, March 13, on the subject of Trans- 
Atlantic Wireless Telegraphy. | 


Telephone and High-Tension Transmission Lines on Same 


Poles. — Тһе Grand Rapids-Muskegon Power Co. have recently | 


completed a system of power supply in Western Michigan, and, 
as the various portions of the plant are very scattered, the need 
for efficient telephone intercommunication is more than usually 
evident. The American Telephone Journal gives an account of 
the arrangement on one of the lines, where a 72,000 volt 
power supply circuit and the wires for а telephone system 
are carried on the same poles. The telephone lines are placed 
on pairs of brackets, the upper of which is about 8 ft. from 
the lower cross-arm carrying the high-voltage circuit. The 
brackets carry glass insulators to which copper wires are tied 
In the ordinary manner. With regard to special precautions, 
no particular guarding devices have been provided at any 
Point in the line, reliance being placed on the efficiency of the 

supports holding the high-tension wires. A device has, how- 
ever, been installed at the power station so that, should, by 
any chance, the high-tension line break and fall across the 
telephone wires, current would immediately be cut off. No 
lightning arresters are fixed on the telephone line, as bringing 
an earth connection so near to the high-tension line would pro- 


duce undesirable reactions. Long 4 ampere fuses fixed in 
ordinary fuse boxes are provided, and these are considered to 
afford all necessary protection. In order to avoid troubles 
due to induction the telephone lines have been erected very 
uniformly and are transposed every fifth pole, i. e., 220 yds. 
During good clear weather the noise in the telephone receiver 
is said to be very slight, and even in wet weather it is not bad 
enough to prevent conversation. 


Wagers Extraordinary.— Week by week with raiseworthy 
regularity a leading gas journal calls attention to the errors and 
misrepresentations perpetrated by those interested in electric 
lighting. Any data available are seized with avidity and com- 
mented on in curiously distorted fashion with results satisfac- 
tory to all concerned, since, as politicians well know, much 
may be done by judicious treatment of afew figures. Regard- . 
ing this matter from the cooler electrical standpoint, all this 
trouble seems rather a waste of energy. Surely it is painting 
the lily for our contemporary to be constantly informing its 
readers that gas is preferable to electricity for lighting purposes. 
They know it already, and the proverbial leopard is more likely 
to change its spots than the gas engineer to depart from his 
opinion on this particular point. But a statement in the course 
of one of the bursts of eloquence, just referred to, has roused 
our sporting instincts. The Welsbach Incandescent Gas-Light 
Co. have lately challenged the General Electric Co. to the 
modern equivalent of mortal combat. They offer to equip a 
house throughout with incandescent gas lighting, if the General 
Electric Co. will, on their part, fit Osram lamps in a precisely 
similar house. The consumption and candle-power are to be 
tested from time to time, and at the end of a year the costs of 
the two, light for light (presumably per candle-power), are to 
becompared. If the gas costs more than half the electric light 
the Welsbach Company will pay £100 to a charity and the 
cost of equipping both installations ; the General Electric Co. 
doing the same if the reverse result be obtained. It is not 
surprising, however, that the General Electric Co. would not. 
accept the challenge, as the proposal is scarcely a fair one. The 
Osram lamp is barely out of the experimental stage and is only 
feeling its way. It has not yet been made for small candle- 
powers on high pressure circuits, and is, therefore, unsuited 
for all the requirements of internal lighting. Let the Welsbach 
Company renew their challenge when there has been further 
development. Meanwhile, may we suggest that, as a stop-gap, 
the lighting of Cannon-street and Queen Victoria-street be com- 
pared on similar terms. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, January 31st (to-day). 
RovAL INSTITUTION. 
9 p.m. Meeting at Albemarle-street. Discourse on ** Recent Ke- 
searches in io- Activity,” by Prof. Ernest Rutherford, F. R. S. 


SATURDAY, February 1st. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINBEBS. 


10:30 a.m. Visit to the National Physical Laboratory. 


MONDAY, February 3rd. 
SOCIETY OF ENGINEERS. 


7:30 p.m. Meeting at the Royal United Service Institution, 
Whitehall. Inaugural Address by Mr. J. W. Wilson. i 
NEWCASTLE SECTION OF THE INsTITUTION OF ELECTRICAL ENGINEERS. 
8 рт. Meeting in the Engineering Lecture Room, Armstrong 
College, Newcastle-en-Tyne. Paper on „Experimental Deter- 
mination of the Losses in Pole Shoes due to Armature Teeth, 
by Messrs. T. F. ‘Vall and 8. P. Smith. 
TUESDAY, February 4th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting in the Physical Laboratory, University of 
Manchester. Paper on ** Protective Devices for High-Tension 
Transmission Circuits," by Mr. J. S. Peck. | 


THURSDAY, February 6th. 
| INSTITUTION OF 
8 p.m. Meeting at Great Geor 
Devices for High-Tension 
J. S. Peck. 
FRIDAY, February 7th. 
STO 9 SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 
5 p.m. Meeting at Great George street. Paper on Electric 
Hardening and Annealing Furnaces,” by Mr. P. T. Steinthal. 
JUNIOR INsTITUTION OF ENGINEERS. —— ; 
Meeting at the Royal United Service Institution. Paper 
Mr. H. Chatley. 


ELECTRICAL ENGINEERS. | 
e-street. Paper on Protective 
ransmission Circuits," by Mr. 


S p.m. he Roya 
á on ** Aerial Navigation," by 
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ELECTRIC TRACTION ON RAILWAYS.* 
VI.—_GENERAL COMPARISON OF CONTINUOUS AND 
ALTERNATING- CURRENT TRACTION. 

BY PHILIP DAWSON. 

(Continued from page 430.) 


Summary.—In our issue of January 3rd the author dealt with the re- 
quirements of suburban traffic, as bearing upon the electrical system 
to be adopted. He now passes on to the consideration of continuous 
current, three-phase and single-phase motors for railways, and their 
characteristics. 


I.— CONTINUOUS CURRENT TRACTION MOTORS. 
A very good example of a high-tension continuous cur- 
rent line is that running for the most part on its own right 
of way between Cologne and Donn: Figs. 5, 6 and 7 give 
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160 н.р. for one hour, and two motors are permanently 
connected in series, but it is necessary in every сазе to 
provide for an insulation of the winding of each motor to 
earth equal to the total line pressure, as the return for the 
current is connected to earth. There appears to be no 
reason why continuous current motors of 2,000 volts, and 
possibly of 3,000 volts should not be constructed, but what- 
ever pressure the motors are built for it will be found 
necessary in railway work to make the insulation of the 
windings to earth able to stand continuously a pressure 
equal to the total line pressure. 

It will, therefore, be seen that in order to be able to use 
a 6,000 volt line pressure, the minimum which would seem 
to be of any use in connection with heavy railway work, at 
least two motors will have to be permanently connected in 
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Fic, 5.—РАх, ELEVATION AND SECTIONS. OF SiEMENs-ScutekERT. Hian-Tension D.C. Motor. Scale, 1: 15. 


view and plans of the motor there in use. These motors, 
as will be seen, are fitted with commutating poles, but, not- 
withstanding this, in order to provide against flashing over it 
has been found necessary to insulate the inside of the metal 


| 


series, an arrangement which is not of the best. Виш 
this connection there are other grave inconveniences which 
arise, as the lighting, heating and operating current for the 


auxiliary apparatus, such as air compression, contactors, 


casing with insulating non-inflammable material. The &c., will have to be provided, and for this purpose anything 
working pressure is 1,000 volts and the motor is rated at like pressure of 6,000 volts would appear to be most unde- 
130 н.р. Messrs. Siemens Schuckert, who carried out all the | sirable, if not impossible; and under these circumstances ^ 
above work, have constructed a motor equipment to operate motor-generator would have to be installed in each motor 
at 2,000 volts, the construction being similar to that illus- ' car to transform the current from high pressure, to а lower 
trated herewith. The motors in, this case are rated at one such as could be used for operating the contactors, for 
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train lighting, heating, air-cortipressors, &с., а complication 
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and a difficulty which cannot be lightly contemplated, even 
if such a motor-generator would be economically possible. 

But there exists a further grave disadvantage in operat- 
ing a continuous-current equipment at such high voltages, 
due to the fact that all the accessible operating parts, 
such as motor brushes, contactors, &c., having such a differ- 
ence of potential between them and earth, would make 
maintenance very dangerous. 

The methods of control for high-tension continuous-cur- 
rent motors would in every way be similar to the well- 
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LINE VOLTAGE 


Fic. 5A.—DIAGRAM SHOWING RELATIVE CONNECTIONS BETWEEN AUTO- 
TRANSFORMER PREVENTIVE Соп, AND VOLTAGE APPLIED ТО Motors 
FOR SEVERAL PosrTIONS OF WESTINGHOUSE SINGLE-PHASE MASTER 
CONTROLLER, 


known multiple unit series parallel systems, such as that 
used in connection with all continuous-current motor 
equpments at present in operation. They are too well 
known to require description here; suffice it here to refer 
to such systems as those installed by Messrs. Dick, Kerr 
оп the Lancashire & Yorkshire Railway, by the British 
Tbomson-Houston on the North-Eastern and the District 
Railways, by the Westinghouse Company on the Mersey 
Tunnel and Metropolitan Railways, as well as to the 
Systems adopted by Messrs. Siemens, Schuckert on the 
Berlin Elevated line and by the Allgemeine Elektricitiits 
Gesellschaft on the Berlin Gross Lichterfelde line. 


— t€ 
6.—ViEW or SigwENS-ScHUCKERT ConLoagNE-BoNN HIGH-TENSION 
Dmxcr-cοRRENT Мотов. 


Fic. 


~The result of the above remarks is that, for the mini- 

Ws line pressure of 6,000 volts, which will undoubtedly 

bund the lowest economical working pressure which can 
t Successfully used in connection with the electrification 
on d Suburban railways, the continuous-current motor 
Tt is t Рреаг for the present at least to be out of court. 
not th erefore, the minimum economical line pressure, and 
event : ri e of motor, which will (other things being equal). 
viver Y dictate the type of motor to be adopted for any 
© ven case of railway electrification. 
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IL—TunEE-Puask. MOTORS. 

We will next. consider the three-phase motor, the first 
practical application of which, for traction purposes, was 
made by Messrs, Brown, Boveri & ('o., when they equipped 
the Lugano tramways with such motors in 1895, and its first 
practical application to railways was on the Burgdorf-Thun 
railway, opened for traffic in 1899 and also equipped by 
Messrs. Brown, Boveri & Co. In both these cases the speed 
regulation was obtained by gradually decreasing and finally 
entirely cutting out resistances placed in series with the 
rotor circuit, the overhead trolley wires forming two circuits, 
the third circuit being constituted by the rails; the line 
pressure used was only 750 volts. In subsequent installa- 


Fic. 7.—AÀNoTHER VIEW or SIEMENS-SCHUCKERT CoLoexE-BoxN Hirem- 


Tension CoNTINUvOUS-CURRENT MOTOR. 


tions this line pressure has been raised to 2,000 volts. 
between the two overhead conductors, as in the case of the 
Valtellina line, reference to which will be made later оп, 
and the same pressure was adopted in the case of the 
Simplon tunnel. 
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Fic. 8.—DIAGRAM OF CONNECTIONS rok VARIABLE PoLE OERLIKON 


THREE-PHASE Motor, CORRESPONDING то 500, 750, 1,000 ахр 1,500 
Revs. PEK MIN, 


Experience seems to indicate that this is the maximum 


line pressure that can safely be used in three-phase trac- 
tion, owing to the fact that at points and crossings the two 
overhead conductors have to be insulated from each other, 
and also to the necessity of having collecting devices, one 
for each phase, on the coaches, and these have to be insu- 
lated from each other, the available space for doing this 
being limited by the loading gauge. 


As has already been seen, the method first adopted with 


three-phase traction for speed regulation was by means of 
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resistance inserted in the rotor circuit, a wasteful means, 
and particularly so when stops are frequent and distance 
between stations short, such as would necessarily be the 
case on a suburban line. 

Another method, which, although it increases the com— 
plications of the windings, has given good results, is that 
which consists in changing the number of poles of a three- 
phase motor, and has been successfully carried out by 
Messrs. Brown Boveri & Co., in the case of the Simplon loco- 
motives, the motors of which have two economical speeds 


4 epee: 13 AAA A1 10 
5 2 AA ү; 14 ЛЛА л 8 11 
6 3 AAAA 15 AAA 9 12 
Fic. 9.—DiaGRAMMATIC VIEW or PoLE WINDINGS OPERATED 
BY CONTROLLER. 


corresponding to speeds of 50 km. and 60 km. per hour. 
Messrs. the Maschinenfabrik Oerlikon have also carried 
out successfully this method of speed regulation, and in 
the case which will be considered here they have con- 
structed a motor which can run respectively with 4, 6, 8 
and 12 poles. It is known that the speed of a polyphase 
motor is expressed by 
frequency 

pairs of stator poles 
The alteration of the number of poles, therefore, affords a 
very satisfactory method of speed regulation, provided a 


revolutions per minute x x 60. 
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CHARACTERISTIC CURVES OF OERLIKON THREL-PHASE TRAC- 
TION MOTOR, 15H. r., WIrn REGULATION EFFECTED BY CHANGE IN NUMBER 
r POLES FROM 12 To 8, 6 AND 4 WITH CONSTANT OUTPUT. 
n Speed in revs. per min. Cos ф = Power factor. 7 = Efficiency in pər cent. 
Numbers en curves indicate number of poles to which curves correspond. 


proper switch for carrving out such change is employed 


Such an arrangement will necessitate several subdivisions of 
the windings, with consequent increased complications and 


decreased efticiency. 


In the case considered there are two distinct windings. 
the stator, each one of which is capable of being connected 
as to form a machine with 6 and 12 or 4 and 8 poles: 
spectively. In the present example the winding givi 
+ and 8 poles consists of four groups of windings | 
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Ета. 11.—CHARACTERISTIC Curves ron OERLIKON THREE-PHase Mot 
SPEED REGULATION ву Varying М№омвев or Pores, 12, 8, 6 axp 4, V 
Constant TORQUE. 


n-8 in revs. per min. Cos = Power factor. у = Efficiency in per cent. 
Numbers on 8 indicate number of poles to which curves correspond. 
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phase, which can be connected by the controller in th 
different ways. Two positions corresponding to + pol 
the first constituting a series connection, and in the seco 
case a parallel connection consisting of two circuits; ! 
third position corresponds to 8 poles. Similar connect 
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Fio. 12.—CHARACTERISTIC Curves WITH THREE-PHASF sai 
RELATION or STATOR Current, SEED Power Factor Curves A- 
Острог Curves i 


100 


are made for the 6 and 12 pole windings, consistn? 
groups of six coils per phase. The diagrams (Figs. 8: 
9) show the connections which would be necessary ™ 
above case, 
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The numbers in Fig. 8 correspond to those in Fig. 9 2, | connecting rods conn z pi | 
25 and 23 being the terminals of the three-phase circuit. | the rotor. e т. 

If constant output is required in Fig. & the controller | As a matter of practice three-phase traction with the 
positions for the four speeds would be positions 1, 2 and | above system of speed regulation is only used for main-line 
3 and 5. If, on the other hand, constant draw-bar pull is | railway electrification, and in that case the windings are sim- 
required, the positions would be on this diagram those | plified, as it has been found that two instead of four econo- 
designated respectively by the numbers 1, 2, 3 and 6. mical running speeds are sufficient. For lines where stops 

Figs. 10 and 11 give characteristic curves for the 15 Hp. | are more frequent, and in order to reduce the great resis- 
motor constructed by the Oerlikon Company on this prin- | tance losses which have to be incurred when the method of 
ciple, the first set of curves being taken with the motors | resistance regulation is adopted, or the complications in 
gving а constant output, whilst the other set is for the wiring arising out of a large number of changes in the 
„ame machine but with constant torque. These diagrams | number of poles, Messrs. Ganz & Co. first introduced the 
indicate that for all four speeds the motor is eminently | so-called cascade, or concatenated, method of speed regula- 
tion, and in order better to understand the reasons which 
brought about its introduction it will be as well to con- 
sider more fully the properties of a three-phase motor. 


(To be continued.) 
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RECENT PATENTS IN WIRELESS TELEGRAPHY. 
BY W. Н, ECCLES, D.Sc. 


(Concluded from page 548.) 


есш our last issue the author dealt with the progress in 
regard to the generation and radiatiou of oscillations, more particularly 
of sustained oscillations, as shown by the patents of Cooper- Hewitt, 
Marconi, Poulsen, Pedersen and others. In the conclusion of this 
article the author turns to the improvements noticeable in apparatus 
for the reception of messages, as shown by the patents of De Forest, 
Fessenden, Poulsen and others. 


Fie. 13.—Rotor or Brown, Boven! THREE-PHASE Мотов ох SIMPLON 
Locomotives, 


We have now to consider what novelty or improvement may 
be recorded in the apparatus concerned with the reception of 
messages. Looking at detectors first, we find that the pre- 
vailing fashion, judged by the patents issued, is to patent 
thermo-electric detectors. This variety of detector consists of 
a thermocouple with one of its junctions placed in an oscilla- 
tory circuit of the receiving apparatus, matters being so 
arranged that nearly all the damping of the circuit is due to the 
resistance of the material or materials at the thermojunction. The 
energy of the oscillations in that circuit is thus converted into 
heat almost completely concentrated at the junction, with the 
result that a unidirectional E.M.F. appears in the circuit of the 
thermocouple. If a telephone be placed in this thermocouple 
circuit a tick is heard whenever a sufficiently long and strong 
train of oscillations occurs in the oscillatory circuit containing 
the warmed thermojunction. The function of this detector is, 
clearly, to convert a high-frequency train of, usually, very short 
life into a direct current of comparatively long life, long enough, 
that is, to produce appreciable effect on a telephone diaphragm. 
Such detectors are being used very successfully in both 
arc and spark telegraphy. They are self-restoring, and there- 
fore especially suited for telephonic reception, though not 
confined to such reception. The quick cooling of the heated 
junction is due to the fact that the heat is partly converted 
into current energy according to the Peltier law. Any 
materials reasonably separated in the thermo-electric scale will 
serve ; but if they are good electrical conductors they must be 
in the form of fine wires in order to possess resistance and in 
order that heat be not unduly lost by thermal conduction, 
while if the materials are not both good conductors then they 
may be used inlumps. In the latter case the junction that is 
to be warmed by the oscillations may well consist of a for- 
tuitous contact. The thermo-detectors of the first-mentioned 
type are old and at present discredited ; the thermo-detectors 
figuring in recent patents are of the second type. For example, 
in No. 4,388, 1907, L. W. AusTIN describes a thermo element 
of tellurium and silicon or alloys, in which a wedge-shaped 
piece of tellurium, mounted on a stiff wire, is pressed by a 
spring against a rod of silicon joined to a piece of connecting 
wire. Again, G. W. PICKARD sketches in 18,842, 1907 ‚а thermo- 
detector comprising a metal point pressing on a flat piece of sili- 
con and states that the direct-current energy delivered to the tele- 
phone is at least 10 per cent. of the oscillatory energy that warms : 
the junction, Still another specification is No. 19,794, 1907, 


suitable for electric traction under certain conditions, the 
efficiency, power factor and speed being nearly constant 
for a considerable range in output. This was only what 
was to be expected in the case of a properly designed three- 
phase motor; and in this place opportunity may he taken to 
refer to the fact that the power factor will practically also 
remain constant during those positions of the controller 
during which, when passing froin one running position to 
the other, non-inductive resistances must be inserted and 
gradually taken out of the rotor cireuit, and the results of 
this procedure are shown in Fig. 12, reproduced from Dr. 
Louis Bell's well-known tests. 


Tio, 14.— Е m 
us 4.— STATOR or Brown, Bover: THREE. PHASE Motor. ЅрЕЕр Recc- 
ON EFFECTED py Снлхатмо МомвЕв or Pores Two CoMBINATIONS. 


{ 13 and 14 show the rotor and stator of the three- 
Rn built by Brown, Boveri & Co. for the Simplon 
allone ү, es. The stator winding is in two groups, which 
poles, 8 Š wa to be run with two different numbers of 
эи = | 6 respectively, and have two speeds. The 
speed corre rated at 979 нр. each, the maximum rated 
аге gear] oe to 224 revs. per min. The- motors 
mount IT. xut. not direetly mounted on the axles, but 

nted between them and driving the axles hy means of 
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communicated by the GESELLSCHAFT FUR DRAHTLOSE TELE- 
GRAPHIE. Here we find a thermo-junction which consists of a 
heated encountering contact, An external source of heat kee 

up a steady thermo-current in the circuit ; the oscillations merely 
impose variations on that current. A copper plate oxidised by & 
flame and touched by a platinum wire is the recommended com- 


bination, but arrangements of metal electrodes, stationary or 


moving, dipping into hot filings are also described. The prin- 
ciple at the foundation of this detector is probably a thermo- 
electric one, but the phenomenon of coherence may possibly be 
involved. It is not wise to dogmatise on any of these de- 
tectors, however, and patentees especially ought not to be too 
explit on these scientific points. Look, for example, at the 
detectors outlined in No. 8,659, 1906 (GESELLSCHAFT FUR 
DRAHTLOSE TELEGRAPHIE) and at No. 5,332, 1907 (H. H. DUN- 
woopy). The former consists of two mutually encountering 


A 


Fic. 8. — к Forest. No. 3380/1907. 


electrodes, one or both formed of natural hydrated manganese 
compounds ; the latter consists of a single piece of non-metallic 
crystalline material, carborundum for example, clamped be- 
tween two conductors, or attached to a solid conductor and 
dipping into a liquid conductor, all placed, of course, in 
the circuit traversed by the received oscillations. Since 
both these detectors can be used, and, perhaps, are best 
used, without any applied E.M.F., it might seem that these 
also are thermo-electric. The work of Brandes and of Pierce 
indicates, however, that the action is really a rectification of 
the oscillating current, and the process takes place in the ma- 
terial of the substance, and not at the contacts. Nevertheless, 
all the detectors above mentioned are alike self-restoring and 
emancipated from local batteries and potentiometers. On the 
whole, they are easily set up, need no renewals, and are prac- 
tically undamageable electrically. From my own experience 
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Fic. 9.—PEDERSEN. No. 14,792/1906. 


of such detectors (e. 9., tellurium. alena, tellurium-molybdenite 
and selenium-galena), they are of the same order of sensitive- 
ness as the electrolytic detector. 

_ Another species of detector whose progress is worth noticing 
is that in which lonised gas is the medium used for rectifying 
electrical oscillations. In No. 5,258, 1906, L. ре FOREST ex- 


^ plains that, in order to obtain satisfactory working, it is neces- 


sary to have a local E.M.F. in the ionised gas circuit. Such 
use of an ionised medium in connection with a local E.M.F. 
has been made in ordinary line telegraphy, and the present 
e claims the use of such a device in lineless telegraphy. 
The specification goes on to describe how the known means of 
lonising gases—heating by radiation, conduction and combua- 
tion, &c.—may be utilised in practice. But a more recent 
patent of DE Forest, No. 3,380, 1907, is of greater interest. 
The inventor states that the properties of the ionised gas are 
dependent on the magnetic field in the gas. Thus, for certain 


frequencies, a magnetic field of given strength will greatly de- 
crease the sensitiveness of the detector and render it non 
responsive for those frequencies, while for other frequencies 
the same magnetic field will greatly increase the sensitiveness 
of the detector. Thus, the usual tuned circuits may be dis- 
pensed with, and the detector trusted to perform all their 
functions. Fig. 8 shows a detector arranged directly in the 
lead from aerial to earth. The rarefied gas in the bulb D is 
ionised by the incandescent filament F, B being the heating 
battery. F' is a mercury electrode, and B’, the local E.M.F. of 
the patent specification, is a battery giving 10 to 15 volts. Tun- 
ing and the adjustment of sensitiveness are effected by movi 

the magnet Н and varying its current. It must be admit 

that the virtues attributed to this detector by its кешш аге 
of a most felicitous and commodious character. The electrolytic 
detector has, in No. 4,714, 1907, been modified constructionally 
by R. A. FESSENDEN. The electrolytic gas formed on the 
minute anode of the usual form of the instrument, instead of 
being allowed to perform its current-chopping office at the 
anode, is, in the present modification, carried by the flowing 
liquid to a constriction where it transacts a similar function, 


Fic. 11.—Povu sen. 
No. 4799/1907. 


that is, interrupts the steady current through the electrolyte. 
An ingenious friend has suggested to me that if the constriction 
were lengthened into a capillary tube, then the dots and dashes 
might be recorded aa a series of microscopic bubbles spaced along 
thetube. The chief feature of the present invention is, to шу 
mind, the complete recantation by the inventor of his ok 
view of the action of the electrolytic detector—namely 
that the action was one of Joulean heating, and that, there: 
fore, the instrument was a particular case of the Fessender 
baretter. | 

Turning to the consideration of the developments in tbe 
design of the receiving circuits, we find there is most to learn 
in those circuits intended espe- 
cially for work with sustained 
oscillations. In this variety of 
wireless telegraphy the ticker 
method of receiving is of funda- 
mental importance. Its later 
development can be traced in 
four specifications issued since 
March last. The first, No. 14,792 
of 1906, is granted to P. O. 
PEDERSEN, and claims the use 
of an intermittently acting con- 
tact device placed in the reso- 
nant inductance-capacity circuit 22222227777 
in such manner that in one posi- Fic. 12,—Pov1ses. 
tion the oscillation circuit is No. 4801/1907. | 
closed directly by the device and in the other position 1$ close 
through a detector such as a coherer. A typical arrange 
ment 1s seen in Fig. 9. 

The “ticker” is, of course, a mechanically driven make an¢ 
break, and is usually an electromagnetic trembler wit 
contact pieces consisting of crossed goid wires. Next, in ^0 
4,799 of 1907, POULSEN describes the arrangements here showr 
diagrammatically in Figs. 10 and 11. It will be noticed that 
there is no detector in the ordinary sense of the word. The 
large condenser f, when put in parallel with the small capacity 
с belonging to the oscillatory circuit cb, reduces the Ше] 
of the circuit, and therefore of the accumulated oscillatory 
energy, from, say, 200,000 per second to 20,000 per second 
Thus every time the ticker breaks the contact there is 8 a 
good chance that more than half of the energy gathered ) 
resonance is trapped in the electrostatic form in the condense 
f. This charge is now passed through the telephone and pro 


Fic. 10.— Por sen. 
No. 4799/1907. 
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duces a click in it. Experience shows that when c is of the 
order 2,000 ст. capacity, f may be about 300,000 em., but the 
best value oi f involves the time constant of the condenser-tele- 
phone circuit. The principal defect of the arrangement lies in 
the fact that thetuned oscillatory circuit, which draws the energy 
from the aerial, ſis inoperative during the brief instants of closure 
by the vibrating tongue of the ticker. This defect is not re- 
moved by PoULSEN himself in specification No. 4,801,1907. The 
disgram of Fig. 12 makes the arrangement clear. In this 
figure the aerial coil a induces oscillations in b Which, together 
with the condenserscand d form a closed oscillation circuit. At fis 
theintermittent contact ; its closure, by putting the large capacity 
kin parallel with the small capacity г, causes a lowering of the 
frequency of the oscillation circuit without opening that circuit. 
In the words of the specification, “ the energy accumulated in 
the vibration circuit will discharge itself suddenly through the 
telephone e, which, consequently, will be operated." On the 
other hand, the GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, 
in No. 26,531, 1907, arrange in a different way to leave the 
principal resonant circuit unopened. Their method consists 
in placing the mechanical interrupter C (Fig. 13), which is 
necessary in sustained oscillation telegraphy, in a tuned circuit 
connected inductively with the principal resonant circuit R. 
From the figure it will be seen that a detector, D, and tele- 


phone, T, are used in the circuit containing the interrupter C. 


Two other improvements in, or, rather, adjuncts to, re- 
ceiving circuits deserve mention. The one affords a means of 
using several detectors, simultaneously or in turn, in one and 
the same receiving circuit. This is due to H. ROSENTHAL, and 

Each of the different detectors 


їз numbered 9,051 of 1907. 
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Fic. 13.—GESELISCHAFT FÜR DRAUT- 
LOSE TELEGRAPHIE, No. 26,551/1907. 


= 
7 


to bo used is paired with an inductance capacity equivalent to 
it; thus any detector can be switched out of the circuit with- 
out affecting the tuning, provided that its inductance capacity 
equivalent is at the same moment switched in. The detector 
and its proxy may be conductively or inductively connected 
into the tuned resonant circuit, the important feature of the 
Process being that no alteration of tuning is needed when the 
reaction of each detector on the circuit is perfectly imitated by 
its companion circuit. This invention will be most helpful in all 
sorts of circumstances. I might point out in passing that a cir- 
cuit containing only inductance and capacity can never be made 
the Perfect equivalent of a detector device possessing inductance 
and capacity and resistance, but perhaps sufficient approxima- 
tion is easily attained in practice. The other accessory to be 
mentioned in connection with receiving circuits is that of A. W. 
SHARMAN —namely, No. 15,615 of 1906. The specification de- 
Scribes the use of a variable inductance and capacity as shunt 
to the telephone in the potentiometer circuit of an electrolytic 
elector. In a receiving circuit employing a detector of high 
resistance, such a shunt аз this—which, though nominally 
3.085 the telephone, may be viewed as effectively across the 
Stector—may be placed in various parts of the circnit with 
advantage, but it is usually noticeable that the telephone is 
the element that fixes the best dimensions of the inductance- 
pacity shunt; this point is well grasped in the present in- 
vention. 
During the past few years many attempts have been made 
0 print messages at the long distances customary in telephonic 
reception. On the whole these attempts have taken one of two 


must require high skill in the operator. 
the other method—the moving: coil relay method—ia seen in 


directions. One is the moving: coil relay method, the other is 
what may be called the microphone relay method. For instance, 
the former has been used by the Gesellschaft für Drahtlose 
Telegraphie in connection with 
short distances, and the latter, the microphone relay method, 
has been used by the Amalgamated Radio- Telegraph Co., in 
conjunction with a form of string 
considerable distances. 
application of each of these methods. 


the electrolytic detector over 


galvanometer, over very 
In the past year’s patents we find an 
In the one, No. 12,183, 
1906, the patentee, J. GARDNER, expresses two aims. First, the 


telephone used in the detector circuit, just as for oral reception, 
is intended to work an ordinary relay by means 
phonic contact operated by its diaphragm. Second, the telephone 
diaphragm is intended to 
tuned to the spark-frequency. 
where the conceptions are not remarkable, everything depends 
on the proper proportioning of the constructional elements of 


of a micro- 
be made more efficient by being 
In an invention euch as this, 
the design. But, at its very best, such an apparatus as this 


The application of 


patent No. 4,712, 1907, granted to R. A. FESSENDEN. Here 


it is proposed to send the minute message current through two 
equal parallel coils pivoted in the space between the poles of 


an electromagnet. The coils are oppositely wound and carry 


each one side of a contact which closes the printing circuit 


when the message currents pass through the moving coils in 
series. The patentee proposes to use in hie electromagnet 
winding an alternating current of frequency about the game as 
the group frequency of the waves from the transmitting station. 
The aim is stated to be to obtain enhanced effect in moving 
the pivoted or suspended coils ; but since the pulses of current 
from the detector are always in the same direction, the real 
reason is to leave the coils unmoved in spite of the steady cur- 
rent from an electrolytic detector. "There is also the attain- 
ment of a selectivity dependent on group frequency. 

А few miscellaneous inventions now 
deserve mention. An improved adjust- 
able condenser is sketched in No. 5 
15,909, 1906, which belongs to the 
MARCONI COMPANY 
and J. St. V. PLETTS. 
B The usual form of а {тг 
variable condenser is 
based on the system 
of moving plates seen | 

Fic. 15.—FERRIE. 

No. 23, 982/1906. 


in a Kelvin electro- 
static voltmeter. The 
form proposed in the present „ 
ingenious! rocures, in the same 
1 aad ЖШ the same separation of plates as the old 
form, about double the capacity, using the same dielectric. 
How this is done is indicated diagrammatically in Fig. 14. 
Onc pair, A, B, of semicircular metal plates is held fixed 
by the lugs shown, another pair, C, D, separated is 
the first by a plate of dielectric, can be rotated toge а 
by means of their lugs round the non-conducting spindle 5. 
As a fact a number of these elements are assembled in а 
the plates of dielectric being perforated and the metal р a 
being shaped to allow of a central nonconducting m i 
The lugs of stationary plates are connected 8 у p 
electrically to pins fixed in the bottom of the box, pue ове о 
the movable plates are connected to pins fixed in the ае 
lid of the box. The rotation of the lid can carry * à 
plates through nearly 180 deg., and different modes o 1 1 0 f 
ing up the terminals on the pins just mentioned allow o Мер is 
maximum ranges. In No. 23,982 of 1906, a ов Је 
able self-inductance is set out Ьу С. FERRIÉ. Fig. 15 i e о 
of these inductances in active use. An ordinary аа. ч с 
of wire, which possesses a im dri а нА ў 
i metal tube or sheath. is i уе + 

De e ку of itself made intoa closed conducting uri 
by aid of the moveable metallever shown. The effective se 


Fic. 14. 


inductance of the enclosd coil proves to be a function of the 


is is principally due to the 

osition.of the lever. No doubt this is principally ; 
сочи effect of а closed secondary circuit on ite ишы 
but onthe whole the instrument offers a rather complex problem 
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seven years’ working not a single motor had to be changed or 
THE ELECTRIFICATION OF RAILWAYS—II.* repaired. The total consumption of energy, allowing for regenera. 


| 
| | tion оп down grades and braking, is 51 and 46 watt-hours 
owner podio i per ton-mile for passenger and gon. trains respectively. Ua 
кї The author first dealt with some recent improvements : the sop: ien y E Ne iod jare p on eum 18 Laien ly 
an tinuous-current system of railway electrification, such as the under- | that ot the Y ellina > bees co 
|| i i he gearless loco: | operation since 1902. The success of this line has 
running shoe, use of interpoles on geared motors, the gear! р ) берен nis еги, апд Bie giae 
| i j ssures, showing illustrations from | effect on Continental and American engineers, : : 

| и. гадо св Can — тавла and the Bann Oologne Railway. current is now employed on an em Yn ан 

| The safe working limit of pressure was stated to be 750 volts, or in | through the Simplon кон — ^ яе ы TE LM 
| B | exceptional cases, if large motors and commutating poles were used, 3 ма, сао К в tho ‘Cascada Ve pn 
Wi stated that the energy consumption amounted to 80 watt- 
hours per ton-mile, including losses in transmission, gee 
lighting, air compressors, Ke. Ап ingenious ынаа É 
been adopted to prevent drivers disregarding signals. e trolley 
wires are interrupted by insulating pieces 330 yds. on a 
side of a station; the intervening part of the trolley wires i$ made 
alive by switches mechanically connected to the pen нуу о 
that a driver running towards a station against а signal nds 4 
power cut off; and he also cannot start out of a station if the sap 
is against him. Particulars were also given of the electrification 0 
the Simplon tunnel. 

As vin single-phase electrification the first prose еле 
single-phase current for railway haulage was made by Mr. 
Leonard in 1891. In this system the locomotive has to carry con 
verting plant consisting of a synchronous motor, а gen € 
rent generator, an exciter and the usual continuous ge у 
motors. An interesting example of single-phase electri ута 
| the Seebach Wettingen line, which has been equipped 5y on 
Oerlikon Company, an important feature of whose "y slits 
curved trolley rod on a moveable support, by which gen — 
in the placing of the wire is obtained. The pressure on t к ano 
wire was originally 15,000 volts and the frequency 50. y 

former was carried on the locomotive, and the regulation Vas! 
| modification of the Ward Leonard system. Subsequent — 
tives were fitted with single-phase motors and the f requency 0 cx 
| line lowered to 15, and the line has now been taken over bY 
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Fic, 1.—OVERHEAD LINES AT HEYSHAM HARBOUR JUNCTION. | Swiss State Railways, the earlier locomotive being converted fo 
хф З direct use of alternating current. ‘alien 
ies. ioni i ven Ra 
1,000 volts, For higher pressures the motors must be put in series. | After mentioning the equipment of the New Ha 


i i ; author pas 
This was done for the first time on the City & South London Railway, | "RP cit the кошери i m n er bere fol 
the working conductors being 500 volts above and below earth for the | on to icis two кл in TE 3 н Ее line joining Victoria an 
up and down tracks respectively, and the rails serving as the neutral. | single-p Brid Working. те 77755 sto use Winter-Eichberg motor 
This system would not do for main lines since the neutral current | London js an 3 Bai Gesellschaft of Berlin. I 
would have to flow over long lengths of rail, but this difficulty was over- | made by the Allgemeine леси a t possible overhead equip 
come by M. Krizikin the line he built to connect Tabor with Bechynein has been necessary to select the — es р woe tunnels and bridge 
| Bohemia, the three-wire principle being carried out, not between ment on account of the many junctions, 
two trains, but between two groups of motors 
| on the same train. Two trolley wires, one 
| 1,500 volts above and the other 1,500 volts 
| below earth potential, supply the current, which 

does not normally flow in the rails. M. Krizik’s 
system was described more particularly in con- 
nection with the Vienna Town Railway. As a 
typical example of main-line electrification the 
author took the line between Utica and Syracuse 
in America, on which trains are run at an 
average speed of 44 miles per hour. The ex- 
amples mentioned of continuous-current elec- 
| trification in this country were the Mersey 
Tunnel line, the Metropolitan Railway, the 
Metropolitan District Railway, the North 
Eastern Railway, and the Liverpool and South- 
port branch of the Lancashire & Yorkshire і : | ' : ; Y. = р 
Railway, particulars of the equipment and T vem ne po m ; “а 
current supply being given by the author. 

No examples of three-phase electrification 
can be found in this country. The author des- 
cribed the Burgdorf-Thun Railway equipped on 
this system about 10 years ago by Messrs. 
Brown, Boveri & Co. The cost of transmission 
line, sub-stations, trolleys and rail bonding was 
only £27,000 or £870 per mile of single track, 
which totals 81 miles, the distance between the 
termini being 25 miles. It is stated that five 
MR Idi Те IDA repair and maintenance of 
the rolling stock and electrical equipment, and 8 с лене * JAMBE. 
from figures published in 1904 iia ecel appeared Fic, 2.— View OF OVERHEAD CONSTRUCTION AT МОВЕСАМВ 
to be only £1,240—thatis, l'7d per train-mile or 


* 

0:026d. per ton- mile. The Swiss Government Committee, previously and the considerable traffic of steam express trains over A" 
referred to, report very favourably on this line, and state that in rails. The drop in the rail return will be limited to 20 х last v 
: - : —  —— | trains will consist of three coaches, of which the first and hem 

* Abstract of a lecture delivered on Saturdry, January 25th, at the | motor coaches, each fitted with four 115 H.P. motors, an oh : 
Royal Institution, The first lecture on the same subject, delivered on | coach being a trailer. The coaches are 60 ft. long an : 
the previous Saturday, appeared in our last issue. — | They rest on two trucks with 8 ft. wheel base and 1. 
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king pins. The maximum speed will be 42 miles per hour and the 
seating capacity 188 passengers. The weight of the empty train is 
186 tons. The normal acceleration will be 1:24 ft. per second per 
second, and the maximum 2 ft. per second per second. It is expected 
that the consumption of energy per ton mile, exclusive of lighting, 
will be 79 watt hours. The voltage will be 6,700, and the trolley 
wire 3 in. diameter with catenary suspension, the hangers being 
9 ft. apart. 

The second example is on the Midland Railway where 9 miles of 
double track have been electrified between Lancaster, Heysham and 
Morecambe. The trolley wire is suspended by double catenaries on 
the Siemens principle, and the rolling stock is being supplied partly 
by the Westinghouse Company and partly by Messrs. Siemens. 
The pressure adopted is 6,000 volts and the frequency being 50. A 
view of the overhead equipment of this line is given in Figs. 1 and 2. 

The author concludes that railway electrification is not an un- 
certain experiment, but а reliable achievement resting on a scientific 
basis, aud it ів no longer a question whether main lines сап be 
electrified, but merely whether it will pay to do so. The answer 
to this question must largely depend on local conditions and on the 
system chosen. 


SOME FEATURES OF THE DUMBARTON ELECTRIC 
TRAMWAYS. 


' The electric tramway system at Dumbarton, which has been in 
operation for some months past, is run in conjunction with a supply 
of electrical energy for lighting and power from a single generating 
station. The scheme is one carried out by the Electric Supply 
Corpn. under the Dumbarton Tramways Order and Confirmation 
Act of 1904. The tramways serve the principal streets of the town, 
and are intended to link up with the Glasgow system by way of the 


nell, Munro & Rogers, who are the patentees of the system described 
herein. In the application of the method devised to the overhead 
system, the trolley wire is not cut in any way, the fittings and con- 
tacts being clamped securely to the existing construction. The 
trolley head wheel also is not altered, the contacts for the signalling 
circuits being arranged to lie in its path in such a way that its run- 
ning is not interfered with. Luminous signals are given in а 
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TO ON-CONTACT 
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Fic. 2.—DiaGBAM or Rorary SWITCH AND OUTLINE or PoLk SioNAL FirriNG. 


special box attached to any of the trolley wire poste. The lights can 
be seen equally well by day as by night, as they are effectively shielded 
The arrangement appears to be very simple both 
The complete equipment for the two 
The four overhead line contacts 


Dumbarton county tramways, the powers for the laying of which | are so arranged that when the trolley head passes through them а 
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Fig, 1.—DnaBax or ELECTRIC SIGNALLIN 


have already been granted. The cars are run on the overhead 
. trolley system, and, in conjunction with the general equipment of 
the system, are built on standard lines. | 

The track is of manganese steel 901b. rail and 4 ft. 77 in. gauge. 
It is mostly laid single, with turnouts and double lines in theprinelp 
streets. An item of some interest is an electric signalling arrange- 
Inent for cars plying on the Bridge street and Strathleven place sec- 
tions of е route. Some method of signalling has beer: rendered neces- 
sary by reason of portions of the track being on curves, which prevent 
aclear view of the section ahead. The use of single line in narrow 
streets also called for signalling to prevent derangement of the traffic. 
The devices adopted at Dumbarton were installed by Messrs. Breck- 


TARY 
SWITCH BOX 1 


в EQUIPMENT FOR TROLLEY Tramway LINES. 


wire and the bow marked L. The 
and the insulated wire connects 
ets in the switch box. The 


circuit is made between the trolle 
trolley wire goes eus шо E 

bow L to one o e in the 
* at the other end of the lock is similarly connected to 


i i is fitted with 
et in the same box. The switch box is d wi 
ы. d cune one of which revolves the pow 1 а 5 
and the other revolves it in the opposite direc 11 5 5 
on the rotary switch 25 has а permanent о ne шш 
which keeps this step contact always charged, ideis 
j bed, by the magnets. ев 
being opened or closed, as described, „ 
ins the two magnets referred to, а rotary 
А The ota switch has three step contacts, and 
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each impulse of the magnet propels this switch one step forward ; 
each impulse of the other magnet reverses this operation and pro- 
pels the rotary switch one step backwards. The contact fingers each 
communicate to one light in the triple lamp box. The rotary switch- 
box and triple lamp fitting are shown in Fig. 2. 

There are three separate circuits to this lamp, each insulated 
from the other, so that at every impulse by the magnet coupled to 
the line contact at incoming end of the block a light is put in, and 
at every impulse by the magnet coupled to the line contact at the 
outgoing end of the block one light is put out. If another ear fol- 
lows before the first car is out of the block, a second light is put in, 
and the first car going out of the block puts that second light our, 
and so on. At the present time six cars are running at Dumbarton. 
These are four-wheeled cars with radial trucks, each car seating 56 
passengers and provided with a cover over the top teats. Each car 
has two 30 B. H. P. motors and controllers of the Westinghouse type. 

The power station is designed for supplying current for lighting 
and motive power purposes in the town as well as for the tramways, 
the generators being so designed that they can be used on either 
load. There are three direct-coupled sets, two having an output of 
185 kw. and one of 50 kw. The engines in each case are by Messrs. 
Belliss & Morcom (Ltd.), of the compound two-crank enclosed 
type. The larger engines each develop 270 в.н.Р. at a speed of 
420 revs. per min. and the smaller one 75 в.н.Р. running at а speed 


d. 3. 
Crompton “ C. B. H.“ CI nc IT- BREAK ER IX Orr " Position. 


of 575 revs. per min. The steam pressure is 180 lb. per square i 
and the engines exhaust to atmosphere. Each aging is ple 
direct to a multipolar open type dynamo made by Messrs. Crompton 
сае ang wound ei as 0 give any voltage between 480 and 550 
as to be serviceable either for the lighti : i 
is а ni uie ghting or the traction feeders. 
and automatic reversible boosters for regulating th 
generators and the pressure on the 'bus bare, These (es we 
on the Crompton-Mackintosh system, and enable the batter 
automatically to provide for the fluctuations in the load еріп 
the load on the generators constant throughout the day. There ar 
two separate switchboards, one for the lighting system and the 
other for the traction. The generators are connected to panels on 
the lighting board, and from there can be connected either to the 
lighting 'bus bars or the traction board The whole of the circuit. 
breakers on both boards are of Messrs. Crompton & Co 's** C B. I.“ 
type. They operate with overload or reverse currents in the ease 
of the generators, and overload only for the feeders. The circuit- 
breakers are of the free-handle type, thus avoiding the necessit 
of having knife switches in series with the circuit- breakers и 
А general view of this circuit- breaker in the “ off " position is given 
1 Fig. 3. A sectional drawing of the device is also shown in ig. 4 
‘aising the handle causes a pivoted cam-shaped piece or roller- 
atch, A, to lift the centre spindle carrying the curved contact 


of this station is the use of storage batteries b 


brush. The brush travels upwards until two catches, B, fixed on th 
brush carrier, engage with stops on the main bracket, and the brus 
is arrested. The handle is now in a horizontal position. Furthe 
movement compresses the upper spring S on the brush spindle. 
When che on position is reached two square projections, P, on th 
handle frame disengage the catches holding the spring which is ai 
once released and drives the switch home. 

The circuit-breaker can either be opened automatically or by hand 
In the former case a coil, C, at the back of the board attracts aleve 
and releases a weight, W, which falls on a projecting part of th 
roller catch at D, causing it to release the lower spring S, which ha 
bee 1 held in compression while the breaker is closed, thus ensur 
ing a quick break. When switching off by hand the handle is move 
downwards, again releasing the roller catch with the projection F a 
the lower part of the handle, and the break is accelerated as befor 
by means of the spring. 

The makers draw attention to the following points in the dosigr 
of this apparatus: The circuit-breaker о зора very little space 
works vertically, and there are no swinging levers or heavy falli 
weights projecting in front of the board. It can be opened or close 
by hand, and can therefore be used as a main switch, no farther 
switches being required in series with it. When operated by hand 
the speed of switching on or off is not under the control of th 
operator, owing to the special arrangement of springs. The switch i: 
provided with final brenking contacts, and the final break takes place 
in a strong magnetic field. The action of the release mechanism is 
entirely independent of the position of the handle, so that the switch 
cannot be held on by hand when any fault exists tending to open і 
automatically. 


Detail of Catch 
“А” 


Fia. 4. 
SECTIONAL Views or Окомртох'з '* C.B. H.“ Crgcurr-BBEARER. 


Another three-wire storage battery is provided for use in conjunc- 
tion with the lighting system, and two balancer-booster sets art 
included for enabling these lighting batteries to be charged and dis- 
charged without the use of regulating cells, and also to compensate 
for the inequalities of load on the two sides of the system, the 
alancing machines being powerful enough to drive the boosters a 
their normal rated output, in addition to an out-of-balance of 
30 amperes. 

In the boiler house are two water-tube boilers by Messrs. Babcock 
& Wilcox, each capable of evaporating 6,000 Ib. of water per hou 
and provided with superheaters for raising the temperature of п 
steam by 120^l'. They arc fitted with chain-grate stokers, gupplied 
by Messrs. Bennis & Co., and driven by a 2 H.. Crompton motor. 
Water is supplied to the boilers through a Worthington feed. 
heater by three electrically driven pumps of Messrs. Crompton s de- 
sign and manufacture. These are of the double-acting plunger t) Pe. 
connected through self-contained worm gears to enclosed type motors- 
The through efficiency of these pumps is over 60 per cent., the steam 
consuinption per pump-horse-power being considerably less than 
would be the case with steam-driven pumps. Adjoining the power 
house is a car shed which will accommodate nine cars, and в repair 
shop fitted with all tools necessary to carry out running repairs. ма 
are provided between tlie rails for giving access to the motors for 
cleaning, inspection. &c. 
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STANDARD PERFORMANCES ОЕ ELECTRICAL with specially high resistance ia employed. This 3:4 per cent. may 
MACHINERY.* be called the natural rotor losses, or, what is practically the same, 
. the natural slip. With squirrel-cage machines it is about 20 per 

BY DR. RUD, GOLDSCHMIDT. cent. less than this amount, 

Figs. 14 and 15 show the complete efficiency curves for 50 and 
25 ~ for polyphase machines. Fig: 16 gives the efficiency of single- 
Summary.—The author puts forward suggested figures for standard phase induction motors for 50 and 100~. In these curves the 
efficiencies, power factors, performances, &c., of direct-current mach- 
ines, rotary converters, alternutors, induction motors, single-phase 
commutator motors and transformers. The particulars are mostly 
given in the form of curves with comments on them. The curves are 
not intended for use as official standards, but merely as a guide to 
engineers not well acquainted with electrical details. 


(Continued, from page 569.) 


INpvcri0N Morons. 


Eficiency.—The design of induction motors is far wore definite 
than that of alternators, and Fig. 11 shows the normal flux as a 
function of the “ power I. P. at 1,000 revolutions. The overload 
capacity is the chief determining factor for theso fluxes; in the case 
given they refer to machines for about 195 per cent. overload 


Fic. 15.—CoPrrRn Loss or Foun-PoLE INDUCTION Mortons. 


Flux x 10-4. 


most striking feature is the fact that the efficiency is almost inde- 
pendent of the speed. It has been possible to show а narrow shaded 
aren within which the effici nces fall for any speed between 125 and 
e 1,500 reve. per min. Since the percentage core loss falls and that 

lower of the Machine, Н.Р. ut 1,000 recs, of the copper and friction loss rises as the speed goes up, the total 
Fic. 11.—Iypuction Motors, FLUXES. losses remain nearly constant for a certain output. A comparison 


capacity. With large and high-speed machines this figure is some- S —1500 RE 
what higher. The percentage core loss and copper loss for different | . O | pmm ee 93 Я 
powers are shown in Figs. 12 and 13. In induction motors the І — __ RR RE 

Р a — — 


percentage core loss is also independent of the speed and of the 

Periodicity, if plotted separately for different numbers of poles. 
Three curves have been drawn: for 2 poles, 16 poles and 48 poles. 
For any intermediate number the method of interpolation may be 
used. The copper losses have been plotted for 4 poles and 50 ~ only. 
Here it has to be borne in mind that the percentage copper loss in- 
creases as the square root of the number of poles, and in proportion 
to the periodicity. Thus, if is desired to know the copper loss of 


ЎН 


Ета. 14. — ErricigNcy or 50 ~ Inpuction Morons, POLYPHASE, 


will show that the difference between the real efficiencies of direct- 
current machines and alternating-current induction motors is not 
considerable, although the apparent efficiencies of the latter 
machines are worse. Single-phase motors naturally are con. 
siderably worse than both (Fig. 16). 

Power Factor.—It is often important to know clearly before- 
hand what the power factor is likely to be before deciding on the 


Н.Р at 1000 rova 
Fic, 12, —Conx Loss or Inpuctrion Morons. 


ап 8 pole machine for 25 ~ (875 revs. per min.) having a '' power " 
of 100 Н.р. at 1,000, it will be seen from Fig. 18 that for 50 ~ and 580 | 
poles it is 27 per cent.; consequently, in the above case, it Кш. 15. Erricirscy or 25~ Ixpvcrrox Morons, Ponxruase. 


amoun . „ 50.7. is is the i 
{з to 27 x о 1:6 per cent. This copper loss is speed, as a few revolutions may often convert а bad motor into a 


2 е > : 1 
nator and rotor loss combined. With moderately good machines | moderately good one. The power factor is influenced by the size o 
about 44 per cent. of the copper losses are in the stator and 56 per | machine (including air-gap), number of les, and а р 
der in the rotor, во that the rotor losses іп опг case are 7:6 x 044 = 34 It is well known that the power factor o thi 1 k bne smaller 
Per cent. of the output of the machine, unless a squirrel-cage rotor depends on the leakage of the machine, this leakag 


ТАБ D Ce - E = ir- larger the diameter, and the smaller the 
“Abstract of a Paper read before the Institution of Electrical Engineers. the smaller the air-gap, the larg , 
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number of poles. Apart from this latter item the leakage only de- 
pends on details of design, so that a factor which is an expression 
for the tendency to admit leakage can be plotted as a function of the 
„power of the machine. This factor can be called the ‘‘ coefficient 
of lag A.“ All details of design have been crammed into this 
coefficient, and it has been so selected that if multiplied by the 
number of poles Heyland's leakage factor appears. Ihe meaning 
of A can be easily understood by studying the treatises by Behrend, 
Hobart, S. P. Thompson, and others on induction motors. 


10 20 30 40 50 60 10 
Output D. II. P. 


Fic. 16,—Erriciency or 50 AND 100 IxpucrioN Morons, SINGLE-PHASE. 


Fig, 17 shows the coefficient of lag A dependent on the“ power" 
н.р. at 1,000 revolutions for three-phase motors with squirrel-cage 
rotors, whilst Fig. 18 gives directly the power factor at normal load 
for different overload capacities, dependent on the product А x 
nuinber of poles.’ If it is desired to know the power factor of a 
20 n.r. 500 revolution 50 — three-phase motor, having, say, 125 
per cent. overload capacity—that is, a machine with p = 12 poles 
and a“ power" of 20 x 1,000 500 — 40 H p.—we pick out from Fig. 17 
A..0:0082; A x p -0:0082x 12—0:099. From Fig. 18 for this [A x p] 
and 125 per cent. overload capacity the power factor = 884 per cent. 


Table of Corrections. Җ 
3 ph. squirrel cage. Multiply coeff. of lag? А by 
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Н.Р at 1000 revs 
Fic, 17.—CoEkrriciENT oF Lac or Inpuction MOTORS. 


The coefficient of lag A in Fig. 17, referring to three-phase squirrel- 
cage motors, is smaller than with any other class of motor, so that 
three-phase squirrel-cage machines have the highest possible power 
factor. A has to be multiplied by the following constants: with 
two-phase machines by 1:4, with single-phase machines by 2:1, and 
in all cases where the rotor is a wound one the coefficient of lag 
increases another 20 per cent. A line is drawn in Fig. 18 which 
represents the line of desirable practical limits, which only in ex- 
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Fic. 18.—PowER FACTORS or INDUCTION Мотокз, 


ceptional cases ought to be exceeded. To make this still clearer, 
the chart, Fig. 19, has been added, giving the highest number of 
poles a motor ought to be built for, the overload capacity being 
125 per cent. in the case of polyphase and 60 per cent. with single- 
phase machines. It is necessary to point out that, when finding 
the coefficient of lag for single-phase motors from Fig. 17, this is to 
be taken at an abiscissa for 50 per cent. larger output, as the“ віле” 


* I have to thank Mr. F. C. Aldous, of Manchester, for this term. 


of а single-phase machine is 50 per cent. larger than the corre 
ponding three-phase one. 

The Starting of Polyphase Squirrel-cage Motors..—The starting 
squirrel.cage motors, unlike slip.ring motors, often causes посе 
tainty as to the current consumption and the torque obtainabl 
If thrown straight on to the line, the current taken by the mot 
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Fig. 19.— LIMIT NuMBER or Рок» or Іхрсстіох MOTORS. 


depends on the overload capacity it has been designed for. Fig. 
shows in а curve the approximate ratio starting сштеп пот 
current dependent on the overload capacity. With very : 
machines this ratio is somewhat smaller than that given here, d 
to the high no-load current. If we wish to obtain a starting 017 
equal to the running torque, the rotor must have its —— 
adjusted to give the percentage of slip as shown by Curve II. 
Fig. 20. In some cases, especially with American machines, а 60 
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Fic. 20.—STARTING OF SQUIRREL-CAGE Motors, POoLYPHASE. 


efficiency is not regarded as of great importance compared with gc 
starting qualities. Also, short-circuit rings of the squirrel cage! 
made of very high resistance metal, and slips of 6 and, with sm 
machines, even 10 and 12 per cent. are considered quite ктш, 
Curve III. shows about the highest starting torque thus practica: 
Very often the windings are switched in star connection at start 
and in delta at normal load, thus reducing the starting curte 
and the torques to one-third of the figures given in Fig. 


P^ Cent. of Normal Current 


(03 04 08 UB Lu Normal Torque 
Fic./21.—SrTARTING CURRENT OF SINGLE PHASE MOTORS. 


Starting of Single-phase Motors.—Single-phase induction шо! 


with elip-rings are as a rule started with choking coils, and a 


e machines with resistances as a means of splitting the ph 


с 
О sf rarely are condensers employed. Whatever mesns may 
us 


or phase-splitting, Fig. 21 shows the starting current 0 sin 


phase motors as a multiple of the normal for different 


torques, the overload capacity being assumed to be about 75 per ^ 
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Maximum Voltage.—Otten the end brackets are too tight to take 
high-voltage end connections, and questions of detail of design have 
to be taken account of, but otherwise the voltage of an induction 
motor ought not to be so high that with large machines the current 
falls below 21 amperes and with small machines below 14 amperes, 


SINGLE-PHASE COMMUTATOR Motors. 


The real efficiency of these is generally worse than that of 
similar machines of the induction type on account of the losses in 
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Fia. 22.—Erricrency or ALTERNATE-CURRENT Соммотлтов Morons. 


the resistance connections between armature winding and com. 
mutator Ings and to the enormous core loss Aa characteristic 
motors а small, a medium and л large machine are taken—5 H. p. 
at 1,500 revs. per minute, 50 н.г. at 750 revs. por minute, 200 H. p. 
at 600 revs. per min.—and cfficiencies and power factors have been 
plotted as а function of the periodicity (Figs. 22 and 23). These 
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Ета 23.—DPowxn Factors OF ALTERNATE-CURRENT COMMUTATOR Morons, 
curves do not represent tests on one machine run at different fre 
eae aoe but the 50 = machine is to be considered as a design en- 
ы у different from the 25 = one, each being built so as to form the 
est machine for its special conditions. The power factors of Fig. 23 
тЫ those of plain single-phase commutator motors with compensa: 
Ing winding. They may be improved by using machines of the 
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Fic, 24. — TRANSFORMER EFFICIENCIES. 


Latour and Winter-Ei i i 

! er-Eichberg type or by applying special means of 

other kinds to raise the power factor, generally at a sacrifice of 1 or 
рет cent. in the efficiency. 


T TRANSFORMERS, 
е ransformer efficiencies at normal load only do not always serve 
Ma well as an indication of the real quality of the apparatus. The 
9101068 plotted in Fig. 24 are not the normal but the maximum 
gures obtainable from a certain transformer—that is, when core 
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and copper losses are equal. Usually it is possible to shift this 
maximum somewhat, putting it with lighting transformers near 
half-load, with power transformers near fullload. By stating the 
maximum efficiency only, the curves in Fig. 94 will prove useful, 
even for finding efficiencies at very small Бай, if one only takes 
account of the fact that one-half of the losses are core losses and the 
other half copper losses, which vary as the square of the output. 
Beyond 70 kw. there is no appreciable change in efficiency. The 
following may be given as efficiency limits: 100 » transformers 
983 per cent., 50 transformers 98} per cent., 25 — transformers 
971-98 per cent. 


DISCUSSION. 

Prof. S. P. Тномгѕом said that the curves were exceedingly valu- 
able, but he would like Dr. Goldschmidt to indicate which were based 
on first principles and which on practice. Ho protested against the 
word “© power " appearing in quotation marks, as the imaginary power 
that а machine would have if the revolutions per minute were altered 
to 1,000. He suggested that it should be called“ powerage." ]t was 
really the watts per revolution, and the equation given by the author 


for“ power" at 1,000 revolutions was derivable as follows: — 


Е- КГМ. xË x Zx N-+10*, where p=number of poles, e- number 


( 
of circuits through armature, Z = number of conductors and N = flux per 
pole. Also the total current C= pd хе. 


. EC NAW — m 
: R. P. M. бу PN AN x 0:166 x 16°, 


and pN was the flux as considered by the author. The constant was 
invariable, and he and the author were in agreement as to the figure. 
It differed іп polyphase machines, because EC was not always the 
watts. For single-phase machines the author stated that the constant 
averaged 0:145x 10 , a lower value. He could not understand thn’, 
unless it was supposed that the power factor for single-phase machines 
was always bad. 

Mr. V. A. FYNN was in agreement with Prof. Thompson. In the 
case of a single-phase motor there were two fields at right angles, but 
only one of these provided the torque, therefore the constant 0:166 
should be divided by ,/2, giving 0:115, not 0-145. as stated by the 
author. The author had said: ** The real efficiency of a single-phase 
commutator motor is generally worse than that of a similar ma- 
chine of the induction type." He felt certain that the author did 
not mean to imply that there were no single-phase motors as good аз 

lyphase machines. In the case of Fig. 23 ho thought the power- 
actor curves were roughly correct, but if the motor was worked at 
about 40 to 60 per cent. above the synchronous speed, then the figure 
given was toolow. In Fig. 22 he thought the curves should go up 
about 9 per cent. on the 50 cycle line. 

Mr. J. C. MACFARLANE said the combination of low speed and high 
freauency in induction motors was a very common error, and the 
trouble caused to the manufacturer did not appear to be appreciated 
by the purchasers. There appeared to bea constant ratio between the 
two curves in Fig. 1, viz., approximately 800: 1. He could not see 
that any fixed ratio would suit the case, for he had known quite 
modern machines which had this ratio as great as 2,000, and also as 
small as 250. The figure depended to a very great extent on the 
ratio of armature core length to diameter. The machines quoted 
above were quite normal as regards core length. He disagreed with 
the statement that, in commutating pole machines, the flux might be 
25 or 55 per cent. less than the flux given by the curves in Fig 1. He 
did not know whether the author referred to economy in the sense of 
electric and magnetic losses, or whether he referred to economy in the 
sense of economy of material, but in neither case were his statements 
correct. It was a well known fact that the electric and magnetic 
losses in any machine were a minimum when the total losses in the 
magnetic circuit were equal to the total losses in the electric circuit. 
Also the coat of the material in any machine was a minimum when 
the cost of the material in the magnetic circuit. was equal to the cost 
of the material in the electric circuit. He gave some figures for two 
machines, one of which had the same ratio of magnetic to electric 
loading as given by the author's curves in Fig. 1, whilst the second 
was an interpole machine, and the results bore out the rule given 
above, and showed that the fluxes given by the author in Fig. 1 
were not by any means the most economical fluxes, either from the 
point of view of efficiency or of economy of material The selection 
of a fixed ratio for the magnetic to electric loading of an armature was 
inadmissible, for in practice this ratio varied greatly, and although 
the author's method might give efficiencies within 1 or 2 per cent. in 
most cases at full load, yet it would not give any idea of the relative 
values of the various core and armature losses, &c., within the machine. 
This was important, because of the estimation of the efficiencies at 
other than full load. А 

Мг. H. Brrce thought that the statement іп the pae about the 
percentage copper loss increasing as the square root of the number of 
poles was not quite correct, because if the number of poles was 
increased for a slower speed the oatput had to be lowered. 

The PRESIDENT (Col. R. E. B. Crompton) thought that the propor- 
tions laid down by the author would be very greatly varied if there 
was any change in design. He also, as a member of the аа 
tion committee, entered a protest against an attempt to standar ise 
design or the laying down of hard-and-fast rules on present-day 


practice. 
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Dr. R. борѕенмтрт, in reply, said that when attempting to get 
normal figures for efficiencies and power factors, he was o liged to 
take a certain ratio of diameter to length of armature, and, of course, 
as manufacturers varied this ratio considerably, the efficiencies also 
varied, He thought the curves would be found to be correct, and 
they would certainly serve as a guide. All the curves had been based 
on first. principles as a guide. He had then designed machines, and 
taken machines designed by other makers, an from the work- 
ing of those machines he bad checked the figures, so that they 
were at the same time developed from first principles and from actual 
experience. With regard to the efficiency curves for single-phase com- 
mutator-motors, as criticised by Mr. Fynn, better efficiencies could prob- 
ably be obtained by making a more liberal design, but he thought that 
the efficieneies given in his Paper would һе found to be about the 
average, although perhaps slightly on the low side. Mr. lynn had 
also rightly pointed out that for single- )hase induction motors the 
constant was 0:115 instead of 0'145 ; he, the author, was referring to 
single-phase generators, in which the constant was 0:145. 


— — 


THIRD REPORT TO THE GAS-ENGINE RESEARCH 
COMMITTEE OF THE INSTITUTION OF MECHA- 
NICAL ENGINEERS.* 

BY PROF. FREDERIC W. BURSTALL. 


Summary.—The author describes experiments on a gas engine using 


very high compressions. The thermal efficiency was found to increase | 


up to 43 per cent. as the compression rose, but to subsequently fall off. 


It was also found that for a given compression a certain mean pressure 


exists giving the highest efficiency. 


The experiments were carried out at Birmingham University on 
an engine by the Premier Gas Engine Co. Since very high com- 
pressions were desired, scavenging was adopted, and the engine, 
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governor, and a positively driven pecker block, actuated by the half.. 
speed shaft, the ,overnor thus controlling the opening of the air- 
and-gas valve. The mixture, after passin through this valve, 
enters through the breech end into an annu casing, which con- 
tains the inlet valve, and then into the cylinder itself. After shut- 
ting the inlet valve the usual sequence of compression, explosion, 
expansion, and exhaust follows, but about half-way along the ex- 
haust stroke a second valve, called the scavenger valve, lying along 
side the mixing valve, is opened from the lay shaft, and allows a 
current of cold air from the differential piston to enter into the 
motor cylinder. This serves the double p e of clearing out the 
exhaust products, and at the same time cooling the inner sur! 
During the idle stroke of the engine this scavenging charge is simply 
compressed and expanded in the passages leading up to the mixing 
and scavenger valves. In order to prevent, as far as possible, any 
possibility of pre-ignitions occurring through hot surfaces, every 
part of the engine exposed to the flame is water-jacketed, and in 
order to estimate the amonnt of heat rejected through each of these 
surfaces, the water services are taken from separate measuring 
tanks, and discharged without a mixture from water from any other 
surface. The temperatures of discharge were in each case measu 
by thermometers placed in the outlet pipes. The number of separate 
services are as follows :— і 


(1) The barrel. This includes the water round the liner only. 

(2) The breech, which includes the water supplied only to the flat 
end of the cylinder end. 

(3) The piston. 

(4) The inlet valve, inlet casing, and exhaust valve. 

Lodge’s ignition is used. 

The engine works entirely with producer-gas made from bitu 
minous fuel, supplied from а 500. M. v. producer of the Mond pattern 
made by the Power Gas Corporation. 


Object of the Tests.—The tests were undertaken to determine il 
the first place the thermal efficiencies based on the indicated horse 
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Fic, 1.—16 IN. x 24 IN. EXPERIMENTAL Gas ENGINE. 


which was capable of giving 150m v. at 170 revs. per min., was 
modified so as to permit of compression up to 20016. per square 
inch, and initial pressures of 600 1Ь. per square inch. The stroke 
was 24 in., and the diameter of the cylinder was reduced from 20 in. 
to 19 Cross sections and side elevations are given in Figs. 1 
and 2, 

The engine was so constructed that it could be worked on any one 
of the three known systems of governing, namely, (а) keeping the 
quality of mixture constant, and varying the amount; (^) keeping 
the quantity of mixture constant, and varying the amount of gas; 
(c) hit-and miss, or cutting out of charges. ‘The engine was origi- 
nally arranged to work on system (a), but during the whole of the 
experiments it was arranged to work on system (b). As the tests 
are i at full power, the difference between the two is extremely 
small. 

The working of the engine is as follows: Starting with the 
suction stroke, the combined air-and-gas valve is opened to a pre- 
determined point, by a pivoted lever under the control of the 


* Abstract. 
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power at various compressions, having regard to the the] 
mixture, and, in the second place, to formulate if possible ee 
connecting efficiency and compression. Thus, at each comp sas 
it was proposed to run a series of trials with different pares 
which was done by using a number of different mixing ^ а 
which the ratio of the air and gas ports varied. bere vi 
position of the gas throughout the tests been uniform t 
have been a simple matter, but as the producer plant bii ж 
worked at a fairly light load it was impossible to ensure di 
that the composition of the gas should be exactly what "m 
for the particular valve employed. The calorific value 0 tlo 
aimed at throughout the tests was 160 B. Th. U. per cubic foo 
value). 

Results of the Tests, It is not proposed to analyse at any - 
the results which are given in the tables, as it wou 2 
only а great amount of space, but might possibly lead to value 
hension on account of having to employ constants, the 
which are not agreed upon by all authorities. : ad that 

In considering the thermal efficiencies it will be noticed 
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each compression there is a particular mean peee are which gives 
the highest economy for that compression. This pressure appears 
to range between 85 Ib. and 95 Ib. for all the compressions, with the 
tendency to increase as the compression goes up. Higher mean 
pressures than these caused the efficiency to fall off. The rise in 
efficiency with the compression is very marked, rising from a mini- 
mum of 28 per cent. up to a maximum of 89 per cent. After this 
point the efficiency increases comparatively slowly, reaching the 
maximum of 48 per cent., and then diminishing to 89 per cent. on 
the highest compressions of all. This result does not accord with 
the usual belief that economy increases with compression, when a 
suitable mixture is used. The cooling action of the walls, however, 
affects the result materially. Consider the contents of the cylinder 
at the end of compression. The gas is confined іп a space 16 in. 
in diameter, at the highest compressions about 81 in. long, and at 
the lowest compressions about 64in. long, the gas being entirely 
surrounded by water-cooled surfaces. This being the case, the 
leakage of heat during compression will be greater proportionately 
at the high than the low compressions, because the higher com- 
pression is accompanied by a higher density and by a temperature 
difference between the walls and the charge, and this more than 
compensates for the reduction of the area of surface exposed to the 
gases. Hence, after some definite compression is reached, further 
compression will result in a loss of economy and not a gain. For 
this particular ongine the most economical compression pressure is 


Elevalion. 
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throughout the entire period of the running of the tests. In the 
heat rejected to the different portions it is found that the barrel 
takes, roughly speaking, 50 per cent. more heat than the breech, 
that the piston takes about half the heat of the breech end, and the 
valves about three-quarters tha“ of the breech. The explanation of 
the breech end taking more heat than the piston, although their 
surfaces exposed to the hot gases are the same, is the fact that the 
exhaust pipe passes through the watered breech end, and, therefore, 
abstracts heat during exhaust. 

Analysing the exhaust gases it is possible to calculate the ratio 
of air to gas, and then by assuming that the scavenger charge en- 
tirely removes all products of combustion, to calculatc the tempera- 
ture at the end of the suction stroke. This has been done for the 
trials in which the mechanically operated sampling valve was used, 
and it gives the ratio of the air to gas varying from 1:6 to 8:6, and 
suction temperatures varying from 44°C. to 121°C. (111°F. to 
250°F.). The maximum temperature calculated from these values 
was about 2,000°C. (3,632°F.), dropping to as low as 1,200°C. 
(2,192°F.) in all the economical runs of the tests given in thetrials. 

The whole of the experiments appear to point conclusively to the 
fact that the most economical mean pressure is very considerably 
below the maximum which can be obtained, and that the highest 
economies are obtained with a comparatively low maximum tem- 
perature. Both these results imply that the engine should not only 


i be subjected to lower pressure, but to lower temperatures as well, 
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apparently 175 lb. per square inch, but, of course, the particular 
Compression that will give the highest economy will vary according 
to the design of the clearance spaces, but it does not seem to be 
Probable to get a design which will give better results than in the 
engine experimented upon. 
In order to obtain higher thermal efficiencies by the aid of higher 
compressions, it would be necessary to increase the stroke of the 
engine in proportion to its diameter. In the particular engine ex- 
perimented upon the stroke is 1} times the diameter. If the stroke 
Were twice the diameter it might be possible to employ a higher com- 
pression pressure. In this way the disc of hot gas might till be kept 
fairly thick, but, of course, such a method would mean slower speeds 
of rotation for a given piston speed, and thus it is quite probable 
that the lower speed of rotation might produce prejudicial effects, 
5 would more than counterbalance the gain due to heat losses. 
very high mean pressures, extending to some 114 lb. per square 
inch, were proved to be very decidedly uneconomical, the economy 
alling from 89 per cent. to nearly 32 per cent. in certain cases. 
55 the actual tests the maximum pressure that was allowed was 
Olb., and this was only rarely reached. The heat rejected to the 
cooling water does not represent the whole of the heat lost to the 
walls, because the scavenger charge carries some portion of heat 
om the interior walls of the cylinder, and that heat is thrown into 
the exhaust. Hence, the values found for the heat rejected into the 
Jacket water are lower than those which are generally obtained for 
non scavenger engines. 
h The thermal efficiencies throughout were computed by taking the 
eat values from the Junker calorimeter, which was kept running 


GENERAL ARBANGEMENT. 


which arise in large engines from 


and thus many of tho difficulties 
pressures kept 


rich charges might be avoided, and the maximum 
down to quite reasonable limits. n 

This, of course, only applies to the indicated power, and the con- 
clusions as to the brake horse-power would be widely different. If, 
however, the engine is constructed to work only with these moderate 

ressures and temperatures, the whole of the working parts might 

be very much lightened, and thus a good mechanical efficiency 
obtained with the very moderate mean pressures. 

The report is accompanied by appendixes and a series of tables and 
diagrams giving results. 
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CHOICE OF RAILWAY MOTORS AS INFLUENCED 
BY GEAR RATIO.* 


BY P. GESING. 


The choice of а suitable gear ratio for а given railway motor 1s 
known to exert an appreciable effect on the еле consuniption. 
In what follows, a graphical method of arriving at the most favour- 
able conditions as regards watt-seconds per ton-meter will be ex- 
P suppose that there are several types of motors at our dis- 
posal, and that the problem is to select the type which, under the 
conditions considered, is the most suitable aud to determine the 
most economical gear ratio. The characteristics and other data re- 
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lating to the motors are supposed to be known. The tractive force 
on the level may be taken as 

' W-2Q--045, 
where W- tractive force in kilogrammes, Q = сат weight (in tons of 
1,000 kg.) per motor; v=speed in metres per second. | 

The mode of procedure will be best understood by considering a 
numerical example. The following data relate to a 750 volt motor 
with a gear ratio of 1:3 :—- 
Current, amperes .. 20 50 40 50 60 70 
Car speed, metres per вес... 16:8 13:22 11:55 10°55 9°78 9:25 
Efficiency (includ. gearing) 0'677 0:802 0:856 0:858 0-865 0 851 
Tractive force, in kilos....... 61:5 1890 2265 315:0 4050 4940 

From the above it is a simple matter to calculate the speeds and 
 tractive forces corresponding to gear ratios of 1:375, 1:4, 1:45, 
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Fic, 1.— RELATION CONNECTING WaTT-SECONDS PER METRE WITH VALUES 
or Gear RATIO. 


1:5 


1:5,1:5:5 and 1:6, the efficiency of the gearing being assumed 
constant for all values of the gear ratio. ‘Thus, for a current of 
10°55 x 3 5:97 


50 amperes and a gear ratio of 1:6,the speed is 


metres per second, and the tractive effort is 515 X6 680 kg. A 
complete set of values for the gear ratios mentioned above is tabu- 
lated (Table I.), and the corresponding families of curves are plotted. 
If Z=total tractive effort (kilogrammes) per motor, and g gradient 
ZW. Z-04* 95 B 
100 100 AES d 
means of this formula, we can, using corresponding values of / and 
v^ us given by the curves derived from Table I., find the relation 
connecting s and the current for the various values of the gear 
ratios given above. Let these be entered in а table, which we shall 
call Table II., and let a corresponding set of curves be drawn, A 


expressed as a percentage, we have g — 


Gear Ratio 


5 10 
Gradient. 


15 £0 
Per cent. 


Fic. 2.——CoNNECTION BETWEEN GEAR RATIO AND GRADIENT. 


third table (Table III.) is next constructed, containing correspond- 
ing values of efficiency and gradient for the various values of the 
gear ratio, 

If у denote the efficiency, then we have 
Zx981 

In ord bl RU 

n order to enable us to apply this formula irs 
nnother table (Table IV.), Жир үр Z and v e ее "t 
the gear ratio and gradient. Using the results contained in Tables 


Watt-seconds per metre = 


IIT. and IV., we obtain the relation connecting the watt-secon 
per metre with the value of the gear ratio for various gradient 
This enables us to plot a set of curves, such as those shown in Fig, 
which refer to the motor under consideration, and to a car weig 
per motor of 15 tons (1 ton - 1,000 Kg.); the curves shown соп 
spond to gradients of 0:5, 1, 1:5, 2 and 2 5 per cent. From ea 
curve we can select the gear ratio corresponding to the minimu 
watt-seconds per mile, and then, utilising the results previou 
obtained, plot two new sets of curves—the curve shown in Fig. 
which connects the best gear ratio with the gradient, and the eur 
shown in Fig. 3, which connect v and » respectively with the g 
dient when the gear ratio has the best value. | 

For each of the motors in question a set of curves, such as thi 
of Fig. 3, is drawn. The required speed corresponding to the gi 
mean gradient being known, those motors are selected which : 


Efficiency per cent, 


^ 10 15 20 52 
Gradien', Per cent. 
Fic. 3.—Srerp AND EFFICIENCY Curves CORRESP.NDING TO Best ( 
RATIO, 


capable of maintaining this speed when the most economical 
ratio is employed. From among these, the motor having 
highest efficiency at therequired speed is finally selected. 
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EFFECT OF GEAR RATIO ON ENERGY 
CONSUMPTION.* 


BY W. BETHGE. 


The energy consumption during the displacement of 4 
through a given distance is due partly to frictional and gr 
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ЧИГ 
resistances, partly to the storage of kinetic energy during t 
celeration period. The two former have definite values, an 
as they are concerned, no saving of energy is possi? e. с 
energy consumption during the acceleration period varies acco 
the particular circumstances of each case, and a suitable choice | 
ditions allows of a reduction in this part of the energy | 
In what follows, the effect of the gear ratio on the en con 
tion will be investigated, and the results will emphasise the пе 
* Abstracted from the Elektrische Krafthetriebe und Bahnen 
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of carefully determining the gear ratio in the case of each new line 
if the most economical method of working is to be secured. 

We shall consider a train of four carriages weighing, when half 
full, about 200 tons. Let each car be equipped with two 550-volt 
continuous current motors, type G E 66, each of 118 H.P., and let the 
usual series- parallel control be used. The characteristics of the 
motor are ehown in Fig. 1. The mean starting current has in all 
cases been assumed to be 220 amperes per motor. The retardation 
during breaking has been taken at 0:65 metres per seconds. The 
frictional resistance has been determined by means of the formula 
У = (2:54-0:001V?) Q, where V speed, in metres per second, and 


Q=weight. The effect of the moments of inertia of the rotating 
portions was found to be equivalent to the addition of 
kg. вес.3 : 
400 „ — for a gear ratio . . . 4 e 1:2 
900 5 rernm : 
1,175 T m CCC 1 4 
1,750 M as CCC 1:5 


The energy consumption was in each case determined by drawing 
the watts as a function of time, and then integrating it. The results 
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Gear Ratio. 
Fic, 2.— CONNECTION BETWEEN WATT-HOURS PER ION. KM. AND GEA Ratio 
FOR VARIOUS VOLTAGES. 


are exhibited graphically in Fig. 2, and from this it will be evident 
that the variations in the energy consumption with variations in 
| the gear ratio are very considerable. Similar curves are obtained 
if the energy consumption be plotted against gear ratio for various 
. train weights, various distances apart of the stations, and various 
mean speeds. 

_ In general, the determination of the most economical gear ratio 
18 а comparatively simple matter, the voltage, length of run, train 
, Weight and mean speed being known. 


INFLUENCE OF TEMPERATURE UPON THE 
, MINIMUM POTENTIAL OF SPARK DISCHARGES.* 


BY Р. PRINGSHEIM. 


The purpose of these researches was to determine the influence of 
temperature upon the minimum potential (M.P.) of point dis- 
charges. Previous observers differ concerning the sharpness of 
definition of the M.P. According to Röntgen the М.Р. is always 
less than the corres onding initial potential (I. P.), and — M. P. is 
always numerically less than + М.Р. Precht maintains that the 
. difference between M.P. and I.P. is often over 1,000 volts, whereas 
Tamm puts it at 60 volts. Evers found that the difference is much 
greater for negative than for positive point discharges. According 
to Warburg, — М.Р. may exceed + M. P. if the point is greasy, but in 
any case the quantity of electricity leaving the point is much greater 
for a negative discharge than for a positive discharge of the same 
numerical potential. 

Precht further found that if the air is highly ionised by the dis- 
charge, the “ apparent M. P. may be even higher than the I. P. This 
18 confirmed by Evers, but not by Tamm or Stark; the latter attri- 
butes the occurrences to the effect of heat. 

The author found in his own experiments values in accordance 
With the most various results of previous observers. The effects 
seem, in fact, to depend capriciously upon a number of unknown 
conditions. 

The arrangement adopted was practically that devised by Röntgen. 
The two poles of в two-plate Holtz machine were alternately earthed 
and connected with the Braun electrometer E, whose case was 
earthed. From the electrometer one branch of the circuit went 
through two cadmium iodide resistances of different concentrations 
&ıving rough and fine adjustments. Parallel to this circuit was a 
— — e апа ine adjustments. Parallel to this circuit was е 
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tinfoil condenser of 20 sheets. A third branch went to the point S, 
introduced centrally into а metal cylinder, P, 5 сіп. wide and open 
at the top, the distance of the point from the bottom being 1:5 em. to 
2cm. The bottom plate was earthed either direct or through a 
galvanometer, G, so that when a suitable potential was reached an 
electric current passed from the point through the bottom plate and 
galvanometer to earth. 

For the experiments at high temperatures the point and tube 
were enclosed in a quartz cylinder 15cm. long and 5:5 cm. wide, 
ending at both ends in tubes 15 cm. long. The point wassurrounded 
by а box of gold sheet connected with the Holtz machine by means 
of gold and platinum wires. This had the effect of avoiding any 
chemical action. The temperature was determined by means of 
a platinum rhodium thermocouple in a porcelain tube. 

The author summarises his main results as follows: 

The minimum potential of the negative point discharge when not 
illuminated is not an absolutely constant quantity, especially when 
the point is quite new. But after some time it assumes a value 
which not only is maintained for a very long time, but also, when 
changed by any influence, such as heating or radium rays, always 
returns on restoring the original conditions. This permanent value 
applies especially to pressures below 500mm. When the pressure is 
constant, and the point is heated above a red heat, the negative 
М.Р. is distinctly lowered down to a point which is not affected by 
ee heating. This value is also restored on restoring its con- 

itions. 

As regards the manner in which the negative point discharge dis- 
appears—t.c., in which — M.P. sets in—three cases must be dis. 
tinguished : — 

1. The current is sharply broken at а finite value (usually at 
ordinary temperatures and pressures below 500 mm.) ; then the M.P. 
is always smaller than the I.P. 


— STD 


реи: и 
am 
5 | 


/ 7 
8 


os f 
77 
I 


2. After the continuous current has ceased impulsive discharges 
take place (at ordinary temperatures and pressures above 600 mm.). 

8. The current disappears quite steadily as the potential is 
lowered: M.P.=I.P. (Gorton’s normal value at temperatures above 
500°C.). 

The M.P. of the positive point discharge is, as a rule, very con- 
stant. The effect of heating under constant pressure is insignificant, 
and there is no marked diminution on heating above a red heat. 

The current intensities increase slowly on heating, but very 
rapidly above 500 deg. from a negative point. un 

Qualitatively, the phenomena are the same in air and in nitrogen. 


2 


Magnetic Properties of an Iron Alloy.— La Lumière Electrique 
gives the results of some tests due to Siegwart on sheets of an 
alloy of iron whose composition was Fe 96:4 per cent., Si 3-4 
per cent., Mn 02 per cent. The author determined by the 
ballistic method the induction reached in the sheets and the 
hysteresis losses for field strengths varying between 0:0001 and 
150gauss. The results obtained show tbat for inductions 
between 5,000 and 18,000 the alloy behaves like the best of 
the sheets at present used, and in intense fields—e.g., 105 gauss 
— the induction attained is 17,900. This result contradicts those 
of Watson (The Electrician, Vol. LX., p. 4), who showed that 
for high inductions these sheets were inferior to ordinary steel. 
As regards hysteresis losses, Siegwatt shows that these alloys 
are greatly superior to ordinary soft steele, especially at mode- 
rate inductions. The author also made numerous measure- 
ments in weak fields, which contradicted Lord Rayleigh’s state- 
ment that the permeability is constant in fields of less than 
0-04 gauss. It is regrettable, however, that the author does 
not describe his method of working, nor the precautions taken 
to prevent the large errors which may occur when delicate 
measurements of this kind are made in weak fields. 


E 
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pressure of the exhaust to be kept in the neighbourhood 
of the pressure of compression there has at the same time 
been a certain loss in heat efticiency, which we cannot 
expect to be made good until compound worxing has 
proved itself to be as successful as simple working, More- 
over, defects in construction and the desire to avoid 
extreme weight in the parts of gas engines set a limit to 
compression beyond which it is not desirable to go, and a 
good many years ago Mr. DUGALD CLERK, in his well- 
known book ou gas engines, set this limit at about 200 lb. 
per square inch, corresponding with which the ideal 
elliciency, according to his calculations, would exceed 50 
per cent. 

In an interesting and important report, part of which is 
reproduced in our present issue, to the Gas Engine Research 
Committee of the Institution of Mechanical Engineers, 
Prof. F. W. BunsTALL gives the results of tests confirming 
this view. In the particular engine which was used for 
the experiments, and which was specially modified for the 
purpose, the efficiency increased rapidly with increasing 
compression up to a certain point, after which it increased 
slowly, and finally fell off. The maximum thermal effici- 
ency obtained was 43 per cent, and for this particular 
engine the most economical compression pressure was found 
to be 175 Ib. per square inch. Apparently, if the gas is 
compressed bevond a certain point, the increased loss in 
heat due to the radiation of a comparatively small 
volume of very dense gas is greater than the saving 
of radiation due to diminished surface. In the case of a 
gas engine having a longer stroke in proportion to its 
diameter than the one under test, this limiting value of 
the compression would probably be increased, but the 
speed would then have to be lower, and it does not follow 
that the gain would be material. Further, it is found that 
there is a particular mean pressure which gives the highest 
economy for any particular compression. This mean pres- 
Sure was found to vary between 85 lb. and 95 lb. per square 
inch for all compressions used in this research, the tendency 
being for this mean pressure to rise as the compression was 
Increased, 

Prof. BURSTALL reaches the important and satisfactory 
conclusion that the most economical mean pressure is very 
considerably below the maximum that can be obtained, 
and that the highest economies are obtained with a com- 
paratively low maximum temperature. This being so, 
some of the defects which arise in large engines from rich 
иды, might һе avoided and the maximum pressures kept 
бы, н Within reasonable limits. It, therefore, follows 
е over-all efficiency, which is, of course, the most im- 
] rant efficiency that we have to consider from the practical 
a view, may be brought to a high value, because the 
reall ng parts need not be made excessively heavy to attain 

tally high thermal eftieiencies. 
ШЕЕ“ 
REVIEWS. 


Copies of the 
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00 receipt of Published price. A- id 5 pet cent. for abroad or for foreign booke. 


i — —— 
Technical Electricity. By H. T. DavipaE and R. W. HUTCHINSON. 
The «() W. Clive.) 4з. 6а. | | 
of the Tees Science Series " of text books, the product 
fectly vll Tutorial Press, has a great reputation— per- 
Under rov; eserved —for examination purposes, and the volume 
review helps to maintain this reputation. For this 


reason the book is a concise summary of the facts with which 
a candidate for the City and Guilds examinations should be 
acquainted. Its title is admirable and demonstrates the 
authors’ wisdom in abstaining from identifying their work 
with electrical engineering. Technical Electricity " is not 
an engineering text book, but it is none the less of considerable 
value to a class of students whose literary requirements have 
been more or less neglected. | 

In their preface the authors call attention to the extreme 
care which they have devoted to “units,” but unfortunately 
their care has not been sufficient to avoid а very common error 
with regard to the “knot.” Throughout the book this is 
defined as being synonymous with nautical mile. Minor errors 
of this kind will probably do very little harm, but they should be 
corrected in the next edition. This applies also to the statement 
that the first swing of a ballistic galvanomoter is proportional 
to the quantity of electricity. Perhaps it is held that tech- 
m students need not be bothered about the sine of half tho 
angle. | 

The scope of the book is a wide one, from fundamental units 
to dynamos, arc lamps, telephones, submarine cables, &c. 
Manifestly, it would be impossible for one book of reasonable 
size to cover all the ground thoroughly, but the authors are to 
be congratulated upon the discrimination which they have dis- 
played, and on their success in producing a work of consider- 
able value to any student of ordinary intelligence. 


Der Schalttafelwürter. Ву EwaxvrL SrApELMANN. (Hanover 
Dr. Мах Jünecke.) 1907. Pp. 158. M2. 40pf. 

This little volume purports to familiarise the switchboard 
attendant with the apparatus, switch gear and instruments 
coming under his control and also to give him a general 
insight into electrical engineering. The book starts with an 
introduction dealing with first principles and definitions. In 
the next place the different kinds of direct and alternating- 
current generators are briefly discussed and diagrammatically 
illustrated ; also transformers, converters and accumulators, 
Then current-consuming devices are explained in some detail, 
such as heating apparatus, arc lamps, glow lamps and electric 
motors. 

А general description follows with diagrams of the various 
classes of apparatus—d ynamo-regulating switches, the regula- 
tion of dynamos, battery charge and discharge switches, motor 
starters, measuring instruments, &c., to enumerate just a few 
examples. Sections on methods of connection and distributing 
systems are also given and made clear by simple line drawings, 
and useful hints will be found on the parallel running of 
dynamos and alternators and the treatment of batteries. 

The section on switchboards gives a general survey of the 
different types of boards, their object, manipulation and 
arrangement, without entering into the details of, or illus- 
trating, the various constructions adopted in practice, which, 
however, is hardly to be expected in a small handbook of this 
character. The final three sections contain some very useful 
practical rules as to the care and handling of the different 
appliances on switchboards, &c., also suggestions for rendering 
first aid in the case of burns and apparent death from electric 
shock. 


subject-matter; is carefully selected and explained, and is 
reliable. It should prove of considerable use to switchboard 
attendants. 
i m. By KARL. WALDMANN. 
Вет ваш. né eli Deere von Gustav Schade.) Pp. 54. 
This little book constitutes a very interesting contribution 
to the subject of commutation phenomena. The. results of a 
number of valuable tests relating to this subject are set forth, 
and altogether a careful perusal of the book is well worth tho 
trouble. After reading the book, however, the reviewer is 
only confirmed in his opinion that an even remotely accurate 
predetermination of the commutation constants of a machine 
is rarely practicable. When one considers the effects of varia- 
tion in width, material, quality and structure of the brush, as 
well as in the design of the brush-holder, of variations in tho 
current - density at the brush surface, of the specific brush pres- 
sure, of the peripheral speed, of the commutator tempcra- 


The general arrangement of the book is good, and the 
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current in micro-amperes (a) which the circuit would tl 
supply through the galvanometer G was measured. Then 
R be the resistance of the galvanc meter, which was a Cromp 


ture, of the number of segments per slot, of the number 
of slots per pole, of the material of the pole shoe, of the 
width of the are of the commutating pole when commutating 
poles are used, of the degree of saturation of the commutating 
pole, and of at least a dozen other factors, it seems to the 
reviewer that the only rational plan is to design machines 
with a large factor of safety in the matter of commutation. 
In all other matters of engineering design, large factors of 
safety are not only allowed, but required. In this matter of 
commutation, however, the designer is not thanked when the 
commutation is needlessly excellent, but, on the contrary, is 
usually reproached that he should not instead have produced a 
cheaper design ; the machine is generally rated up until the 
commutation is on the verge of being unsatisfactory, even 
though this rating up is inconsistent with thermal limitations. 
In view of the extreme sensitiveness of commutation to the 
influence of each of the large number of factors above men- 
tioned, it is futile to expect a design to come out just within 
safe commutation limits when operating at the thermal limit 
of output. There is no other common-sense course than to 
not only permit, but require of the designer, a very large factor 
of safety with respect to commutation. A study of the treatise 
before us cannot but strengthen this conclusion. 

On p. 34 the subject of the magnetomotive force of the coils 
short-circuited under the brushes, comes in for treatment, and 
allusion is quite properly made to Pohl's important investiga- 
tions on this subject, published in 1905. It may, however, be 
interesting to point out that in Punga’s '*Das Funken von 

| | Kommutatormotoren," also published in 1905, there is at 
a" p.33 a chapter on this very subject, in which, moreover, 
|| reference is made to investigations carried out by Punga with 
respect to this effect, over a year prior to the publication of 
his book. 
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The text and illustrations are very carefully prepared, and NE 
| consequently it is in no spirit of criticism, but rather аз of -00 
| | some possible service to the author, that the reviewer would ( ae му и фо ле dE 
| point out a typographical error on line 17 of p. 10, where the ч di d of л in Degrees Centigrade, 
| equation should read = їх, – ix» Furthermore, in the next Fio. 2. 


Noto Positive gis indicates the passage of а current from cast pho 


| to the last eolumn of the second little table on page 13, the ent fr 
| | | ronze to the material at the hot junction. 


entry 0:02 should read 0:20. 
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| THERMO-ELECTRIC PROPERTIES OF COMMON 
| | METALS AND THEIR ALLOYS. 100 
| | BY A. б. WARREN AND F. MURPHY. 
| £0 


| A short time ago, when considering the design of a low- 
reading potentiometer, it became necessary to know, with 
some degree of accuracy, the thermo-electric properties of,the 
more common metals. Search amongst the results obtained 
40 


- 40 


Thermo-Electromotire Force in Micro- Volts. 


Pic. 1.—GENERAL ARRANGEMENT OF APPARATUS, 

by various investigators revealed the fact that, though the 
thermo electric properties of the metallic elements were well 
known, easily obtainable information of the properties of com- 
mon alloys was somewhat meagre. In order to obtain the 
necessary data the following experiments were made:— 

_ Method. — he general arrangement of apparatus is shown in 
Fig. 1. "Three cast phosphor bronze rode, about liu. diameter 
were soft-soldered together to form the three sides of a square 


—100 


- 130 


of 1 ft. side, and the material under te 1 „% 3% % 5 o Tn 

2, 1 | materi: or test was soft-soldered to ч Wr ce | ЖУО 
the free ends. The resistance (r) of the lengths of material Diflerence of Temperature in Deyrees Contig 
together with the rods, , Ес. 3. 


: N was then measured. The soldered MF 

n were inserted in the calorimeters C, С», containing Midget of about 25 ohms resistance, the thermo БЕП 

ур | Es VAI оп temperatures ( Г.) of the hot junction, and volts e—(R -r7)a. Figs. 9 and 3 show € plotte ап 
te nearly constant temperature (T-) of the cold junction, the values of (T, - T:), Fig. 3 being to a larger scale t 
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Material and reference. Description, &c. k. 
Len RES Soft wire; 32 S. W.G. GG +132 
Steel . ianoforte wire; 24 S. W. ............| + 8:8 
Copper (16) ............ Hard drawn wire ; 16 S. W.G. ‚| + 175 
„ (2 . High conductivity wire, originally + 1°75 
covered but covering removed; 
22 S. W.G. 
iy. (бу сызыу.» High conductivity wire, Originally; + 1-64 
coverel but covering removed; 
S.W.G. 
Manganin (24) ......... | Old wire; 24 З.УУ.С......................... * 175 
" $6) ......... | Originally covered wire but covering| + 0:52 
removed ; 36 S.W.G. 
8 (30) ......... Originally covered wire but covering + 0:35 
removed ; 30 S. W.G. 
- (2)......... ‘Originally covered wire but covering | + 0°35 
removed ; 26 S. W.G. | 
is (A) «cou Same as manganin (30) before special, + 0:22 
treatment. See conclusion. | 
Phosphor bronze cast; Cast rods 12 in. long, 2 in. diam. . Cog га 
rods Wheel Brand“ Alloy No. 2 (Copper 
| +8 to 12 per cent. tin and phos- 
i phorus.) Used as base, i 
Phosphor bronze (22)| Wire; 22S. W. G. See footnote ..... — 0:05 
5s „ (28) M // T — 0:07 
j „ (16) „ ÁN E — 0:16 
Я „ Sheet | Strips cut from 21 S. W.G. sheet. 0:40 
» „ (A) [Same as phosphor bronze (28) before| — 0:75 
special treatment. See conclusion 
Phosphorbronzerolled| Rolled rods, 12 in. lon „ in. diam.| — 4:95 
rods (copper + 2 to 6 per cent. tin. and 
phosphorus) 
Solder cese Soft blowpipe solder, thin sticks . — 0:77 
P MR Strips cut from commercial sheet... — 1:29 
Hard brass Wire; 21 S. W. . e — 1:58 
Soft Drasss „ 21 „ produced by anneal-| — 242 
- ` ing above wire 
Aluminium Va sepe esas Wite; 28 S. W. I q — 171 
Gunmetal .............. Cast rods, 12 in. long, 1 in. diam — 315 
Platinum silver ...... Wire, 0"011п. diam eo eenean. — 8:65 
Platinoid ............... Originally covered wire but covering! – 15:5 
removed ; 28 S. W.G. 
Eureka ......... . | Originally covered wire but covering) —43:5 


"S | removed ; 24 S.W.G. 
Accuracy of measurement, about 0:02 microvolt. 
NorEÉ.—All phosphor bronze was of * Cog Wheel Brand," made 
under same patent, 


Which is expressed by saying that e = ЕТ, – Ta) where £ = micro- 
пета l'C. In Ње above table £ is given for the materials 
sted. 


Conclusion.—An examination of the curves in Figs. 2 and 3 
reveals many interesting points. Differentspecimens of thesame 
material yield sensibly different results. In the case of phos- 
phor bronze the disparity which exists between the results 
given by the rolled rods and the other forms is especiaily 
remarkable. The soft brass wire was cut from the same 
length as the hard-drawn and was annealed by heating, and 
quenching in water. As will be seen, the thermo-electric pro- 
perties were considerably modified by the treatmebt. 

he curves marked manganin (A) and phosphor bronze (A) 
thow the results obtained in an attempt to determine the 
magnitude of the error which might be produced at a silver- 
soldered Junction. For instance, in a tapping from a poten- 
tiometer coil the potential lead would be silver soldered and 
the physical properties of the lead and the wire of tbe coil 
near the junction might be affected. Then a difference of 
temperature existing between the coil and the lead near the 
junetion (due to the conduction of heat from the coil by the 
lead) would cause a thermo E.M.F. This point was tested as 
follows: Two lengths of manganin wire (30 S. W. G.) cut from 
the same length were silver-soldered together. One was to 
represent the end of the coil and the other the lead. Fora 

stance of about 8 in. from the junction the lead was heated, 
y means of an electric current, until it attained practically 
the same temperature that was employed in making the junc- 
hon. Then a difference of temperature was established be- 
tween the junction and the extreme point on the lead where 
heating had taken place. The curve shows that the process 
had but slightly affected the properties. The slight effect 


o 
о 
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produced showed that the affected portions of the wire, in its 
thermo-electric properties, approached phosphor bronze rather 
more closely than the unaffected portions. 

The effect produced on phosphor bronze by the same treat- 
ment was more marked. 

It is known that inelastic straining will affect the thermo- 
electric properties and, generally, one may say that the pro- 
perties of a material are not explicitly determined by the 
chemical composition, but that the physical condition is an im- 
portant determining factor. | 

From the curves it will be seen that the use of phosphor 
bronze, cast, sheet and wire, and Manganin with manganin 
tappings affords a ready means of considerably reducing thermo- 
electric errors. 

Finally, the authors wish to express their gratitude to Prof. 
J. T. Morris for his kind direction of the experiments, which 
were conducted in the Electrical Engineering Department of 
the East London College. 


. ——.—........— 
THERMO-ELECTRIC COUPLE POTENTIOMETER. 


This potentiometer, made by the Cambridge Scientific Instru- 
ment Co., is designed for measuring accurately small differences of 
potential not exceeding 80 millivolts, and is intended specially 
for use with thermo-electric couples. 

The method of measurement adopted in the instrument is an ex- 
tension of the well-known potentiometer method, and enables the 
unknown potential difference to be accurately balanced by an ad. 
jus'able potential difference standardised in millivolts by means of a 
standard cadmium cell. This adjustment can be made by direct 
reading to 10 millivolt, and by estimation of tenths to 1 microvolt. 

The arrangement of the potentiometer circuit is shown diagram- 
matically in Fig. 1. An accumulator cell, shown at B, supplies the 
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current to the main circuit. Starting from the positive pole of the 
cell the current passes through the adjustable resistances R, and R,, 
the resistance coils BC and SC, and the graduated wire SS; then 
through the resistance coils marked MVC and the graduated wire 
VV to the negative pole of the cell. | 

The total resistance in the circuit is arranged во as to give a fall 
of potential of about 1 volt per 50 ohms circuit resistance, and the 
resistance coils BU.and SC are adjusted so that the fall of potential 
from the point M to a point, N, on the wire SS is approximately 
equal to the E.M.F. of a cadmium cell. The adjustable resistances 
R, and R, are introduced as a means of adjusting the resistance of 
the circuit; R, gives a rough adjustment with a range of 10 ohms, 
and R, gives a fine adjustment with а range of about 2°5 ohms. 

The wire SS is graduated so that the reading shown at any point 
on it is the P.D. betwoen that point and the point M on the busts of 
a fall of exactly 1 volt per 50 ohms resistance in the circuit. If, 
therefore, a standard cell, C, is connected up in the usual woy 
between M and the point N on the wire which marks its A w 
at the existing temperature, and an exact balance be ona A M 
means of the adjustable resistances R, and R.) between 5 i 
of the cell and the P.D. betwesn the points M and N, t : * T 
circuit becomes accurately adjusted to a fall in potential of 1 volt 

ircuit resistance. | i 

Pehe сой MVC is a continuous coil in 29 sections, each а шен 
is accurately adjusted to a resistance of 0'05 ohm. On ш сае 
1 volt рег 50 ohins the fall of potential in each section is t ine n y 
lmillivolt. Similarly, the resistance of the wire VV being: о ү 
the fall of potential along its length is 1°2 millivolts. Thus, in the 


604 THE ELECTRICIAN, JANUARY 31, 1908. 


portion of the circuit between the points P and Q, including the 
coils MVC and the wire VV, there is an available fall of potential 
of 30:2 millivolts. If, therefore, a thermo-electrie conple or any 
unknown source of E. M. F., less than 80 millivolts in value, be in- 
troduced, as at X in the figure, between the points P and Q, and if 
the point of contact at Q be adjusted until an exact balance is ob- 
tained, the E.M.F. of the source can be measured, exactly, in milli- 
volts, and the fraction of a millivolt determined by the graduation 
of the wire. а 

The key К is a special double key arrangement, by which the 
galvanometer G can be put in circuit either with the standard cell 
C, or the unknown Р.Р. at X. By pressing the contacts at cc the 
eireuit of the cell C is completed through the galvanometer, and by 
pressing the contacts at x the circuit of X is similarly completed. 
It is thus possible, when measuring the P.D. at X, to test the ac- 
curacy of the fundamental adjustment for the standard cell without 
disturbing any of the connections. It is also possible, by locking 
the contacts at xr, to follow the variation of a variable P.D. at X.“ 
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In the construction of this potentiometer a circuit of the type 
described above is attached to a sheet of ebonite and enclosed in a 
box of which the ebonite sheet forms the cover. The dials and 
other adjusting appliances are arranged in the usual way on the 
upper face of this ebonite top. 

he arrangement of the potentiometer circuit in the box is shown 
diagrammatically in Fig. 2, which is lettered to correspond with 
Fig. 1. 

The terminals B, G, C and X are provided respectively for the 
insertion of the accumulator cell, the galvanometer, the standard 
cell and the unknown P.D. 

The adjustable resistance R, for rough adjustment is made up of 
five coils of manganin wire, each of 2 ohms resistance, with copper 
stud and-lever contacts arranged as shown in the figure. The fine 
adjustment resistanca R, is a continuous coil of manganin wire of 
a bout 2°5 ohms resistance, arranged so as to admit of continuous 
variation of the resistance included in the circuit. It is possible by 
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means of these adjustable resistances to make the standard cell 


adjustment with an accumulator cell in the circuit ranging in E.M.F. 
from 1:8 to 2:14 volts, 


The resistance coils BC and SC are coils of No. 2 
wound on bobbins with ade 
The resistance of the coil B 
about 51 ohms. 

The millivolt coil MVC is a continuous 
wire, wound as shown in the figure, во а 
tions, each having a resistance of 0:05 ohm. The tapping potential 
leads which connect the points of division between the sections to 
the copper studs of the dial are of copper, and are hard-soldered to 


8 шаррапіп wire 
juate surface exposure for radiation. 
C is about 42°5 ohms, and that of SC 


coil of No. 18 manganin 
3 to divide it into 29 sec- 


the coil at the bends which mark tho division points. The milli. 
volt dial is fitted with the usual stud-and-lever contac's made in 
copper. 

The two graduated wires SS and VV are arranged in the same 
way. One end of the wire is attached to a copper plug at c, and 
the other end is held by the spring and screw device shown at г in 
the figure. The general arrangement of the wire, tho graduated 
scale, and the sliding contact piece is indicated in Fig. 3; the scale ia 
shown at L, the contact piece in two connected parts at A and B, 
and the wire at SS. The contact piece is moved by means of the 
knob K, and its position on the scale is read by means of the index 
line Z, which is drawn on the transparent celluloid window, a, b, c, d 
in line with the knife edge C, which makes contact with the wire. 

‘Ths connection between these parts is more clearly shown in the 
cross section view given іп Fig. 4. The scale L is s:rewed on to e 


- 
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strip of copper, P, which is connected to one end of the tapping cir 
cuit of the standard cell. The sliding contact piece A B шаке 
contact between this strip of copper and the wire by means o 
the spring wire contact indicated at R, and the knife-edge contac 
at С, The arrangement of this knife-edge contact at C is showr 
by the small sectional drawing in Fig. 5; the slight spring in th 
bent strip D keepsthe knife-edge in contact with the wire under : 
steady even pressure. | ‚ 

The wire SS is of No. 19 manganin wire, and has a resistance o! 
0:125 ohm; the graduations on its scale as arranged for the stan 
dardisation of the potential fall in the circuit by the E.M.F. of the 
standard cadmium cell read from 1.018 volt to 10206 volt it 
divisions corresponding to , millivolt. 
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The wire VV is of No. 17 manganin wire, and hasa чш 
of 0'06 ohm; the graduations on its scale read from gero ү I 
millivolt in divisions corresponding each to 135 millivolt. 
is thus possible, as stated above, to read to one microvolt by estimat 
ing tenths on this scale. fa 

The simplicity of the sliding piece and the arrangement о : 
coils MVC make it possible to adjust for a balance easily E 
quickly. A rapid variation in the temperature of a Шешу ө 
can thus be readily followed; this is especially useful in the е : 
mination ofthe freezing point of a metal or in plotting a cooling curve 


The essential details of the key K are shown in plan oe 
tion in Fig. 6. When the draw slide D3 is drawn forward, AP thi 
figure, the slot L engages with the screw D on the underside 0 
tapping piece A, and locks the contacts at „ firmly down ; pie 
same time the stud C comes directly under the other tape e th 
D, and makes it impossible for the cc contacts to be made w usbe 
key is locked in this way. When, however, the slide x 118 in 
back, the key is free and can bo used, as already explaine cell o 
clude the galvanometer in the circuit of either the standa 
the unknown source of E. M. F. at X, as may be required. 

Fig. 7 gives a general view of the top of the instrumen d 
the several parts described above can easily be recognised: 


t in whic 
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In order to minimise the troubles due to thermo-electric effects, 
the only metals used in the construction of the bridge are copper 
and manganin; the thermo-electric powers for these two metals is 
so small that under ordinary working conditions there is no appre- 
ciablo thermo-electric effect. 

It will be noticed that the standardisation of the readings of the 
po entiometer in millivolts is derived from the E.M.F. of the 
standard cell. The absolute value of the ohm“ used in the 


Еа. т. 


adjustment of tho circuit resistance is of по importance; the 
relative values of the resistances in the circuit between the points 
M and Q must, however, be strictly accurate, and every caro is 
taken to secure the highest possible accuracy in this respect. 


CORRESPONDENCE. 


— x 


RESTRICTED HOURS SUPPLY AND DIVERSITY 
FACTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: With reference to your leading article in to-day's 
issue, you do well to call attention to the remarkable success 
of the * restricted hours” system at Burton-on-Trent. 

Having advocated this system so strongly in my Paper on 
" Stand-by Charges " four years ago, which I discussed very 
fully with my old friend Mr. Pringle at the time, perhaps I 
may be pardoned for expressing satisfaction at what, 1 think, 
is partly the fruit of my laboure, but principally, no doubt, of 
his enterprise. | 

As regards your statement that the diversity factor is not 
under control, I hope shortly to describe methods whereby 
the diversity factor of the sub-station load of any large 
generating station (/.е., the diversity factor as between sub- 
stations) may be brought under entire control and made as 
high as desired. 

his, too, without imposing any “restricted hour” clauses 
on the consumer.—I am, &c., 


Birmingham, Jan. 24. A. M. TAYLOR. 


qͤ—— ... .—.:b . 


THE AIR-GAP CORRECTION COEFFICIENT.* 
BY P. Н, POWELL, M.SC., M. ENG. 


Sunmary.—The author describes some experiments recontly carried 
out in continuation of a previous investigationt of the air-gap co- 
etlicient for slotted armatures. 


In the previous Paper the slots treated were open, having 
parallel sides, and a series of figures were given connecting the 
variables (width of slot and tooth, length of air-gap, &c.) with the 
air-gap correction coefficient; these results were compared with 
those given by the various formule that have been proposed from 
time to time, and indicated their limitations. The taper of the 
tooth was also considered, and was found to have only a very slight 


* Abstract of an Original Communication accepted by the кои 
of the Institution of Electrical Encineers for publication in the Journal. 
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effect on the coefficient, so that in the remainder of the experiments 
the teeth and slots were made parallel. The results obtained can 
thus be regarded as being correct: whether the teeth are tapering 
inwardly (as for a rotor) or outwardly (as for a stator). 

In the present investigation the slots are semi-enclosed, the 
majority of them being of a rectangular shape with the corners 
rounded. One of the experimental difficulties encountered in con- 
nection with the hydrodynamical method employed was the casting 
of the layer of wax so that it should be free from air bubbles. It 
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p=p-teh of teeth; s- width of slot; / width of tooth: 6=opening of slot; a- thickne:s 
of lip; g=nir-gap length ; d=depth of slot: r—radius of corners of slot. 


Fic. 1.— DiAdRAM or ТЕЕТН AND SLOTS. 


was found that if the dish containing the wax and glass plate was 
kept vibrating, the air bubbles were not able to form, the result 
being а clear plate of wax. The vibration was produced by rigging 
up ап electric bell so that the oscillating hammer tapped the sides 
of the dish in which the wax and the glass plate were cooling 
together. А 

Ав а preliminary to these later experiments the proportions of the 
teeth of a large number of machines of different makes were deter- 
inined, and the following table gives a summary of them. The 


meanings of the symbols are given by Fig. 1. 


t'veflicient. 
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A number of sets of photographs were taken, one dimension being 
varied at & time, while the remainder were kept substantially 
constant. The author gives a table showing the results obtained in 
28 different cases. These may be grouped in the form of curves 
(Figs. 2-6) thus eliminating slight discrepancies. The equation of the 
nearest straight line to curve in Fig.2 is coefficient = 1°22 - 0 96 g/p, 
to curve in Fig. 8 is coefficient - O18 s/p + 1:085 and to curve, іп 
Fig. 4 is coefficient = 0°58 b/p+1°04. Naturally there are an infinite 
number of combinations of the variables, but these curves should be 
capable of giving fairly accurate values for almost any combination. 


Cot ficient, 
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ill be seen, the chief factors determining the coefficient are 
T [мег of air-gap and the width of slot opening. The tonoa nE 
of the corners is unimportant, as also 18 the width of A A 1 
lip (а) of the slot, provided this width is above а certain mu 
ratio of the width of slot to width of tooth is of some ору pine 
In all these diagrams one member alone is slotted, that 1s. they 


Limits. 


Ratio. PP 
, | 0:2— 0°7 
a O4— 27 
К) 1 30-230 
x 5:0—32:0 
a/b | 2:5— 8:0 
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represent the case of an alternator with slotted armature and simple 
poles; the case of the induction motor, that is, having both mem-, 


bers slotted, can be similarly treated, but there arises a difficulty 
from the fact that the pitches of the teeth on rotor and stator are 
not the same. 

It was noticed from representative stream line photographs re- 
produced in the Paper that in each case the maximum induction 
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occurs at the edze of the tooth. Also that only a very small pro. 
portion of the lines manage to keep in the slot; this is very marked 
in comparison with some of the diagrams in the previous Paper for 
open slots. As might be expected, the disturbing effect of the pre- 
sence of the teeth on the distribution along the pole-face snd in the 
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pole shoe becomes more and more marked as the gap decreases. 
This will be seen by reference to Fig. 2, which connects values of 
the coefficient with values of the ratio g/p. Fig. 5 shows the effect 
of the rounding of the corners on the coefficient. Tig. 6 shows the 
result of varying the thickness of the lip, and from this it will be 
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seen that as long as the ratio «/p is above 0°03 the coefficient remains 
sensibly constant; below this value, however, the curve ascends 
steeply. The above experiments were conducted at the School of 
Engineering, Canterbury College, Christehurch, N.Z. 


COST OF ELECTRICAL POWER FOR INDUSTRIAL 
PURPOSES. 
Concluded from page 559.) 


The following is an abstract of the remaining part of the 
discussion in connection with Mr. J. F. C. SNELL’s Paper on 
the abovo subject, read before the Institution of Electrical 
Engineers on January 9th, An abstract of the Paper and 
part of the diseussion appeared in our last three issues. 

DISCUSSION (concluded). 

Mr. A. M. ТАүгок (Birmingham) thought that the Paper ouly dealt 
with the large consumer, all questions relating to mall consumers 
eeming to be tot illy ignored, No doubt the objeci Mr. Snell had in 
quit right, but 1! did not. h« Ip thos who had to deal with 
both small and large consumers. In Birmingham there were a large 
number ої LOO n.r. Consumers who had to he supplied off the lighting 
mains. He considered £20 per kilowatt would be a minimum figure 
tor distribution to small users. He thought there was really a future 
for storage in sub-stations, especially in connection with long-distance 
lines, By putting down storage plant he thought it might be possible 
to double or even tre ble the leneth of the lines over which Mr. Snell 
had shown a profitable supply could be It was possible 
to put in cells to give 6 kw. output, оп a 24 hours’ basis on 
l sq yd. ot floor-space ; or, if in two tiers, 12kw. per square yard, 
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The capital costs could be got down to #10 per kw. output on 
a 21 hour, or £5 per kw. on a one hour basis. "The fact that iu 
the United States and Germany hundreds of thousands of kilo. 
watts were supplied by accumulators at the peak of the load, 
thus displacing generating plant to that extent, meant that in this 
country we were not alive to our opportunities in this respect. 
He wished to especially direct attention to Tables VIIL, IX., and X. 
Table УШ. did not give sufficient credit to municipal undertakings. 
The figures for Manchester in Table VIII. were worked out on the 
basis of 0:394. per unit plus £8:48 per kilowatt of maximum demand 
(at the station). He thought that 0:204. per unit plus £9:98 per 
kilowatt was much nearer the mark, and referred to his I. E. N. Paper 
on C. S. S. Economies.“ This assumed that only the * true” 
running cogt Was taken in the 0°20d., and that all wages were debited 
to standing charges, which latter was Mr. Snell’s own basis. This 
would give 0:544. per unit for 82 per cent. load factor instead of 
069d. But to compare with Mr. Snell's L.C.C. figures, they should 
deduct quite £3 per kilowatt for distributing expenses from suh- 
centres, giving 1-15d. and 0'44d. per unit for 20 and 80 per cent. load 
factors respectively, as against Mr. Snell's figures of 1:55d. and 0:694., 
a very material difference. Tables IX., X. (col. 3) and col. 4 of Table 
XI. he thought were very misleading, if, indeed, they were not on a 
totally incorrect foundation. In Table IX. the impression conveyed was 
that the author’s first column referred, as in Table VIII, to the load 
factor of the station. This, however, it certainly did not do, Assuming, 
however, that the author was not consistent with himself, and that the 
load factors in Table IX. were either the average consumers’ load factors 
or the individual consumers’ load factors. In either case it wasobviously 
incorrect to consider a uniform diversity factor throughout Table IX. 
Mr. Snell should have added a column to Table IX., giving varying 
values of the diversity factor, corresponding with improvement in the 
class of load. Table X contained the fundamental heresy of dividing the 
charge per unit (on account of fixed charges), as obtained at the sta- 
tion, by the diversity factor. Mr. Snell could not get away from the 
fact that the left-hand column of Table X was based upon a running 
charge of 0:24d. per unit plus £7°6 per kilowatt of station M.D., whilst 
the right-hand column was based upon 0:244. per unit, plus £48 per 
kilowatt of consumers M.D.,the latter figure being the result of dividing 
£7°6 by the diversity factor. In other words, the equation for the stand: 
ing charge in the left-hand column for, say, 80 per cent. load factor was 


£7°6X 240 А А : 
A= _- —— = 025d. . whilst fortheright-hand column 
1 Ку. x 8,760 x рат n Е 
#458 x : р respectively 
3232 E р un iving respectively 
F cR QUU 
(when added to the 0-24d. running cost) his figures of 0:51. and 0:39. 
perunit It would be obvious that equation (B) was simply equation 
(A) divided by the diversity factor, which was the heresy alluded to. 
Both columns of Table X. purported to be costs for the same station 
load factor. He thought that the right-hand column of Tablo N. was 
of no value whatever, and should not appear in Table XI. Also that 
Mr. Snell's column of “ Correct Charges for power in London stations 
was vitiated by the same mistake. He then took the actual figures for 
the Poplar station and showed that the ‘true cost to the созш 
should (according to Mr. Snell) be 0-4 + 0°56 —0:96d. instead of 12 * 0 
217 d, the actual average charge made to the consumer. 

The Presipest (Col. R. E. B. CROMPTON) thought that they were 
no nearer finality than they were 15 years ago. He did not believe 
that the introduction of metallic for carbon filament lamps was ha 
to do away with all their difficulties. They had as great а difficu ty 
as ever in getting a slice out of the huge loss due to the thermo · dx bre 
efficiency of their generating stations, but he thought they were on n 
vergo of great steps in advance. Those who came after them, 15 or 
years hence, would have to face antiquation cost, just as thoy һа 10 
now. He did not think that those who started now with a gigan 
scheme would be placed in a few years’ time, when they had sot ч 
scheme fairly going and had got all the load available, in a very ae 
better position than those they were seeking to supplant at the pres" 
time. He had seen installations of plant, producing some Pa 
of units per year, run for many years at lower figures than M r. Sue | | 
but he supported Mr. Snell to the uttermost in the [able that 
had been so challenged. It was a well-known fact that mah 
travellers for modern firms would guarantee with suction P om 
or gas plant to produce a unit for under 4d., including all см 
and 10 per cent. interest and depreciation on first cost, an te 
was that competition which the power distribution companies had | 
contend with and not the old plant that they were talking about dorni 
away with. They ought to take a leaf from the great commercia 
drapery houses, who succeeded in disposing of their remnants at a 
prices, and by so doing avoided a dead loss, and also enabled them | 
sell to the public their usual goods at а lower price than they cou" 
otherwise do, There was a superstition that they could never е 
the price of electrical energy if they once lowered it. Why sho 
that be ti ue of electrienl energy if it were not true of bread, conls ЕИ 
other necessities? Why should they not vary the prices according : 
Conditions? The newspapers had led tbe people to helieve that ne 
had an unalienable right to electricity ut Id. per unit. He had in à 
this question for 20 years, and had been everywhere, seeing the Е 
stations in America and the best stations on the Continent. and © 
knew they had nothing to learn from them, and had never had ae 
thing to learn as to the cost of producing electrical energy. i 505 
heartily with Mr. Snell and supported his figures as to the ша ps 
of modern private-driven plant ; and he assured them that all t т 
provements that had taken place of late years had been | to the adr 
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tage of the small plant and not so much to the advantage of the large 
station, and that the overwhelming superiority of the many thousand: 
kilowatt-turbine plant was no longer maintained. 

Me. С. Pearson ( Bristol), in a written communication, said he was 
in agreement with the majority of Mr. Snell's conclusions. i 


did he think it possible that a power company could exist except in the 
midst of a thickly populated district, and 18 was inclined to agree 
with Mr. Snell that the estimated distance over which power com- 
panies could economically supply had been somewhat overstated. In 
ristol they were now arranging to supply 8 miles from their station, 
but he should think twice before а eeing to supply at double that dis- 
tance, however high the voltage might be fixed. 
Mr. W. C. P. ТАРРЕЕ (communicated) was in agreement, with many 
of the author's conclusions, although 
issue. While a column of average costs per unit might very well suit 
à non-technical Parliamentary committee, he, the writer, entered a 
very strong protest against that method of expressing such values 
before a technical audience. Taking Table VII., the figures given, 
apart from being in his opinion incorrect, were utterly meaningless 
without reference to the load factor and diversity factor taken by the 
author in caleulating them. 
charges for power at so much per kilowatt per annum and so much per 
unit. Such a statement was com plete in itself, and took fully intoaccount 
the load factor. He could not say how far Tuble VII. was correct so 
far us other stations were concerned, but certainly the figures for 
Stepney would have appeared very ditferently if stated in the form he 
suggested. The charges in that district would be more correctly 
stated as £4 per kilowatt per annum, plus 0 5d. per unit, with a maxi. 
mum charge of 1d. For a certain year the costs at Stepney were: 
Per kilowatt of the maximum demand on the station £9. 53., und per 
unit sold 0-495d. Now the power diversity factor in Stepney was 
about 3°5 or 4. Taking the lower figure, the actual cost рег kilowatt 
supplied would equal, say, £2. 78. Thus the cost and charges might 
bo stated as follows: — 
Per kw. per ann. Per unit. 
Charge to consumer.. ... Ne £4 Os. 
Total cost of production . ... £2 a OUUU 


It would be observed that there was a margin of Irons under both 
eads, and, therefore, on that seule, no matter at what average price 
any consumer micht be obtainin energy, no loss would be incurred. 

Mr. W. B. Esson (communicated) thought that the author had adopted 
throughout an unbiassed attitude. Much of the Paper was covered by 
his (Mr. Esson’s) address on ** The Industrial Power Problem“ to the 
Civil and Mechanical Engineers' Society in October, 1906, in which 
pracereallý the same conclusions were arrived at. In the address re- 
erred to in the case of a factory, it was assumed that a 500 B.H. P. 
generator would give 350 kw. as n maximum, and would supply 750,000 
units per annum, this corresponding to a load factor of about 25 per 
cent. The cost of the fuel was at rates somewhat different from Mr. 
Snell's, but the total cost per unit, taking 10 per cent. as the interest 
on capital outlay and depreciation, worked out as follows: 


ee 999 yo 


Steam Steam | 
Mond раз. Suction gas. сопа. non-cond. Oil. 
0:516а. 05644. 0:519. 0:536d. 0:592d. 


Mr. Snell remarked that in Sunderland there were motors connected 
representing 1,220 kw., whilst the maximum demand on the station 
plant was only 500kw., or a diversity factor of 24. This was certainly 
4 Wrong meaning for the term * diversity factor.” Later, he used 
diversity factor” in another sense—viz., ** as the ratio of the sum of 
the maxima observed at the several sub-stations to the actual observed 
maximum demand on the plant supplying them,” and here again he 
missed the proper and scicntitic meaning. which expressed the degree 
to which the load factor was improved by the diversity in the hours 
of the demand in the industries supplied, and it could only be deter- 
mined by ascertaining the ratio of the sum of the maximum demands 
of all the factories served tothe maximum demand on the power house. 
е heartily agreed with Mr. Snell's remarks as to prices. There was 
no doubt that for a big increase in the nmount of power ие by 
° companies at the same rates, it would be found that the total 
receipts were not commensurate with the total costs. As he (Mr. 
on) wrote 15 montha ago, ‘fat dd. per unit for lighting and 1d. for 
power the machinery to produce the same revenue must, when sup- 
plying power, run four times as many hours as when supplying у 
To produce that revenue nearly four times the amount of coal and oil 
I5 consumed, to Say nothing of extra wear and tear, all of which goes 
to show that for a purely power undertaking to be successful, it must 
e Conceived on a scale such that the capital cost per horse-power із as 
low да possible, and the running charges are brought down to the 
irreducible minimum.” The existing London stations were not соп. 
11885 on үтен lines, and it was with great regret that, as managing 
Meter of a supply company, he had to admit it. | 
Mr. J. H. ONDES 19 5 written communication, said that to him 
personally, when jt was laid before the Parliamentary Committee last 
year, Table VII. was a revelation, but he then understood it simply as 
n means to an end in engineering the L.C.C. Bill through the Parlia- 
edt Committee, and that it would not be taken seriously. But 
Фу Were all confronted with the self-same tigures in the debat- 
ПЕ room, he thought it was a fitting opportunity for gathering in- 
°rmation, and he would be glad if Mr. Snell could assimilate his 
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Mares with actual facts, taking, for exaniple, the Poplar undertaking. 

r. Snell's figures were: Actual charge 1-43d. ; correct charge 1:666d. , 
probable charge by Power Сэ. O'85d. Tho following were, however, 
figures based on the actual balance sheet to Dec. 51, 1907, and the 
estimated result for the present quarter : — ; 


1905-6. 1906-7. 1907-8, 
Actual charge by Poplar 1-389... ‚1156 .... 1`12 
Load factor of system ... 22:84  ...... 24.20 25:5 
Power units sold 1,579,620 ...... 2,423,538 ...... 5,500,000 
Nett profit ........... T £600 ..... 46353 £3,340 


From Mr. Snell’s methods of reasoning (a big increase in the amount 
of power supplied at the same rates) we should anticipate that the 
result of the current year's trading in Poplar would he quite contrary 
to the assured results, especially in a year remarkable for an enormous 
rise in the price of coal. But practical business taught. us otherwise, 
as it would be seen that power supply in Poplar in 1927-8 was over 
150 per cent. more than in 1905.6 (to which Mr. Snell's statement, 
refers) and the average selling price was 19} per cent. less ; meanwhile 
the price for private and public lighting had remained stationary. He 
was convinced that if inducements had been offered to lighting con- 
sumers, similar to those offered for power, the result would have been 
even much better; but they served to prove that Mr. Snell’s theory 
was entirely wrong. Further, with regard to the probable charge of 
0:83d. per unit, columns 1 and 2in Table XI. seemed to be derived rom 
Tables XVIIL, XIX. and XX. submitted by the L.C.C. to Parliament 
last year. Wero private consumers to be placed in a position equally 
favourable with authorised distributors ? Possibly Mr. Snell had 
overlooked L.C.C. Table No. IV. where the maximum charge under 
similar conditions was stated at 104d. A grave responsibility 
rested upon Mr. Snell for putting forward. the figure 0:854. 
He was also surprised at the statement that “It is of little use strain- 
ing to reduce the capital outlay per kilowatt on the power house and 
distribution system if one is Kong to sink an additional £2 or £3 per 
kilowatt on rotary sub-stations.” One might as well assert that it was 
useless to strain to reduce coal costs if it was found impossible to re- 
duce the cost of water and stores, ard he was sure on due reflection 
Mr. Snell would modify this statement. The handicap at present of 
high capital cost per kilowatt was admitted by all concerned, but 
Mr. Snell assumed that by shutting down existing plant the debt on 
account thereof was automatically wiped out. Bulk supply would not 
reduce the price to the consumers unless it could be su plied cheaper 
than could be produced by extending existing undertakings. He also 
gave a number of figures concerning the Poplar undertaking, and 
showed that in a recent extension, producing current at 0-77d. per 
unit delivered to consumers, the average cost was brought down from 
2:425d. in 1904 to 1:474. The “ estimated price for an equivalent 
load factor as scheduled by the L. C. C. was 0"/57d. metered. ‚Не рге- 
sumed at the feeding points, to which must be added loss in distri- 
bution, distribution costs, management, rates and loan оаа 
on account of mains, meters and services, which would be considerably 
more than present cost. From data given in the Paper he took it that. 
the charges were worked out uen the capital cost per kilow M 
stalled, whereas they should be based upon tho capital cost per ki р 
watt of maximum ая which ous raise Mr. Snell's figure o 
2975 to something in the nature o : "MI 
E H. Conia (communicated) asked was it fair to those ое 
borne the burden and heat of the day and who had buildings an lan 
capable of considerable extension to be told that the pean 
nses which had been incurred in working up their connection | ar- 
ament was going to be asked to ignore, and also to dues iem 
from extending their plant or putting down larger, which hie: n m - 
ledged to be more economical * Or, as some had asked, that t ie p А 
motors should be exem pt from the County Council Building ns while 
the local authorities were still to remain under them? T m 18 55 
another scheme, it was asked thut their bulk aupply жү 5 шз с : 
exempt from the local rates and taxes. Was this either fi 5 fair 11 
just trading? He mentioned the large power stations е ү? А 
and at Neasden, which had not produced апу exceptiona ird P A 
large power stations were constructed they would ОЧ | pe - i 
10 years time, us in existing cases. In conclusion, he неко m b 
various schemes put before Parliament in the past few or ( E 
ood to anyone except a few consulting engineers and a аси 9 85 
of the legal profession. He believed that it was acknow i ged t 
they had done considerable injury to the industry in geueral. juste 
Mr. I. H. HokbERN (communicated) said that the eis E kA 
factor” had hitherto denoted the effect on the station d à ор e 
times at which consumers demanded their maximum i ns ао М 
not seem to be always its meaning in this Paper. Т à Я ‹ s a a 
time was the essence of the whole question ; the lont 18 * 
idual consumers was а secondary consideration. Lifts, for їп: Я 
кеген dividually a very bad load factor, but collectively they were a 
Rood Teal factor to the supply station. и апу a E HM ENS 
which involved a high rate per kilowatt and a lov La od RN 
corki ifts would be prohibitive, and he believe thi 
Tendon tee os ae the correct system of charging for pon Ge a 
ds the suggested large power station, it was essentia $ 
at ue ly of electricity should be in the same hands, an 
Г оше "the "best з the whole of the supply in any district 
аі from one source. NN ur | 
BUE о (communicated) ү и шо Du 
al P б . 5 E M i w Ж i s! s 
Mr. Snell had generalised оз 5 enc tha the smaller 
existing undertakings ; but on t е | ] VVV 
and older stations could not supply 1 author. He thought 
tive prices, he was in full agreement with the. эг. g 
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certain this was possible. He did not agree with Mr. Seabrook that 
centralisation was more applicable to the rovinces. By diversity 
factor he meant the ratio of the sum of the maximum emands of 
different users to the maximum demand at the station itself. He 
always found the diversity factor of power users very much higher 
than that of lighting consumers. | The figure of 1°66 taken in the 
Paper as the average diversity factor for industrial purposes, was, he 
believed, too low, апа he would be glad to find that this was the case, 
because of its etfect upon the actual cost of production for power 
purposes. 
DISCUSSION AT DUBLIN LOCAL SECTION. 


Mr. T. Томілхзох was struck by the fairness of Mr. Snell’s state- 
ments. He, however, regretted that Mr. Snell had not given the basis 
apon which Tables VIII. to XI. were pee and he hoped that 
Mr. Snell, in reply to the discussion, would supply this information, 
and also define exactly his definition of load factor as used in the 
Paper. The speaker’s definition was: The total units generated per 
annum divided by the possible units which the plant (excluding spares) 
se res epee in one year of 8,760 hours. If the maximum demand 
on feeders over 8,760 hours was taken as the divisor, no allowance was 
made for the total capacity, upon which the capital cost per unit very 
largely depended. The в ker then gave some figures he had worked out 
in connection with the Dublin and Central Ireland power scheme. He 
assumed a central station of 5,000 kw. capacity, consisting of five gas 
engines, driving three-phase 1,000 kw. units, one being assumed as 
spare, and he took two cases of supply, one close to the station and the 
other 27 miles away. The capital cost per working kilowatt was 
found to be 15x 50 —£92, say; to this was added £4 per working 
kilowatt for transformers and switchgear, and £5 for obtaining the act, 
engineering, &c., making a total of £31 per working kilowatt. The 
cost of a double overhead line was found to be £6°5 per working 
kilowatt, at 30,000 volts. The cost of operation of the system (in- 
cluding office charges and directors’ fees, but excluding fuel and line 
charges) was found to be £6,600, or £1€5 per working kilovatt, and 
the cost of operating the line £0:26 per working kilowatt. If it was 
required to earn 10 per cent. on the capital, then taking 10 per cent. 
loss in conversion in the case of supply close to the station, and 20 per 
cent. loss in transmission to u distance, and assuming unit) diversity 
factor, the costs without fuel were as follows :— 


it should be emphasised that a large undertakings supply might be 
divided into two classes :—(1) power supply—i.e., for redistribution for 
lighting and small power users and (2) supply to power users direct. 
The first class of customers must have electricity, and the competitive 
prices at which power could be bought was easily determined. In the 
second class, however, the problem for the. power user to decide 
divided itself into two parts, the first whether electrical energy Was 
preferable’ to mechanical transmission for his works, the second, 
which depended on the answer to the first, what was the competitive 
price. It was obvious that if mechanical fransmission was prefera le 
the supply would be utilised in one motor, but that if the reverse was 
the case, then a number of motors would be used i., the competitive 
price would be higher. He thought, moreover, that the comparison of 
the pamping costs on à graving dock and pontoon were made on a 
false basis, that of ship tonnage. It was obvious that in the dock & 
large sbip would, in proportion to its draught, displace a larger 
quantity of water from a full dock than would a small one, and there- 
fore leave less to be pumped. Comparison should be made on the basis 
of pump horse-power hours. As to paper mills, any calculations based 
on horse-power hours of steam plant must be looked on with suspicion. 
He could not accept Mr. Snell's ratio of costs per unit and per horse- 
power hour. The ratio of kilowatt to electrical horse-power was 
1:41/1:05, whereas Mr. Snell assumed the ratio 1°41/1—7.c., the genera- 
tor had an efticiency of 105 per cent. Mr. Snell’s suggestion that the 
larger borouglis should go into the power supply business outside 
their own areas overlooked the fact that the principal industrial areas 
in the country were the fields of operation of already existing power 
companies. The problem, indeed, was already solved, and it only 
remained for the technical advisers of the municipalities to accept 
Mr. Snell’s conclusions for those power companies to have a con- 
siderable increase of business. 

Mr. A. H. Suaw (communicated) considered that it was not fair to 
compare the cost of. power in the Newcastle and Sunderland districts 
with the cost of power from a large bulk station, like that proposed 
for London. The costs of the latter were bound to be higher, and he 
thought he was right in stating that the greater proportion of the 
400,000 n.r. in London referred to by the author was made up of a 
large number of comparatively small consumers instead of a compara- 
tively small number of very large consumers as on Tyneside. If the 
charges the author took as being correct in Table VII. had been 
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charged in the first instance, they would still be incorrect, as the load T : i 

upon which they, were based would not have been obtained at that | Annual load factor. Close generating ый ш pon 
price, and by the same method of calculating it would have been neces- station. generating 5 7, S 
sary to fix the price at the highest charge possible, in which case no —— am pee — vc: ccm P E 
power load at all would have been obtained. . With regard to the 10 per cent. | 1:444d. | 1:940d. 
capital cost per kilowatt of London stations, this was continually being 20 55 0 751d. 0 970d. 
reduced by extensions, and with stations more recently erected was 30 ” 0:486d. | 06461. 

not excessive. At Ilford, with which the writer was connected, the 50 93 0:291d. 0:390d. 

cost was about £46 per kilowatt, which with further extensions now in 80 $5 | | 0-182d. 0:242d. 

hand would be reduced to abóut £38 per kilowatt—about 50 per cent. 100 T | 0°144d. 01944. 


of which was expended on mains, He believed that the best solution 
would be found in a scheme of linking up various stations, company 
and municipal. In such a scheme the larger and more economical 
stations would be extended. as required, supplying current at low rates 
to the smaller stations, which would only be run on the peak load. 

Mr. A. W. HEAVISIDE communieated) thought that London could 
not be assumed to be within the economical distribution limit for one 
producing centre, and the grouping of existing undertakin s would be 
the most advantageous method ot securing cheap;pr duction and dis- 
tribution. К 

Mr. J. Е. C. SNELL (in reply said that it would be quite impossible 
to reply at that time to all the points raised. The Newcastle Power 
Co. had asked him to make a correction in his Table X. giving the 
1907 figures. The figures were really for the year ending December 31 
1906. With regard to Tables 1. and IL, he would be very sorry if the 
Paper gave the impression that they were figures which all manufac- 
turers could obtain from their plants. He had been careful to say that 
in some cases wages, assessment and a proportion of the general estab- 
lishment charges were not included. The figure 0:59d. was taken from 
a very well-known engine works, and he knew was perfectly correct 
but the 0:974. referred to by Mr. Addenbrooke was higher, because it 
included a proportion of the general establishment charges and a pro- 
portion of the rating ot the whole works. Mr. Taylor thought that the 
author had only dealt with large power users, but he was quite mis- 
taken, because the tables quoted included not only direct supply to a 
certain proportion of large users, but also the actual distributing 
charges to a number of small consumers. The distribution cost of 
about £30 pel kilowatt allowed for the dist: ibution to small users. He 
wished storage could be more largely adopted, but the cost of a storuge 
battery had not been sufficiently reduced to enable it to be used to 
the extent he would like to see. With regard to the cost of £12 r 
kilow itt being only applicable to large stations, the) had heard from Mr 
Sparks that with plant of 3,000 kw. prices of £11 te £13 had been ob- 
tained, and he was quite sure that stations of 10,000 kw. and u wards 
could be installed for something of the order of £12 to £14. It must 
be remembered that the Newcastle Bill included the old Pandon Dene 
station, and, therefore, the figure (£33) was unduly inflated and was 
not the ficure the new station would represent. In regard to the cost 
of his sub-stations, he would say that his figures were bused on con- 
g actually carried out, where he was quite sure no money Was 


No addition need be made for fuel as the value of the sulphate | 
ammonia recovered was known to at least cover the cost of peat u 
the amount per unit was, however, estimated for each load factor, Є 
varied from 1 ton peat рег 760 units at 100 per cent. load Sar | 
1 ton per 540 units at 10 per cent. load factor ; and in the o! ая 
course this cost would be added to the above cost. The 1 
factor, where operative —i.e., at the lower load factors—reducet 
cost. per unit. ni 
Mr. Rupprk, Mr. SHEARDOWN and a few other speakers also joine 
in the discussion. В 
DISCUSSION AT GLASGOW LOCAL SECTION. ‘ 
Mr. R. Rosertson thought the all-round cost of £25 рег kilowa- 
the Paper was a good basis. eee | 
Mr. W. W. LACKIE thought there were three ways of arriving е ü 
diversity factor : (1) from a consumer's point of view, (2) me 
engineer 8 and (3) the consulting engineer's, and gave an ins sid 
connection with hoist motors. Ho questioned Mr. Snell's re 
regarding London power consumers getting current at th 
the lighting consumers, аз he always found power CODE, 
paid better at the low rate for a long time than lighting 
ut а high rate for а shorter time. | | Доза! 
Mr. Scorr thought Mr. Snell’s figure of £12 to £13 per ki МА | 
stalled was unknown in practice as yet. Ho could not 86 9 
Newcastle figure for capital cost could he divided by two. Т 
Mr. ROBERTSON (Greenock) emphasised the advantager о n 
supply over private plants, mainly on account of the level Шс 
oad, especially in a station supplying large shipyards, g «cd 
power varied from zero to full load in a few seconcs. He ha wait 
tuted public supplies for private plant for half в dozen firms ге] 
over 600 kw. with entire satisfaction to the consumers. 
The discussion was then adjourned until Feb. 11. 


—————_ 

New Type of Glow Lamp.—The Zeitschrift fur Beleweh! 
describes an arrangement due to Gelnhausen 10 W К 
lamp is exhausted at the foot, instead of as 18 usual à 
top. Connection to the vacuum pump is made by a glass 
which passes to the interior of the lamp. 


| : з TE з i ae А хоп me d by Mr. Rider, and also by Mr. tightly round the tube, and when the air has been en. 
only one way to deal with ae ih M V this tube is scaled off so that an air-tight joint 18 pen 
lised st It is claimed that the arrangement is less easily da 


pat d оин Rane ШЕН the low capital costs would not be 
| , i WI у the costs of trausmission. He was quite 


than that usually employed. 
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IMPROVEMENTS IN TRAMWAY ACCESSORIES. 


The cost of upkeep of overhead equipment has assumed such 
importance of late, and so much line has had to be replaced in 
many parts of the country, that tramway managers are giving very 
close attention to trolley tension and t» the measurement of its 
effect upon the life of wires and fittings. Ап insufficiency of pres- 
sure results in the trolley wheel leaving the wire, excessive arcing 
and failure to collect current on certain parts of the line, whilst 
the results of an excess of pressure, although less noticeable, are 
more harmful, these being, namely, excessive wear and tear on the 
overhead system, unevenness in the running of the trolley wheel, 
causing blows to ears, frogs, &c., and arcing and imperfect current 
collection due to vibration. It is not always realised that the 
derailment of a trolley may lead to the wrenching away of the stan- 
dard from the top deck with serious consequences to the passengers. 
A spring balance is sometimes used for testing the tension, but its 
indications are very uncertain. 

Mr. Р, J. Pringle has designed a trolley tension indicator to 
enable motormen on returning to the depot to note the tension with 
facility and to record it in the signing off book as a matter of daily 
routine. The arrangement, as will be seen from the illustration, 
consists of two half-ears supporting between them a cast plate, 
A. To the side of this plate is hinged an inclined cast plate, 
B, which has a groove, C, running parallel with the trolley 
wire throughout its length for the purpose of engaging with 
one of the flanges of the trolley wheel. The two ends of 
this plate gradually incline upwards, so that the trolley wheel 
rides quite smoothly from the wire on to the plate. On the top of 
the plate A is a lever, D, working on the fulerum E, consisting of a 
hardened knife-edge. Attached to the lever just above the knife- 
edge is a small lubricator, which with but occasional attention is 
sufficient t» keep the knife-edge and its bearing thoroughly oiled, 
to the exclusion of damp and rust. The lever has connection with 
plate B by moans of the pin F, so that any motion of the plate B 
is freely transmitted to the lever, causing it to lift about 1 in. as a 
maximum. The lever is fitted with two movable weights, G and 


Fic. 1. —TROLLEY Tension INDICATOR. 


H. The weight G is free to be moved over that half of the scale in 
its neighbourhood, and, according to the position it is fixed relatively 
to same, exerts a downward pressure on the hinged plate, through 
the medium of the pin F, varying from 15 lb. to 251b. The second 
weight, H, is not fixed to the lever, but is slotted out so that the 
lever can be moved from its slightly inclined position, shown in the 
sketch, to a horizontal one, before it begins to engage with this 
weight, and lift it. According to the relative position of this weight 
on the scale, some 2 Ib. to 51b. pressure can be exerted on the plate 
B. The two scales are marked directly in pounds, for convenience 
in setting the weights to whatever the requirements may be. 
Assuming that the first weight is set at 20 Ib., if the trolley tension 
is less than this the lever will not move, and, if equal, it will be 
moved to a horizontal position and there retained, as the second 
weight has now engaged with the lever and is ready to exert its 
weight on same. If this second weight is set to give 4 Ib., then, if 
the trolley tension exceeds 24 lb., the lever will be further moved 
upwards, lifting the second weight with it. It will be seen, there- 
fore, that the minimum tension can be varied between 15 lb. and 
25 Ib., and the maximum tension between 15--2—17]lb., and 
254-5-301b. Experiments have been made in regular service to 
see what variation between minimum and maximum tension can 
be worked in practice, and it has been found that this can be 3 Ib. 
is an insulator, having two contact pieces attached to it, ы 
placed во as to make contact with two springs fixed to the end o 
the lever. The first movement of the lever causes contact to be 
made, lighting up а green lamp, and the second movement & red 
р. No lamps alight indicates that the tension is insufficient ; а 
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green lamp only, that the tension is correct; and а red and green 
lamp, that there is too much tension. It will be teen that this 
indicator can be most quickly fixed, requires no cutting of the trolley 
wire, and is simple in constru-tion, 

In view of the great amount of interest which is taken in the 
question of brakes by all persons in any way connected with electric 
tramways, it is not a little surprising that many tramway managers 
should pay so little attention to the subject of rail cleaners, which is 
closely allied thereto. A possible explanation may be the difficulty 
of obtaining а cleaner capable of operating in an entirely satisfactory 
manner and of withstanding the jolts and jars of traction service. 

The following are some of the conditions to be fulfilled by such а 
rail cleaner: (1) The rate of wear being approximately as 8 to 1 on 
the parts in contact with the groove and head of the rail respec- 
tively, the blades should consist of two separate pieces whose rates 
of feed are independent of one another; (2) the apparatus must be 
free to tilt sideways to such an angle that the blades will remain in 
contact with the rail at curves; (3) on reaching a point, or any im- 
movable obstruction, the blades must swing backwards sufficiently 
to clear it, and, having done so, immediately regain their normal 
position. 

In Pringle's two-blade rail cleaner, which 1s illustrated in Fig. 2, 
a bracket, F (Fig. 28), carries two trunnions, G, on which the 


t 


* 
— 
— 
— 
— 


(A) Fic. 2.—RAIL CLEANER. (B) 

sleeve K rests, the latier being held in position by the four springs L. 
Each blade is provided with a screw, which passes through a plate 
resting on the sleeve and overlapping it at the ends a certain amount. 
At the top end of the screw, just below the plate, is а solid projec- 
tion, which engages а similar projection on the plate; these serve s 
prevent the blade being fed down more than a predetermine 
amount. The normal working position is vertical, but on reaching 
a point or immovable obstruction the blades clear by sliding over it. 
as shown in Fig. 24. The wear on the groove blade is said to average 
in. per 100 car-miles, that of the tread blade being about 1; in. for 
the same mileage ; consequently, if the cleaner 1з опа borgisi an 
the groove blade will require adjustment every morning and the trea 

ice a week. | | 

ш» double-deck cars are in use, it is essential that eben 
means should be provided for drawing attention to the fact that the 
trolley standard has become *' alive, should there be at any time 2 
failure of insulation. Several types of indicators have been dy 
for this purpose, one of the latest being that due to M н P. J. Peng а. 
The terminal D (Fig. 4) which is in connection with the pone d 
coupled up directly to the trolley standard. The switch blade U 1s 
connected to the earth terminal A by means of a solenoid Son E 
& eomparatively small number of turns of copper tape, situate 
underneath the base, giving practically а dead earth доппен: 
Any leakage current, from a few amperes upwards, passing to 255 l 
through the solenoid is sufficient to attract the 5 d 
lease the danger - indicating flag F, which then drops to the pon pon 
shown in Fig. 3, an alarm bell being rung at the same go : e 
the indicating flag is in its normal position, as shown in Fig. 4, the 
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segment-shaped piece J interlocks with the rod attached to the 
handle О, and prevents the switch being opened. 

Upon the signal indicating that the standard is alive, the con- 
ductor should clear the passengers from the top of the car, pull his 
trolley off the wire, and then, but not before, push up the handle 
G. This opens the earth switch, and the blade interlocks with the 
indicating flag F and retains it in the position shown in Fig 8, 
making it impossible for either the switch or the flag to be tam- 
pered with. The opening of the earth switch causes the alarm bell 
to cease ringing, but leaves the danger signal visible. The car can 
then be driven to its destination or to the depot for repairs. On 
the repairs being maae it is impossible for the indicating flag to be 
set to position of safety without automatically renewing the earth, 
as on moving the flag to its normal position tne switch blade C is 
released, and the spring immediately closes the switch. A powerful 
buzzer has been found wore reliable than the ordinary electric bell, 
and, fixed in the top of the device, as shown in K, forms a nt at and 
compact arrangement. 

This indicator has already been in practical use for more than two 
years, and has been adopted on a large number of tramway systems. 
It is claimed to be superior to all other similar devices for the reason 
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Fics. 3. and 4.—TROLLEY STANDARD EARTHING DEVICE. 


that the latter, being. connected to carth through lamps or resis- 
tances shunted, by fuses, &c., allow full line potential to exist be- 
tween standard and hand-rails the moment the former becomes alive. 
The apparatus here described is placed on the market bv the 
Consolida'ed Accessories Co. | 


CANADIAN LEGISLATION AS TO EXPORT OF 
ELECTRIC POWER, &c. 


| During 1907 the Canadian Parliament passed au Act, entitled. 
„The Electricity and Fluid Exportation Act“ (6-7 Edw. VII. 
chap. 16), to regulate the exportation of electric power and certain 
liquids and gases. Following are the principal clauses of the act 
во far as they apply to electricity :— 
4 : This act may be cited as The Electricity and Fluid E 
et. 

2. In this act, unless the context otherwise requires 

(а) “ Export " апа “ exportation,” when used with reference to elec- 
trical power or energy, mean respectively export and exportation from 
Canada by lines of wire or other conductor. 

(b) ** Power” means electrical power or energy produced in Canada 

5. No person shell export any power or fluid without а licence or 
any power or fluid in excess of the quantity permitted by his licence 
or otherwise than as permitted by such licence: provided that 
person who, immediately prior to the passing of this act, is lawfully 
engaged in the exportation of power or fluid shall not with res et te 
such exportation, be subject to the provisions of this act until 5 
months after this act comes into force, or until he has Roper obtainod 
a licence under this act, unless and except in so far as his ex бо 
at any time during the interval ratably exceeds in quantity of o. г : 
fluid the amount which he was exporting prior to the реи of act. 

(2) No person shall, without a licence, construct or place in osition 
апу dne of wire or other conductor for the exportation of ouo. | 
ME 115 gos to any regulations of the Governor in Council in that 
аң , A Governor in Council may grant licences, upon such con- 
d vam üs ae EA proper, for the exportation of power or fluid where 

ight to export exists by lawful authority ; and such licence shall be 


xportation 


5. Any such licence may provide that the quantity of power or fluid 
to be exported shall be limited to the surplus, after the licensee has 
supplied for distribution to customers for use in Canada power or fluid 
to the extent defined by such licence, at prices and in accordance with 
conditions,rules and regulations prescribed by the Governor in Council. 

(2) Every such licence shall be revocable at will by the Governor in 
Council if the licensee refuses or neglects to comply with any of the 
conditions imposed with regard to the supply and distribution of power 
or fluid in Canada. | ' 

6. Subject to any т >gulations of the Governor in Council in that 
behalf, the Governor in Council may grant lieences for the construc- 
tion, placing or laying of any line of wire or other conductor for tho 
exportation of power. 

7. Every person who exports any such power or fluid contrary tothe 
provisions of this act shall, for each day on which any such export takes 
place, be liable to a penalty not exceeding 95.000 and not less than 
$1,000. 

8. Every person who, contrary to the provisions of this act, con- 
structs, places or lays in position any line of wire or other conductor 
for the exportation of power, shall for each such offence be liable toa 

enalty not exceeding 95, C00 and not less than $1,000, and to for- 
ше and confiscation of such line of wire or other conductor, which 
may forthwith upon such conviction be destroyed or removed by direc- 
tion of the Governor in Council. 

9. The Governor in Council may make reguiations not inconsistent 
with this act for giving effect to the object and intention thereof, and 
by such regulations may impose fees to be paid thereunder by appli- 
cants for licences or others. 

(2) Such regulations shall be laid before Parliament within 15 days 
after the making thereof, or, if Parliament is not then in session, 
within 15 days after the opening of the next session thereof. 

10. The Governor in Council may, by proclamation published in 
The Canada Gazette, impose export duties, not exceeding 10 dollars 
per annum per horse-power upon power exported from Canada, and 
such duties shall be chargenble accordingly after the publication of 
such proclamation. "e 

(2) The Governor in Council may, by proclamation published in like 
manner, from time to time remove or re-impose such duties or vary 
the amount thereof. MT 

(3) The Governor in Council may, by proclamation published in like 
manner, exempt from the payment of such duties such persons as 
comply with the direction of the Governor in Council with regard to 
the quantity of power. or fluid to be supplied by such persons for dis- 
tribution to customers for use in Cunada. 


In November, 1907, regulations, under the above act, were drawn 
up by the chief electrical engineer of the Electrical Standards 
Laboratory, Ottawa (Mr. Ormond Higman), who has been en- 
trusted with the administration of the act. These regulations are 
as follows, as they apply to electrical matters: 


REGULATIONS, 


1. These regulations are to be construed аз subject in all respects to 
the provisious of the act and the several words, terms and expressions 
to which by the act meanings are assigned shall have therein the same 
respective meanings: 

" Contractor)” means any person or company undertaking to generate 
or produce electrical energy for exportation from Canada. | 

' Purchaser" means any person or company to whom electrical 
energy is furnished by the contractor. 

The expression unit of supply of electrical energy " means one 
kilowatt-hour—i.«., 1,000 watts passing for one hour. 

The expression “ electrical horse- power- year means the passing of 
746 watts of olectrical energy for one year. ЖЕ 

2. Before commencing to supply any electrical energy for exporta- 
tion, the contractor shall obtain from the Department a licence in 
respect of such exportation, the application for which licence shall 
contain full and exact information as to the quantities proposed to 
exported from Canada. 

$. The contractor shall, on or before April 1 of each year, make 
сур 008 for the licence referred to, und shall pay therefor the 
following fee—namely : 

(a) In the case of an electrical plant generating not more than 
10,000 i1. r., $25. 

(>) In tho case of un electrical plant generating over 10,000 i1. y., $50. 

4. Any licence issued hereunder snall be revocable at will by the 
Governor in Council if the licensee refuses or neglects to comply with 
any of the conditions from time to time imposed by the Governor in 
Council with regard to the supply and distribution of electrical energy 
in Canada, and, moreover, whenever such electrical energy is requi 
for the use of purchasers in Canada, anysuch licence shall be revocable 
upon such notice to the licensee as the Governor in Council deems 
reasonable in each case. 

5. Monthly reports shall be made to the department by the con- 
tractor containiug full particulars as to the output of the generating 
plants, showing separately the total number of units generated for 
export and for consumption in Canada. 

6. For the measurement of electrical energy integrating watt- 
meters of approved design shall be installed in such a manner as to 
show the total number of units generated for export and for consump- 
tion in Canada respectively. 

7. Before commencing to construct, subsequent to the issuance of 
the licence, transmission lines of wire for the exportation of electrical 


energy the contractor shall obtain from the department a licence for 
such construction, 
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The contractor shall furnish а drawing or map showing the pro- | prise cast-iron flush boxes, connecting 


— — 
° 


plugs, bamboo contact rods, 


posed location of the transmission lines or any extension thereof; also— |‘telescopic tables, water-tight spring.jacks, &. ` 


The gauge of the wire conductors for the transmission of electrical 
energy. 

The number of conductors it is proposed to build or construct. 

8. Where a supply of electrical energy is provided in any part of 
Canada by the contractor for export and home consumption then the 
price charged to any person or company in Canada by the contractor 
shall not exceed the prices at which electrical energy is sold by the 
contractor for export in like quantities under similar circumstances. 

9. Any officer authorised by the Minister for the purposes of the 
act may at all reasonable times, and not less frequently than once 
in every year, enter any premises in which electrical energy is gene- 
rated or produced in order :— 


From а strictly electrical point of view considerable interest 
attaches to the traction telephones and accessories which appear 
to have been especially developed by the General Electric Co. . At 
one time it was considered necessary to inatall а complete telephone 
instrument іп a feeder pillar or special box, several of which would 
be placed at different points on the system. In districts subject to 
heavy rainfall and moist atmosphere, troubles are often experienced 
with these telephones owing to the entrance of moisture, &. This 
may be avoided by the simple expedient of substituting & small 
ebonite encased plug socket in the feeder pillar for the ordinary 
complete instrument. Such а socket can then be utilised as ге. 


(«) To iuspect the generating plant, to test any wires, pipes meters | quired for & plug and cord attached to & portable telephone hand 


or other measuring devices through which electrical energy may be 
supplied to any purchaser, or 

(^) To inspect the contractor's books for the purpose of ascertain- 
ing the quantities nnd prices of the commodities sold and such other 
information as may be deemed necessary for the proper administration 
of the nct, and 

(e) To inspect all contracts entered into between the contractor an 
the purchaser for a supply of electrical energy. 

10. The accuracy ol any meter or other measuring 
which electrical energy may be sold, either for export or home con- 
sumption, shall be determined by the Department in accordance with 


combination usually kept in the car itself. This latter is preferably 
of the folding pattern, as being more suitable for c rrying purposes. 
The plug sockets and instruments for this neat arrangement are 
shown in Fig. 1. In situations which permit of telephone boxes 
being attached to the telephone poles a special design is put forward 


а for central battery working, the box containing a hand combination 


phone, with waterproof flexible cord, drop shutter indicator and two- 


device through | Way switch. The same equipment can be mounted in а special 


cast-iron pillar for street use. Other traction telephone specialities 
include magneto bells for pole and wall use, station switchboards, 


the provisions of the Electricity and Gas Inspection Acts, Chapters 14 ringers, &c. 


(1907) and 87 R. S. (1906) respectively and the regulations mudo 
thereunder, 


“G.E.C.” TELEPHONE PROGRESS. 


So. marked have been the advances in the heavier branches of 
electrical engineering during the past few years, and so great the 


attention paid to them, that the world of telephones—for telephones ; 


are universal—is apt to be overlooked. Wherever this tendency to 
forget ап important field of electrical working may exist, the latest 
eatalogue (Section K, 10th edition) of the General Eleotric Co. may 
well come as a forcible reminder. The receipt of a publication con- 
sisting of 130 odd pages should arouse the interest of the least impres- 
sionable. Described in а few words, this latest dictum on telephones 
may be said. to record all that is worth recording in the world of 
telephone development. Its descriptions run the entire gamut of 
telephone products, from the shrill] treble of the Little Geeko” bell 
telephone to the deep bass of the impressive central exchange equip- 


ment and the fire-alarm switchboard. Between these extremes many | 


notes are struck which find echo in almost every walk of life— 
commerce, industry, sport, power production, transport, the Army 
and the Navy, and the multitudinous phases of civilisation to which 
the telephone has now become indispensable. To refer to these 
individually would be to outrun the allotted space of this notice. 
We must content ourselves with a few brief comments on the more 
important items, and a recommendation to all members of the in- 
dustry interested, directly or indirectly, in telephones to apply for a 
copy of the list referred to. 


Fie. 1. —PonTABLE FOLDING TRACTION TELEPHONES AND SPECIAL EBONITE 


PLUG SOCKET FOR FEEDER PILLAR USF. 


i О.Е.С. telephones are the actual product of the company’s 
eel Works, Manchester. The equipment and organisation of these 
Works were referred to in detail in a recent issue of The Electrician. 
À special feature is made of battery intercommunication tele- 
Phones, these being manufactured in several styles and for almost 
any number of lines. Large or small sums may be spent on these 
\ andy “ phones" according to the taste and requirements of the buyer. 
Ve must do justice to some of these in a future issue. 
. The range of naval and military telephones is very complete, 
Including as it does rifle-range portable phones, loud-speaking water- 
tight telephones, and numerous accessories. These latter com- 


| exchanges. 


Quite the most important branch of the G.E.C. telephone depart- 
ment is devoted to the manufacture and erection of central battery 
exchange switchboards. Many of these are of a most complete 
and comprehensive character, being constructed for the largest 
The catalogue contains full details of both the acces- 
sories for these boards, such as ringing and listening keys, spring 
jacks, cords, jacks, relays, indicators of the drop and *'doll's-eye ” 
pattern, signal lamps, coils, condensers, &c. | 

We shall; in our next issue; give a further notice to this catalogue, 
which is a most complete list of telephones and accessories. 


...... 


LEGAL INTELLIGENCE. 


— — 


Marylebone Borough Council v. Pemberton and Others. 


On Wednesday and Thursday a Divisional Court (Justices Philli- 
more and Walton) heard this appeal of defendants against the finding 
of Judge Selfe at Marylebone County Court last July in an action for 
' the recovery of amounts due for electrical energy supplied. | 

Mr. ABINGER, for appellants, said that Mr. Pemberton’s premises 
were situate in the borough of Hampstead. In 1905 his client, with 
others, entered into a contract with Hampstead Council for supply of 
electric current for lighting for 10 years at 4d. a unit. In March, 1906, 
the borough of Marylebone advised Mr. Pemberton that by agreement 
under the London Electric Lighting Areas Act, 1904, certain portions 
of the Rorough of Hampstead, including that in which he (Mr. Pem- 
berton) resided, had been transferred to them for 
electric lighting purposes, and they sent him a form 
to fill in whereby he would agreo to pay for electric 
energy at 8d. a unit. Mr. Pemterton declined, 
and Marylebone authority then asked him if he de- 
sired to Be disconnected. He replied that he wished 
to be supplied according to the terms of his contract 
with Hampstead. Marylebone continued to supply 
him and sent iu accounts each quarter at 8d. a unit, 
and in reply Mr. Pemberton forwarded cheques for 
the amount due on the old basis of 4d. a unit. The 
Council took action in the County Court to recover 
the balance. The Council had raised their meter 
charges which were also in dispute. Council sub- 
mitted that there was no contract existing between 
his clients and Marylebone Council. | 

Mr. МАсмоккАх, K. C., explained that certain por- 
tions of the Hampstead aren were transferred to Mary- 
lebone for Local Government purposes, and an agree- 
ment was come to under the London Electric 
Lighting Area Act of 1904, by which the same portions 
were also transferred for electric lighting pu 
This agreement was confirmed by the Board of Trade 
and the section of the Act gave Marylebone the same 
powers over the new section that it had over the 
other parts of the borough. The Hampstead rate 
was 4d. and the Marylebone rate was 8d. u unit up 
to 200 hours’ use a ee ave D S a 

. Soon as а person was transferred from ampstea 

Macrlebone she йит powers ceased and the Marylebone rates 


id obligations arose. 
T Mi Totis PHILLIMORE held that the appeals must fail. It hap. 
yened over and over again that persons were injured by зр eae 
in borough boundaries. Parliament had transferred persons rom 
Hampstead to Marylebone, and whatever Parliament might or mig t 
not have done in regard to the rights of these residents, it d 
evident it had not imposed on Marylebone any duty to supp у 
electricity to appellants on the terms with which they had contractcc 
with сат ра The appeal would be dismissed with costs. 


Mr. Justice WALTON concurred. 


care —ę—ę— 
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Heath and Others v. Brighton Corporation. 

This case was resumed on Friday last by Mr. Justice Joyce. 

Mr. SWINBURNE, cross-examined by Mr. Hughes, K.C., for plain- 
tifs, said he did not think fog would make any difference in the coin- 
duction of sound, but wind would make a great difference. Barometric 
pressure did not make much difference. He did not know that any- 
thing hal been done to the roof of the converter house to render it léss 
transmittive of sound. Deadening materials, such аз: felt, applied to 
walls and roof, might effect considerable reduction if the sound was 
air-carried. Witness said the sound was probably air.and earth car- 
ried, but chiefly by the ground. It was exceedingly difficult to theorise 
about it. Е 

In answer ‘to Mr. SgkcGEANT (for defendants’, Mr. Swinburne said 
he went with Prof. Boys and met Mr. J. Christie at the electricity 
works, and they all synchronised their watches. Mr. Christie re- 
mained at the works, and witness and Prof. Boys went to the 
church. They had arranged with Mr. Christie that he would ring 
the changes on the machines, and try all possible combinations of 
them, and keep a record. They did not know what order the machines 
were going to be put on in, nor at what intervals the changes 
would take place, only that Mr. Christie was to allow each com- 
hination to run long enough to enable them to take proper observa- 
tions without being interfered with by chance interruptions. Wit- 
ness gave minute details of the observations he made in the church, 
which went to show that passing vehicles, children playing, 
and similar external sounds praetieally drowned the noise from the 


works. Subsequently Mr. Christie, at the request of Prof. Boys, and 


witness ran any combination he chose, preferably the machines he 


thought likely to make the most noise, and opened and shut the doors 


of the works. Mr. Christie ran all the machines at once to get the 
maximum noise, but witness and Prof. Boys did not find any difference 
in the amount of noise. He did not agree with Prof. Wilson's views 
that the doors acted as reverberators. They could not possibly do 


that. There was nothing throughout the whole of his visit to the 
church that, would have been an annoyance to him if he had to work 


work under these conditions. He had no reason to doubt that noise 
was а serious inconvenience to a cleegyman who had to carry on ser- 
vices at the church, because he had worked himself up into a certain 
state. 

Mr. ARTHUR Wricut, consulting engineer to Brighton Corporation, 
stated that in his opinion the site of the electricity works was well 
selected, having regard to the fact that the neighbourhood was an 
industrial one, containing a number of small factories and works. He 
considered that the noise of the steam from the old steam plant and 
the constant coming and going of t he coal carts which went on formerly 
must have been a far greater nuisance than the hum heard in the 
church. Witness mentioned some of the attempts that had already 
been made by the Corporation to lessen the noise complained of, and 
mentioned that certain of the machines had been shifted and put ona 
new foundation of felt and lead to deaden vibration. The cost of that 
would be nearly £100. He noticed a distinct improvement from the 
alteration. The sound he had noticed during recent visits to the 
church was less than that of a blue bottle humming in а 16 ft. room. 
If one did not have his attention called to it he did not think, except 
in one particular place in the chancel, one would hear the noise. Üt 
would not be an annoyance to him. The North-road converter house was 
а necessary part of the Corporation electricity supply system, and he 
considered it would be impossible to do without a converter station 
with the Southwick scheme. | 

Prof. Boys said he had made а special study of acoustics. He had 
been consulted by the Brightor: Corporation, and visited the church on 
June 3, but was surprised at not being able co hear a sound any where. 
His attention was directed to a spot in the chancel, when he noticed a 
faint sound. It was so slight that it ought not properly to be called a 
noise. He could not understand it being called a disturbing nuisance 
W Itness corroborated Mr. Swinburne’s observations on the experi- 
ments of the previous day. He first thought the noise was air-borne 
but now he had come to the conclusion that it was carried throu h 
theearth. He had arrived at this conclusion by pressing his forehead 
Se se ene against the masonry of the church when he could feel a 
aint vibration. Assuming that it came through ` 
thing that could be done to reduce the ori the only 
ап elrstic support under the machine, There was felt under some of 
the machines, he did not think it eould be very elastie with such 
gt прав 16, Е, * sound was air borne he admitted enclosing 

е шасшпегу might lessen the noise, but { аз $ i 
that he was wrong in thinking the noise was dried by che . 

A number of tradespeople gave evidence that a оет 
the old days of the steam plant in North road and they renerally 
agreed that since that had been stopped they had no eDinplaint to make 

| Мг JOHN CHRISTIE, electrical and mechanical] engineer and manager 
of the zrighton Corporation electrical undertaking said the com- 
plaints about the old steam plant at North-road were chiefl about 
smoke, smuts and steam condensed from the cooling 33 de- 
posited on peoples’ clothes, Since the generating station had becn 
removed to Southwick there had been no more of these complaints 
The machines installed in the converter house were as silent running 
аз it was possible to get such machines. He detailed the steps the 
( orporation had already taken to meet Mr. Heath's complaint 

Mr. Тлт.вот, town clerk of Brighton, said the ( orporation had made 
= : tort to stop any noise that might be heard in the church. | 
a supp tat а һо pee the noine was а ground sound, 

pi iey should place the church columns on elastic 


supports. This might afford a remedy. | д 
zu i Чу, but he could ni 
was an absolute cure. ie could not guarantee it 


Yesterday Mr. AsrRURY, on behalf of the Corporation, submitted 
that plaintiffs’? evidence clearly established that no possible legal 
nuisance existed. It was imposslble to deal with the case seriously. 
The Corporation had, as trustees of the ratepayers, done everything 

ossible to meet the plaintiffs. 1f the Corporation lost this case, 
hundreds of blackmailing actions would be brought against them. 
If the plaintiffs agreed to the action being dismissed, the Corporation 
would not press for costs. 

The hearing was again adjourned. 


Isenthal & Co. v. Brown & Co. 


In the City of London Court, on Monday, before Judge Rentoul, 
K. C., plaintiffs sought to recover £35 for electrical apparatus supplied 
to three defendants (F Е. Brown, Birmingham, C. Geary, London, 
and L. J. Aarons, Handsworth), and exhibited by them at an electrical 
exhibition in Birmingham last year. Mr. Brown was legally repre- 
sented, but the other defendants did not appear. 

PrAiNTIFF said Mr. Brown wrote to him that he and some frienda 
were forming a syndicate to exhibit electrical gocds at Birmingham 
exhibition last year. Aarons and Geary said they were employed by 
the General Electric Co., but that as their company was also exhibiting 
at Birmingham they did not want their own names to appear more 
than necessary. The three defendants ordered certain electrical ap- 
paratus and it was exhibited. 

Mr. Brown, in his evidence, said he was only the secretary of thesyn- 
dicate nt a salary of £2 а week. The syndicate was never actually 
formed, and he never pledged his own liability to plaintiffs. He asked 
plaintiffs for а commission to be sure that the others were getting ab- 
solutely bed-rock prices. m 

Judge Renrou said all defendants were liable to риш, He had 
some doubt at first about Мг. Brown’s liability ; but he had mixed 
himself up in the matter. Judgment for plaintiffs, with costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND PILLED. 


Hackney (London) Borough Council invite applications for ш 
position of sales engineer, to act under the direction of the borough 
electrical engineer in the management of the sales department. 
Commencing salary £120, increasing to £150 per annum. Applica- 
tions to the town clerk (Mr. W. A. Williams), Town Hall, Hackney, 
London, N.E., by Feb. 17. See also an advertisement. 

The Governors invite applications for the appointment of head E 

the physics and electrical engineering department of Hackney Tech- 
nical Institute, Dalston-lane, London, N.E. Salary £300 рег аа 
Forms of application from the clerk (Mr. A. Crew), which must 5? 
returned by Feb. 19. See an advertisement. 
An assistant electrical engineer (junior) is requ' rod by a firm of 
consulting engineers in Westminster. Preference to one with 
experience in designing and working plant for clectric tramways or 
electricity supply. See an advertisement. 

An examiner is wanted for telephone instruments in course of 
manufacture. Applications to British Insulated & Helsby Cables, 
Milton-road, Liverpool, E. See an advertisement. 

An assistant manager is wanted in the electrical department of 
Messra. Harland & Wolff (Ltd.), Belfast, fully qualitied to supervise 
the installation of eléctric light and power on board ships building. 
See an advertisement. | 4 

Two draughtsmen are required by a Liverpool firm, accustome 
to all classes of telephone instrument design, and two accustom 
to telephone switchboards, frames and general telephone exchange 
work. See advertisement. E 

The Electric Construction Co. (Ltd.), has a vacancy at W uela 
hampton for a first-class draughtsman for starter and controter 
work. Applications to the Secretary, 109, Dashwood House, New 
Broad-street, London, E. C. See an advertisement. | 
` A capable electrician is wanted to supervise telephones, lights, 
motor car battery and electric carriage charging. See an adver- 
tisement. | | 

The Electors to the Professorship of Engineering Science eren 
University of Oxford intend to proceed to an election in April, 190% 
and candidates are requested to send in applications to the Registrar, 
Old Clarendon Building, Oxford, by March 4. 


Mr. J. W. Farrell, of Manchester, has been appointed mains 
foreman at Birmingham. 

Mr. C. M. French has been appointed district manager for the 
National Telephone Co. at Barnstaple. 


Argentina. - In the town of Tucuman, which has a population 
of 70,000, electricity works (owned by tho River Plate Electricity 
Co.) have been in operation since 1890. Supply is given on the 
three- wire continuous-current system, the voltago at consumers 


terminals being 220. There are 1,013 consumers, with the equiv a 
lent of 22,600 8c.p. lamps connected. In the generating statio 
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there are five B. & W. boilers (of 20,000 Ib. evaporative capacity per | success of the exhibition in this diresti , 
hour) and two Allen-A E.G. and one Allen-E.C.C. sets of 900 kw. operation of the Richmond (Games) Pie Тер, . ‚ 
each. There is а battery of 250 Tudor cells of 600 ampere hours | who ran a special supply for exhibition purposes and assisted mate- 


capacity. Wood fuel is used. rially in organising the electrical exhibits. Ri i 
; | 1 : - Richmond is a well- to. 
Australasia.—Messrs. Wollfe & Co., will shortly commence the | do residential London suburb, and special efforts were made to bring 
construction of electric tramways at Wanganui, New Zealand. to the notice of residents the latest developments in heating and 


the elie ob odis Tramway Bill has passed both Houses | Cooking apparatus. 
of the Victorian Legislature. It is proposed by the local authorities to An electrical exhibition has been held at Acton duri the pae 
form a trust to construct the lines, and the scheme (prepared by Noyes | week. The exhibits included motors (driving laundry Maschinen 
Bros.) is estimated to cost £76,260. The trust will consist of four sewing machines, &c.) and electric light fittings, lamps cooking and 
E of the Eus 0 tios and a сото, the last-men- heating apparatus, electro-medical apparatus, &c. The exhibition 
toned to receive a salary of 4250. For regrading work in connection attracted a large пише: of visitors, and the bent ; 

i P dr : ; electrical engineer ( Mr. 
with the scheme the Railway Commission will pay £13,000, — J. Martin Blair) is to be congratulated upon his САША aki, 


missioners (Mr. Tait), the chairman of the Rivers and Water Com- Farnham.—The Farnham and District Electric Supply Co. pr 

H a „ . . * : 0: 
mission (Mr. Elwood Mead), the Minister for Agriculture and Water pose to use overhead wires in the lighting of the йаш. апа К 
Supply (Mr. Swinburne) and the engineers-in-chief of the depart- | Board of Trade have deferred the revocation of the company's pro- 
l e Council as to whether 
they will assent to the use of overhead wires. 


1,700 ft. long and 180 ft. high and the formation of an inland lake Garrison Lighting.—Thenew electric lighting plant at Archcliffe 
covering 25,000 acres and 30 miles in length. 30 miles of тоу Fort, Dover, is now in operation. 
an 


Greystones (co. Dublin) — Efforts are being made to form a local 
between £1,250.C00 and 2l, 500,000. company for establishing electricity works in this district. A com- 
The receipts of Launceston (Tasmania) municipal electricity de. | Mittee of ratepayers recently invited schemes for ublic lighting and 
partment for the year ended Sept. 30 were £9,683. The capital ex. tuo schemes were submitted—ono by Meters. Wm. Coates & Son, 
penditure was £160,842, against which there is a reserve of £6,535, who Propose to put down electric lighting plant (suction gas plant, 
sinking fund £13,300 and wiring, motors, &c., owned by the Corpora. | 888 engines and dynamos), at an estimated cost of £8,000. This 
tion, and accounts outstanding represent £14,000. | firm offered in the event of & company being formed to undertake 
The Government are considering a proposal to place the telephone | all the preliminary work in connection with its flotation and to sub- 
fervices of the whole of the Commonwealth under one permanent head. | scribe £1,000 of the capital, on the understanding that satisfactory 
Bexley.—The Council have adopted a scheme of wiring con. | 4greements are entered into with the local authorities granting full 
sumers' premises at a rental of 8d. per point per quarter. Applica- Power to execute all necessary work in connection with the public 
Поп has been made for sanction to a loan for the purpos2, - and private lighting for at least 15 years, 


th Brighton.—At a meeting of the Tramways committee this week Hammersmith (London).—The electrical engineer (Mr. G. G. 
» engineer and manager (Mr. Wm. Marsh) prezented a report on Bell) has prepared reports upon immediate extensions of plant, &c. 
the present position of the tramway undertaking and on the receipts Mr. Bell points out that during the last six months the applications 
to the erd of 1907. The financial year does not end until March, | for current represent a record increase over any previous period, and 
but estimates indicate that at the end of the year there will be a | already the maximum demand this winter has increased by 370 kw. 
deficiency of between £1,000 and £1,200. The committee considered | Over last year. It is imperative that the boiler plant be increased by 
how this should be met, and it has been decided to defray the de- placing two boilers in No. 1 boiler house and equipping all tive boilers 
ficienoy out of reserve which stands at £5 238. 18s. 7d. with forced draught, at an estimated cost of £4,400. Addition to, and 

: aba: : removal of, the main switchboard can be done in sections, and will 
cost £1,000. A sub-station in the Hammersmith-road would cost £283, 
and five 100 kw. static transformers £570. Extension ot mains is esti- 
mated at £1,899, and services to March 31, 1909, will cost £3,000. The 
Electricity and Finance committees have a proved the report. The 
total cost of the proposed new work is £12,190, and as £16,895 has 
been already authorised the total is £24,449, 


India.— Indian Engineeridg " states that the East Indian Rail- 
way Co. are equipping electric motor trains on some of their branch 
lines. - One train of this description, consisting of four compart- 
ments, of which one is occupied by the driverand one by the guard, 
is already running. The same company have provided an electric 
lighting and fan installation for their Howrah offices and staff 
quarters. The scheme, which includes 125 fans and about 300 lamps, 
will be in working order in the ensuing hot season. 

The “ Indian Electrical, Mechanical and Textile № ews” states 
that plant for supplying electric light and power in the Great Indian 
Peninsula Railway carriage and machine shops at Parel has been 
sent out from England. Ame | 

Мт. О. В. Winter (signal and electrical engineer to the South 
Indian Railway Co.) and his assistant (Mr. A. H. Smyth) are 
saperintending the reorganisation of the company’s electrical de- 
partment. Theelectric lighting of the carriages on the company’s 
system is a subject t» which increased attention is being given. 


Inquest.— An inquest was held last week into the cause of the 
death of a motorman (James Dolan) and a van boy (Robt. Heggie) 
whose deaths ensued upon a tram way accident at Glasgow on Jan. 3. 

The evidence given was similar to that given at the Board of Trade 
inquiry on Jan. 14. 

Joun Мс1кнкАлр, inspector of the tramways department, said, before 
requesting Dolan to proceed with his car to Mount Florida, he had 
satisfied himself that it was in good condition to make the journey. 
He did not think t*e reversing gear as a method of controlling a car 
was any use wheri the speed was so high as 15 miles an hour. The re- 
versing gear was only of use for stopping or controlling when the cur 
was going slow] у. It was most frequently used when a car had over- 
run a point. Witness would not think of going to the fourth method 
until everything else had proved ineffective. n 

Joux FERGUSON, chief engineer of the tramways department, said his 
view was that the brakes were in good order immediately before the 
accident and immediately after the accident. The third method of 
braking was not much good when the speed exceeded 3 or 4 miles an 
hour. The fourth method they might use when there was high speed, 

e car would slide. 
о A. JAMIESON said he considered the third and fourth methods 
essential for the safety of the people who travelled in cars. He calcu- 
lated that at a speed of 22 miles an hour a car could be stopped in 
from four to four and a half seconds by the fourth braking method. 


xjgunfermline.—The Council on Monday decided to authorise Sir 
90 5 er Kennedy to again negotiate with the Fife Electric Power 
ү т 0 the transfer of the Council’s Electric Lighting Order, 1906. 
Ни exander recently reported that there was no reasonable prospect 
lant Pe! works being made to pay, either with an independent 
plant or by taking a bulk supply. 


„есе Lighting Legislation.—Perth Corporation and Bec- 
* 115 and Watford Councils are supporting the other local authori- 
ios o (as stated on р. 514 of our last issue) are in favour of the 

Чейоп by the Government of a bill to authorise “ free wiring 


nil Equipment of Rolliog Mills. —Sir Theodore Fry & 
else ар 28 down independent generating plant for the supply 
i their Ri ү for driving the whole of the plant and machinery 
i меер кы Rolling Mills, Darlington. The generating plant 
neg C or two 750 kw. three-phase generators driven y tur- 
ldi tion 5 will be supplied to the motors at 440 volts, and, in 
orks are to bh Ing energy for power, the whole of the offices and 
eboiler.h e illuminated by 52 are and 154 incandescent lamps. 
ect мае equipment contract has been let to Babcock & Wilcox. 
td.) Rio 45 n Mills.—The Rio de J aneiro Flour Mills & Granaries 
plate the” patito, and 46, Moorgate-street, London, E.C., con- 
) ecision НЕ: stitution of electric for steam driving in their mills. 
Ange wi] 83 actually been come to, but it is probable that the 
8e will be made at an early date. 


ie a1 WI in Mining.—-Electrically driven pumps are to be 
een used Hal or, and at Botallack, Camborne. Electricity has 
t the prese re ornish mines to the extent it should have been, 
electricit f experiments will, no doubt, lead to the extended use 
Plectri 10Р Pumping and other purposes. 
n appointed UPPIy Audit. Mr. W. J. Parry, of Bethesda, has 
ler the El by the President of the Board of Trade as auditor 
hi ene Lighting Acts for a large portion of North Wales. 


п held 008 A successful electrical and trades exhibition has 


18 week at Richmond, The most prominent feature 


be electrical section, which i i 
i : which included a comprehensive show of 
08 apparatus lent by the British Thomson-Houston Co. The 
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ne 


| иту returned a verdict that there was not sufficient evidence | National Telephone Co.’s subscribers. This will necessitate alterat 
to ar 1 а - röt Mace the driver's control, but they were of | on the switchboard and the re-wiring of about о ns 
opinion that, the reversing-handle not being in its proper place at the | cost of £800. The committee agreed to recommen the outlay. 
time of starting, the car should not have been sent on its journny. Nottingham.— A meeting of delegates from traders associat 
Institute of Chemistry.— Of 25 can didates who presented them- of Nottingham decided last week to ask the L comm 
selves for the intermediate examination in January the following | to adopt a flat rate not e£ceeding 3d. per is те consur 
14 passed :— | | instead of the present system of charging, under wale ñd. per 
W. Cameron, F. Challenger, B. Se., P. W. Copeland, B. Sc., G. A. M. is charged for the first 200 units per half-year and 104. per 
Cunningham, H. Davies, J. G. Hay, A. Hepburn, Н. R. Jensen, B. Sc., after for lighting, and 11d. for power. 
C. H. Kirkaldy, F. W. Linch, W. A. Riley, V. J. Tilley, R. Unwin Oldham.—An unopposed inquiry was held last week inte 
and C. H. Warner. In the final examination for the associateship, of Council's application for sanction to borrow £1,500 for meter: 
4 candidates who presented themselves in the branch of mineral | ; di 
chemistry. 3 passed (S. L. Archbutt, C. P. Matthews, B. Sc.; and L. A. Indicators. Ne d Street Lighting committ 
Levv, B.A.. B Sc. 1 candidate presented himself in physical chemistry Plymouth The Electricity se rer 8 T. allen a 
and passed (N. Р. Campbell, B.A.). Of 6 in organic chemistry, 5 assed Friday last received the resigna ion of Mr. 5. 1. Alten, ! 
(T. P. Hilditeh, B.Sc. B. D. Porritt, B.Sc., and Н E. Watson, B.Sc.). | engineer, congratulated him upon his appointment as city elec 
8 candidates presented themselves in the chemistry of food and drugs, engineer at Carlisle, and decided to grant him a testimonial | 
of whom the following 7 passed (A. P. Davson, A. R.C.Sc. (Lond.), A. G. | the Corporate seal. The question of the consequent rearrange 
Harrington, H. Mansfield, B. Sc., R. D. Masson, P. Murphy, B. F. of the А was referred to a sub. committee. 
Sawbridge, B. A., and J. M. Wilkie, B. Sc.). W. F. Hayworth, A. I. C, It was decided to lay cables to supply current to the Ply: 
also passed this examination in order to obtain the special certificate Co-operative Society and to Prince Rock schools. B 
recognised by the Local Government Board. d candidates presented | “тре estimates for the ensuing year put the electricity reve 


n Ba eas . фа son bp po £23,748, and expenses (including capital charges) at £23,102. 
asset Barbour, M. A., B. Sc., 1n orgi ' che y, F. v. M : | _ 

A (G. I., in mineral chemistry, and A. C. Franklin in metallurgical Presentations.—On leaving Aberdeen to kin Шо 
chemistry). | superintendent at Halifax, Mr. Caird has been presen 


Italy.—A commission of the Communal Council of Milan has tramway staff ur ft alle National Telephone Со. have prese 

authorised the expenditure of 13,100,000 lire (about £520,000) on the s 5 5 M © Chas Ffrench on his departure to! 

erection and equipment of an electric power station in the Valteline Sist rer 8 cabine tB Fs = |ы ка дд 

(in which the generating plant is to be driven by water power from istrict ror ges und r d Electricit department ha 

the Adda River and the Roasco torrent) to supply electrical energy The staff of the Sunderian tt to Mr D. E. Bell; v 

in the city of Milan. E ne 70 iaa 34 Dnrbara Electric Sur 
Kingswood.— The Board of Trade have granted an extension until D ее 


: ie liehti i i :alation.— The Lord Chairman of Com 
May 1 of the Kingswood (1904) electric lighting order. пітве ВШ nd. ie Chairman of Committees in the 
Lancaster. The Council discussed the financial position of the Commons (Mr. A. E mmott) have decided that the follow 
electric tramways on Wednesday. „ House of Lords :— 

Ald. Bell and Mr. Heald urged that the tramways should be either ae originate in the ooadilly & Brompton Railway, King’ 
extended, dis] sed of, or given up. Other members protested against 101 don (Transfer) Hie pgate hill Tramways, London and pistr 
the idea of giving up control of the streets, and it was suggested that | + lt Supply London and Windsor Motor Roads, Londo 
the Council should purchase the horse lines. Ald. Bell said the annual Re М iy ee each London Count Council Tramways ant 
loss was equivalent toa 4d. rate. No definite action was, however, taken. awe pł , y 


à j en i lon Electric Supply, Lon on Westminster and Ker 
Leeds.—The poll on the Co:poration bill (which includes addi- ments, London ер PP 


А : А | istrict Railway 
; : Electric Supply Companies Metropolitan District А 
tional tramway construction powers) has resulted in a substantial politan Ше тани and West London, Burnes an 

majority in favour of the bill. 


Pre foli nd London Bills will originate in the House of C 
London County Council.—On Tuesday it was agreed to seal], The following Tr Оа ty Council 
petitions against the following bills: Great Northern, City, and ae United Tramways and London County 
Brompton Railway, Metropolitan District Railway, Highgate Hill] Powers). mE 1 
Tramways, London and Windsor Motor-roads and Tram. roads, Provisional Order Revocation. The Boar 
Metropolitan Electric Tramways, West London. Barnes and Rich- 


voked the Dorchester Electric Lighting Order, 1901. 
mond Tramways, London and District Electricity Supply, London 


Smoke Prevention.—Mr. James ОШв, the gus Me 
Electric Supply, and London (Westminster and Kensington) Elec- | cil's chief officer for smoke prevention, rect nni 
tric Supply Cos. to the Public Control commies, in moe i ride r locomo 
: ^ А і М ny bul 
Manchester Electrical Exhibition, 1908.—We have received a s dense smoke discharged be considered a nuisance 
letter from Mr. C. 8. Northcote, from which we extract the following: t fin ia É uh ! 210 mav be imposed, with cumulative 
The Organising committee of the forthcoming Exhibition is now f bes E тше: hat the Council shall have powe! 
complete, and I attach a full list of members. A meeting was held on AH ane 9 = of this provision other instance 
20th inst. at Manchester, when Coun, Kay, J.P., of Manchester, was КИ nng ke e and to rohibit tbe adoption in i 
elected Chairman of the committee and Coun. Barrett, J. P, of Salford, а Е ае or buildings © any I 
deputy chairman. It was unanimously decided to enter into the : S ratus of a ty y 
necessary arrangements for holding the exhibition in Manchester Es ther ше о шил the Council to prod 
next October. An Executive committee was appointed as follows : — abd RR ps t of оге that exemption from liability t 
The Chairman; the Deputy-Chairman ; the Consulting Engineers . amount ol en, tC n Dro rty or prem! 
Messrs. Pearce & McCowan . Messrs. H. Berry, H. Bevis D. N. Dun- implied ӨГ expressed in favour О iv Pho Council shall 
lop F. Nalder, C. D. Taite, H. Talbot. 4 те: power corporations be repealed ; a bodies to en orc 
A meeting of this committee was called in London for Jan. 27. It authority with the secet have power to expend то! 
is intended to send outa preliminary circulat to the trade, asking for an a 181 1 ff el 
omi? iv 5 les of combustion of Tue | 
indication as to space required bv various exhibitors. Large numbers a knowledge of the ревер ing t e study o 
Ма а аб : king, and for encouragin 
of applications have already been received from the principal electrical construcion апаз | uels. 
and engineering firms throughout the country, and it is hoped that all heating of houses or the use a emok е t Vladiví 
those likely to be interested will assist the committee in concludin Russia.—The British Commercial Agent 8 secure 
their final arrangements for this important exhibition by dealing with R. M. Hodgson) states that & German fium d trolle 
ш y wd e n by get ing in touch with the management for electric lighting and N 1 i е, 
{ e earlies зва Ше moment. Н is estima 
The Executive committee were also inst rueted to enter into agree- at Viadivostock. The wor 


' ma WI | bout £158,000). 

menis with Messrs. Northcote & Davenport f th Я { (а ’ И | 

their requirements, | кз dL W South Shields. — An unopposed inquiry was held 
day into the application of the Corporation for pe 
£7,052 for additional generating plant. 10 
Spain. A concession has been granted а A Tra 
y Espartero, for the construction of the diodia «tatio 
Madrid, a projected electric lino from Mediodi 
north station. ind 

The Compania de ferrocarril de Langreo and Sis 
Abono-Musel have received a concession for 
power works at the Port of Musel. 

State Ownership of Electric Power Plant 
the Toronto Chamber of Commerce (Mr. ment 
movement to induce the Dominion Govern 
electric power plants at Niagara. 


here 
18810 
‚ Мату1еһопе. Messrs. D. Н. Evans & Co., Oxford-street, are 
giving for two weeks a demonstration of electric cooking apparatus. 
l'he firm are to be supplied by the electricity department with cur 
rent free of charge. 

Municipal Telephony.—On Monday Hull Telephone committee 
considered the estimates prepared by the raanager (Mr. T. Holme) 
for next y: ar, showing а total expenditure of £8,820, and a revenue 
of £9,925, leaving an anticipated profit of £1,105. This estimate 
prov ides for £5,9 
increase of 1600 owing to shorter periods being insisted upon for 
repayment of loans. 

Ihe Postmaster-lren ral has sanct ioned certain alterations and ex- 
tensions, with the object of improving intereommunication with the 
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As previously announced in 
these columns, the Swedish Government intend to greatly extend 
the telephone service in that country. A bill has been intro- 
duced into tho Riksdag providing for a loan of 5,000,000 kroner 


Mr. Harris (Tottington bleach works of Messrs. R. K. Roberts) 
added similar testimony, remarking that though they were at present 
using only some 200 U. b. to 300 II. P., they had been so satisfied with 
the superiority of electric over steam equipment that every change 
and addition to their power would be on an electrical busis. Supply 

.P. Co. had his greatest sympathy, and һе was 


power users of Lancashire. 
Mr. 'ТА1тЕ said there had been ditticulties to surmount —difficulties 
in technical matters, in engineering matters, with municipal autho. 
rities, with the Board of ‘Trade and with private ple and concerns, 
t had, so far, been their chief labour to remove diss difficulties, and 
he was pleased to say that in a large measure they hnd succeeded. Не 
was proud of the staff under hia direction, for by their loyal help his 
predecessor and himself had been enabled the more satisfactorily to 
construct their system over the huge area in which they had operating 
powers. In some respects their work in that area was without pre- 
cedent in electrical engineering —in their system of distribution, in 
the equipment of their enerating station with turbines, and the use 
of every new device and. invention. The position of things at the 
moment was one of which they had every reason to be proud, апа, 
indeed, they were in so advanced a position that they had now time 
to pause and be festive among themselves and with their customers 
and friends. The tendency of customers was in the direction of rapidly 
increasing their equipments, and go strong was that tendency that 
during the past 14 months the supply had increased by fully 75 per 
cent. If that ratio of increase was maintained, as he believed it would 
be, then a great success awaited the operations of the company, Eight 
years ago he read that the company intended to supply current at 1d. 
per unit, and it was considered à very absurd statement to make ; but 
if they could now obtain that price for power current. he could only 
say the shareholders of the L. E. P. Co. would he the happy recipients of 
big dividends. They supplied at little more than half that figure for 
both light and power. He hoped the industrial power users of East 


Torquay.—O wing to the increasing demand for electric traction, 
extensions of the generating plant will soon be necessary, though 
the S miles of track as originally projected have not yet been 
completed. 

Trans-Sahara Telegraphs.— According to the Paris Journal,” 
the Minister of French Posts and Telegraphs has been asked by the 
Algerian anthorities to consider the question of establishing a trans. 
. Sahara telegraph service, with a view to linking up Algeria tele- 
graphically with the Soudan, Dahomey and the Ivory Coast, at an 
estimated cost of £100,000, the work to be completed in 18 months. 


West Ham. — Application is to be made for sanction to borrow 
17.044 for excess expenditure on the electricity undertaking. The 


mates of the capital requirements of the department until March 
Jl, 1910, ineluding one 1,500 kw. and one 3,000 kw. turbo-alterna- 
tors and pipework foundations, &c., also five chain-grate stokers, 
feed-water purifier, feed-water settling tank, pipework, &c., making 
£36,630 for the generating plant. For additional feeders, cables, 
te, £28,950 ig included, making £04,880, for the borrowing of 
Which sanction is to be sought. 

e bonus scheme for tramway motormen and conductors, it is 
reported, continues to be very successful. 
„Ine bonus payments for the December quarter amounted to 
4134. 108. 10d., and 272 motormen and conductors benefited to the 


Electro-Harmonic Society.— In conseque nce of the non-comple- 
tion of the new St. James's Hall, the Ladies’ Night Concert to be 
given on Friday, Feb. 21, will be held at the Bechstein Hall, Wig. 
more-street, L^ndon, W. | 


—————— 
TRADE NOTES AND NOTICES. 


— aM 
TENDERS INVITED. 


The Lighting committee of Islington (London) Borough Council 
invite tenders for supply and erection of (и) 1,500 kw. steam turbine. 
alternator, exciter, condensing plant, switch gear, piping, Ko., and 
(0) water. tube boilers, coal conveyor, bunkers, steam piping and 
other accessories, Specifications, &c., from the electrical engineer 
(Mr. Albert Gay), 50, Eden-grove, Holloway, N., after Feb. 15: 
Tenders to the town clerk (Mr. Wm. F. Dewey), Town Hall, Upper- 
street, Islington, N., by noon Feb. 25. See also an advertisement. 

Islington Council also want tenders by noon Feb. 18 for supply 
of stores, including carbons, transformers, electricity meters, cables, 
lamps, &c. Formsof tender, &c., from the Town Hali, Upper. street. N 


Hammersmith (London) Council invite tenders for supply of storcs 
for 12 months ending March 31, 1909, including arc lamp globes, &., 
brooms and brushes, electrical goods, files, firebricks, clay and lime, 
gauge glasses, insulated wires, met als, meters, oilman's goods, pack. 
ing and jointing materials, screws and tools. Forms of tender, &c., 
from the borough electrical engineer (Mr. G. Gilbert Bell), Electri- 
city Works, 85, Fulham Palace-road, W. Tenders to the town clerk 
(Mr. H. Thompson) by 4 p.m. Feb. 19. See also an advertisement. 


St. Marylebone (London) Borough Council invite tenders for the 
removal of ashes and clinker from their electricity works. Specifi- 
cations, &c., from the resident electrical engineer (Mr. F. A. Wilkin- 
son), 19 and 20, York-place, W. Tenders to the town clerk (Mr. 
James Wilson), Town Hall, Marylebone-lane, W., by 4pm, Feb. 5, 
See an advertisement. 

Belfast Tramways and Electricity committee invite tenders for 
supply and delivery of low-tension insulated v.b. cable during the 
12 months ending March 31, 1909. Specifications, &c., from the 
city electrical engineer (Mr. Thos. W. Bloxam), Corporation Elec. 

tricity Works, East Bridge-street. Tenders to Sir Samuel Black, 

ded | inner, Mr. Dickso: City Hall, Belfast, by noon of Feb. 22. See also an advertisement. 
è Company as pleased to think the initial troubles and anxieties of London County Council invite tenders for (a) the manufacture, 
ny were approaching the end. It was a large venture, and delivery and laying of about 5 miles of 1.4. lead-covered electric 

П 8o far skilfu ly pioneered, and gave greut promise of industrial cable and about 2 miles of telephone cables, &c. ; and (b) the laying 
1 firms abet tho districts where it was operating. In his f stoneware cable ducts, building manholes, re-paving, &c., for the 
whacks "pplication of electric current they had had their initial | © N for electric traction of the Council's tramways in 

п them Н е, Pers of the Sate ny had always been prompt in Caledonian-road and Seven Sisters-road. Tenders, upon official 


jut. He trusted that the company would go on in a : k of the Council, Mr. G. I 
paign which was desti to ce futs dien ce forms to be obtained from the clerk of the Co , 
ncashi estined reduce the t smoke nuisan s of | 10 oo. S.W., aro to be lodged by 
E тате, Не Proposed Success to the LEP. Co. and its chief, | Gomme, County Hall, Spring. gardens, , g 


11 a.m, Feb. 4. 


mies &c., would cost £105, and tho capital charges (upon an out- 
Y of £1,258) would, at 74 per cent., be £94. The total annual cost 
Would thus be £639. Allowing that £130 of the present gas charge 
Was for cooking and heating, there would be a saving of £231 by 
e adoption of electric lighting and 50 per cent. more light would 
j obtained. Mr. Ruddle’s recommendation that the Guardians 
adopt the healthier illuminant has been referred to a committee. 
York.—The Electricity committee propose to adopt a scheme of 


n 8 out are and Osram lamps, and also of carrying out wiring on 
е hire-purchase System. 


Diners. The members of the gtaff of the Hlectric Construction 
а at the Star and Garter Hotel, Wolverhampton, on 
Balle 15 evening last. The chair was taken by Mr. William 
Mu (manager of the E. C. C., and president of Wolverhampton 
as bed 0f Commerce), supported by Mr. William Buchanan (chief 
сше) апа {һе departmental heads. The dinner was followed 
e EE concert, and here the staff took the opportunity of 
s 8 that it is no less highly endowed with musical than with 
B. eering talent. Yorick too, was well represented, tho performers’ 
i in humour being supplemented, possibly surpassed, by 
"red to ah “ pawky order from the chair. The whole affair 
ents pow the good fellowship which exists between all depart- 
ay bo Instance of the holiday feeling which prevailed it 
“the атна that when it was seen that the motor driving one 
ш, т, 908 fans was sparking, the company agreed unani- 
с C un et her spark." Needless to add the motor was not of 
о e. The toast list was limited to one item “ The King,” 
а ЕМ Mr. Bulloch and honoured with great heartiness. 

ав ап interesting gathering of the en ineering, station 

l ; " 
den gail staffs of the Lancashire Electri: Pour Co. at Rad- 
Dsumers urday, the gathering including many of the company's 
d and their electrical men-in-charge. The chief ongineer 

ager (Mr. C. D. Taite) presided. 
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Rawitenstall Corporation invite tenders for supply and erection 
at their electricity works of one balancing set and one rotary trans- 
forming set (d.c. їо а.е.) and eight static transformers; also Lanca- 
shire boilers, condensers, feed and circulating pumps, pipework, &c. 
Tenders to the town clerk (Mr. James Whalley), Municipal Offices, 
Rawtenstall, by Feb. 7. 


Ravtenstall Corporation want tenders by Feb. 10 for erection of 
generating station, buildings, kc. Specification from Messrs. Lacey, 
Sillar & Leigh, 78, King-street, Manchester. 


Wallasey Council want tenders by the morning of Feb. 12, for 
supply of stores for the tramways department, including armature 
bearings, trolley wheels and heads, car wheels, bearings, oils, &c. 
Forms of Tender, &c., from.the General Manager of the tramways, 
Sea View-road, Liscard. | 

Halifax Corporation want tenders by Feb. 12 for stores for the 
tramways and electricity departments, including lighting fittings, 
electrical accessories, copper strip, overhead line material, c.c. 
meters, braka blocks, castings, &c. Forms from General Manager, 
Skircoat-road, Halifax. 


Portsmouth Corporation want tenders by Feb. 12 for supply of 
stores for electricity department, including electrical goods, castings, 
ironmongery, &c., and for laying cables, &c. Forms from the elec- 
tric lighting station, Gunwharf-road. 


Salford Tramways committee want tenders by 3 p.m. Feb. 17 
for supply of car accessories (electrical and mechanical), iron- 
mongery, wire, oils, &c. Forms from General Manager, 32, Black- 
friars-street, Salford. 


Leeds Tramways committee want tenders by Feb. 21 for stores, 
including electri al sundries, tools, ironmongery, oils, со 1, &». 
Forms from Mr. J. B. Hamilton, City-square, Leeds. 

Leeds Corporation invite tenders for steam exhaust, overflow and 
other pipes, valves, &c., in connection with a steam turbo-alternator 
of 3,000 kW. Tenders to the town clerk (Mr. Robt. E. Fox), Town 
Hall, Leeds, by 10 a.m. Feb. 10. 


Bermondsey (London) Council want tenders by Feb. 17, for stores, 
including carbons, cable materials, conduits, electricity meters, 
meter boards, &c. Forms of tender, &c., from the Town Clerk, 
Spa road, S. E. 

Battersea (London) Council want tenders by 3 p m., Feb. 18, for 
materials for the electricity department, including meters, carbons, 
joint boxes, coal, engine room stores, &. Forms from the electric 
light station. 


Hornsey Council want tenders by noon, Feb. 17, for electric light 
wiring and fittings for fire stations, «с. Specifications, &c., from 
the electricity works. 

Edinburgh Corporation invite tenders for extension switchboard 
panel at the Macdonald.road electricity station. Tenders to the Town 
Clerk, City-chambers, Edinburgh, by Feb. 10. 


Croydon Council want tenders by 11 a.m. Feb. 10 for supply апа 
erection of coal and ash conveyor and coal bunkers at the electricity 
works. Specifications, &c., from the Borough Electrical Engineer. 


Manchester Tramways committee require tenders by 5 p.m. Feb.17 
for supply of 2 ton steam travelling crane. Specifications from Mr. 
J. M. M'Elroy, 55, Piccadilly, Manchester. 

Slough District Council require tenders by 4 p.m. Feb. 6 for 
lighting the public lamps. Specification from the Surveyor, 1, 
Mackenzie-street, Slough. 

Hull Education committee want tenders by 10 a.m. Feb. 10 for 
wiring and supply of electric light fittings and fans at Selby-street 
West School. Specifications from the City Architect. 


^ Burnley Guardians require tenders by Feb. 12 for supply of a 
booster for the electric lighting station. Particulars from the Clerk, 
Union Offices, Burnley. 


The Norwegian Stale Railways Department require tenders by 
Feb. 7 for supply of various telegraph material. Conditions, draw- 


ings, &c., can be seen at the Board of Trade, 73, Basi і 
London, Е.С. ыш asinghall-street, 


The Société Nationale des Chemins de Fer Vicinaux, 14, Rue de 
la Science, Brusselz, want tenders by 11 a m. Feb. 12 for the con- 
struction of electric railways between Namur & Jambes, Namur and 
Bt. Servais and Namur and Wépion. The cost of the work is esti- 
mated at £3,638. Specification from the Société, price lfr. 


TENDERS RECEIVED AND ACCEPTED. 


Stepney (London) Council received eight tenders for 37 street 
oxes, and the lowest( that of the Universal Electrical Mfg. Co. at 
£62. 11s. 3d.) has been provisionally accepted. The amount of the 
highest tender was £143. 198. The tender of J. Every, at £82. 10s. 4d., 
for 25 large and 25 small cast-iron chambers for containing street 
disconnecting boxes has also been accepted. 
For the supply of about 5,000 tons of steel slot rails and 190 tons 
of conductor rails London County Council have accepted the tender 
of the Frodingham Iron & Steel Co. at £5,654. 55. Walter Scott 


& Co.'s tender was £6,400 and Steel, Peech & Tozer's (fo 
only) £4,462. 103. 


Finchley Council recei ved 21 tenders for the supply an 
of one 850 kw. high- speed engine апа dynamo, and these 
referred to the engineer for report. The lowest tender v 
the British Eleotric Plant Co., at £2,521. 

West Ham Electricity ccmmittee has extended the c 
W. Lucy & Co. for supply of house cut out boxes for two | 
March 81 next, the contract price being subject to a redu 
per cent. on payment of account within seven days. 

Hammersmith (London) Council has received the follc 
ders for construction of а sub-station: Cowans L'mited 
£212. 15з.; Ferranti Limited, £215. 83. 


Southend-on-Sea Council have accepted the tender of th 
Electrical Storage Co. for a battery at £420, with £37 per i 
maintenance for 10 years. 


Hull Telephone committee have accepted the tender of t 
Insulated and Helsby Cables for supply of cables at £254 
the tender of James MacMillan & Co. for instruments at 


Woolwich (London) Council has placed an order v 
Spencer (Ltd.), for pipework at £11. 5s. 

East Ham Corporation have accepted the tender of Calle 
for cable at £224. 78. 1d. 


The Postmaster General's Department, Brisbane (Qu 
have accepted the following tenders: India Rubber Co., 
coils; Brisbane Electric Co., carporous cells, coin att: 
battery pole changers and В. S. telephones; G. R. Но 
(Leclanché and Lalande), copper oxide and zinc plates; J 
& Co., visual vibrating indicators and operators sets; Le 
Hanson, B.S. wall telephones. | 


BANKRUPTOIES, LIQUID ATIONS, &c. 


The discharge of Saml. Н. and Jas. E. Thompson (t 
Thompson Bros. & Co.), electricians, 6, E ast street, Plym 
been granted, subject to debtors consentin g to judgment f 

Claims against Harry W. Cox (Ltd.) to Mr. A. R. K.! 
King street, London, E.C., by Feb. 10. 

D. Santoni & Co. (1906) (Ltd.) is being wound up volunta 
J. N. Duncan, 39, Coleman-street, London, E.C., is liquid 

A meeting to receive an account of the winding up 
Robinson & Со. (Ltd.) will be held at 21, Ironmonger-lane 


E.C , on Feb. 25. 
BUSINESS NOTICES. 


Mr. W. Griffiths, 25, Dotanic-avenue, Belfast, has been : 
representative for Ireland by Messrs. Ed. Bennis & ( 
Hulton, Bolton, engineers and makers of mechanical sk 
coal-h:ndling plant. Mr. E. Harris, the firm's agent 
Yorkshire, bas changed his address to Hill Crest, Horsfort! 
and Mr. F. K. Woodroffe, their agent for Liverpool, Nor 
North Stafford and part of Chester, has changed his 4 
Meliville, Hoole-road, Chester. 


Messrs. Brown, Boveri & Co.'s Italian house (the Te 
Italiano Brown Boveri) bas lately amalgamated with Mess 
& Co. In the future Messrs, Gadda will not themselves 
ture electrical machinery, but will confine themselves to co 
for and managing electrical plants, and they have also bou 
selves to buy from the Tecnomasio Italiano Browa Bove 
electrical material they (or their sub contractors) may req’ 
Tecnomasio Italiano Brown Boveri will take over 8 
well-equipped works at Milan, and the old works of the for 
pany will be shut down. The erection of the new 15 
Tecnomasio at the Porta Romana, which were starte ч 
ago, will now be held back till required. After completio 
new works the Tecnomasio intend to remove entirely os 
Romana. The capital of the Tecnomasio e 
will be increased shortly to 6,000,000 lire (£240, b. 
Brown Boveri's Baden house will subscribe such рор 
increase as will enable the А. С. Brown, Boveri & Cie. : 
the entire capital Both the tecbnical and commercial a 
of the Tecnomasio Italiano Brown Boveri will remain in 

Mr. F. L. Rawson, M.I.E.E., has removed to 56, Moorg! 
London, E.C. 


Fire. —A destructive fire occurred at the works of sud 
Limited last week. Arrangements are being m s де 
for the carrying out of contracts and orders in hand be ail 
Messrs. Cowans desire to express their thanks for the : 
of assistance they have received from other firms. puit 
address of the company is at present at 63, Lan ene 
Fennell.street, Manchester, where all communicálio 
addressed. 


Tantalum Lamps. Messrs. Siemens Bros. Dy namo 99 
are introducing a new type of tantalum lamp -n re in 
lamp for 100 to 120 volt circuits, This lamp is not шо 
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{һе other types of tantalum lamps and will burn in any position. 
Messrs. Siemens carry at present a small stock in London, which 
they are increasing with all speed to meet the enormous number of 
inquiries they have received for lamps of this type. They have also 
issued an opal tablet advertising tantalum lamp, which they will be 
pleased to supply on receipt of trade card. 


Business for Sale.—An electrical engineer's business is adver- 
tised for disposal in another column. 


Electrical Heating and Cooking Apparatus— An interesting 
exhibition of winter foods and drinks was held at the Tribune 
offices last week. Practical demonstrations of cooking were given 
at several stalls, and electrical apparatus was adopted throughout 
the demonstration. In addition to а large number of electrical urns 
and h t plates, several ovens were in use, these containing three 
large coils in the base and operating on 200 volt circuits. А new 
pattern of radiator was shown in which the lamps had been re- 
placed by resistance coils. All the electrical apparatus exhibited 
and in use was supplied by the General Electric Co. 


CATALOGUES, &c. 


“ Installation Neios. — The January issue of the official organ of 
Simplex Conduits (Ltd.) contains two insets, both of which should 
be found useful. One is A Few Notes on Cables,” reprinted from 
„Installation News of December, 1907, the other an advance price 
sheet of Simplex Electric Lamps (metallic filament) and bras: 
adaptors for the series burning of these lamps. There is a useful 
article on looping-in boxes. We note that binding cases for the 
paper are now ready. 


Indestructible Cables.--A price list of wires and cables insulated 
on the “ Indestructible” system is to hand from the Indestructible 
Cable Co., Park.street, Southwark, London, S.E. A variety of 
grades is listed, together with a number of accessories for jointing 
and other purposes. 7 


Paul Instruments.—A very comprehensive file of catalogue leaflets 
is to hand from Mr. R. W. Paul, containing illustrated particulars 
a d prices of the range of instrument manufactured. A feature of 
these is a patented method of pivoting the needle in the moving 
coil patterns, whereby only one, point of support is required. Single 
pivot instruments, as they are termed, are made for current measure- 
ments from (554655 Of an ampere to 5,000 amperes, and pressures 
from «gg volt to 1,000 volts. Instruments are listed for general 
and special purposes, aud these are all made at the New Southgate 
works of Mr. Paul. 

Phænix Heating Apparatus.—'The Phenix Electric Heating Co. 
have sent us a copy of their latest complete catalogue. In the 
appendix to this several interesting heating devices are included. 
Among these are Phenix electric log and coal fire radiators, which 
are replicas of burning coal nuts and yule logs, these being made to 
glow when in use. J here аге also electric geysere, hot-water radia- 
tors, enamelling ovens, thermo-pads, thermo- carpets, rugs, cover lets, 
&c. To users of electrical energy for heating this catalogue will be 
found of great interest. 


Eddy. current Brake, —The mechanical construction of the Morris 
& Lister eddy-current testing brake (described in T'he Electrician, 
Feb. 1, 1907, p. 617) has been somewhat simplified. The brake can 
now be used for continuous rating, and we understand that the 
price per horse power has been reduced. Full details of these im. 
provements are embodied in a pamphlet and circular just issued 
from Carlton Works, Coventry. 


Stellite Heaters—, А big budget of pamphletsreaches us from the 


Electric and Ordnance Accessories Co. These cover the company's 
specialities in electric radiators and covectors, flame arcs, miniature 
arcs and d.c, dynamos and motors. These pamphlets are tastefully 
printed in colours, a p:rticularly striking specimen being leatlet L48, 
which depicts the“ Eclipse ” heaters in the Adam style. А descrip- 
Поп of the. Vie or" flame arc lamp appeared in our “ Industrial 


"Supplement " for Nov., 1907. 


Armorduct Calendar.—Refills for the “ Armorduo; "' perpetual 
у calendar have come to hand. Readers using this calendar who 
ros nor had refills should apply for same direct to the company a 

arringdon-avenue, London, E.C. 


COMPANIES' MEETINGS AND REPORTS. 


—— — 


Direct United States Cable Co. (Ltd.) 


QUE sixty-first ordinary general meeting was held on Tuesday under 
he Presidency of Mr. E. M. Охрекромх, К.С. 
he GENERAL MANAGER and Secretary (Mr. T. Finnis) read the 
S convening the meeting and the auditors’ report. 
D he CHAIRMAN then said : Our revenue for the six months to 
t tc. 51 last, after deducting outpayments, amounted in round figures 
058,268, and working and other expenses, including income tax, but 
exclusiveof cable repairs, came to £25,103, leaving £33,165 as net profit, 
added to £2,516 brought forward, making a total of £35,681. We paid 
n Interim dividend of 4s. per share to Sept. 50, absorbing £12,142, and à 
urther interim dividend cf 4s. to Dec. 31, £12,142 ; have added £5,000 


| ended Dec. 31 the amount available 


to reserve; and. have carried forward £6,397. The revenue, compared 
with tbe corresponding period of 1906, shows a slight falling off of a 
little over £2,900. This falling off is easily accounted for by the com- 
plications on the other side of the Atlantic. I think, therefore, we 
may look forward to a steadier period, and when matters re- 
sume their normal condition our receipts will reach their normal 
figure. There has been a considerable decrease in the cost of 
inaintenance and buildings, due mainly to special expenditure in the 
past in placing our buildings in a proper condition. On the main- 
tenance of our lines, due to unavoidable outlay with the object of pre- 
venting injury to our cables by fishing vessels in shallow water, we 
have arranged to make certain compensations to fishermen for the loss 
of portions of their tackle, and we believe that, on the whole, this will 
prove the more economical course, because any repair to a cable, even 
in shallow water, is an expensive matter. Reserve has been debited 
with £5,097 for the maintenance of cables, and £5,000 has been added 
to the fund towards replacing that deduction. "This fund now stands 
at ££01,565. Our investments, as you may suppose, have somewhat 
fallen in value, but on the whole we have suffered very little, and you 
will remember we resolved at our last meeting to put aside a special 
provision of £40,000 to meet any deficiency which might arise. There 
has been very little change since that date with respect to the value 
of our investments. Inowmove the adoption of the report and accounts. 

Sir JAMES PENDER, Bart., seconded the motion, which was car- 
ried unanimously. 

There being no further business. a cordial vote of thanks to the chair- 
man and staff was carried unanimously; and the CHAIRMAN having 
replied, the proceedings terminated. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.) — The total receipts from 
July 1 to Dec. 31 (including £24,142. 19s. 3d. from last account) 
amounted to £935,935. 4s. Traffic receipts show a decrease of 
£7,798 compared with the corresponding half-year of 1906. Working 
expenses amounted to £73,456. lls., а decrease of £3,C49. 128. 10d. 
The directors have set apart £20,009 to renewal fund, leaving 
£142,478. 13s. 9d. Quarterly interim dividends of 15s. per cent. on the 
ordinary stock and £1. 10s per cent. on the preferred stock were paid on 
Nov. 1 (absorbing £52,500), leaving £89,978. 13s. 9d., out of which the 
directors recommend final dividends of £1. 5s. per cent. on the ordinary 
£1. 10s. per cent. on the preferred stock and £1. per cent.on the deferred 
stock (payable Feb. 8', amounting together to £87,500, and making а 
total distribution for 1907 of £3. 10s. per cent. on the ordinary, £6 der 
cent. on the preferred, and £1 per cent. on the deferred stock. The 
balance of 22.478. 13s. 9d. is carried forward. The renewal fund has 
been debited with £90.000 as a provision on account of depreciation of 
securities. Ea 

CENTRAL LONDON RAILWAY CO.—The directors’ report states that 
for the past half-year the о expended was £19,482, including 
additional generating plant. Compared with the corresponding peri 
in 1906 there has been a decrease of £18,508 in revenue receipts and 
of £5,152 in working expenses. Rates and taxes decreased by £168. 
The available balance is £59,620. The decrease in the number of ordi- 
nary passengers carried during the half-year was 3,710,636, and of 
workmen 364,252—4,074,888 in all, or 19°67 p cent. The new system 
of fares came into operation on D'ec. 15, and the average receipt per 
passenger for the half-year is @014., compared with 1:834. The cost 

r passenger is 1:28d., compared with 1034. After providing for 
r interest there is a balance of £70,750. The directors recom- 
mend the following dividends for the half-year : On the undivided ordi- 
nary stock at the rate of 5 per cent., on. the preferred ordinary stock 
at the rate of 4 per cent., on the deferred ordinary stock at the rate 
of 2 per cent. Out of the balance of £20,218 £10,000 is credited to 
reserve and £10,218 carried forward. The line from Shepherd's Bush 
to the depot is in course of construction, and is to be completed in time 
for the opening of the Franco-British Exhibition in May. This exten- 
sion will furm a complete loop, and will greatly facilitate the working 
of the service generally. see | 

CITY & SOUTH LONDON RAILWAY 00. –-Тһе report of the directors for 
the half-year ended Dec. 31 states that the receipts from all sources 
amounted to £89, 149. 143.8d., and the cost of working was £41,387.3s.7d., 
leaving а profit of £47,762. 11s. 14. Inclusive of bulance brought for- 
ward, the net revenue account shows a total of £49,619. 16s. 1d. After 
making provision for debenture stock interest, rent charge, and 
transfer to renewal fund: of £1,500, a balance remains available for 
dividend of £24,069. 12s, 3d. The directors recommend the full divi- 
dend of 5 per cent. on the preference stocks, and a dividend at the 
rate of 18 per cent. per annum on the consolidated ordinar stock for 
the half-yeur, leaving £1,119. 12s. 3d. to be carried forward. During 
the half-year 10,732,145 passengers (exclusive of season-ticket holders) 
were carried, compared with 10,048,780 in the June half-year and 
9,104,293 in December, 1906. The directors regret that owing to the 
abnormally high cost of coal and general stores, and ulso to the com- 
petition with the electric tramways in the north of London, they are 
unable to maintain the increased rate of dividend on the иши stock 
that they were able to recommend for the corresponding perioc of last 
year. Two additional new steel five-coach trains have just been de- 
livered by the Brush Со. Опе of these hus been put into the traffic, 
and the other will follow in а few duys. The additional engino re- 
quired at the generating station for the Euston extension has been 
erected and is at work. n 

ITED TRAMWAYSB СО. (1896) )--For the half-year 
ровии 7A p division is £64,840. 11s. 64. 
The directors recommend dividends for the half.ycar at the rate of 


ce and ordinary shares, and а bonus of 1s. 
6 per cent. on both preferen y S005 eot aside (o 


per share (tax]free) on the ordinary shares. 
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reserve and renewals, £1,000 to accident insurance, £10,000 to re- 
construction of maintenance, and £2,000 as further provision against 
the guarantee to the Irish International Exhibition, 1907, in addition 
to £6,250 alrendy paid in respect of that guarantee and charged to 
revenue. This allows £8,740. 11s. 6d. to be carried forward. 

EAST LONDON RAILWAY CO.— Lord Claud Hamilton stated at the 
meeting this week that they must take it for granted that their experi- 
ence of electrification, from a shareholder's point of view, had proved 
a disappointment, though it had conduced both to the advantage and 
to the comfort of the travelling public ; but with the continued ad- 
vanee in electrical knowledge and seience, and the concentration of the 
energies of men of practical experience upon the problem of lowering 
the cost of generating electricity, he did not despair of the enterprise 
of the Metropolitan and Metropolitan- District Railways being ulti- 
mately rewarded. One thing was certain: they could not go back to 
steam ; they must continue in the course they had laid down for them- 
selves; and that being so, he trusted they might be induced—in what 
he ventured to characterise their own interests—to join in some 
scheme which would result in the resumption of the through trattic 
over an electrified East London Railway. 

GREAT NORTHERN & CITY RAILWAY CO.—The total revenue receipts 
for the six months ended Dec. 31 amounted to £47,582. 6s. 6d., and the 
cost of working to £24,778. 4s. 8d. (52°07 per cent.) Inclusive of 
balanee from June half-year, and after providing for debenture inte- 
rest and other charges and setting eside £500 to renewal fund, there 
remains £379. 10s. 8d., which the directors recommend be carried for- 
ward. The number of passengers for the six months including season 
ticket holders) was 7,543,174, against 7,901,925 for the corresponding 
period last year. 

METROPOLITAN RAILWAY CO.—The total receipts for the half-year 
ended Dee. 31 were £347,651. 7s. 11d, and the expenses £191,959 7s. Ad., 
leaving £155,692. Os. 7d. Compared with the corresponding half-year 
of 1906 the receipts show an increase of £3,776. 11s. 7d. and the ex- 
penses a decrease of £5,914, 7s. 81. After providing for interest on 
debenture stocks and other fixed charges and the preference divi- 
dends. and placing £6,000 to depreciation, there is a balance of 
£19,815. 15s. 10d. The directors recommend a dividend on the ordi- 
пагу stock for the past half-year at the rate of $ per cent., and to carry 
forward £5,515. 12s. 9d. The report continues: All the electric under- 
ground lines likely to be made are now open, and it is possible to 
gauge the effect they may have upon the company by diversion of traffic. 


On certain routes the loss has been considerable, but the extra accom- 
modation which all these lines afford has induced a large increase in 
the travelling habit of the people of London which will no doubt 
further grow, and the directors have every reason to think that any 


loss incurred on particular routes will soon be balanced by gains in 
other directions. The result on the traffic of the electrification of the 
Hammersmith and City line and its extension to Addison-road has been 
satisfactory, and an appreciable increase is shown in the business. 

At the meeting on Wednesday, the chairman (Sir Chas. McLaren) 
said the multiplication of tube railways in London having only one class 
of car tended to discourage the habit of paying a higher fare on lines 
such as the Metropolitan, where more than one class of accommoda- 
tion was still provided. So far as the second class was concerned, the 
company’s electric trains made no provision for that class of passenger, 
and by far the larger number of those who formerly travelled second 
class now travelled third, and that had led бо а loss of revenue. They 
had felt very seriously the effects of new competition, notably from the 
Great Northern & Piccadilly and the City & South London Railways, 
as well as the London County Council electric tramways, the receipts 


at one station alone— King's Cross—having fallen several thousand 
pounds : but at their other stations on the Circle and St. Johu's Wood 
line there had been most satisfactory increases, which had more than 
compensated for that loss. Some of the tube railways were acting as 
feeders to their line, especially Baker-street, in connection with their 
St. John’s Wood line, so that, although they had suffered a loss of 
traffie at certain stations and on certain routes, they had every von- 
fidence that the loss would be more than compensated for by the 
growth in trafic generally induced by the large increase in the facili- 
ties offered. Their electrical plant was running very well, and the 
high standard of efficiency to which their electrical working had at- 
tuined would enable them now to give the public greatly improved 
facilities and a better train service, while the additional cost would 


he s rel, ippreciable. 


NATIONAL TELEPHONE CO. (LTD.)--The directors recommend divi- 


(lends for the half-year ended Dec. 31 at the rate of 6 per cent. per 
wnum on the preferred and deferred. stock, carrying £145,000 to re- 
serve and £10 000 forward. A year ago the deferred stock received a 
distribution at the rate of 5] per cent. per annum, and £135,000 was 
carried to reserve, with £10,000 forward. 
CITY NOTES. 
—— — 

" MEMORANDA (Jan. 507.—Bank rate 4 per cent. (since Jan. 23, 1908) 
eur ne А Fait. 251d. per oz. Consols 8657-8013 for money, 
Sh an т 60; for account Consols Pay Day, Feb. 5; Stocks and 


s Continuation Days, Feb. 11 and 25; Ticket Days, Feb. 12 and 
jj Pay Day, Кер 15; Mining Share carry-over Day, Feb. 10. 


| 1 кч METALS (London Copper, cash, 61; —612 ; three months, 
! ; foreign, 141; 1576. Ар ег, 
03—434. Tiu, Engl 1291 —121.; foreizu, cash, 1241— 124, 

Inon | | Cleveland, cash, 47,54 —47/6 ; three 


JANUARY 31, 1908. 


BRITISH ELECTRIC TRACTION CO. (LTD).—The following circul 


was issued on еу to the shareholders of this company :— 


The directors have had under consideration the question of the p: 


ment of the half-yearly dividend on the 6 per cent. cumulative pref 


ence shares of the compauy on Feb. 15 next, and the majority of t 


directors are of opinion that this dividend should be paid, but the t 


directors who joined the board last year are of opinion, having reg: 
particularly to the present depreciation of some of the company's 
vestments, that the available profits should not now be distributed. 
these circumstances the directors, in order to avoid disunion of | 
board, which would be prejudicial to the interests of the compa 
have agreed to the settlement of this question being postponed ш 
the general meeting of the company, which will be held as soon as: 
accounts for the year ending March 31 next can be presented. 

'The directors have had an estimate prepared of the profits for 
yenr, which shows :— 

Dividends and interest on shares, debentures 


and consols ........ . .. m £155,000 
Interest on loans, &a I wrw enm se se 7,200 
Net profit on working sundry undertakings . 5,500 
Sundry profits on contracts, &... ... 14,000 
Net profit on sale of investments. 20,C00 


Balance of Bombay profits... . .. . .. 01,900— £211, 
Deducting general and sundry expenses, £24,000, and sundry lo: 
and provisions, £12,000, together £36,000, the total is £205, 
Interest for the year on the Ist and 2nd debenture stocks amount 
£97,484, and interim dividend paid on preference shares f 
April 1 to Aug. 15 last, £36,754 (together £154,238), leaving £71, 
Adding £13,115 from last year, there is £84,477 available for furt 
dividends, and the company has cash in hand to approximately 
amount. The half-year's dividend on the preference shares to Feb 
requires £48,431. The whole of the profits of the year will be real 
in cash, with the exception of the Bombay profits, and with regar 
these the directors state that the ordinary shares of the Bombay С 
pany are marketable at or above par. C. Н. Dane, Secretar 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—This company 
poses to consolidate its two debenture stock issues and to increase 
amount by £100,000. The existing firsts would be exchanged at 
and the seconds at 90 per cent. | 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.).— The units deliv 
to consumers during the four weeks ended Dec. 27 were 290,548, ‹ 
pared with 257,128 units in the corresponding four weeks of 1906. 


CENTRAL ELECTRIC SUPPLY CO. (LTD.)—The directors recom! 
a dividend of Bs. per share for the past year, carrying forward £4 

CITY OF BUENOS AYRES TRAMWAYS CO. (1904) (LTD For the 
year the directors recommend a balance dividend of 1s. 3d. per sl 

LIVERPOOL OVERHEAD RAILWAY СО.—Тһе accounts for the 
half-year show an available balance of £9,104. 15s. 3d. The dire 
recommend a dividend at the rate of 5 per ceut. on the prefer 
shares and 4 per cent. on the ordinary shares for the half-year, a bal 
of £4,178. 18s. 3d. being carried forward. 


MARCONI’S WIRELESS TELEGRAPH CO. (LTD.). — The following cir 
letter has been addressed to the shareholders of this company :—- 
Watergate House, York-buildings, Adel 
London, W.C., Jan. 25, 1908. 
Dear Six (ok Млрлм): The postponement of the general me: 
beyond the date originally proposed for it, of which the shareho 
were duly advised by the circular of June 29 last, has rent 
deairable a new audit of the accounts, and your auditors, M. 
Cooper Brothers, are now engaged upon it. The accounts W. 
made up to Sept. 30, 1907, and your directors propose to hol 
general meeting во soon as the accounts are prepared. | Due 1 
will, of course, be given to the shareholders, but it i3 anticipate 
the auditors will have finished their work not later than the 5 
week in February, which will enable the directors (0 call the 
holders together early in March. 
Mr. Marconi returned to England on 12th inst., and both from 
ports and from the practical tests to which the stations have bee! 
jected in transmitting many thousandsof words for press purpose 
directors are of opinion that the problem of designing statio 
establishing wireless telegraphic communication across the At 
on n commercial basis has now been solved. While continu 
press service which has now been curried on successfully for 
months, it is proposed to open the stations аб the begim! 
February for ordinary commercial messages. : 
H. W. ALLEN, Secret 
METROPOLITAN DISTRICT RAILWAY CO. — The directors recon 
a dividend on the 4 per cent. guaranteed stock for the lial ya 
Dec. 31 at 1ў per cent. per annum, against 12 per cent. in the 
sponding period of 1906. ; 
ВГ. JAMES’ & PALL MALL ELECTRIC LIGHT co. (LTD.)—The | 
recommend a dividend on the preference shares for the ha 
ended Dec. 31 of 3s. 6d. per share and 5s. per share on the or 
shares, making a total distribution of 7 per cent on the preferen 
10 per cent. on the ordinary shares for the year. 


STOCK EXCHANGE NOTICE.—The Stock Exchange Committe 
appointed Jan. 31 a special settling "day in interim certificate 
and partly (£16) paid, for $2,000,020 7 per cent. cumulative P^ 
stock (in $100 shares: of the Canadian General Electric Co. C Lil. 

WESTMINSTER ELECTRIC SUPPLY СОКРМ. — The directors rec 
a dividend at the rate of 10 per cent. per annum (less tax) ш! 
year ended Dec. öl, payable March 1. The dividend was 15 Ре 
the previous year, 
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Telephone Rates. 


| Ix view of the agitation which has been raised in oppo- 
sition to the measured telephone rates recently introduced 
by the National Telephone Co., the letter which appears 
in our Correspondence columns from Mr. H. Laws WEBB 
18 of particular interest. * As the result of a recent visit to 
many Continental. towns, Mr, WEBB finds that the measured 
Tate system of charging is making very rapid progress on 
the Continent. 
the unlimited rate entirely, and the charge to be made to 
: Бе users is precisely the same as that proposed by the 
National Telephone Co.— namely, 0-48d. per call. Austria 
abolished unlimited rates last year, and all subscribers 
Now pay measured rates ; there was much opposition to 
this change at first, but the new rate has now become very 
Popular with the small user. In Belgium a measured rate 
tariff is under discussion,and a new scale of charges is shortiy 
to be introduced. In France also the telegraph depart- 


ment is convinced of the desirability of a measured rate, ! 


„G. E. C.“ Telephones, Ilus. 645 


For example, Germany is about to abolish - 
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| and a committee is about to be appointed to prepare'a new 


turiff. Thus it appears that the wild statements as to the 
very much cheaper telephone rates on the Continent cannot 
be well supported, and that before long the unlimited rate 
will be very much the exception instead of the rule. We 
hope, therefore, that the Chambers of Commerce and other 
bodies, who have seen fit to raise so much opposition, will 
see the fairness of the proposed alterations; and: not only 
во, but that they will be thankful to be in the hands of a 
Company which allows their old subscribers to continue on 
the old tariffs, instead of making a sweeping alteration 
affecting all subscribers in the way that is characteristic 
of most Government Departments on the Continent. ` 


The Yorkshire Electric Power Co. 

THE report for the six months ended December 3ist 
last, just issued by the directors of the Yorkshire Electric 
Power Co., will form cheerful reading for the shareholders, 


‘and also for electrical engineers generally, since it shows 


what can be done by power companies, even when placed 
outside the exceptionally favourable Newcastle district. 
The report shows that during the past year the revenue 
was double that in 1906, whilst the agreements with con- 
sumers show an increase in the kilowatts demanded of no 
less than 75 per cent. in the last six months. Hitherto 
there has been a serious loss in working, but during the 
past six months the loss, after paying mortgage interest, is 
only £139. We may consider, therefore, that the company 
has passed through the critical;stage, and is about to emerge 
into the fortunate position of a dividend-earning concern, 
which will be а matter of congratulation to all concerned. 
Once this stage is reached, subsequent success is achieved 
with comparative ease. One of the most interesting pro- 
spective consumers is the British Carbide Factories (Ltd.), 
who have leased for a number of years a portion of the 
company's land near the generating station for the purpose 
of manufaeturing carbide. As is well known, cheap power 
is essential for such a purpose. Apparently this is the first 
attempt at the manufacture of calcium carbide in Great 
Britain, and it is.gratifying that one of the power com- 
panies should render such an industry possible. 


! 


London Traffic Returns. | 
ALTHOUGH it is difficult at the present time to form 


definite conclusions concerning the future success of the 
many companies concerned in London traffic, it is 


interesting to note the progress that is being made 
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One of the most striking developments is the growing 
popularity of many of the underground railways. It was. 
expected when these were opened that time would be re- 
quired for the public to avail themselves fully of the new 
facilities ; yet, even зо, the earlier results were somewhat 
disappointing. It seems, however, as if some of the leeway 
is now being made up, since the returns of the Great 


Northern, Piccadilly & Brompton Railway show increased | 


traffic amounting to from £1,800 to £1,900 per week over 
last year's figures—that is, an increase of over 50 per cent. 
— whilst the takings on the Bakerloo tube also show an in- | 
crease of over 30 per cent. compared with a year ago. An 
exception, however, must be made in the ease of the 
Great Northern & City Railway and the Central Lon- 
don Railway, both of which continue to show diminished 
receipts notwithstanding the increased fares. We are 
pleased to motice, however, that at the general meet- 
ing of the shareholders of this Company on Wednes- 
day the chairman stated that the rate of diminution 
had considerably deereased, and at some stations even a 
small increase of traffic was noticeable. A temporary im- 
provement, at any rate, should result from the forthcoming 
Exhibition at Shepherd's Bush, and before this closes we 
hope some further arrangement will be made with the com- 
peting omnibus companies, for these also are losing heavily. 
The London County Council tramways, on the other hand, 
are making very substantial progress, and there seems little 
likelihood of any increase in the present fares, so that those 
railway companies whose recent traffic returns show a con- 
tinued falling-off cannot expect any improvement,froin their 
point of view, under existing conditions. A typical case 
is that of the London, Brighton & South Coast Railway, 
whose chairman remarked,at themeetingon W ednesday last, 
that the difficulties of a railway competing with municipal 
tramways for distances of 5 or 6 miles were almost in- 
superable, although his company hoped to recover some of 
the lost ground by the improved service to be inaugurated 
on the electrification of the South London braneh. 


— — 


The International Telegraph Conference. 

POLITICAL crimes, however dastardly and inhuman, 
seldom directly affect the even tenour of the electrical way, 
but the state of unrest in Portugal will doubtless delay, if not 
prevent, the meeting of the International Conference due 
to take place in Lisbon in April. Everything has been pre- 
pared, the “ Propositions” which are to be discussed by 


the delegates have been issued, and there was every pro- 
mise of an interesting gathering of representatives from all 
parts of the world (including China and Japan) concerned 
with telegraphic and telephonic questions inthe pleasantcity 
on the banks of the Tagus. Up to the moment of going to 
press we understand that no fresh arrangements for the 


holding of the Conference have been made. 


—— — . _ 


Electrical Contractors Association. The seventh annual 
dinner of this association is to be held on Monday, February 
Ich, at the Holborn Restaurant, London, at 7 p.m. 

Cable Interruptions and Repairs. 


«t Date of Interruption. Date of Repair. 

> thur KE . Dec. 25, 1907 асу == T 

2930 Запа _............... Jan. 14, 1908 >... — 

= seg. la—Larnaca . . Jan. 28,1908 ... Feb. 4, 1908 
idad—Demerara.......«... Feb. 5,1908 .., — 
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Physical Society.— The annual dinner of this society will be 
held at the Hotel Cecil, London, on Tuesday next at 7:30 p.m 

Popular Science.—A note in the Daily Express announcing 
that “ How to.Draw the Teeth of Wheels” was the subject of 
an address given by Dr. H. S. sHele-Shaw, is headed “ Motor 
Dentists.” eae Се 

Iron and Steel Institute.— We are informed that the Annua 
general meeting of this Institute will be held at the Institu 
tion of Civil Engineers, Great George-street, S. W., on Thurs 
day and Friday, May 14th and 15th. The annual dinner wil 
be held under the presidency of Sir Hugh Bell, Bart., at the 
Hotel Cecil, London, on Thursday, May 14th, |... . . 


Students’ Section of the Institution of Electrical. 
neers.— The annual dinner of this Section will be held’at th 
Holborn Restaurant, London, at 7 p.m. for 7:30 p.m., o 
Monday, February 24th. It is hoped that the president, Col 
R. E. B. Crompton, C.B., and other members interested in th 
welfare of the section will be present. 

Osram Lamps for 220 volts.—According to the Elektrotech 
nische Zeitschrift, the Deutsche Gasglühlicht A.-G., of Вегі 
are now making 40 c.p. and 50 c.p. osram lamps for 220 volte 
These lamps will at first only be placed on the market 1 
limited quantities, as they cannot at present be manufacture 
зо quickly as the type now in use. 

Royal Institution. At a general monthly meeting of mer 
bers of this Institution, held on February 3rd, a resolutio 
was passed recording the Managers’ sense of the great loss su 
tained by the Institution and by science in the decease of Lor 
Kelvin. Lord Kelvin became a member of the Royal Instit: 
tion in 1886, and delivered several important lectures befor 
it. He was appointed a manager in 1892. 


Effect of the New Patent Law.—According to a report o 
the U.S. Cousul at Birmingham, this act, which makes соп 
pulsory the working “to an adequate extent in the Unite 
Kingdom of patents having the benefit of the protection of tt 
British patent laws, will force the manufacture 1n the Unite 
Kingdom of many articles now made in the United States fi 
export to the United Kingdom. It will bring work to Briti 
labour, as it is intended it should. Its effect will be mo 
striking in connection with the manufacture of automatic sh 
machinery. 

Society of Engineers.—The first ordinary meeting of th 
Society’s session took place on Monday last, when Mr. Mauri 
Wilson, the president for 1906, distributed the premiur 
awarded for papers read during the past year. The new рге 
dent, Mr. J. W. Wilson, then delivered his inaugural addre 
in which he referred to the progress made in engineering #0 
since his former occupancy of that chair, sixteen years ag 
He also dealt with the problem of training the engineer, a! 
predicted a great future for some of the newer forms of e 
gineering science. | 

Electricity Supply in London.—A return has recently be 
made by the Board of Trade giving the units delivered and t 
average price obtained for power and heating, private lighti 
and public lighting, respectively, by 36 local authorities à 
21 companies supplying electrical energy in the Metropolit 
Police District. The figures are given in each case for the la 
completed year of accounts, the average being аз follows :— 


Power & heating. | Private lighting. Public lighting 
ae Units | Рі 


* (millions)., 
е 


— v—nÀ 


(millions). 


Local au- i | 
thorities, 28:3 1.301d. 429 56770. 166 1 
Companies. 38:0 14504.) 850 5834. 4% ion 

: | ЕЕ е 
These figures are of particular interest in view of 5 
frequent statements regardiag the excessive charges for ро? 
lighting made by local authorities. The totals show t 
local authorities delivered 87,795,001 units at aa MAE 
price of 2:563d., whilst the companies supplied 125,379,- 
units at an average price of 3:081d.; it shouid be noted, ne 
ever, that public lighting forms a much larger proportion 
the whole output in the case of local authorities than 10 
case of companies. 


— — 
- ў — 


Measurement of Inductance with the Differential Electro- 
meter.— In reference to an article on this subject by Mr. G. 
Athanasiadis, which was translated in our issue of Novem- 
ber 29th last, p. 262, we have received a letter from Prof. Arno 
pointing out that this method, except in so far as it was ap- 
plied to the measurement of capacity instead of inductance, 
was described by him (Prof. Arno) so far back as 1894 in 
Vol. III., No. 5 (series 5), of the Rendiconti della R. Accademia 
dei Lincei. As is there shown, the method is applicable what- 
ever the shape of the E.M.F. wave. | 


International Electrotechnical Commission.—The following 
have been appointed by the Council of the Institution of Elec. 
trical Engineers as members of the British Electrotechnical 
committee for the year 1908: Sir John Gavey, C.B. (presi- 
dent), Col. R. E. Crompton, C.B., Mr. W. Duddell, F.R.S., 
Mr. Kenelm Edgcumbe, Dr. Gisbert Карр, Dr. R. T. Glaze- 
brook, F.R.S., Mr. R. Kaye Gray, Mr. Robert Hammond, Col. 
H. C. L. Holden, F.R.S., Mr. T. Mather, F. R. S., Mr. H. W. 
Miller, Prof. J. Perry, F. R. S., Sir Wm. H. Preece, K. C. B, 
F. R. S., The Rt. Hon. Lord Rayleigh, O. M., P. R. S., Mr. Alex. 
Siemens, Mr. C. P. Sparks, Mr. J. Swinburne, F. R. S., Prof. 
S. P. Thompson, F. R. S., Mr. A. P. Trotter, Mr. E. B. Vignoles 
and Mr. C. H. Wordingham. Mr. G. C. Lloyd is the hon. 
secretary, and Mr. C. le Maistre, secretary of the committee. 
The committee is about to take up the question of“ symbols,” 
and а sub committee has been appointed and is in process of 
formation to deal with the matter, with a view to international 
agreement, | 


. West Ham Electricity Department.—A very successful 
dinner of the staff of the electricity department of the West 
Ham Corporation was held on Thursday evening last week, 
the members of the staff and their guests numbering about 120. 
The chair was taken by the borough electrical engineer, Mr. 
A. H. Seabrook, and the proceedings were marked by much 
enthusiasm. 

After the loyal toasts had been honoured, Mr. W. Fletcher, who is 
one of the latest additions to the list of consumers, and who is about 
to take 54 million units per annum, spoke as a northerner who had 
recently come south and had been much preset with the business 
aptitude displayed by the West Ham officials in arriving at terms for 
the supply of power. The south, as exemplified by West Ham, was 
by no means behind the north. The deputy Mayor, in reply, voiced 
the sentiment that West Han, although handicapped by more expen- 
sive coal, would provide as cheap a supply of power as any other part 
of England. The toast of the Electricity Department was proposed 
by the chairman of the Electricity Committee, Mr. Alderman Littler, 
who stated that the Corporation were doing all they could to show 
that West Ham was an ideal place for manufacturers, with excellent 
Communication by both railways and waterways, to which had now 
been added a very cheap power supply.. West Ham had earned a 

name, greatly through affairs over which the Corporation had no 
control ; the rates had been high, but were now falling. In respond- 
Ing, Mr. Seabrook congratulated all departments of the underta ing, 
the success of which had been achieved b much loyal hard work, and 
remarked that their well.satisfied consumers were turning into ardent 
Canvassers, urging other people also to take a supply. The financial 
position of the undertaking was not yet satisfactory, but it was steadily 
anproving, and with increasing output it was certain to be all right 
The ML this Toi would be about 11,000,000 units, and next vear 

e ho it would be 20,000,000. In the course of his remarks Mr. 
Seabrook made the interesting statement that independent tests had 
shown the cost of electric lighting with the Osram lamp and a suppl 
at did. per unit to be equal to that of incandescent gas burners wit 
P» at 2s 6d. per thousand. The toast of the Visitors was proposed by 
И г. W. A. Gilbert, mains engineer, the reply. being by Mr. Alderman 

pratt, chairman of the Finance Committee. An excellent programme 
9! Songs and sketches brought a most successful evening to a clcse. 


Wireless Telegraph Notes.—In an important communication 
from the United States, The Times correspondent announces 
that the Senate Committee on Foreign Relations has decided to 
take no action at present relative to the International Wireless 
Telegraphic Convention and Service Regulations. This (the cor- 
respondent points out) defers the question of the ratification of 
the Convention by the United States indefinitely, notwith- 
standing the efforts of the State department chiefly concerned. 

ё correspoudent proceeds: “Senator Cullom went into the 
reasons for postponing action, but it is apparent that the ob- 
Jections to ratification weighed sufficiently to keep the question 
at the committee stage. I understand that the sentiment of 
Senators is that they should wait and see the extent to which 
companies are willing to co-operate of their own accord, especi- 
ally in agreeing to transmit distress signals, before they deter- 
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mine to approve of cómpulsory intercommunication. It is be- 
lieved that the failure of the various systems in this country to 
agree voluntarily to the interchange of messages of this character 
will eventually revive the question before the committee and 
will determine them to ratify the treaty.” 

It is reported that a new system of producing undamped 
oscillations, due to M. von Lepel, is being given practical trials 
near Berlin. 

According to the Daily Telegraph, M. Branly has devised a 
wireless system for controlling torpedoes or firing mines, which 
is free from interference. 

In the House of Commons on Wednesday, Mr. A. Lee asked 
the Postmaster-General whether the Wireless Telegraph Con- 
vention of Berlin, 1906, had been ratified by His Majesty’s 
Government. In reply, the Postmaster-General stated that 
the ratification of the Convention had not been actually 
deposited, but in order that advantage should be taken of the 
provision as to the exemption of stations it was necessary 
that the ratification should be given before the end of March. 
In reply to a further question from Mr. Lee as to the non- 
ratification by the United States Government, the Postmaster- 
General stated that there had been an understanding that 
the Convention would not be ratified by the British Govern- 
ment without simultaneous ratification by certain other 
powers, but the United States was not one of the powers 
specified in that arrangement. 

We learn from the daily journals that the Marconi Com- 
pany have commenced a service of wireless telegraph messages 
from London to Montreal, and that a charge of 74d. per word 
is made. We have not, up to the time. of going to press, 
received any particulars of the service. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, February 7th (to-day). 
NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 

2:46 p.m. Meeting at the Institute, St. John-street, Clerkenwell. 
Paper on ‘‘ Some Problems of Electric Railway Operation,” 
by Mr. E. V. Pannell., 

STUDENTS’ SECTION OF THE IwsTITUTION oF CIVIL ENGINEERS. |. 

, S p.m. Meeting at Great George-street. Paper on Electric 
Hardening and Annealing Furnaces,” by Mr. P. T. Steinthal. 
MONDAY, Pebruary 10th. 

GRADUATES! SECTION OF THE INSTITUTION OF MECHANICAL ENGINEERS. 

Ф p.n. Meeting at Storey's Gate. Lecture on Balancing of 

Reciprocating Engines," by Prof. W. E. Dalby. 

TUESDAY, February 11th. 

MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL. 
| | ENGINEERS, 

7:30 рап. Meeting at the Manchester School of Technology, 
Whitworth-street, Manchester. Paper on ‘‘ Electrical Driv- 
ing of Textile Mills.” by Mr. W. Hanna. 

Guascow SECTION OF THE INSTITUTION or ELECTRICAL ENGINEERS. 

8 pan. Meeting at 207, Bath-street, Glasgow. Paper on »The 
Cost of Electric Power for Industrial Purposes," by Mr: 
J. F. C. Snell (Adjourned Discussion). 

WEDNESDAY, February 12th. : 
BIRMINGHAM SECTION or THE INSTITUTION or ELECTRICAL ENGINEERS. 

7:40. p m. Meeting at the University, Edmund.street, Birmingham. 
Papers оп “ Experimental Determination of the Losses in Pole 
Shoes, due to Armature Teeth," by Messrs. T. F. Wall and 
S. P. Smith ; and on “ The Reluctance of the Air-Gap in Dy- 
namo Machines," by Mr. T. F. Wall. 

STUDENTS SECTION or THE INSTITUTION Ov ELECTRICAL ENGINBERS. 
7:J0 p.m. Meeting at 92, Victoria-street. Paper оп “ Train Light- 
ing," by Mr. 6. H. Nelson. 


Roya. Өос1ЕТҮ or ARTs. . 
S p.m. Meeting at John-street, Adelphi. Paper on *' The Appli- 
cation of Science to Foundry Work," by Mr. R. Buchanan. 
JUNIOR INSTITUTION OF ENGINEERS. . 
5 p.m. Joint meeting with the Discussion Section of the Archi- 
tectural Association at 12, Tufton-street, Westminster. Paper 
on * Suggestions as to how the Architect апа Engineer may 
Combine,” by Mr. P. J. Waldram. | 
ASSOCIATION OF ENGINEERS-IN-CHARGE, 
Spm, Meeting at St. Bride's Institute, Bride-lane, Fleet-street. 
Paper on Superheated Steam,” by Mr. T. Sugden. 


FRIDAY, February, 14th. 
PHYSICAL SOCIETY. 


„m. Annual General Meeting in the Physics Laboratory, Royal 
e "Colle e of Science, 1 Institute -· road, South Kensington. 


Presidential address. 
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THE LEAKAGE OF INDUCTION MOTORS.* 
BY DR. RUD. GOLDSCHMIDT. 
(Concluded from page 509.) 


Summary.—Some important relations, derived from the circle dia- 
gram, are given in the form of tables, after which the author considers 
the calculation of the no-load current of polyphase and single-phase 
induction motors with half-closed and open slots. These sections of 
the article appeared in our issue of Nov. 29. 

The different classes of leakage are then dealt with—slot leakage in 
our issue of Dec. 20, zigzag leakage in our issue of Jan. 3, and leakage 
of the coil ends in our issue of Jan. 17. Curves were given for the 
leakage with different slot dimensions and also tables showing the 
effect of the coil ends with different classes of windings. The calcu- 
lation of the leakage factor, with polyphase and single-phase motors, 
and the influence on it of the different forms of winding are now shown. 


IV.—The Leakage Factor. 


We have put the leakage factor ii, and will now intro- 
duce the values for o and ix, which have been developed in 
the previous chapters. According to formula (6) the no-load 
current to cover the air magnetisation is 


2 
ing Oy x ©. xD x А x 10%, 
L4 S? Q, 
. With machines with partly-elosed slots, the no-load current 
i, for the iron magnetisation is about 20 per cent., with open 
slots about 10 per cent. of the magnetising current for air only. 
Naturally, this value alters from case to case. We will intro- 


duce an 4y equal to 0:10» i» and will make а corresponding 
correction if necessary. We then find 


2 
„ - 1-1 x Of KA 
5 * 85 * iy, x 10%, 
introducing the value for Q, and putting in round figures 


„d X1x0:85—2:67 x d х1 (the coefficient 0°85 has been 


introduced with regard to the slot openings, and may be 
corrected if necessary), we find 


| з A 
to = 0:40 x C, x oye. 2 . 
8 8 * 2715 10° 
Adding slot leakage and zigzag leakage, we can put, according to 
formula (9) 


! — a 3 : 
e, 7 7 XC ix XX Dee x Lx 1058 | 
"1 
According to formula (10B), the coil. end leakage E. M. F. is 
„ Y s е S? 
e = On" „de Nx ix x vx”. х 1078, 
| p! 
We add both these E.M.F.s, so that e—e, +e,” ; thus 
e vx is! x 89 х 10x (== TC 5) 
2 


2 
1 


or к = ex 10" 
их 8 х (e.) 
" — ^ p 
Forming now 7=3,/i,.’, we obtain 
T—(3:05 x C," x T ук? „^+ 0-40 C&C.“ X 
* "ua d ( XTX o X &)Xp 
| (114) 
K. NX e s^ 11 
"Ws х.. oe „. IB) 
. With this formula for т we have to bear in mind that the 
iron resistance has been introduced with 10 per cent. of the air 
resistance, and that the ratio between the true air section and 
the apparent air section has been put equal to 0:85. If these 
figures are different, т changes proportionately. From the 
two parts of formula (118) the firat only is dependent on tbe 
га in it slots, the second only on the leakage through 
16€ сои endas. ү 
‚ Го clearly understand the formula we will introduce prac- 
ии al ay erage values for the constants. An average figure for 
1 ке WUN partly closed slots of 25 mm. to 35mm. height and 
9 mm. to 12 mm. width is about 5:5 (see page 353, Fig. 25). 
/1 „1 . . 
[f£ the rotor has many slots and tf the stator slots are broad and 
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shallow, Tx, goes down to about 4°5. With few rotor slots ani 
narrow and deep stator slots and with very small atr-gap, Ту, ca. 
go up to 6:5, in very favourable cases even to 8. When firs 
laying out a machine, the size of slots, &c., not being ye 
known, we may start with Tx: = 5:5 and correct it afterward 
With open slots Ty, varies between 3:5 and 4:5. T,,=4 is. 
good. average for a preliminary calculation. 

With three-phase motors and chain winding in stator an 
rotor we can, according to Table VII., put C," — 8:7. C fc 
three-phase currente will be equal to 0:43 (p. 289). 

Introducing these values we find (formula 11) th: 
К,=3:05х0°43х5°5=7:2. К, varies with partly closed slo 
between 6 and 8:5 ; with entirely open slots between 4:5 and 6 (х 
page 854, Fig. 29). | | 

e find further K,—040x-x0:43x87—51, вау 5 
Therefore, as an average 
vx V x A 6.0 &. (11 
21 d { 
Taking into account the fact that with 
Three-phase current K,=0°57 x Су", 
Two-phase current К, = 1:2 x Cr”, 
Single-phase current K: —24 x Cx“, 


the coil-end leakage constant K; can be very easily calculate 
by means of Table VII. 

As an example, we will calculate the leakage coefficient for 
three-phase motor with chain winding in the primary ar 
secondary having a rotor diameter d 50 em., a core lengi 


12 20 cm., an air-gap А = 1 mm. We find for the preliminar 


\ 
y 


calculation (formula 11c) ; 
7. 5 XX O10, 5.0910 
ö 50 * * 30" 


2 
70:015 * 4 0025. 
1 

Introducing for the number of slots per phase the figure 2124 
we find р? 
= 3.200 + 0:025. | 

For different numbers of poles with the same number of slo 
we may calculate the following table :— 


p= 2 т = 0:0013 + 0:025 = 0:026 tjp = 0:0130 
р= 4 т = 0:005 +0025 = 0-030 т/р = 0:0076 
р= 6 т= 0011 +0 025 0 036 т/р = 0:0060 
р= 8 т= 0:020 + 0:025 =0 045 т/р = 0:0056 
р= 12 т= 0:045 +0025 = 0:070 т/р = 0:0058 


This table will serve to check Behrendt's formula. W 
find that with an exactness of + 14 per cent. we can put f 
4, 6, 8 and 12 poles r = 0-0066 x р, or, as average for 6, 8 and ] 
poles, т = 0:0058 x p, in accordance with Behrendt's formul 
which claims that 7 reverses proportional to the pole-pitch- 
i.e., with the same motor proportional to the number of pole 

The formula ( 11) which we developed shows that Behrend 
formula ts not correct, but the fact that the formula for a given са 
case consists actually of one part proportional to р and а consta 
makes т appear directly proportional to the number of poles p. 

Taking the formula of Behrendt in this fashion 1t tak 
account of all classes of leakage, including the coil-end leakas 
Behrendt's constant of proportionality is dependent on t 
core width / only through the coil-end portion of equati 
(118), so that one may apply the formula 


т = constant x air-gap/pole-pitch, 
if one is prepared to allow + 40 per cent. variation in f 
constant. Applying this formula on our example, 


Axp 
d x Е 
Therefore, the constant is 10:5, а value lying within the Jim! 
given by Behrendt. 
To study the influence of an alteration of the number 0) a 
zı we have to look at the complete formula (114). If with | 
and the same motor we increase z, we have to make ше 
narrower. Consequently, the permeance for the slot lea : 
will be increased, but the permeance of the zigzag leakage “ 
be reduced. The ratio T,,/z, which occurs in the first par V 


т = 0-0066 x p constant x 
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formula (11A) decreases with increasing =). Naturally the num- 
ber of slots is very rarely determined by the leakage only. 
Heating, arrangement of wires and insulation, as well as exist- 
ing slot dies, are of the greatest importance, and it would lead 
us much too far away from our object if we were to intro- 
duce these factors into this study of the subject. 

We will now compare three-phase, two-phase and single-phase 
motors. 

If the three-phase motor in the example we have just calculated 
is changed into a two-phase motor by altering the winding, the 
number of slots being the same, the number of slots per phase 
and pole is increased in the ratio 3/2=1°5. Co becomes 0°88 
instead of 0°43 (see р. 289) —1.e., the first part of formula (115), 
which depends on slot and zigzag leakage only, becomes 
ux 28814 times as large as with the three-phase motor. 

K, increases in the ratio of 

0°88 | Cx” for two-phase _ 0:88 x 0-68=1-4, 


0-43 С," for three-phase 0:43 

i.e., with the same iron body a two-phase motor has a leakage factor 
40 per cent. larger than with the three-phase motor. Utilising 
Tables I. and II. we find the following relations between the 
maximum power factor of three-phase and two-phase motors :— 


8 фах. Corresponding сов ¢max. 
with eee pe winding. with two-phase winding. 
QO ано 0:87 
085 — —1ꝙ. 0:805 
0807 eene 0774 


i.e., the power factor of a two-phase motor is 0*03 to 0:06 lower 
than that of the corresponding three-phase motor. 

With single-phase motors K, becomes twice as large as with 
three-phase motors. K,, too, alters in the same ratio except 
with chain winding in the stator and with machines with 
any other winding in the stator but with a rotor of the 
squirrel-cage type. With single-phase winding in the stator 
the b Т | Cx“ for three-phase 

е bent coils do not come in, so that here Cx“ for two-phase 
becomes larger than 2—viz., 8'7/3:1 = 2:8. 

With short-circuit rotors (except for chain winding in the 
stator) this relation is 1:75, therefore no definite relation between 
the leakage factor of a three phase molor and a single-phase motor 
evists, The class of winding and the ratio of core lengths to rotor 
diameter comes into consideration. 

If we interrupt one phase of a three-phase motor running at no 
load without changing the voltage and frequency the no-load 
current increases in the ratio one-phase _ 1-70, For the 

| io three-pbase 
short-circuit bout кое 
it current we find as an average abou i, three phase 
=0°81. These figures have been gained from a considerable 
number of practical observations. They are very convenient 
if one wishes to design a single-phase machine, a three-phase 


machine being given. 
т for one-phase 1°70 _ 54 


+ for three-phase 0°81 

Then we may give the approximate relations between the 
maximum power factor of a single-phase motor and a three- 
phase motor in form of a little table: 


As an average value we put 


| Cos Smax. | Corresponding сов фах. 
with three-phase winding, with one-phase winding. 
090 | |... eve eee 
0:85 M 0-74 
0800. ыны 0:67 


Generally the power factor of a single-phase motor with 
normal load is smaller than the maximum power factor, and, 
therefore, the conditions with a single-phase motor are even 
Worse than our table shows. 


V.—General Example. | 

Three phase Motor.—50 periods, 6 poles,'1,000 volts. Phases 
star connected. ` 

1,000/1:73 = 578 volts per phase. 


НР ting rotor. Chain winding in stator, disc winding in 


Dimensions: Rotor diameter, 4 = 40 em.; . circumference = 
i 40x r= 126 cm. 


Core length, l=16 cm. 

Air-gap À — 0:10 cm, 

Number of slots, n, 72; 7, = 24 slots per phase 
n= 82. i 

Slot heights, № = 3:25 cm.; Л, = 2'5 cm. 

Slot widths, b, = 1:05 em.; 5,—0:8 cm. 


Slot openings, g,=0°2cm.; g,—0:2 cm. 
Slot ratio, n/n m= 72/82 =0:88. 
Sum of all slot openings—fringe, stator 0'85 x n; x g, = 12 сш. 
rotor 0°85 x n, x g= 16 cm. 
Rotor circumference—slot openings = (126 — 12) x 110/126 
=100 cm. (see p. 239). 
Air section 100x 16 = 1, 600 cm." | 
Tooth section: Stator 780 cm.* ; rotor 680 еш.” 
Wires per stator slot s—9. 


1. Preliminary Figure for Leakage Factor т. From formula (110) 
6 „0.10 5,010. 5.098.10.081.—0,059, _ 
24 40 16 


вау 0:065, because we require more tooth ampere-turns than 
allowed for in formula 11. 
9. No-load Current. 
W 0:74 х 578 * 6 10 
, Р LO T4 х 578 х х 10° __ 

Air density B=), x 16 x 50 x 1,600 8,300 C, G. S. | 
Stator tooth density B,— 8,800 x 1,600/730—18,200 C.G.8. 
Ampere-turns for air 8,300 x 0°80 x 0:10x 221,320 


- „ teeth (Table IV.) 200 
- „ yokes .............ә.......... 80—1,600 
; 0:38 
No- load Current (formula 5A) io m m 9°5 amperes, 


3. Leakage Permeances. 


Slot leakage. 
(© i Primary slots (from Fig. 25) = 1:95 


Secondary slots (from Fig. 25) 1:85 x "ITO 
2 


Permeance of slot leakage : T. 23˙65 


(b) Zigzag leakage. C, (from E 


From formule (8) and (8А): 126 72x l0 —1-65 


Total leakage permeance per cm. slot T,,= 5°30 em. 
Ditto for 24 slots: 5°80 x 24 x 16— 2,050: n. 


Slot Leakage + Zigzag Leakage.—V oltage per phase 


1 ere short-circuit current (formula 9): | 
2,050 x 8» 2:10 volts 


2,050 x 8x 50 -K . е. = 
Coil End Leakage.—V oltage per phase per 1 ampere 

short-circuit current (C: = 8°7 from Table VII.) 

(formula 10) 8:7 x 126 x 16?x 50x10" ......... = 2°25 volts 
Total Leakage.—Voltage per phase per 1 ampere 

short-circuit current MIHI = 4°35 volts 


ee —PBShowing the Effect of Altering the Slot Ope ings ad the 
Table VIII 7 Class of Winding. 


E. M. F. of leakage per phase Short | 
Slot opening for 1 amp. short-circuit ir No- 
g. current. Е | load age Cos ¢. 
— —— — 7 Coil endl Total | CU" eh factor, max. 
SI 1 zag uen ota . . 
Suite: Roter E ык leak же еа Кре ee Amps. TEL 
m. 0. | Volta.| Volts. Volts, Volts. [ р 
25 ee 130 | 0-49 | 225 | 410 Io use 0-075 | 0-870 
Prac- Е n 
tically 0:25 1:36 0:16 2-25 371; 153:0 127 | 0:083 | 0:858 
open 71 
Po. | Do.*| 136 | 016 | 116 | 2:68 |2150 127 [оов | 0-90 


* Chain winding replaced by cylinder winding Cr” =42 (Table VII. } 


| 


J. Short-circuit current for cos фу = 0-2 ur 
ix = 578/4˙35 volts 12 133 amperes. 


5. Leakage factor т = iiy = 95/133 =0-071. 
Maximum power factor from Table J.: 0-875. 


If the resistances are known, we calculate watts lost on short- 


circuit. In our case, cos фк = 0:35. 


Short-circuit current ix i X sin фк = 133 x.0:94 = 125 amps. 
т —9:5/125 = 0:076. 


cos normal, &c., from Table I. 


Mazimum output of the motor (formula 1). 
1,000 x SL 125x037 _ 108 p.H.P. 


—— на 


INDUCTANCE MEASUBEMENTS. 


ЗҮ ALBERT CAMPBELL, В.А. 
(From the National Physical Laboratory.) 


In a Paper recently read before the Physical Society* I de- 
scribed a special form of direct reading variable mutual induc- 
tance of very extensive range, and I showed that the use of 
such an inductance furnished a number of convenient methods 
of measuring inductances and capacities ; for example, by one 
of the methods very small self inductances (such as those used 
in wave telegraphy) can be measured down to small fractions 
of amicrohenry. But there were several points of interest 
to which I only made passing allusion in the Paper mentioned, 


and I now propose to discuss some of these, making the pre- 


sent communication a short supplement to the former. 


M) 
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difference L,- Li directly, and thus the difference шау b 
read with an accuracy which is in general greater than th 
sensitivity will allow. The coils L, and L, should be placed s 
that there is no magnetic leakage between them and th 
standard M, but it is easy to show that (as in the ordinar 
Maxwell bridge with equal arms) the mutual inductance 
between L, and L, does not affect the balance, and th 
two coils may be compared (or adjusted te be equal) quit 
close up to one another. For example, two standard coil 
A and B, each of nominal value 0:1 henry, were thus compare 
A being a laboratory standard. wound on white marble, and 
a coil by Francke on serpentine. With a certain currenti 
150~ per second, B was found to be greater than A t 
306 microhenries, the difference being readable to 0:05 mier 
henry, though only sensitive to about 3 microhenries ; thu 
B=1-00306A. When B was placed on the top of A, tl 
observed difference fell to 182 microhenries, and this remain 
unaltered when B was inverted, thus illustrating two point 
Firstly, that, as Rosa has shown, the permeability of the se 
pentine is quite appreciable; and, secondly, that reversi 
the mutual inductance between the coils does not affect tl 
result. : 


3. Comparison of Mutual Induclances.—1 have pointed out. 
the former Paper that Maxwell's method of comparing tv 
mutual inductances is perfectly applicable to a single prima 
coil having two secondaries, as in Fig. 2. | 

This case, however, is not quite the same as that with tu 
separate primary coils, as the following investigation shows. 

Let M, and M, be the respective mutual inductances frc 
primary to secondaries, and m that between the two sec 
daries themselves. Let the total self inductances and re: 
tances of the two secondary circuits be Li, Le, Ri and E, resp 
tively, and let a =p -l, where p = 27, п being the frequen 


Fig. 1. Fia, 2. Fro. 3. 


l. Measurement of Self Inductance.—When the unknown 
self inductance (N) is less than twice the value of the highest 
reading on the variable mutual inductance, the method of 
equal arms is directly available. When N is beyond this 
range the measurement may be made by Maxwell’s method in 
the following way. In Fig. 1 let the bridge have unequal 
arms, R апа S. 

In arm AB are the fixed coils of the variable mutual induc- 
tance standard, while the alternating source is connected to A 
through the adjustable coils; т is a non-inductive rheostat. 
By varying rand M let a balance be obtained for a reading 
M,; now insert the unknown coil N in the arm AB, and 
balance again by a value, M,. 


Then L=M,(1+h), and L«N-M (1j). 


N- OU -51 (1 K). =: м. cas, OD 


It is convenient to make S/R equal to 9 or 99 or 999, &c., во 
that N —10(M, – Mj) or 100(M, – Me), and soon. In general 
M, is small compared with M, (only 1 to 2 per cent. of the 
latter, at most) ; it may be determined once for all for the in- 
strument. The use of unequal arms is, of course, a weak 
point in this as in other methods. 


2. Comparison of nearly equal Self-Induclances.—B the equal- 
arm method described in my former Paper it is men Lon re 
two nearly equal self inductances, L, and L, to a very high degree 


of accuracy ; for twice the reading of the variable M gives the 


* Phys. Soc, October, 1407. Phil. М 
„O. j Я . Mag., р 155, January, 1908, For 
an abstract of this paper see the present issue of T'he Electrician, p. 641. 


Hence 


When a balance is obtained let +, and is be the instantane 
values of the primary and secondary currents. Then, h 
the voltage across the vibration galvanometer is zero, We © 


(R+ La ma) i + M,ai,=0= (8 + Na + majn + Май, 
Hence M. ГЕ + (L + т)а] =M, [S+ (N +m)a], and, theref 


separating real and imaginary parts, 
| 


М, S Nr m 

М, R Lim | | 
If the positions of the galvanometer and the source be с 
changed, the formulas of (2) still hold ; let us call this ein 
ment (b)and the former one (a). Ав both arrangemen / f 
been of considerable value in practice, it 18 worth T 
consider them a little further. When m =, we have the 
known case given by Maxwell, and 


М, R L. - 
When m is not zero, but when M,=M,, the conditions 
become independent of m, for we have 


Both arrangements (a) and (b) for this simple case have | 
used in the equal-coil differential inductor (or transforme 
| Elsas апа others* for the purpose of measuring electro 
resistance A similar arrangement has been recentiy 
cessfully by Trowbridge (Physical Review, Vol. XX., я 


* Elsas, Wied. Ann., XXXV., p 828, 1888, and XLII., P- 165, 
Moennich, Wied, Beibl., XI., p. 467, 1887 ; also Rosenthal. 


— 
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of all these methods closely resembles that of the differentia 
telephone so fully investigated by Chrystal in 1879.t : 


During the past year the more general case of (ö) has been 
usefully applied to inductance measurement by Dr. H. Haus- 


rath (“ Die Untersuchung elektrischer Systeme,” J. Springer, 
1907). 


In Trowbridge’s transformer (as in Elsas's) two exactly . 


equal primaries are used, while in Hausrath's (Fig. 3) the two 
primaries, wound on an iron ring, have their numbers of turns 
in the ratio 1:9. In this way a very small inductance, l, 
may be compared with /,, a variable standard q times as great. 
Equations (2) show that, on account of m, it is necessary to 
obtain а preliminary balance as regards the self inductances 
before inserting l, and 44. The method has been used by Dr. 
Niebuhr to investigate the self inductance of armature coils 
wound in channels. In regard to all these differential methods 
it should be noticed that in principle they are very similar to 
Maxwell's bridge method for comparing two self inductances, 
and are mainly alternatives to the use of non-inductive pro- 
portional arms. When large.currents are to be used, the want 
of standard current-carrying resistances sometimes makes 
these alternative methods of practical advantage. 

4, Measurement of Capacity.—A variable mutual inductance 
standard furnishes, with Carey Foster's method, a very con- 
venient way of measuring the capacities of condensers of all 
values (e.9., from 100 mfd. down to less than 0:001 mfd.) with 
a high degree of accuracy. 


Fro. 4. 


In Fig. 4 P consists of the adjustable coils of the variable 
M, while the fixed coils of M in series with a suitable resistance 
form the total resistance rof thearm AC. K isthe condenser 
to be tested, R an accurately known resistance and S an ad- 
Justable resistance. Ifa balance is obtained by adjusting М 


and 8, then 
Ka 1,000M 


Rr 
K being in microfarads and M in millihenries. The most con- 
Yénientarrangement is to make Rr = 1,000 (e. 9., R= 10, R= 100 
ohms), in which case the reading of M gives the value of K 
directly, For the lower capacities (such as 0:001 míd.) it is 
better to make Rr= 100,000 or a higher power of 10. The 
following example shows the kind of results obtained: Two 
condensers, both of which had been already tested by Max- 
well's commutator method, were tested against the variable 
mutual inductance. The larger condenser was a subdivided 
mica one, the smaller a variable air condenser. The results in 
Table I. show that, except for the very small values where the 
Sensitivity is low, the method is accurate as well as simple. 
The absolute accuracy is perhaps a little illusory, since the 
original absolute value of M was partly referred to the 1 mfd. 
reading of the subdivided condenser. 
th The great advantage of the method, however, lies in the fact 
at the reading gives directly the capacity of practically any 
condenser with good accuracy. 


K Table I. 

Commutator Variable induc- Commutator Variable induc- 
method. tance method. method. tance method. 
бз Mfd. Mfd. Mfd. 

4 901 or 05005 0001572  ...... 0-001568 
Odea Un 0:2000 0:001884  ...... 0:001381 
O0 UU 0:09987 0:000173  ...... 0:001167 
984  ...... 0:04976 0:000968  ...... 0:000858 
0:000759 9 0:000748 


t Chrystal, Trans. Roy. Soc. Edin., Vol. XXIX., p. 609, 1880. 
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5. Fixed Standarils of Mutual Inductance.— Ав I have shown 
elsewhere that it is a very easy matter to test the exact equality 
of two mutual inductances, and thus it is desirable that, for 
the purpose of copying, the construction of standards should 
be such as to admit of very fine adjustment being made. For 
this purpose the following device has proved useful. The pri- 
mary coil is of relatively large diameter, while the secondary 
consists of another coil outside it in series with a small coil 
concentric with the others. The addition of a single turn to 
the winding of the small coil makes such a small change in the 
inductance that the value can be easily set with accuracy. To 
show how gradual the adjustment on the inner small coil can 
be made, Table II. gives. approximate values of the mutual in- 
ductance between two concentric coils of radii A and a respec- 
tively (A greater than «), each having 1,000 turns occupying 
very small sectional area. The numbers are calculated from 
the formula for two concentric circles—viz., 

М = 8rn,n,A[F (9) – E,(0)] 107? henrys, 


where o ein- 4, and F, and E, are complete elliptic integrals 


(whose values can be found in Dale’s tables); and m, and п 
are the numbers of turns in each circle respectively. 


Table 11. 
a M. | а : 
Cm Millihenries. | Cm Millihenries. 
T." dre 2 б aedis 85 
„ еа 8 N 126 
3 138 B. ues 181 
4 wis 34 „ 279 
D. anise 55 Ko . Suse Infinite. 


Thus, if the primary have 10 cm. radius and the main secondary 
9 cm., one turn on a small central coil of 2 cm. radius will have 
only 4th the effect of one turn of the main secondary coil. 


COST OF POWER PRODUOTION.* 
BY I. V. ROBINSON, WH.SC. 


Many manufacturing processes, such as the manufacture of alumi- 
nium and calcium carbide and the electrical production of steel, 
require a supply of cheap power, and for this purpose water-power 
stations will become of great importance, and also in connection 
with a process that is likely to see considerable developments within 
the next few years—viz., the manufacture of nitrogenous manures 
by the fixation of atmospheric nitrogen. It will be noticed that 
coal mining districts in Great Britain are in every case the most 
densely populated portions of the kingdom, with the exception of 
London, since industries have devel ped where a cheap supply of 
coal was obtainable. With the development of water power other 
new centres of industry are being formed. Niagara has rapidly be- 
come the centre of many industries, and the same can be said of 
many of the Italian rivers. such as Pescara, Bormida, &. Since 
the coal supply is limited, whilst water power will be obtainable as 
long as the action of the sun continues, it might be said that in 
using water for generating power only income is being spent, but in 
the utilisation of coal there is an encroachment upon capital. 

As regards water power Great Britain is very badly situated, and 
has no falls or rivers from which the power now in use could be 
generated. There are a few large water-power plants in Great 
Britain, such as those at the Fall of Foyers, Loch Leven, Sn wdon, 
&c., but these are only small when compared with those that have 
been developed upon the Continent and in the United States. If 
there were no coal available all engineering industries would cease, 
and Britain would become a solely agricultural nation. It is, 
therefore, а very important matter to economise fuel in every way 
possible, but any economy will only postpone and cannot avert the 
time when Britain's coal supply will become exhausted. 

А considerable amount of power can be generated from the waste 
gases of blast furnaces and coke ovens. It has been estimated that 
the blast furnaces of Great Britain could provide power to а total of 
at least 1,186,000 H. P., whilst from the waste gases of the coke ovens 
a total of 350,000 H. p. could be obtained. The author shows these to be 
equivalent to a saving of £1,812,500 in the annual coal bill The 
author, therefore, compares the cost of power generated by gas and 
by water, as it appears that for generation of power in large quan- 
tities from coal, gas engines will be almost exclusively used. He 
points out the advantages which steam turbines possess ав regards 
capital cost and space occupied; but as he only deals with power 
supply for electrochemical and electrometallurgical purposes, he 
confines himself to gas engines, as they are more economical than 
steam turbines when working on a high load factor. : 

He takes, for purposes of comparison, a power station designed 
Abstract of a Paper read before the Institution of Engineers and 
Shipbuilders in Scotland. i 


628 


THE ELECTRICIAN, 


FEBRUARY 7, 1908 


for a continuous output of 20,000 B. H. P., and estimates its capital 
cost assuming (1) that waste gas from blast furnaces is available, 
and (2) that gas producers, and with them ammonia recovery plant, 
have to be provided. With these capital costs he compares the 
costs of water-power stations of about the same output, Informa- 
tion regarding the cost of equipping two stations on the River 
Aveto in Italy, by the Societa Idroelettrica Ligure, Milan, is given. 
By tunnelling through the hills a rapid fall has been obtained, and 
the expense on pipe lines reduced to a minimum. Owing to the 
total head available being so great, it has been decided to divide the 
fall between three power stations. The first station will generate 
28,000 n. P., with a fall of 1,150 ft. ; the second 17,500 н.р., with a 
fall of 625 ft.; and the third 12,000 H. P., with a tall of 550 ft. The 
total cost of the first and second stations is estimated to amount to 
£640,000, or slightly over £14 per horse-power developed. This 
estimate includes tre cost of the transmission line, transformers 
and distribution system ; as it is considered for a comparison with a 
gas-power station these amounts should be included. It is not 
necessary'to include the distribution system, and, assuming that 
£40,000 has been allowed for this item, the capital is reduced to 
£600,000, or £13 4s. per horse-power developed. Assuming in this 
case that the transmission loss is 10 per cent., then the capital cost 
per horse-power delivered is about £14. 13s. 

In a report recently issued by the Mexican Light & Power Co. it is 
stated that the company proposes the erection of a second water- 
power station to contain six units of 8,000 H.P. each. The total cost 
will be £417,000, or about £8. 14s. per horse-power developed. 
Water power is very abundant in Canada, and а Commission was 
appointed some time ago to report to the Canadian Government 
regarding the power obtainable in the Province of Ontario. The 
reports issued give full details of the cost of developing many large 
water-power schemes. In the case of the Cameron Rapids Develop- 
ment the rapids are capable of developing 16,350 H. Pp., and the bulk 
ofthis power will be transmitted to Port Arthur and Port William, 
75 miles away. In estimating the total working costs the Com- 
mission has allowed for the renewal of the so-called permanent 
works, such as dam, headworks, power house, &c., in 40 years, and 
of the transmission and transformation plant in 15 to 80 years. 
Interest on capital has been allowed for at 4 per cent. The capital 
cost of the complete generating station, including all the headworks, 
Ko., is estimated to be £168,300, or £10. 6s. per horse-power de- 
veloped. The transmission line is estimated to cost £1,145 per 
mile, or а total capital cost for 75 miles of £85,800. "Transmission 
losses will account for 1,900 н.р. or 11:6 per cent. The estimated 
annual generating and transmission expenses are £24,350, or 
£1. 13s. 8d. per horse-power per year. In the above estimate interest 
is allowed at 4 per cent. In the gas engine estimate the interest 
allowed is 5 per cent. With the higher rate the above estimate be- 
comes £1. 17s. 3d. per horse-power per year. 

Some remarkable figures have been recently published by Prof. 
S. P. Thompson regarding the cost of water power used at Notodden 
for the Birkeland and Eyde nitrogen-fixation process. He states 
that the total costs per unit are 0.025d., and that they will be 
0'01514. at the new power station at Sváelgfos. The figures are 
equivalent to 13s. 7d. and 8s. 3d, per horse-power per year respec- 
tively. No information is given as to whether this includes re- 
placement fund charges, interest on capital, &c. 


The capital cost and cost per horse-power per year for a number 
of schemes are given in the Paper. 


Gas Engine Power Station.—After discussing the progress that 
has been niade in large gas engine design, and stating that engines 
of 4,000 Н.Р. are now at work in America, the author says for many 
electrochemical and electrometallurgical processes continuous cur- 
rent 18 required, but for the fixation of the atmospheric nitrogen by 
Birkeland & Eyde's method a large proportion of the power is re- 
quired as alternating current. Generators of either type would be 
mounted on the shaft between the two lines of cylinders. He con- 
siders nine 2,500 B. II. p. gas engines in а 20,000 н.р. station, allowing 
one as spare, and then gives the size of foundations and engine room 
and describes the types of gas cleaners necessary. 

The approximate total cost of such a 20,000 в.н.р. power station 
for gas engines using blast furnace gas is given in the following 
table. The cost of the various items per brake-horse-power is com- 
pared with an estimate given by M. Leon Greiner :— 

Nine twin-tandem double-acting 


в | Cost рег М. Leon 
igi BLP. gas engines at B.H.P. Greiner. 
PRONG. 2 2 ткр it xp nea ge £112,500 t LA O ca 

Nine 50 cycle 5,000v. 5-рһаве i pie 

Senaton S 26,000 16 0 111 4 

Jas. cleaning plant ................. 12,000 ... i 

Switchboard, & e. 10,000 0 10 0 * : = i 

Engine house, 470 ft. by 80ft. ... 24.000. 1 4 0 111 4 

F 14,000 014 0 .. 010 5 

Cooling towers 2.0000 020... = 

pra ак air compressor, &. ...... 1,600. „ 0 8 6 .. 016.8 

Incidentals and supervision ...... 11,000 .. 011 0 = 

£215,000 £1013 0 £10 810 


In the case of а station of the same size using producer gas the 
equipment would not be altered, except that a gas-producing and 
ammouia recovery plant would be substituted for the gas-cleani 
plant, making the total cost of the station £276,000 or £13. 16s. per 
brake horse-power. 

Some interesting figures were given by M. Greiner regarding the 
working costs of Messrs. Cockerills’ own central gas power stations. 
The larger station contains in all six engines, aggregating 7,000 B. f. p. 
and using blast furnace gas. In the other station are two engines 
using coke-oven gas and having a combined output of 1,000 B. B. p. 
The working costs are now, on a 50 per cent. load factor, 0:047d. 
per brake-horse power, as compared with 0 629d. when the steam 
plant only was in use. For a load factor of 95 per cent., which 
may be attained in electrochemical or electrometallurgical works, 
{һ» total working cost per brake-horse-power per hour would be 
about 0-024d. 

For the gas-cleaning plant, switchboard, motor-generators, &c., 
a useful life of 15 years may be taken. A 20 years’ life is assumed 
for the water pumps and air compressors, but only 12 years for the 
cooling towers. The engine house should last at least 40 years. 
For depreciation it is assumed that a sinking fund would be formed 
and that 3 per cent. compound interest could be obtained upon 
annual payments. The station is assumed to work at an average 
load of 19,000 в н.р. -i. e., at a load factor of 95 per cent. The out- 
put is then 166,000,000 B. H. P.-hours per annum. With this output 
the total annual working costs of the blast-furnace gas-engine 
station will be, taking labour at 0°0108d. per horse-power-hour, 
lubrication 0:0048d., cleaning and repairs 0:00844., £1. 14s. 4d. per 
brake-horse-power per year on a 20 years' estimate of life of plant, 
and £2 1s. 10d. on a 10 years’ basis. 

In а producer gas station the cost of gas has to be added to the 
above, making £2. 8s. 5d. and £2. 16s. 11d. respectively. 

It appears that power generated from blast-furnace gases costs 
about the same as water power, when the capital cost of the gene 
rating station, with or without transmission lines as may be re 
quired, is about £18 per horse-power delivered at the consumer 
boundary. It has been seen that hydro-electric power stations 
are estimated to cost more than this figure. Power from gas engine 
using blast-furnace gas is, therefore, worthy of more attention than 
it has received up to the present time in Great Britain. The рм 
engine using either blast-furnace or producer gas could be ee ie 
with great advantage by public power supply companies an к 
municipalities where there isa good day load. Gas engines о 
be installed of sufficient capacity to deal with the average day load 
and steam plant kept to deal with the peak. With this атап шеп 
the gas-engine plant would always be working with a bigh lo 
factor and would be able to generate power cheaper than an н 
lent steam plant. This combination of steam and gas plant ha 
several advantages, and is now receiving the careful consideratio 
of many power supply companies. 


PROTECTIVE DEVICES FOR HIGH-TENBION TRANS- 
MISSION CIRCUITS.* 


BY J. 8. PECK. 


Summary. The author explains how severe strains due ow. 
pressure rise may be caused by lightning, switching, &c. ; ade 
concentration of potential may arise. This latter may к gu с 
against by choke coils ; whilst for lightning, &c., four types © В ТЕ 
are described – ће horn, multi-gap, water jet and electrolytic. 
last named is considered to be the t. | 

Comparatively little has been done in Great Britain toward tir 
study and development of apparatus for protecting т o dis 
transmission systems against lightning or other high. voltag б 
charges. At least three reasons may be assigned for this pig 
lack of interest: (1) There are very few systems working 8 Lan 
sures above 11,000 volts. (2) The majority of trangmission зу = 
are laid underground. (3) Severe thunderstorms are of Val 1101 
occurrence. This subject, however, deserves careful consi be du 
for it is probable that voltages much higher than 11,000 д 
in future. and that overhead transmission will come into m ghtnin 
tensive use; also static disturbances are not produced y Unde 
alone, but by switching, earthing, short-circuiting, wan ало 
ground cable systems are particularly subject to such и и 
on account of their great static capacity as compared wit neces 
systems. The author deals with a few of the simpler phe bin 
and describes some protective devices in use. The distingi che 
features of static disturbances are their oscillatory nature, 
extreme suddenness of action. In the case of c dk cles pe 
the frequency may be thousands or even millions O 1 xi 
second. In the case of switching, earthing, &o., the C 
potential are practically instantaneous. 


ectrical Eng 


* Abstract of a Paper read before the Institution of El 
neers, February 6th. 
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Concentration of Potential.—One of the best-known effects due to 
static disturbances is the concentration of potential upon the outer 
turns of the windings of electrical apparatus, owing to the induc- 
tance of the turns and the necessity of successively charging the 
equivalent condensers representing the capacity of each turn: 
High-voltage motors and generators are particularly subject to 
damage from concentration of potential on account of the great 
difficulty of insulating the individual turns from each other. Trans- 
formers are much easier to insulate, and, in general, it is not neces- 
sary to take any special precautions in switching transformers 
wound for voltages not exceeding 11,000, but for very high voltages 
special precautions must be taken. It should be noted that сор. 
centration of potential has no tendency to cause a breakdown to 
earth, but to produce short-circuits between adjacent turns, and it 
is one of the most frequent sources of trouble in high-voltage appa- 
ratus. The author illustrates this concentration of potential by 
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Fic. 1.—Curve suowtso CONCENTRATION оғ POTENTIAL ох END Сопв 


means of a mechanical analogy, taking a line of wagons separated 
by springs and moving the end wagon with great suddenness. 
Fig. 1 shows a curve illustrating the concentration of potential on 
the end turns of a transformer. 

Reflected Waves,—If в condenser is fully charged and then dis- 
charged through a reactance, the charge oscillates between reactance 
and condenser until it is used up in ohmic loss and leakage. Ifa 
condenser is without charge, and we charge it from a constant 
potential line through a reactance, current flows into the condenser 
through the reactance at an increasing rate, which reaches a maxi- 
mum when the condenser reaches line pressure. The current through 
the reactance cannot stop, however, but continues to flow into the 


FEBRUARY 7, 1908. 


629 


as rapidly as it arrives at the junction, and a rise in potential will 
occur. Thus, if there is a circuit made up of underground cables 
and overhead wires, and a potential is impressed on the far end of 
the underground circuit, since the capacity of the overhead line is 
much less than that of the underground circuit, a high voltage will 
occur at the junction. The maximum possible pressure (i. e., double 
the line pressure) is Lhe very seldom reached. The high poten- 
tial at the juncture passes ong the overhead circuit, and is reflected 
at the open end, where it may again be doubled, thus giving as a 
maximum four times the original line pressure. 


Fic. 3.-—Non-aRcrn METAL ARRESTER UNIT. 


Hesonance.— Every line has a natural period of oscillation, and if 
the frequency of the generator is such as to increase the magnitude 
of the oscillation, resonance occurs, and there is practically no limit 
to the voltage which may result. Fortunately the frequency of 
oscillation of & transmission line is so high that there is very little 
chance of resonance with the generator frequency. On very long 
lines there is, however, the possibility that there may be resonance 
with some of the higher harmonics, and for this reason it is desirable 
that the generator should deliver an E.M.F. wave which has as 
nearly as possible a sine form. 


Inghtning.— This imposes more severe strains than those just de- 
scribed, and there are three ways in which it may affect a transmis- 
sion line: (1) By static induction, (2) by magnetic induction, (8) 
by direct stroke. If a charged cloud approaches a transmission line, 
& charge of opposite sign is induced on the wires, the charge of like 
sign leaking gradually from the wires to earth. If the cloud is 
suddenly discharged by а stroke to earth the line wires are left 
charged to a high potential. If the line is well insulated, so that the 
charge cannot reach earth over the insulators, it rushes along until 
it reaches the apparatus connected to the line, and if there is a weak 
spot it jumps to earth at this point. If the insulation is stro 
everywhere, the charge oscillates back and forth on the wires until 
dissipated in ohmic losses and leakage. If a lightning dischar 
occurs parallel to a transmission line, the field set up by the dis- 


Fic. 2. —Cuokg COILS FOR ALTERNATING CURRENT CIRCUITS. 


condenser until it is charged to double-line pressure, and the con- 
enser will oscillate between zero and double-line pressure until it 
ira у comes to rest at line pressure. In the same way, since a 
transmission line is made up of condensers and reactances in series, 
Wit is connected to a constant potential source it oscillates from 
Zero to double.line potential until it finally comes to rest at line 
potential. It is not necessary that the line should be open-circuited 
is ag to obtain a reflected wave and a potential rise, for if there 
e à branch line at the end of the main line and the branch has less 
apacity than the main line, it will be unable to absorb the charge 


Fie. 4. — ALUMINIUM ELECTROLYTIC ARRESTER. 


charge induces a charge in the wires by magnetic induction. When 
a direct lightning discharge strikes a transmission wire it шу 
jumps to earth over the nearest insulators, often destroying оро 
but the apparatus in the station may be uninjured. It shou 5 
borne in mind that these lightning discharges are characterised by 
their extreme suddenness and by their oscillatory nature. Their 
frequency is enormous as compared with that of the N 
quency alternating systems in operation. At these extremely hig 

frequencies circuits which offer practically no inductance to pun 
of normal frequencies become highly inductive, and capacity effects 
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are correspondingly increased. It has been found also that in dry 
climates wind blowing over the transmission wires, or other climatic 
conditions, will gradually build up a high static potential which 
may cause damage to the apparatus. 

It is evident from what has been said that, regardless of the source 
of the static disturbance, there are at least two dangers to electrical 
apparatus on transmission systems: (1) Concentration of potential 
on the end windings, causing shorts between adjacent turns; and 
(2) Excessive voltage between wires and earth, causing breakdowns 
to earth over insulators, bushings, or through the insulation of the 
windings. In order to prevent trouble from the first cause, two 
courses are open—(a) To insulate the end windings so that they 
will withstand the strains. (This method is often used, but it is 
always expensive, and on certain types of apparatus very difficult 
to apply.) And (b) To prevent the windings being subjected to the 
abrupt change of potential. In the case of switching, danger may 
be prevented by closing the circuit through a resistance, or adopting 
certain other means, but the most effective remedy, and one which 
is good for practically all cases, is to place choke coils between the 
apparatus and the lines from which the static disturbance comes. 
The shock is thus taken by the choke coils, which can be heavily 
insulated to withstand it A very fair degree of protection may be 
obtained from a coil of comparatively low cost and with negligible 
drop. One type of choke coil is shown in Fig. 2. 

In order to prevent trouble from the second cause, that is, high 
voltage to earth, the lightning arrester is used. The requirements 
for a good arrester are conflicting. It must offer an easy path to 
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Fic. 5.—ELECTROLYTIC ARRESTER ON 45,000-vorr CIRCUIT. 


earth, yet must be able to hold back the line voltage, and when а 
discharge occurs it must be able to interrupt or suppress the arc 
which follows the discharge. All arresters, except the water-jet 
type, consist of at least one air-gap in series with an arc-suppressing 
device. In the case of alternate-current arresters there are often a 
very large number of gaps in series. 


Horn-type Arrester.—This was probably the earliest form, and 
consists of two wires, or rods, each bent at an acute angle, the two 
being placed їп such a position that the air-gap is small at the 
bottom, but increases rapidly from bottom to top. One horn of the 
arrester is connected to line and the other to earth, and adjusted 
that the gap at the bottom is just large enough to withstand normal 
or slight increases above normal voltage. When there is an excess 
voltage àn arc passes across the small part of the gap, and due to 
its heat rises until it is drawn out so long that it is ruptured. The 
advantage of this type of arrester is that it is cheap and can be 
installed out of doors The objections are that the arc takes a long 
time to break, and, since it constitutes a short-circuit on the system 
will throw synchronous apparatus out of step. It is now customary 
to instal a high resistance in series with this arrester in order to 
limit the current which flows on short circuit, but this resistance 
retards thestatic discharge. This arrester requires a much higher 
resistance in series with it than certain other types. 


Non-arcing Multi- gap Arresters.—It was discovered by Wurts 
tha: certain metals had the property of suppressing alternating arcs. 
This arrester consists of a number of small metal cylinders separated 
by air gaps of approximately +}, in. (Fig. 3), and has proved a great 
Success on circuits of 2,000 volts, and was used to some extent on 
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voltages as high as 15,000 and 20,000. It was found, however, th 
on large generating systems, and particularly with high voltag 
the arresters did not always retain their non-arcing quality, or el 
that an enormous number of gaps were required. Thomas fou 
that the resistance of the arrester to static diseharges could 
greatly reduced by using a large number of gaps and comparative 
small series resistance, and shunting part of the gaps with an ohn 
resistance. This is called a low equivalent arrester. Appro: 
mately twice as many gap units are taken as are required to hc 
back the line voltage, and about one-half are shunted with an ohn 
resistance. When no discharge occurs the earth potential 
brought up to the middle of the series. When there is an excessi 
potential on the line, the non-shunted gaps break down first, so th 
full potential is thrown across the shunted gaps, and they also bre 
down. Thearc through the shunted gaps is, however, very unsta 
and quickly drops out, the current passing through the shunt res 
tance, but the non-shunted gaps now have in series with them t 
shunt resistance and the series resistance, so that the current pa 
ing through them is very small and the arc is quickly suppress 
This arrester has been very successful, and the principle wi 
various modifications is now used on practically all arresters of t 
multi-gap type. One objection is that on high voltages an ineres 
in the number of gaps out of all proportion to the increase in volta 
is required. It was found also that the number of gaps vari 
greatly on different circuits, and this difference was finally traced 
the position of the arrester with reference to earthed objects, due 
the air between the cylinders becoming ionised. | 
With high potential arresters a hissing sound is often noticeab! 
This is caused by static sparks which pass continuously from the li 
wire to the cylinders which are adjacent to them. The closer t 
arrester is to earthed objects, the further will this display exte! 
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downward toward the earth from the line terminal. То overcol 
this unequal distribution of potential across the gaps, a meta 
earth shield connected to the line is placed adjacent to a portion 
the gaps furthest from the earth, thus the line potential 18 bron 
near to these gaps, and the excessive potential gradient removet. 

Multiplex Arrester.—It has been found that a high static рое 
tial sometimes exists between the different wires of a transmiss! 
circuit. To take care of this, the General Electric Co. of Ameri 
brought out the multiplex arrester. In this arrester, which ү 
the multi-gap type, an ohmic resistance is connected from about t 
middle point of the series of gaps in one phase to the correspon 
point of the arrester in the next phase. 


Water-jet Arresters.—On the Continent an arrester consisting 
jets of water playing upon the wires has been used to some exter 
The chief objection to this type is that it causes a leakage of curre 
to earth which represents a loss of power, and if the resistance 
sufficiently high to prevent serious loss due to leakage, it may 0 n 
considerable resistance to static discharges. It is, however, 50 
paratively cheap, and appears to have given satisfactory protect 

Arresters in Parallel. To overcome any difficulty due to З © 
tance not being able to offer a sufficiently rapid passage to the u 
rent, a number of arresters may be installed in parallel, the piden 
having different gaps and different resistances. The arrester Ы 
& minimum gap has the maximum resistance, and the arrester 
the maximum gap has the minimum resistance. When a disc 10 
occurs it will jump the smallest gap, and if the current 18 a 
large for the resistance there will be no rise in potential, but БЕР е 
current is too large there will be a rise in potential and the 
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larger gap will break down. On some transmission systems arresters 
have been installed which consist simply of а horn- gap in series 
with a fase. The gap is set so high that it will be broken down 
only with a very high rise in potential. This arrester, which offers 
a direct path to earth, is probably as good a means as any yet 
levised for taking care of a direct lightning stroke. Several of these 
rresters are connected in parallel, and usually only one discharges 
at a time, so that the line is not left unprotected, and arrangements 
are made for replacing fuses quickly. 

The Electrolytic Arrester.—Aluminium in certain electrolytes forms 
a non-conductive film on its surface, which, although extremely 
thin, will withstand about 400 volts. At higher voltage the film 1s 
punctured with countless small holes and a large current is per- 
mitted to pass, but when the voltage drops below the critical value 
the film is reformed and prevents further passage of current. A 
sufficient number of these cells may be placed in series to withstand 
almost any voltage desired. For a lightning arrester it is desirable 
to use а gap in series with the cell in order to prevent a small 
current flow due to capacity and leakage. In order to obtain a 
large number of cells in series, the aluminium plates are pressed 
into tray form. These trays are set one inside the other (Fig. 4) 
and separated by suitable insulating washers. They may thus be 
built up into a column comprising a large number of cells in series. 
The columns are enclosed in suitable earthenware jars, and the trays 
filled with the electrolyte. For voltages not exceeding 18,500, a 
gap consisting of the usual non-arcing metal cylinders is placed 

tween the line and the electrolytic unit. For higher voltages the 
horn-type gap is used. The electrolytic arrester is manufactured 
for voltages from 4,000 upwards, and unless unforeseen difficulties 
arise it should practically solve the question of protection from 
lightning discharges. Illustrations of this arrester are shown in 
Figs. 5 and 6. 


Earth Wire.—The consensus of opinion seems to be that one of 
the best methods of protecting a transmission line from lightning is 
to string a wire above the transmission line, this wire being earthed 
at frequent intervals. Three wires, one above and one at each 
side of the transmission circuit, are recommended as affording very 
complete protection. It is the general practice, however, to instal 
ightning arresters at the ends of the line, whether earth wires are 
used or not. 


Resistance 
PAS. 


Testing Lightning Arresters.— Fig 7 shows one system of con- 
nections which is used. A condenser is charged to a high potential 
from a raising transformer. This condenser is discharged by means 
of а swing switch through а spark-gap in series with the arrester. 
In shunt to the arrester is an adjustable spark-gap, which affords an 
alternative path for the discharge. The gap is adjusted until the 
great majority of the discharges, say 95 per cent., pass through the 
arrester instead of over the gap. The length of the gap under this 
condition is called the equivalent spark-gap of the arrester, and 
means an air-gap of such a length that a slightly higher pressure 


is required to break it down than is required to break down the 
arrester. 


INDUCTION REGULATORS FOR HIGH-TENSION 
ALTERNATING-CURRENT SYSTEMS. 


_ The great progress that has been made during the last few years 
ш the design of high-pressure alternating-current plant and 
рее has made it possible to transmit electrical energy over 
ong distances on a commercially profitable scale. Owing, how- 
ever, to the large area of distribution and the resulting high- 
Pressure drops in the feeders, the pressures at different parts of the 
tb network are usually different, if the ſeeders are supplied from 

е same bus-bars in the power station. When the supply is for 
power purposes only this is not such an important matter, as close 
Pressure regulation at the motor terminals is not of great import- 
аг but where the current is also used for lighting purposes (or 
Wholly for lighting purposes) it becomes an important matter to 
maintain practically a constant pressure at all points of the network 
irrespective of the load, and in most countries the amount of per- 
miseible variation from the mean “ declared pressure forms the 
subject of Government or municipal regulations. It is not surpris- 


ing, therefore, that various forms of feeder pressure regulators have 
been designed, and used, but until recently it could not be said that 
really suitable automatic apparatus was available. 

For systems with a comparatively small drop of pressure, boosting 
transformers placed in the feeders at the central station end or 
at the feeding points are often employed, these having a variable 
ratio and а multiple contact switch, the regulation being effected 
either by hand or automatically. This method suffices when approxi- 
mately the same relation between the power and the lighting load 
exists on the different feeders and each assumes its maximum at 
about the same time. But it has the disadvantage that the regula- 
tion is effected in steps, which may cause flickering in the lighting, 
while the design of the switch often gives rise to difficulties. To 
overcome these objections, Messrs. Brown, Boveri & Co., of Baden, 
some time ago brought out their automatic induction regulators, in 
which the alteration in the pressure takes place gradually and over 
a wide range, the apparatus being designed to follow very accurately 
all pressure variations and to maintain it at a constant value 
irrespective of the load. These induction regulators oan be used 
ia connection with either single or polyphase systems as follows : 
(1) To raise or regulate the pressure of several feeders at the same 
time. (2) To maintain & constant pressure at the feeding point 


Fic. 1.—Orr CooLED Іхрсстох REGULATOR. 


irrespective of variations in load or of pressure at the power 
station. (8) For balancing a polyphase system where the different 
phases аге unequally loaded. (4) On systems having long high- 
pressure underground cables, for momentarily reducing the pressure 
when first putting a cable into circuit. These induction regulators 
have the general form of an induction motor and constitute a trans- 
former having fixed primary windings and movable secondary 
windings, the former being wound on the stator and the latter on 
the rotor, a four-pole disposition of the windings being usually em- 
ployed. The position of the rotor with respect to the stator is con- 
trolled by a worm and wheel and the movement of the latter 
depends upon a special form of Thury governor, which, by means 
of a special ratchet wheel and pawl mechanism, drives the worm in 
one direction or the other as the pressure on a controlling relay 
varies from the required average value. 

The pressure induced in the secondary windings will vary accord- 
ing to their position in respect to the stator coils, it having its 
highest value when the two windings are diametrically opposed and 
its lowest value (in the case of a four-pole regulator) when the rotor 
has been moved through an angle of 90 deg., and the pressure will be 
varied between these limits at the point where the regulator is con- 
nected into the circuit, in accordance with the requirements of the 
load. Betweon these limits any number of positioos are possible, so 
that a gradual regulation of the pressure up or down is obtained 
over any desired range, tbe rate at which this automatic regulation 
takes place being dependent upon the speed at which the Thury 
regulator is set to work. The windings of such induction regulators 
are either designed for the full pressure of the system, or they are 
supplied at lower pressure by means of step-down transformers. In 
the former case they are usually enclosed in oil tanks (Fig. 1), 
and the mechanism of the Thury governor is driven by а separate 
motor, or they are built as open-type regulators with fan cooling, 
the governor being then driven from the fan motor. As no allow- 
ance need be made for wear of the bearings, the regulators can be 
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built with small air-gaps. The efficiency is, therefore, high, and 
the small losses inseparable from all such apparatus are negligible 
in comparison with the total output of the station. An illustration 
of this arrangement is given in Fig. 2. Among the various instal- 
lations fitted with these induction regulators the one at Berne, 
Switzerland, may be mentioned as a typical example. Electric 
power for the city of Berne is partly generated near at hand in a 
steam turbine station on Marzili Island, but is also partly derived 
from the water-power station at Spiez belonging to the United 
Hagnek & Kander Power Co. This latter undertaking is situated 
some 22 miles from the station on Marzili Island, and the power is 
transmitted from it to the latter by an or erhead feeder at a pressure 
of 15,000 volts. This pressure is transformed down to the distribu- 
ting pressure of 3,000 volts by means of transformers in the Marzili 
Island station, which are connected in parallel with the turbine- 
driven generators. The pressure at the ends of the incoming 
feeders is regulated to ‘bus-bar voltage, the regulator being fitted 
with a compound relay во as to vary the pressure in accordance 
with the requirements of the load. In this case two induction regu- 
lators are installed, each being capable of dealing with 500 k.v.a. at 
a pressure of 3,000 volts with a regulation of + 10 per cent. Both 
regulators work in parallel and their rsechanisms are mechanically 
connected, the regulation being effected either by hand or by means 


Fic. 2.— Орех TYPE INDUCTION REGULATOR WITH OPERATING MECHANISM 
DRIVEN FROM FAN MOTOR. 


of a Thury governor. They are both of the open type with fan cool- 
ing, the driving mechanism of the governor being worked from a 
separate governor. 

W е are indebted to Messrs. Brown, Boveri for the information 
contained in, and the photographs illustrating, this article, 


DEVELOPMENT OF TEXTILE ELECTRIC DRIVING.* 
BY J. SHAW, 


Кады А —The author discusses the advantages of the electric 
driving of textile mills, and advocates the obtaining of the necessary 


power from a power supply company rather than the installation of 
independent plant. 


The textile industry is probably the finest existing example of the 
commercial application of practical study and scientific research. 
Gear-transmission with spur and bevelled gears was the first 
method to be adopted. Then came rope-driving, and finally elec- 
trical-driving, which has proved the most advantageous of the three 
systems. Five years ago, the United Kingdom did not contain a 
single textile mill driven electrically, either from its own generating 
plant or from outside supply. In February, 1905, contracts were 
entered into to erect the first new textile mill in the United King- 
dom to be electrically driven. One mill only in the meantime had 
completely replaced its old gear-transmission by electric-transmis- 
sion. Electrical driving has, however, progressed during the last 
five years to the extent of 26,000 B. H. p. in the United Kingdom and 
some 155,000 в.н.р. in the States (the total in that country now 
being 225,000 p.m p.) The progress on the Continent has been 
equally remarkable. These figures demonstrate that there are 
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certainly distinct advantages gained by the adoption of the 
electric drive. These may be enumerated as follows: (a) Maxi. 
mum ‘steadiness and uniformity of speed, resulting in improved 
quality and greater quantity of production in a given time, 
(b) Elimination of rope race, shafting, belts, ropes and gears, re- 
ducing power transmitting devices to an absolute minimum. 
(c) Less wear and tear on driven machinery, due to steadier speed. 
(d) Flexibility and facilities for independent operation and exten 
sions, (e) Allocation of correct proportion of power costs to васї 
department. (J) Facility for tracing and eliminating sources of un 
due absorption of power. (9) Centralisation of power generating 
plant. The most important of the above items affecting the commer 
cial economy of a textile mill undoubtedly are items (a), (e) and (f) 
It is an axiom that the best result would be obtained if it wer 
possible to apply a perfectly steady and uniform turning momen 
directly to the driving shaft of each machine in the mill. The mor 
nearly this condition can be. approached the better the results fror 
all points of view. By the use of induction motors on the polyphas 
system, which is the system во successfully applied in textile mills 
electric transmission fulfils this condition as nearly as possible. Th 
users of this method of transmission are unanimous that increas 
in production has been obtained by its means, and that they are satis 
fied with the results is evident from the fact that one large con 
tracting firm, who are responsible for upwards of one-half the tote 
number of installations in the United Kingdom, have provided ез 
tensions to every installation they have equipped up to the presen! 
The author points out the advantages of steam turbines а 
regards uniform turning moment, and states that more tha 
one-third of the textile electrically-driven machines in Lancashit 
and Yorkshire obtain. their power from power supply companie 
or municipal stations. He draws attention to the number of item 
to be considered in ascertaining the correct cost by a mill own 
generating his own power, and в{а{ев that the central power B 
tion has many advantages over the isolated plant, all tending t 
wards increased efficiency. Thus, the capital cost per unit of pow 
installed is lower. Advantage is taken of the varying demand i 
proportioning the amount of plant; whereas isolated plants mu 
each be large enough to meet the maximum demand. 
whole plant is kept in the highest state of efficiency. and being ! 
located under one roof requires less labour, and obtains more efficie 
supervision. Fuelis handled more economically, and receivés clos 
attention regarding quality. The power station is supplying pow 
at all hours ; whilst the isolated plant is shut down ; the output fro 
the former is, therefore, greater. On the other hand, consume 
have many advantages on their side, not the least of which are : ( 
Continuity of supply and freedom from stoppage ; (b) сеу 
original capital outlay; (с) extensions can be carried out at! 
smallest expense ; (d) specialisation of mill management 1n text 
work alone; (e) freedom from engine, boiler and gearing troubles 
As an instance of the improbability of stoppage from fiilure 
power supply, mention may be made from а record of the fi 
cotton mill in the United Kingdom to be driven in this ae 
The mill was supplied from а power station, in which all the p 
was new and untried. The mains, sub-station plant, m 
equipment were also new. In other words, the whole of the p 
was new, and it could scarcely be expected that bitches might ! 
occur. During tho first six months’ run the total stoppage in t 
mill amounted to 5 hours 57 minutes. Of this amount аР 
power station апа ор the mains and sub-station accounte for 3 hot 
and 27 minutes. Stoppages on the mill equipment amountet 
24 hours. During the same period, in another mill of similar 8! 
owned by the same authority, but driven by means of rope-tral 
mission, the total stoppages amounted to 41 hours, and the avert 
stoppages for the five previous half-years in this mill amount | 
11} hours. Also the total stoppages from all causes x 
12 months’ run ending December 31, 1907, of the electrically-dr! 
mill, amounted to only 8 hours. | hv: 
In the case of a new mill, the capital cost is reduced by 
amount otherwise expended in the provision of power plant, E 
and boiler houses, mill chimney and reservoirs, and this D 
roughly, 10 per cent. of the total cost of the mill. Given ê cer 
| amount of capital subscribed, the owners could build their ! 
large enough to contain 10 per cent. more machinery, thus 0 f 
ing greater output from the same standing charges, and, mg ! 
more than 10 per cent. inerease in their returns. In old m 
where it is necessary to replace an inefficient or inadequate in 
the advantages of electric driving can be obtained at & gua e 
eapital outlay, generally less than the cost of replacing t is 
engines. Further, the alteration can be effected 10 most Р 
without stopping the mill for a single day. The mill aut x 
also have the further advantage that they pay for the powe : 
actually consume and no more. Should it be found necessa 
any time to work extended hours or shorter time, the cost wot 
exactly proportionate to the power used and hours run. ii 
necessary to look ahead and estimate future probable or P й 
requirements, since future extensions may be left for cons! ег 
in regard to driving arrangements until the necessity arises 
actual extension to be made. 
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A SINGLE-PHASE RAILWAY MOTOR. 


BY E, F, ALEXANDERSON, 


Summary.—The author describes a motor embodying many of the 
best features of the repulsion motor and the compensated series motor. 
The advantages claimed аге (1) good commutation at all speeds, (2) 
larger capacity than that of the series motor, (3) high tractive effort. (4) 
increased starting torque, (5) simplicity of construction, and (6) equally 
applicable to direct current and alternating current. К 


The motor to be discussed in this Paper is neither a series nor a 
repulsion motor in the generally accepted sense, but embodies the 
best features of both. For lack of a better name it may be called a 
" series repulsion motor." The windings resemble those of a series 
motor, and the armature and stator are permanently connected 
in series. A general diagram of the motor is shown in Fig. 1. In 
its performance it resembles the series motors with commutating 
poles, but offers several distinct advantages over the same. Instead 
of producing a commutating flux locally by coils on the stator, 
the conductors in the armature are located in such places 
where the desired flux will naturally exist. This arrangement 
simplifies the stator winding considerably. The compensating 
winding of the series motor is replaced by an inducing winding with 
twice as many turns, and the energy is introduced either in the stator 
alone or in the stator and rotor together. By this arrangement, as 
is explained in the Paper, the starting torque is doubled for the 
same commutation and the same supply of current. 

In the compensated repulsion motor the commutating field be- 
comes too strong as soon as the speed appreciably exceeds synchro- 
nism, unless special arrangements are made to suppress this field 
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locally. Тһе motor under consideration із not limited by the syn- 
chronous speed, as the repulsion motor feature is reduced at the 
high speeds, and its action follows more closely the performance of 
& series motor; the number of poles can, therefore, be selected with 
the same liberty as in a series motor. This is of great importance 
for the motor characteristics, particularly in regard to weight and 
starting torque. Furthermore, no extra set of brushes nor any 
series transformer is required, which makes the motor equally well 
adapted for direct and alternating current. 

The author then gives the general theory of the repulsion motor 
and the general theory of commutation. 


Starting.—The double starting torque of this motor is obtained 
by winding the stator with twice as many turns as the armature. 
he motor starts as a repulsion motor with the armature short- 
circuited as shown in Fig. 2. The current as it enters the stator 
has only half the strength of that in the rotor, owing to the ratio of 
stator to rotor turns. The short-circuiting switch of the rotor 
carries only half as much current as the rotor itself, because the 
Current in the short-circuited connection is only the difference be- 
tween the stator and the rotor current. The inducing winding, the 
field and the armature are connected permanently in series: but 
with the connections shown, the field is in series with the stator 
circuit at starting and with the rotor circuit when running. In 
starting, the rotor carries twice as much current as when running, 
ш order to give the same field strength—in this manner doubling 
the starting torque. The sparking at starting is quite insignificant 
up to a certain value of the voltage short-circuited by a brush, but 
eyond this point the commutation rapidly becomes bad. This 
Critical value is about the same as that which gives a reasonably 
— — — 
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good commutation in running. For a pure compensated series 
motor, therefore, the same remedy must be looked for in running 
as in starting conditions, and the natural solution is to design the 
motor for a low voltage or to use resistance leads. 


Control.—In regard to the practical application of the system, it 
may be mentioned that several four-motor equipments for alter- 
nating and direct current have been in operation for some time. 
The alternating-current control equipment has a total of seven 
contactors and a reversing switch. This gives four points on the 
controller, which seems quite satisfactory for motor-car operation, 
though any number of steps can be added to take care of locomotive 
operating conditions. i 

The preferred method of control is.the one shown in Figs. 2 
and 3. In starting, the armature is short-circuited and the full 
secondary voltage of the transformer is impressed upon the inducing 
and exciting windings. The current flowing through the stator 
continues through the armature, but due to the ratio of turns of 
inducing winding and armature winding, an additional current of 
equal strength to the stator current flows through the local circuit 
of the armature and the short-circuited connection. In the running 
connection, part of the power is introduced in the stator and part in 
the rotor, and the field winding carries the same current as the 
armature— that is, twice the stator current—thus giving a relatively 
greater field strength than in the starting condition, just as it would 
be produced by a series parallel connection of the field winding. 

Although the total potential impressed upon the stator and rotor 
is the same for starting and running, the result of changing the 
connection so as to transfer the energy input from the stator to the 
rotor has the effect of increasing the resulting voltage of the motor. 
This is due to the ratio of transformation between stator and rotor. 
In this manner a higher speed is obtained by impressing a higher 
resulting voltage, and the same change of connections makes the 
motor adapted for a higher speed by changing the ratio of series and 
repulsion motor action. 


Power Factor.—The lowering of the power factor due to magne- 
tising current is slight, and with the greater liberty in design that 
is gained in the series repulsion motor, the power factor is prac- 
tically tbe same as in a series motor. 

The use of resistance leads has been found to be unnecessary, and 
certain motors which have been operated for a considerable time as 
series motors, and then rewound so as to embody the features 
described in this Paper, have shown an increased life of brushes and 
commutator up to the standard of good direct-current practice. 
The improvement in commutation was so great that it was possible 
at the same time to increase the thickness of the brush and the 
output of the motor. 

Selection of Frequency.—1n regard to choice of frequency, the 
series repulsion motor again gives greater liberty. Whereas the 
starting torque can be doubled on either 15 or 25 cycles, it may be 
mentioned that a series motor which was almost inoperative at a 
certain load at 25 cycles, after rewinding, as described, was tested 
as a series repulsion motor, and found to give excellent commuta- 
tion at 40 cycles, at the same load. It can, therefore, be said in 
general that 25 cycles is entirely satisfactory for all geared motor 
work ; it is preferable in that the combination of motor and trans- 
former weighs less at 25 than at 15 cycles. 


com of Material. -The motor described can be built in 
larger capacities than the series motor. The principal reason for 
this is the inherently good commutation and increased starting 
torque which make resistance leads unnecessary, thereby eliminat- 
ing the heat generated by the resistance leads, and also gaining 
space in the slots, which can be used for copper. Furthermore, it 
is possible to increase the flux per pole without impairing the com- 
mutation. The fractional pitch winding which is used primarily 
for the sake of commutation is also advantageous from the point of 
view of economy of material. The saving extends not only to the 
end connections, as is the case with the fractional pitch induction 
motors, but also to the stator winding, inasmuch as only the active 
armature conductors, or only about 80 per cent. of the total, need be 
compensated for; whereas with the full-pitch armature, the entire 
winding must be compensated for. | ' 

The fact that the number of poles in the series-repulsion motor 
can be selected without regard to the synchronous speed is an im- 
portant consideration. The tractive effort of an alternating-current 
motor referred to the periphery of the armature is directly propor- 
tional to the number of poles employed, provided that the same 
flux per pole is used and the same current density in amperes per 
inch of circumference. The allowable flux per pole depends upon 
the type of winding and thickness of brush. but the same limita- 
tions exist for all known types of motors. The following formula 
for tractive effort is deduced from the fundamental formulas for 
commutator machines, and is of special interest because it brings 
all motors to the same basis and shows the advantage of liberty in 
selecting the number of poles :— The tractive effort in kgs. at arma- 
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2,000 KW. VERTICAL SHAFT ROTARY CONVERTER.* 


The Commonwealth Edison Co., of Chicago, has just installed, 
in its Market-street sub station the first vertical shaft rotary | lar floor space occupied by it is 15ft. 3 in. The hei 
converter to be put in operation in an American central station, J floor is 9 ft. 3 in. The 2, 000 kw. horizontal shaft m 
| company occupy a floor space of 16 ft. 6 in. by 166 ft. 6 in., 


The same company has already in use five 2,000 kw. vertical 
shaft . frequency changers, which are very satis- 
factory. e frequency 

in principle to those on the 


urtis steam turbine ; 


‘| tending around the machine and restin; 
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machine are readily accessible to an attendant on | 
Ag. just abóve the fll ps 


On a horizontal shaft machine the attendant must climb ind 
difficult positions. The weight of the vertical shaft 2,000 


machine is stated to be about 67 tons. The diameter of the ei 
0 


extend 12 ft. 11 in. above the floor and 3 ft. 7 in. below, making 


ПОЕТ have step bearings similar | total over all height 16 ft.-6 in. 
the weight. 


An interesting feature in this same sub-station is the use 


of the bearing being carried on а film of oil or water forced | transformer giving an increased voltage for one of the rotary 


under the bearing. . The rotary converter under consideration, 


however, differs considerably in construction from the frequency | high enough to charge the storage batteries 


changer sets. It is a 2,000 kw. General Electric machine run- 


verters in order that the direct-current voltage delivered ma 
ere installed. 


transformer connections allow the converter to be operated a 


ning at a speed of 166 revs. per min. Provision is made for carry- | alternating E. M. F. of from 300 to-360 volts, instead of 240 to 
ing the weight of the revolving armature either on a roller bearing | volts. This gives a direct-current voltage sufficient to take ca 
or on an oil pressure bearing. The roller bearing has given good | battery charging and abnormal operation in ease the voltag 


results in factory test runs, and it is confidently expected that 
it wil be the form of bearing finally adopted. To provide 


some feeder needs boosting. It is considered cheaper and : 
satisfactory to purchase a transformer of this kind with є 


for operation, should changes be recessary during the perfecting | voltage connections than to buy and provide room for a booste 


of the roller bearing, however, an oil bearing, interchangeable battery charging. 


wlth the roller bearing, has been provided, together with a set of 
pumps for maintaining the pressure in the oil bearing. The arrange- 
ment of the parts can be seen in the illustration showing a vertical 
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VERTICAL Section ок ONE-HALF or 2,000 Kw. VERTICAL SHAFT ROTARY 


section of half the machine. The armature revolves about a 
stationary central shaft or pivot 23 in. diameter, carrying on 
its upper end the interchangeable roller or oil pressure bearing. 
The armature is mounted on a sleeve which revolves outside on 
the stationary shaft. The weight of this sleeve and the armature 
which it carries is taken by the bearing at the upper end. To get 
at the roller bearing it is only necessary to remove a steel cap from 
the upper end of the revolving sleeve, after having first relieved 
this steel cap of the weight of the armature and sleeve by means 
of screw jacks. These screw jacks, which are a permanent part of 
the machine, consist simply of a set of screws which are accessible 
from the basement below the machine. 

The field magnet structure, carrying 18 poles, is supported on 
cast-iron pillars resting on a concrete base ring, and to keep the 
revolving armature in line there are two guide bearings, each 14 in. 
long, below the roller bearing. To change from roller bearing to 
oil pressure bearing, it is a simple matter to take the weight off the 
top bearing, withdraw the cap screws holding the top plate, and 
change from a roller to oil pressure bearing or vice versa. | 

Тһе advantages of the vertical shaft rotary converter are many. 
There is a saving of about 17 рег cent. of weight in the vertical 
shaft machines, as compared with the horizontal shaft machines 
this company has in service. One of the most important is the 
accessibility of the brushes. The brushes on the vertical shaft 


* Abstracted from the Electrical World. 


J 


‘THE USE OF IRON FOR COVERING OPEN SLOT 


BY DR. R. GOLDSCHMIDT, | 


* 


Open slots are used with direet- eur ent machines, alternators 
some types of induction motors, chiefly to allow machine-w 
coils to be inserted into the slots. In many cases it would be : 
advantage if, after the winding being in place, the slot could be p 
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or entirely closed, so that the magnetic reluctance of the air-ga 
well as eddy currents and hysteresis losses in the pole-shoes, ¥ 
be reduced. The latter would be pronounced only in cases w 
from one reason or other laminated pole-shoes are not emple 
The problem of closing slots with magnetic material has vel l 
received the attention of many designers ; for instance, Behn-Es 
burg has suggested winding iron wire round the slot porti 
the coils. TU , T. 
Early in 1908 the author, when with Messrs. Crompton 4 
(Ltd.), carried out tests on the closing of open slots in direct 
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rent machines having solid poles, in order to improve them 
raise their output without materially аро t dengn, 
entirely new line with laminated poles was to introduced 
The solid pole, however, did not allow the use of economical 

slots and narrow air-gaps; consequently these tests were mad 


Methods Used.—1. To prevent eddy currents from circulati 
the covers, thin iron wires were first used, pack ed in paper (Fi 
These wires were not very effective, as they touched one ani 
only in a line (Fig. 2), and, therefore, gave & considerable mag 
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resistance. Further, they had the curious tendency to vox 
out of the slot in an axial direction after the machines 
use for some time. , 
2. The wires were replaced by solid iron wedges (Fig. 9). 
3. Thin an, le iron of about , in. thickness (Fig. 4). "Ti 
d тащ flat iron strips, with the edges bent over or not 
5 and 6). 3 
These formed the final arrangements. This construction be 
advantage that it takes up the smallest possible om. 


* Abstracted from the Elektrotechnische Zeitschrift, No. 49, 190 


Digitized by Google 


— 


THE ELECTRICIAN, 


The covers are insulated from the body of the armature by means 
of thin presspahn or paper. In any case, some care is required in 
mounting them. The construction shown in Fig. 6 has been used 
in thousands of machines and is still employed. It offers special 
interest in that, with extremely little material, very favourable 
results are achieved, as will be seen by the tests given below. Ap- 
parently the lines of force obtain. a slight bend in a tangential direc- 
tion through the influence of tho iron bridge, and, therefore, the 
density in the air-gap and pole-shoe becomes more uniform (Figs. 7 
and 8). In fact, with solid poles and iron covers the losses are just 
as small as with laminated poles and open slots, 


Fic. 8. 


If humming is caused through open slote, this can be stopped by 
employing the covers. This effect may be found useful, particularly 
with machines having open slots in the stator for receiving a com- 
pensating winding (boosters, turbo-generators, &c.). The commuta- 
Поп is not affected by the presence of the iron at the top of the slots 
if the strips are not thickor than ayin. or n in. This appears to be 
due to the saturation of the thin iron bridges, which is very great in 
the neutral zone through the influence of leakage fluxes (Fig. 9). 


Fie, 9. 


Test results are given of two machines :— 


1. 60 н.р, motor for 800 revolutions, armature diameter 15in., 
width of slots ү", in., air-gap „ in. From the curves the following 
figures are taken for normal voltage :— 


Core loss, with solid poles and open slots ..... . 5,050 watts 
T »  » Covered slots .. 2,450 „ 

{зз 3 „ laminated poles and open slots 2,450 e 
Exciting current, with open Slots ы 175 amperes 
| covered slots 1:55 


77 77 55 


” , . p  VU'CICU SIOUS а... 77 


The limit of commutation was 97 amperes in all cases. 
Temperature test: After six hours at full load (full voltage on the 
field coils) :— | 


Temperature Rise, in Degrees Centigrade. 


J. Without II. With 

à slot covers. slot covers. 
Ar mature Mrs VARIOS DES Vot os Г 420 29:0 
Field cot esses 43. 32:0 
Commutator . 2 16°5 
Iron of the magnets (position M Fig. 10) a2 28:0 
ўз y ht 2 е ЖКО 18:0 


II. 2 нр. motor for 1,250 revs. Here the iron loss was through 
employing slot covers reduced from 430 to 150 watts. 

Some tests were carried out by the author with the Dritish 
Westinghouse Со. on an induction motor with open slots in the 
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stator. The no-load current was reduced through iron covers 17 
per cent., whilst the short-circuit current decreased 12 per cent. 
e core loss was almost the same in both cases. 

Means to reduce the reluctance of the air · gap of induction motors 
with open slots would tend to increase quite considerably the output, 
especially of slow-speed machines, and tend to bring open slots 
1100 uae more than is now the case. The fixing of. the iron strips, 
dovever, 18 not so simple in this case as with the armatures of 

Irect-current machines, and requires a good construction and 
much skill on the part of the workman. 
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HOW TO REMEDY THE EFFECTS OF FOREIGN 
CURRENT ON AUTOMATIC BLOCK SIGNALS. 


The following recommendations have been brought forward by a 
committee of the Railway Signal Association in connection with a 
Previous report on the above subject, which was abstracted in The 
Electrician, March 22, 1907, p. 896. | 


1. For situations where foreign currents follow the track rails, al- 
though there may not he a crossing or connection with an electric 
road, it is recommended that the conditions be carefully studied and 
exact information obtained as to the course, direction, amount and 
pressure of foreign current, and provision should then be made for re- 
moving or blocking out this current. 

2. When there is а crossing of un electric road with a steam road, 
batteries must be placed nt each end of steam road track next to 
crossing, and battery current be arranged to flow through the relay in 
direction with foreign current, if the foreign current is found to flow 
in a definite direction. The connections, through block section for 
control signals, must be made by means of line wire circuits. 

5. If there is sufficient foreign current to improperly work the track 
relay when an insulated joint has broken down, two relays should be 
used for each track circuit, one being placed at either end and the 
two connected in parallel. However, it should be understood that 
complete protection is not given by the parallel arrangement of 
relays, for if there is a broken rail or bond wire, u foreign current may 
energise the relay at one end of the section before the relay at the other 
end of the section has been shunted, and thus cause the signal to give 
a clear indication when there was a train in the section. 

4. To minimise as far as possible the effects of foreign current on 
line wire circuits, it is regarded as ‘important that casing be kept 
above the top of the ground, the rubber and other insulation bein 
kept in first-class condition, and the common wire limited to a length 
of 10 miles. ' 

5. For parallel arrangement of track circuit relays, a resistance 
of 16 ohms is suggested for the relay ut battery end and 4 ohms for the 
relay at the other end of track circuit. The resistance of the relay 

he battery end of the track circuit that will give the best results 
is dependent upon the iasulation of the track rails, the rail bonding 
and the voltage und ampere capacity of the battery. The recom- 
mended resistance of 10 olims is deemed the best for those situations 
where the track circuit conditions may be considered good. For 
sections where the rail insulation is poor and batteries are not efti- 
ciently maintained, a lower resistance may be used to advuntage if 
failures аге to be kept within reasonable limits. The greater the re. 
ristance of the relay; the.higher the voltage required to pick up the 
armature and the casier it will be to shunt tho relay. 

6. For track circuits having but one relay, a resistance of 9 ohms is 
recommended for circuits of 500ft. and under, and a resistance of 4 ohms 
for circuits of greater length than 500 ft. While it is recognised that 
the best resultsare to be obtained by using a relay having a resistance 
proportioned to the resistance of the circuit, the benefits do not com- 
pensate for the disadvantage from a maintenance standpoint of having 
to keep in stock track relays of a number of different resistances. 

7. It is advisable to thickly coat with a heavy oil or other insulating 
compound the parts of an insulated joint before the joint is put in 
place. If there is interference from foreign current, it is advisable to 
put a heavy oil or other insulating compound on the joint, aud partieu- 
larly around the exposed ends of the fibre, at least every two months. 

8. For direct-current track circuit/connections, run in casing, a yyin. 
rubber insulation wall for No. 8 B. & S. gauge wireor lorger is recom- 
mended. | i | : 

9. For signal circuit connections run in casing, a a in. rubber in- 
sulation wall for No. 12 B. & S. gauge wire is recommended. 

10. Casing, when run parallel with the track, should be kept 
clear of the ground. When run across tracks, ensing should be put 
in with top clear of the ballast and. with top'of capping not less than 
2 in. below bottom of rail. Е е 

11. The standard earth should he made by burying in moist earth 
an annealed copper plate ji; in. thick, 2 ft. &quare, to which has been 
brazed for n length of 12 in. a No. 4 B. & S. gauge soft-drawn bare 
copper wire. The plate is to be buried in clay or in a біп. layer of fine 
charcoal, and the connecting wire ie not.to exceed 150 ft. in length. 
The effectiveness of the earth should be tested by a Wheatstone bridge. 

12. If the effects of foreign current on direct-current track cir- 
cuits cannot be overcome by the methods above outlined, the de- 
sired result can be secured by the use of alternating-current track cir- 
cuits having the proper current frequency. 


... —— 


Electrical Manufacture of Nitrates in Norway. —A recent 
report of the United States Cousul at Christiania gives some 
information on this subject. At Notodden, 1,000 tons of soda, 
saltpetre and calcium nitrate per annum are being manufactured 
on the Birkeland-Eyde system, When the hydraulic power 
station which isto utilise the waters of the Tinfos is completed 
it will be possible to increase the annual output to 20,000 tons. 
At present the capacity of the Tinfos station is only 2,000 kw. 
The three-phase system is used and three furnaces are supplied. 
Another station whose capacity will be 220,000 H.P. is in 


course of construction. 
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“THE BLECTRICIAN” INDUSTRIAL SUPPLEMENT 


With the number of THE ELECTRICIAN ” for Sept. 14, 1906, was issued 
the first of a series of “Industrial Supplements,” to be published from 
time to time with “Тнк ELECTRICIAN.” The nineteenth issue of the Bupple- 
ment is published (Gratis) with the current number of “ TAU Exzorsicuy.’ 

The “ INDUSTRIAL SUPPLEMENT ” is a comprehensive record of develop- 
ments in Electrical Plant, Machinery, Apparatus, Accessories, Sundries 
and Materials, and of their proved suitability for various Industrial 
purposes. , 

We invite descriptions and illustrations of New Applications of Electri- 
city to Industry, and shall cordially welcome any assistance we msy 


ELECTRICITY SUPPLY. 


The first of the Series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertak- 
ings of the United Kingdom for Lighting, Power and Traction 
was published (Gratis) with the issue of “The Electrician for 
Jan.3. That Supplement dealt with the Electric Power Under- 
takings, and was accompanied by sketch maps of each of the areas 
covered by the powers acquired by the respective Companies, cor: 
rected to date. 

The second Table, giving details of Electricity Supply Under 
takings without Tramway Load, was published (Gratis) with his 
issue for Jan. 17; the third, dealing with Electricity Supply pns 
takings with Combined Lighting and Traction Load, and with 70 fes 
taking Electricity Supply in Bulk, was published агара, 
January 24; the fourth, fifth and sixth, giving complete * 
neering Data of the Electric Tramways and Railways o. re 
United Kingdom, was issued (Gravis) with “The Electrician 2 
Jan. 31; and on Feb. 14 we shall publish (Gratis) a Table of Colo 
and Foreign Electricity Supply and Tramway Undertakings. 
Index to the entire Series wiil be issued (Gratis) on Feb. 11 g 


ACCOUNTS OF SUPPLY AUTHORITIES. 

AT the present time both local authorities and con- 
panies have mutual grievances in regard to accounts. lu 
a recent issue Mr. R. Srewart BAIN, managing director o 
the London Electric Supply Corporation drew atten 
tion to the way in which certain charges had bee! 
fixed by the Borough Council of Bermondsey 11 orde: 
as he expressed it, to produce a satisfactory financia 
position of their undertaking. For example, the charg 
for public lighting was considerably higher than tha 
at which power for such lighting would bo supple 
by the London Electric Supply Corporation. lu 190 
the charge for publie lighting was 24d. per unit, н 
compared with the Company's offer of 14d. For 
following year the auditor reduced the figure to 140 
which should have resulted in a saving, but for е 
reason or other the expenditure was actually jncreaset 


— .,. 
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There is a further grievance, because the rating of the Com- 
pany has heen on a much higher comparative assessment 
than that of the Council’s undertaking, though this has 


now been adjusted more nearly to equality. If charges of 


this kind are inade high, it is certainly a hardship for the 
competing company, which not only finds itself in compe- 
tition with the newer undertaking of the Borough Council, 
but finds itself forced to help its competitor by paying 
rates, by helping to make good any losses, and by paying 


for publie lighting at a higher rate than that at which such. 


lighting would be supplied hy the Company itself. 
On the other hand, local authorities are much distressed 


at the idea that the Board of Trade should show any 
inclination to dispense with the ofticial audit of accounts 
of electric lighting companies. At present the official audit 
is both insufficient and of little value. Naturally enough, 


the Board of Trade feels that a good deal of- energy. is 
wasted in the duplicate audit which thus takes place, and 
as the Board cannot enforce any recommendations made by 


its auditor, it feels that some of this energy might be 
saved. Local authorities, however, who are looking forward 
to the day when they will be able to purchase these 
private undertakings, feel that if the official audit is not 
continued, or even if it is not strengthened in character, 
they will not be certain of obtaining good value for their 
money. We are inclined to think, however, that a sirigle 


audit by a chartered accountant should give all the informa- 
tion required by both parties. ' Naturally, local authorities 
wish for all kinds of information. Thus the Camberwell 
Borough Council would like to know just how much 
money is spent on that part of the system of the County 
of London Company within the Council's area, and just 
What receipts are obtained from that part, and probably 


many other additional details, N aturally, the collection of 


information of this kind does not appeal to a company, 


and it certainly does not look well for the future of elec- 


tricity supply in London if every borough is to aim, as far 


as possible, at splitting up large networks into smaller. 
areas, $0 аз to obtain undertakings belonging exclusively 
to themselves, For this reason also the cause of cheap: 


power supply can only suffer when a local authority pro- 
ceeds to supply electrical-energy in competition with a large 
undertaking already in existence. | 


Again, there is the important subject: of depreciation. 


Local authorities wish depreciation to be provided for by 


companies in the must ample fashion in view of ultimate 
purchase. It is not easy to predict what will happen when 
the value of an undertaking is determined hy arbitration 
under the Electric Lighting Acts. Arbitration under the 
Tramways Act is not a safe guide, because the acts differ in 
Some respects. Moreover, accounts of tramway companies 
ате not audited by the Board of Trade. It is quite possible 
that shareholders will not eventually benetit by any sums 
Put to depreciation ; yet the local authorities will clamour 
for ample provision in that respect, and would enforce 
such provision if it were possible. The companies may 
naturally feel that if a large provision is made for depre- 
ciation, when the day of reckoning comes advantage will be 
taken of this fact to point out that the undertaking must 
have decreased very much in value ; and thus the companies 
are afraid of finding themselves between the devil and the 
deep blue Sea, T 
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REVIEWS. 


ойе of the undermentioned works can һе had from The Blectrician Office, 
* 


on receipt of published price, Add 5 per cent. for abroad or for foreign sll Баш 
— — 
The Corpuscular Theory of Matter. By J. J. Tuomsox, F. R. S. 
(London: A. Constable & Co.) Pp. vi.-167. 78. 6d, net. 
This book consists of the author's lectures at the Royal Insti- 
tution in the spring of last year. It deals with the nature and 


properties of corpuscles in a simple and clear manner, the cor- 


puecular theory of metallic conduction and the number and 
arrangement of corpuscles necessary for the construction of the 
model atoms with which the author's namé is associated. 
Properly speaking the theory propounded is rather a theory 
of electricity than of matter. The author admits that we cannot 
regard the mass of an atom as mainly or appreciably due to the 
the mass of the corpuscles. Some 99:94 per cent. of mass is still 
“mechanical ” and not “ electrical." To avoid this conclusion 
a short section at the end of the work is devoted to the origin 
of the mass of the atom, but the suggestion is wholly specula- 
tive, and, in addition, difficult to comprehend. The origin of 
all mass is regarded as duc to the ether, bound by lines or 
tubes of electric force. One positive unit of electricity and 
one negative unit are pictured connected by a vortex filament, 
the mass of the system being the mass of the ether carried 
along by the system. The conditions under which such a 
system would bo stable are not referred to, but a natural ques- 
tion seems to be—How does such a vortex filament between 
mutually attracting charges possess sufficient rigidity to with- 
stand the compression to which it is subjected? The relation of 
all this to our. experimental knowledge of the properties of 
corpuscles is vague indeed. Does not some experimental 
e manner of neutralisation of the negative 
charges of the corpuscles existing in а neutral atom necessarily 
precede the relation of electricity to matter? On this vital 
point all is the vaguest hypothesis. In this book the assump- 
tions made seem to vary even with the chapters. Thus in 
Chapter VJ. we read: “In default of exact knowledge of the 
nature of the way the positive electricity occurs in the atom 
we shall consider a case in which the positive electricity is 
distributed in the way most amenable to mathematical calcula- 
tion—ie, when it occurs. as a sphere of uniform density 
through which the corpuscles are distributed.” This is, of 
course, the familiar starting point in the author’s well-known 
construction of model atoms. But is it even consistent: with 
the vortex filament view already quoted which is put forward 
elsewhere to account for the mass of the atom? 

It is clear that the old theory that the mass of an atom was 
the mass of the component electrons, and that all mass was 
electronic in origin, has gone, and in its place we have left a 
better theory of electricity, perhaps, but no theory of matter 
at all. Even on the first count, one cannot help being amazed 
at the boldness of Prof: Thomson in his conclusions with regard 
to the nature of positive electricity. The constant appearance 
of spectroscopic quantities of hydrogen in vacuum tubes is quite 
a well-known phenomenon, but the author alone considers this 
evidence that the hydrogen is derived from the gas present in 
the tube independently of its nature bya transmutation process. 
Yet on this view, which it is safe to say no spectroscopist could 
entertain for a moment from the evidence to hand, is based 
some of the most important conclusions in the present theory. 

After all, if one can forget the title, the book is a highly 
valuable account of the author’s own work and views in his 
own particular field. He does not take his theories as seriously 
as has been the custom in science. From the point of view 
of the physicist a theory of matter is a policy rather than a 
creed.” Toa pure mathematician a theory of matter is one 
possible out of an infinite variety of views for the benefit of the 
limited vision of the physicist. With regard to the chapters 
on the corpuscular theory of metallic conduction, the difficulties 
connected with the theory of Drude and Lorentz are discussed, 
and a modification proposed by the author which is free from 
these objections. But, as he remarks, the mass of the carrier of 
electricity does not enter into the expressions, and one is again 
arrested in the attempt to see the bearing of the author's work 


on the nature of matter rather than electricity. 
7 FREDERICK Soppy, 
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Praktisches Handbuch der Drahtlosen Telegraphie und Tele- 
phonie. By JoHanNes* ZACHARÍAS and HERMANN HEINICKE. 
(Leipzig: A. Hartleben.) Pp. viii.-243. - M5. . - 

As the title implies, this book is intended to be perfectly 
practical. The authors carefully explain this in the preface, 
and remark, with justice, that there are plenty of other works 
extant which deal with the theorétical side of wireless tele- 
graphy. It is equally true, however, that there aré also plenty 
of works that are аз “practical” as the present one, so that the 
new comer, though it does make such short shrift of “ theory,” 
is not in any respect an important addition to the literature of 
wireless telegraphy. The good intentions of the authors in 
this matter of avoiding’ theoretical digressions are strangely 
lost sight of in the first chapter, unfortunately. There’ we 
find a lot of commonplace ‘and crude discussion ‘of the 
universal ether, gravitation, and, of course, electrons. Why is 
it not possible to avoid electrons in these “practical ” books ? 

To introduce the electron theory into a book on wireless tele- 

graphy is no more excusable than to introduce it into a treatise 

on the dynamo. As for the really practical part of the book, 


this consists of the reproduction of diagrams and letterpress 


from patent specifications and other published matter. But to 
obtain the appearance of novelty in theircompilation ће authors 
have followed to some extent the following rule of selection of 
their matter: Write up brietly the more important systems that 
have naturally been fully written of by previous authors, and, 
conversely, describe fully the less important systems that have 
been neglected hitherto. As examples of the application of 
this rule of unnatural selection observe the long descriptions of 
the systems of Artom and of Heinicke. As for wireless tele- 
phony, nothing is added to what is already published in 
numerous other places. In fact, it may be said, in conclusion, 
that nowhere in this“ practical volume do the authors carry 
us to the inside of a real working wireless telegraph or tele- 
phone station, or carry us across the threshold of à “wireless 
laboratory. 


TELEPHONE PROGRESS DURING THE PAST YEAR. 
BV DB. S, COHEN. 


General. Progress. — Telephone statisties in the United King- 
dom for the past year demonstrate very effectively the truth 
of the now familiar law that the progression is of a geometrical 
nature. 

The National Telephone Со. have opened 152 new exchanges 
and bought five from the Swansea Corporation. ‘The total 
number of National Telephone Co. stations іп. the United 
Kingdom is now over 447,000, indicating an ‘increase of about 
40,000 over last year's figures. These lines are connected by 
1;437 exchanges. In London the Co: have extended Battersea, 
North and Kensington exchanges by over 2,600 lines. The 
following exchanges have been rebuilt and opened with C.B. 
switehboards. eo | 


Paddington with 5,340 line:oquip- | Hammersmith with 1,200 line eq. 
ment. | East Ham with 500 line equip. - 
Gerrard with 9,520 line equipment. | Tottenham with 600 line equip. 


There are now 58 National Telephone Co. exchanges in 
London with over 100,000 working stations. a 

With regard to the Post Office the latest official report 
published is that of March 31, 1907, and at that time they bad 
in London 41,236 stations, so that London now has well over 
141,000 stations. | 

In the Provinces, amongst other work, New С.В. exchanges 
have been opened at : | 


Birmingham Central with 2,080 | Ibrox with 760 line equipment. 
line equipment | Langside with 580 line equipment 
Jesmond with 700 line equipment. | Pollockshiels with 540 line equip. 


The importance of the private branch exchange is now being 
realised by large users in this country. Amongst a large 
number of these exchanges, installed by the National Tele- 
phone Co., we шау select nine in large hotels, &c., aggregatin 
1, 850 stations. | d eon 

Und. rground Work.—A few figures on the progress of the 
National Telephone Co.'s underground work in this country 
may be of interest. The total length of trenching owned by 
the company is now well over 1,700 miles. In this trenching 
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about 350,000 circuit miles of dry core lead-coveréd cabl 
laid, the increase for the past year being about 30, 000 cir 


miles. . Besides this, the company rent from the P.O. at 
40,000 circuit miles of cable. | 


The New Rates.—The measured rate has undoubtedly с 


‘to stay. It has already been recognised in ths United St 


as the only equitable method. The objections that have 
raised to the scheme will in all probability soon disap 
when ita fairness and general advantage to telephone use 
appreciated. s 

In this light the experience of the only other Eurol 
country which has so far introduced the measured rate sy 
is instructive. At the commencement of 1907 the meas 


rate was compulsorily applied in Austria, and, unlike 


country, to all subscribers. Although exciting great indi 


tion at first, this very soon subsided, and on April 30th 


excess of new orders over orders to cease amounted to 2, 
The German postal administration have also formulate 
new series of rates on the measured service system. 


Loading.—The great possibilities of improving the trans 
sion efficiency of telephone lines by inserting inductance 
of small effective resistance, which is technically termed “| 
ing,” is receiving a good deal of attention and conside: 
progress has been made in this country in the loading of 
phone cable lines. The National Tclephone Co. have for s 


time been engaged in a study of the Western Electric ( 


loading methods (this firm own Prof. M. I. Pupin’s paten 


this country), and have now commenced the installation of! 


‘numbers of loading coils into working trunk junction і 


At the present date the company have either loaded or 
in hand the loading of 581 circuit miles of trunk junctior 

A Paper on the subject of loading was read by Sir № 
Preece before the B.A. at Leicester. E | 

It is understood that the Р.О. are also giving attenti 
this subject. A submarine cable with ladine coils inse 
the whole constructed by Messrs. Siemens & Halske, has 
laid across Lake, Constance. A description of this worl 


‘peared in these columns in our issue of May 24, 1907. 


Measurement.—Considerable progress has been made ir 
country during the past year towards obtaining definite 
regarding telephonic transmission. Workers 1п this 
among whom may be mentioned the writer and his collabo 
Mr. G. M. Shepherd, who read a Paper dealing with tele] 
measurements before the Institution of Electrical Engine 
May last, owe a debt of gratitude to the mathemati 
Heaviside and Kennelly. "l'he-latter has perhaps serve 
the fundamental equations in the most practical form, 
very clear and concise series of articles by Dr. Drysda 
which Prof. Kennelly’s methods are adopted has just 
concluded in these pages. 3 | 

On the Continent the work of F. Н; Abraham has beer 
instructive, and his Papers on induction coil and rec 
‘efficiency, &c., merit the attention of all who desire t 
telephone transmission rendered an exact science. 


Wireless Telephony.—Undoubtedly the great advance 
wireless telephony announced during the past year ка 
düe to the application of methods of producing undampet 
lations: The Radio Telephone Co., using the L е Forest 8) 
are stated to have been the first to make comuere! U 
wireless telephony by reporting results of yacht races 0 
Erie. They equipped a small yacht with a wireless te | 
installation, using undamped oscillations produced by 
method, and were enabled to carry out conversation 0 
distance of four miles. mE ia 

Prof. Fessenden is stated to be constructing avend | 
30 miles apart, and has stations 10 miles apart alreac ) 
ing. He uses ап 80,000 cycle alternator driven at а high 
by means of a steam turbine. The ships of the United: 
squadron which have been sent to the Pacific are each eq! 
with a wireless telephone installation on the De Forest P 
Coming to this country, the Poulsen Company have сагт! 
wireless telephone experiments between Oxford and Cam 

These various experiments are being watched wit n 
by telephone engineers in this country, as there 13 10 ой! 
an immediate field for a reliable syntenie system caps 
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working in conjunction with the general telephone system for 


cork floating on the water drew a line on a screen of smoked. glass 
opening up telephonic communication with such places as the 


which was moved at a uniform rate to give a time abscissa. The 
rate of discharge marked by the sinking float depended upon the 
decreasing head of water. The head corresponded‘ to the amount 
of radio-active matter transformed per second, and thus the result- 
116 curve, approaching the abscissa at a decreasing rate, was the 
exact analogue of the decay curve. Ву refilling the cylinder from 
another cylinder, whose water level was kept at & constant height, 
the complementary fillin curve, corresponding to the recovery 
curve of а radio-active su stance, was produced. By ging the 


the “ Lusitania "and “ Mauretania " with facilities for exchange 
service immediately the vessels arrive at Liverpool. - The 
" Lusitania " has a 200 line board equipped with 89 telephone 
and 10 exchange lines at. present, and the “ Mauretania” has 


conditions of discharge all the radio-active curves could similarly 
be imitated. f 

With the aid of the radiations we could follow up the sequence of 
transformations in the different“ families" of radio-active sub. 
stances, The lecturer had traced these transformations on diagrams, 
marking the name of the substance in question, the period of decay, 
the range in centimetres at which it was most active, and the respec- 
tive radiations, a or 3 particles ог y rays, it emitted— so far as deter- 
mined. We reproduce these tables їп another form enumerating the 
transformation products in their sequence, and beginning with the 
radium family: Radium Ка., 2,000 years, 8 cm., a; emanation, 
3°75 years, 4:8 em., а; then follow. three active solid deposits of 
rapid change : Ra. A, 4:8 minutes, З cm., a; Ra. B, 26 minutes, 3; 
Ra. C., 19 minutes, 7:06 em., а particles and ү rays; then active 
deposits of slow change : Ra. D (radio-lead), 40 years; Ra. E, 6 days; 
Ra. F, 4:5 days, B; Ra. G (polonium), 140 days, 8:86 om., а. We 
saw that the first three products discharged a particles ; then 8 par- 
ticles appeared and finally -/ rays in addition. The slow change 
products were all found by K. A. Hofmann in pitch-blende, the E 
produet was studied by E. Meyer and von Sehweidler, the G by 
Mme. Curie. | | | 

The thorium family showed a similar transformation : Thorium 
Th., 10" ears, a; meso-thorium, 8; radio- thorium, 2 years, a; Th. X, 
37 days, a; emanation. 5:4 seconds, а; then three active deposits: 
Th. A 11 hours; Th. B, 1 hour a; Th. C, a, В, утау. Thanks chiefly 
to the work of O. Hahn, we could hope to obtain large amounts of 
the very active radio-thorium at a reasonable price. The members 
of the actinium family again passed through similar stages, the periods 
of most of which we had settled, though not the period of actinium 
itself: Actinium, a ; radio-actinium, 19 days, a; actinium X, 10 days, 
a; emanation, 8'7 seconds, a; actinium A, 84 minutes; actinium 
B, 1'5 minutes, a, B, y ray; these latter two, A and B, formed active 
deposits. "TM NP | « 

The question now arose : Were thése families distinct, or were they 
linked with one another? In other words, could we determine the 
origin of radium ? Бойду and Boltwood had believed in а connec- 
tion between radium and uranium ; but in three years of observation, 
uranium did not appear to. produce any appreciable quantity of 
radium. Yet it was very striking that according to Boltwood and 
Strutt, Ra and Ur always occurred together in a definite ratio, the 
only cace of this kind known.  Boltwood had hence suggested that 
there was an intervening substance, and that actinium formed this 
link. But Rutherford himself proved that actinium could not be 
the link looked for. Quite recently Boltwood had isolated from 
salt solutions another member of the uranium family, which he had 
called ionium, its period .was, во. far, unknown, but 1t emitted a 
and 3 particles, and gave uranium at the theoretical rate. Thus 
the chain uranium-radium was completed in the following way: 
Ur, 5.10° years, a; Ur X, в, у; ionium, radium, &c. We had, 
therefore, а proof that uranium ultimately changed into radium 
which disintegrated further; considering the long life period of 
uranium, ‘thousands of millions of years, we need not go further 
beyond. The. investigations als) proved that it was useless to 
imagine that we might find nuggets of radium like nuggets of gold. 

Passing to another branch of his subject, Prof. Rutherford re- 
marked that Mme. Curie had recently most accurately re-deter- 
mined the atomic weight of radium, and had found the figure 226:9.* 
As regards direct chemical studies of the various gaseous members, 
little ddvanée had been made of late apart from Ramsay's work, and 
much.remained to be:done before we knew how pure radium gas 
would behave. There had, however, been great progress in the 
domain of the radiations, both. as. regards the primary a, B, y radia- 
tions and the secondary radiations which they called forth. .We 
understood the a and 3 particles, &nd had thought to understand 
th + radiations, which we had regarded as ether pulses. According 
to W. H. Bragg, however, the y rays were not waves, but like the 
a and G rays were something projected at great speed; while, how- 
ever, the a and 6 particles were charged, the у ray was electrically 
neutral. This view would explain many phenomena as well as 
the pulse thesis, but the idea of regarding. the y-rays ae corpuseular 


required further conformation. Prof. Rutherford did not go further 
into this question. | mna us 


ge and Paschen had con- 


exchange by means of lengths of flexible cable terminating in 
special connecting heads, which are inserted in connecting 
boxes on the shore and ship respectively. ААР 
Antwerp Fire.—A very serious fire, resulting in the com- 
plete burn out of the one and only telephone exchange in 
Antwerp, occurred on October 29th, by which the whole of the 
4,400 subscribers were disconnected. This exchange, which 
served one of Europe’s greatest seaports, was of an obsolete 
pattern with a single-circuit break jack and hand-restored 
indicators, and although a new building had been erected for 
some time to hold a new C.B. switchboard, the latter had not 
yet been fitted, and, consequently, a very serious hiatus in the 
service occurred. | | 
‚ As the official report of the Postmaster-General is only 
issued every March, the writer has, of necessity, dealt more 
with the year’s work of the N ational Telephone Co., to 
whom he is indebted for placing at his disposal much of the 
data embodied in this article: | 


————— 
RECENT RESEARCHES ON BADIO-ACTIYITY. 


Last Friday evening, J anuary 31st, Prof. Ernest Rutherford, M. A., 
LL. D., F R. S, lectured at tho Royal Institution on “ Recent Re- 
searches on Radio- Activity.” Lord Rayleigh occupied the chair. 
Dr. Rutherford terminated last summer his professorship at McGill 
University, Montreal, Canada, having been appointed Professor of 

hysics at the Victoria University, Manchester, in succession to 
Prof. Arthur Schuster, who had resigned. The lecturer was assisted 
by Dr. H. Geiger, who has collaborated with him in these researches, 
and especially in those to. which Prof. Rutherford referred at the 
close. of his lecture. P x | N 

In 1904, Prof. Rutherford stated, in opening his discourse, he had 
lectured in the same theatre on the same. subject. Since then a 
Very rapid advance had been made in our knowledge of radio- 
activity and in unravelling the very tangled skeiñ of phenomena. 
The subject was too large, however, and he would ‘confine himself 
to some few fácts in the investigation of which he had had some 
small share. In 1904 he had bared his explanations on the disin- 
tegration theory of Rutherford and Soddy of 1908. According to 
that theary atoms of radio- active matt г differed from others · in 

Ing unstable. Every second a certain very small portion of the 
total number of atoms exploded with great violence, expelling 
some of this mass. The residue of the exploded atom had properties 
distinct from those of the atom, the new atom was again unstable, 
aud this disintegration went on through several stages. The quan- 
ШУ of new matter wa generally too minute to be detected by the 
balance or even the spectroscope ; but the radiations furnished us 
With means of qualitatively and quantitatively determining the pro. 
Perties of the substances," 

he law underlying the breaking up of radio-aclive atoms was 
very simple. The number of atoms of any such substance breaking 
Up per second was always proportional to the number of atoms 


Her previous value pan у ae Run 

і cluded 258 from spectro-analytical data. Е 
The discharge of water from cylinders supplied us with a hydrau- |. 4 In Phil. Mag., XIV. , p. 429, Bragg е ше а, might 
y азарце of the disintegration rate. This was demonstrated. .represent an electrically neutral pair of a and. 8 pa „ whi 
А cylinder of glass was filled with water, and a pointer attached to a l; might again be split into particles. 
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The a-rays remained the most important radiations ; they were 
chiefly responsible for the heat and ionisation effects, and played 
the greater part in the breaking-up phenomena. We knew that the 
a-rays consisted of particles of matter, ejected at the great speed of 
20,000 miles per second, passing through gas molecules’ without 
being deflected. With the aid of diagrams projected by the lantern 
the lecturer very briefly explained how Bragg and Kleeman (of 
Adelaide) had studied the ionisation and phosphoresence produced 
by a particles. The substance was placed in a cavity, so as to emit а 
cone of rays, and a screen was placed at varying distances from the 
source. The effect would slightly grow in intensity up to a certain 
distance of the screen, and then decrease rapidly, to fall off altogether 
when the screen was further removed from the source. The range 
and the curves were quite sharp, and that demonstrated that the a 
particles were all projected at exactly the ваше speed; in the case 
of radium the a particles lost their power to produce ionisation and 
phosphorescence after having travelled through 8:5 em. of air. A 
demonstration was intended to be made with a piece of copper, on 
which some radium C had been deposited; the electroscope was 
obstinate, however, and would not take a charge. Prof. Ruther- 
ford showed various diagrams illustrating the characteristic shapes 
of the ionisation curves, by the aid of which members of a family 
were separated. He then indicated by diagrams and reproductions of 
some original photographs how the speed of the particles was deter- 
mined. by measuring the deflection which the rays undergo in 
electromagnetic and in electrostatic fields; the photographs 
marked the final doubling of a line in fields of gradually increasing 
intensity very clearly. 


From such experiments, the lecturer continued, we could calculate 
the 'e/m, tlie ratio of the charge e on the particle to its mass m. We 
found the value, 5,000, while- for the hydrogen atom double that 
value, 10,000, resulted for e/m. The a particle might, therefore, pos- 
sibly consist of two hydrogen atoms or one hydrogen molecule. 
That conclusion presumed that the charge carried by the a particle 
was the same as that carried by the hydrogen atom. We were not 
certain about the magnitude of the charge е, however, and the a 
peer might, in fact, be a helium atom (atomic weight Hce=4). 

his assumption was supported by the fact that we finally always 
obtained helium from radium and actinium, and we might, there- 
fore, say that the a particle, when deprived of its charge, became а 
helium atom. Direct experimental proof of this most important 
assumption was, unfortunately,exceedingly difficult, and new methods 
of attack were wanted to settle this problem. It had been thought 
that the scintillations which, as Crookes had observed, were called 
forth when а particles struck certain screens, should enable us to 
count the number of a particles ; that was not so, however, because 
not all the a particles need give rise to seintillations. Prof. Ruther- 
ford in his last words indicated the new method which he is at 
present investigating in conjunction with Dr. Geiger. The appar- 
atus was on the lecture table. 


The method, he explained, was based on an observation made by 
С. Р, Townsend (in 1899), that ions (produced in the first researches 
by Röntgen rays) moving through a gas would increase the degree of 
ionisation in the gas by their colliding with the gas particles, the 
electrical effect being magnified by the collisions. If we could 
arrange the experiment so that a single a particle was shot into a 
eylinder containing a gas under low pressure, we might measure the 
charge в and thus determine, from the known ratio-e/m, the 
mass m. Then we should know whether the neutral a particle turned 
into а helium atom. The apparatus was the following: A cylinder 
of copper, several feet in length, about an inch in diameter, 
containing air evacuated to 3cm. of mercury, was charged to 
1,000 volts from the high-tension accumulator battery of the Royal 
Institution. An axial insulated wire in the cylinder was connected 
to an electrometer whose swing the audience watched. When the 
battery connection was established, the electrometer was very 
slightly deflected. The cylinder at the end opposite to the eleciro-. 
meter, was provided with an axial brass tube who.e orifice of 
2mm, was closed by а mica window. IH поз в radium preparation 
were held in front of the window, several feet from it—in the actual 
experiments the radium tube is for this purpose placed in another. 
cylinder, coaxial with the former—we might hope that only one of the 
a particles shot out per second would actually fad its way through the 
little window, and cause a sudden jerk of the electrometer. The number 
af particles entering simultaneously could be calculated from the 
conditions, the deflection, the static charge and the vacuum. If 
several particles entered at intervals of several seconds, we should 
see several successive jerks, and further experiments would. decide 
whether the law of probability governed this expulsion of particles 
in a particular direction. The demonstration was not successful ; 
the electrometer moved a little, but there was no jerk. The lecturer 
remarked that the charge of the cylinder had exactly to be adjusted 
within a few volts. The audience, well aware of the exceedingly 
great difficulties of such demonstrations in the lecture theatre, 


уа probably have preferred fuller explanation to demonstra- 
ion. 


cipal Continental countries at absurdly Ё 
limited service, the facts are that measured rates are à 
actually in force or about to be adopted. And when à j 
of this sort is made by a Government Administration : 
Continent it ia not done in the gradual and genial way 3 


CORRESPONDENCE. ^. 
. " ty | | 
TELEPHONE PROGRESS ON THE CONTINENT. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR: There has recently been much discussion of what i 


known as the measure rate tariff for telephone service, ап 
a few months ago a statement went the round of the Press t 
the effect that in Germany, Belgium and France telephon 
rates for unlimited service were materially lower than those! 
force in this country. Also, there have been efforts to di 
credit the technical policy of the National Telephone Co. an 
the Post Office in the important matter of the adoption of tk 
central battery system of working large telephone exchange 


I have just returned from а tour on the Continent devote 


exclusively—barring one week in the Engadine devoted e: 
clusively to more alluring affairs—to the study of telephor 
eonditions. I visited Antwerp, Brussels, Rotterdam, the Hagu 
Amsterdam, Hamburg, Berlin, Vienna, Munich and Paris, at 
in each place conferred with the principal telephone autho! 
ties, visited the chief exchanges, and was made fully acquaint 
with recent progress and future plans, both technical and a 
ministrative. Well, everywhere I find that measured rat 
and central battery equipment are the order of the day. 

talked with perhaps fifty telephone officials, administrato 
engineers and executives, ranging from an Under-Secretary 


State down to an exchange manager, and among them a 
Belgian, Dutch, German, Austrian and French, there was 
difference of opinion as to the correctness of the measured т: 


tariff for telephone service, and as to the efficiency of the ce 


tral battery system of working large telephone exchanges. 


Practice is following precept with more ог less rapidit 


Germany, which contains about half the total telephones in! 
on the Continent, is about to abolish the unlimited rate entire 
and in a short time all telephone subscribers in the Germ 
Empire will pay for their service at measured rates. An 
teresting detail is that in the new German tariff the low 
rate at which calls will be sold to the large user 18 exactly | 
same as the corresponding figure in the National Teleph 
Co.’s tariff—viz., 0-48d. per call. Austria abolished unlimi 
rates last year, and all Austrian telephone subscribers now | 
measured rates. There was much opposition to the new tal 
especially from the large users in Vienna, but common se 
has prevailed and the Austrian Administration is now enjoy 
a rapid increase of subscribers, particularly among р 
houses and small users generally, owing to the much more ela 
tariff which the measured rate scheme provides. 


In Belgium a measured rate tariff is under discussion, 


the responsible Minister has announced that a new scal 
telephone rates will shortly be introduced. In dant 
leading officials of the telegraph department have RE 

convinced of the correctness of the measured rate principle, 
a committee is about to be appointed to prepare à new (аг 


Therefore, whereas it has recently been represented in 


British Press that telephone service is supplied in the! 
low figures for 


here by the National Telephone Co. and the Fost ne 
allow old subscribers to retain their existing arrange 
until convinced of the superiority of newer metho sh 
Continental subscriber finds his contract changed forbim" 
he likes it or not. | | 
As with measured rates so with the central battery 7 
This would hardly be worth mention were it not for the | 
of those connected with the defunct municipal telephone 
ment to discredit modern telephone work, for among 
telephone engineers there is no difference of opinion a 
superior efficiency of central battery working. Every 1 
the Continent new central battery exchanges are 1 : 
use, and old local battery systems are being abandone ; 
placed by central battery plants. The reconstructia | 
Berlin system with central battery plant for 100,0 й 
nearly complete, similar work at Hamburg is in © 


_THE ELECTRICIAN, FEBRUARY 7, 1908. 


execution, while many of the smaller systems in Germany have 
already been converted. In Belgium, Holland and Austria 
new exchanges are all central battery, and old ones are 
gradually being robuilt on the same lines, while the French 
administration is now engaged in converting the entire Paris 
system to central battery working. | 

The exteut to which both the administrativo and the tech- 
nical conditions of the telephone business on the Continent 
have been misrepresented by contributors to the Press, and 
the general interest in “ the telephone question " at the present 
time, are my excuses for the length of this letter, for which I 
trust you will be able to find space.—I am, &c., 


Westminster, Jan. 31. HERBERT Laws WEB. 
Ed 


ON THE USE OF VARIABLE MUTUAL 
INDUCTANCES.* 


BY ALBERT CAMPBELL, B. A. 
(From the National Physical Laboratory.) 


The author has found that suitably designed mutual inductances 
are of the greatest assistance in the measurement of small induc- 
tances and capacities. For & number of reasons mutual inductances 
are more easily dealt with than self-inductances. Those of in variable 
value, when properly designed, have the followipg advantages: (a) 
The absolute values can be calculated with much more certainty 
from the geometrical dimensions. (b) Unless the conductors are 
highly stranded, the current distribution varies with frequency, and 
їп general the self-inductance will also vary. By keeping the two 
circuits at a relatively largo distance from one another the mutual 
inductance is practically free from this effect. (c) The effects of 


17 capacity are probgbly less in mutual than in self. indue- 
ances. | 


161211... |< 


> 


Q 
— — — [e 
F 4 


Fic. 2. 


Fig, 1. 


When the mutual inductance is of the variable type, it can always 
be designed so that its value can be varied continuously from nega- 
tive to positive through zero. This is a very great а vantage, for 
with variable self-inductance standards the incapability of reaching 
& zero value is a distinct drawback. - 

Construction of Variable Mutual Inductances.—For short range 
standards the construction used by Lord Rayleigh may be employed, 
the primary coil being rotated within the secondary. This, how- 
ever, gives a scale not nearly open enough for high accuracy, and 
the author, therefore, has designed a different and more elaborate 
arrangement. 

The general arrangement of the apparatus is shown diagrammati- 
cally in Figs. 1 and 2, which are plan and side view respectively. 
The primary & circuit consists of two equal coaxial coils, C and C', 
. Whieh are connected in series, their windings being in the 
same direction of turning. The secondary consists of the coils 
D and F in series. Of the-e coils, D is movable, being mounted 
оп an eccentric axis, Q, so as to be free to turn in a plane parallel 
to those of C and C' and midway between them. Rigidly connected 
with the movable coil is a pointer, H, which moves over a circular 
scale of about 180 deg. in extent and graduated to read directly. The 
coil F ig sub-divided into 10 sections, which are in series, each of 
them being 0:1 millihenry, and their junctions aro brought to a set 
cf separate termivals or studs with a turning head. The range of 
the moving coil extends from - 0:002 to + 0-11 millihenry. This 
Rives а continuous range from O.up to 1 millihenry, readable near 
Zero to 002 microhenry, to 1 part in 500 at 0:1 millihenry, and to 1 

* Abstract of a Paper read before the Physical Societ nr. 

* For example же Rosa, Bull. Bur. Standa., Vol. II., p. 161 (1906) ; 
and Strasser, Ann. der. Phys, Vol. XVIII., p. 763 (1905). 

‚+ Phil. Mag, Vol. XXII., pp. 469-500 (1886); Collected Papers, 
Vol. II., p. 185, 
It is only for convenience of description that the circuits are here 


distinguished as primary and secondary. They are really quite inter- 
changeable, 


in 5,000 at 1 millihenr 
carried out by the fel 
uniformly stranded wiré of 10 insulated strands, all the strands are 
connected їн series, and the whole adjusted to give 1 millihenry*. 
If the stranding has been properly done, it will be. found. that rio 
one of the sections differs from its neighbours by more than 1 part 
in 1,000, and each is 0-1 millihenry. The placing of the moving 
secondary coil midway between the planes 2 

ensures that small axial displacements shall have very little effect 
on the mutual inductance. i 
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The sub-division of the coil 


. 7 F is easily 
lowing artifice. 


The coil is wound with 


the two primary ones 
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Adjustment and Calibration.—The equality of any pair of sections 
can be tested by connecting them in series, with their windings in 
opposition, in circuit with a ballistic galvanometer and reversing the 
current in the primary. It should be noticed here that, if a primary 
coil have any number of secondary circuits, the mutual inductance 
of all the secondaries in series is equal to the algebraic sum of their 
separate mutual inductances (+ or - according to the direction of 
the winding). Owing to this very important property, we can build 
up and step down in the values as easily as if we were dealing with 
resistances, and there is the further simplification that we can sub- 
tract as well as add the values. The marking of the scale and the 


setting of the coil F are done by comparison with a fixed standard 
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mutual inductance such as I have described e!sewhere.t The com- 
parison may be made by Maxwell's methodf, using a sensitive bal- 
listic galvanometer or a vibration galvanometer as detector. When 
a vibration galvanometer is used, as in Fig. 3, it should be remem- 
bered that, for a balance, two conditions must be satisfied— viz., 
M,/M,=R,/R, 

and LI Lz R / Ra. | 
where В, апа R, include the resistances of the secondary coils. In 
order that the second condition may hold it is necessary to intro- 
duce into one of the secondary branches a coil, a, whose self-induc- 
tance can be continuously varied; by alternate adjustments of 


K 


Fic. 5. ^ 

R,/R, and the self-inductance of this coil a balance is easily ob- 
tained. The fact that R, and R, are partly of copper coils is apt to 
introduce some inaccurary. The copper. resistance, however, can 
usually be largely swamped without losing too much of the sensitivity. 

In connection’ with this method I may mention that it is per- 
fectly applicable to the case of comparing the mutual inductances 
between one primary circuit and two separate secondaries. This case 
is shown in Fig. 4. 


* Mutual inductances with stranded wires were used many years ago 
by Prof. Brillouin (Thèses presentées a la Faculté des Sciences de Paris, 
82). 
2i Phys. Soc., May, 1907 ; Phil. Magy.. (6), Vol. XIV., p. 494, October, 
1907. Also see Prov. Roy. Soc. A., Vol. LXXIX., p. 428, June 5, 1907. 
t Maxwell, Elect. and Mag., 2nd edition, IL, $ 755. 
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By varying the relative dimensions and positions of the two fixed 
primary coils CC’ (Fig. 2) and the movable secondary D, the scale 
сап be considerably modified, and сап be designed to suit special 
purposes. 

Variable Mutual Inductances—Variable inductances of this 
type may be used for several purposes, their most obvious appli- 
cation being to the calibration of ballistic galvanometers for mag- 
netic testing. Any unknown mutual inductance, whose value 
liés within the range of the variable standards, can be at once deter- 
mined by connecting the primaries of the unknown and the 
variable in series to B (Fig. 5), a source of alternating or inter- 
mittent current, while the secondaries, with their windings in oppo- 
sition are connected in series to a vibration galvanometer,G. The 
variable M is then adjusted to bring the deflection to zero, and the 
reading gives directly the value of the unknown M. This method 
does not apply to mutual inductances higher than the maximum 
value of the variable standard; for these another method will be de- 
scribed below. 


. Measurement of Self -Inductance.—1n Fig. 6 let a variable mutual 
inductance M whose primary includes the sub-divided coil be connected 
into a Wheatstone’s network, as shown, along with a self-inductance 
L, Let the resistances of the arms be Р, Q, R and S respectively, 
the self-induetance of the arm P being L: (the secondary coils of M) 
and that of Q being Le, Let Н be a source of periodic current and G 
& vibration galvanometer tuned to resonance with it, so that we 
may take the wave form of the eurrents to be asinecurve. Let the 
instantaneous potentials of the three upper corners be v, 0 and 
пз respectively, and the instantaneous values of the currents into the 
upper corner be 7,, 7, andi as marked. Let p=2rn where n is the 
frequency, and, for convenience of writing, lat p,/ be denoted 
by а, so that а?= —p». Tho mutual inductance М may be made 
positive or negative, according to the way in which the coils are 


connected; and in all that follows we might write + M for M 
throughout. When the galvanometer shows а balance, n =v., and 
the instantaneous value of the current through G is Zero. i 
Also 1 1, IN 
Accordingly we may write 
(P-- Lia) - Mat (Q4 Li; 


therefore P+(L,+M)a}i, = [9 + (L М) а}, 
also Ri, Si,. 
Hence 5| P-+(L+M)al=RIQ-4(L M)]. 
Equating the real and imagin iry parts each to zero we have 
BE = OR, . 4 « 2. 5. n (1) 
and S(L,4+M)=R(L,-M) . . . . . . (2 
Exaetly the same equations hold wh | 


! juati ien the positions of the source 
and the galvanometer are interchanged 
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The most useful case is when the non-inductive arms are made 
equal — i. e., 5= R; then (1) and (2) become 
PzQ. 
and L,-L,=2M. . . . . . . 09 


This case gives an extremely convenient way of measuring small 
self-inductances, which is done as follows: — 

The arrangement is shown in Fig. 7. The non-inductive arms 
are equal (R, R). In the arm AB there is the secondary ooil a of 
self-inductance L in series with a practically non-inductive rheo. 
stat ғ. In the arm AC is placed а “ balancing coil b also of self. 
induetance L and of resistance equal to or slightly greater than 
that of b. By adjusting r the bridge will balance when М = O. The 
small self-inductance N to be measured is now inserted in series 
with coil b in arm AC, and a balance obtained by altering r and M. 
Then, by (3), М 22M. Thus N is found directly from the reading 
of M, and the range of values that can be measured runs from 0 up 
to twice the highest reading of the variable mutual inductance. 
[For values of N above this range the more general саво (equations 
(1) and (2)) may be used.] The L's of the coils a and should be 
adjusted to equality once for all by putting M at zero and setting 


Fia. 8. 


one of the coils. An exact setting is convenient, but, not necessary, 
for if L. and L, differ slightly, they can be balanced (without N) by 
a small reading Mo. If M be the reading for balance when N is 
inserted, then N -2(M — My). 

The method has the advantage that it does not require the know. 
ledge of the absolute value of any resistance. ln practice the 
method proves very convenient; with the variable mutual induc- 
tance described above, self-inductances of any value from 0:1 miero- 
henry up to 2,000 mierohenrys can be measured direotly without 
the bridge being altered in any way except in the rheostat r. Ina 
later model the whole scale of the movable coil corresponds to 
20 microhenrys, and at this value it can be read to 1 or 2in 1,000— 
at 200 microhenrys to 1 or 2in 10,000. 

The addition of a condenser gives an interesting corroborative 
method, of which the author gives a proof. 

Measurement of Mutual Inductance greater than the Standard.— 
When the unknown M is beyond the range of the variable standard 


N 


iu Fic. 9. 
the following method is applicable. Let the primaries of the vari. 
able standard and the unknown M be connected up as 10 Fig. 8 
adding to the latter if necessary a coil c of suffiicent self-inductance 
to make N considerably greater than L. Let a balance be obtain? 
(by Maxwell's method) and hence 

PS = RQ, . 
and NS-LH. . . 


Now, without altering any other branches, let the secondary coil: 
bo 5 (in opposition) into the galvauowcter circuit as show! 
in Fig. 9. 

Ik a balance be now obtained by adjusting the variable M, then 
1t is easy to show that í 
and PS - p?M,(L—M,)=QR -M. N -M) . * * 7 


Since (4) and (5) still hold, these equations both reduce to 
RM, = SMI e е ‘ е U M к. 


(5 
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superposed. The author suggests the elimination of this general 
slope by plotting a “ derived differential curve in which the move- 
ments of the differential galvanometer during the process of cooling 
through successive intervals of temperature are plotted against the 
temperature of the cooling body. This curve represents the diffe- 
rential coefficient of the ordinary differential curve. Peaks repre- 
senting recalescences on these curves are shown to have exactly 
the same physical meaning as peaks on the inverse.rate curves, 
and the conclusion is arrived at that the two methods lead to 
identical results, the choice between them being thus reduced to a 
question of experimental expediency. The experimental require- 
ments of the two methods are then described, and it is shown that, 
to arrive at the same degree of accuracy in the curves, the means 
of measuring temperature used for the inverse-rate method must 
be very much more sensitive than those required for the differential 
method. This necessity arises from the fact that, in the inverse- 
rate method, the actual temperature of the cooling body must be 
determined to the same degree of accuracy as the difference of tem- 
perature between the two bodies in the differential method, and 
while the latter difference rarely exceeds 40°C., the former fre. 
quently attains 800°C. The fact that accurate autographic methods 
appear to be more readily attainable with the differential method is 
also an argument in its favour, as is also the fact that it is less sub- 
ject to accidental error from external distutbing causes. 


The theoretical views advanced in this discussion are then illus- 
trated by a series of actual recalescence curves, chiefly of steel, 
taken by both methóds. These illustrate the advantages of plotting 
the results in the form of the derived curves. This is particularly 
apparent in the case of three curves taken of samples of the same 
steel, in which the rate of cooling wa& varied from 13 hours to 12 
minutes. With the more rapid cooling, the ordinary differential 
curves become very oblique and unintelligible, but the derived 
differential curves are quite definite in character and are in good 
agreement with one another. -The author, however, advocates, the 
determination of recalescence curves by observations on gradual 
cooling rather than on the rapid cooling sometimes adopted, A 
recalescence curve obtained by a modification of the diferential 
method, in which the cooling of two pieces of the same steel is 
utilised, is also shown; in this curve a recalescence is indicated by 
a forward swing of the galvanometer followed by an equal and 
Opposite swing. 

Finally, the author describes a recalescence first observed to occur 
somewhat mysteriously in the body of certain furnaces at a tem- 
perature of 580°C. This was ultimately traced to a transformation 
occurring in crystalline silica, whether free or in admixture with 
porcelain or fire-clay. Heating and cooling curves of quartz sand 
are given, showing this recalesence vigorously. The author pointe 
out that this recalescence in crystalline silica coincides with cer- 
tain points in the iron carbon diagram of Roberts-Austen and of 
Carpenter and Keeling, and suggests that the recalescences observed 
by those workers may have arisen from silica in their furnaces. 


which gives M, immediately in terms of the reading M, and the 
resistances Rand S (neither of which include copper coils). The 
self-inductance of the added coil c need not be known, but if R and 
S have not a slide wire between them, c ought to be slightly adjust- 
able, which is easily arranged by having part of it a small coil of a 
few turns that can be shifted about over the remainder. 

Measurement of Capacities.—As in Fig. 10, let the primary P of 
the variable standard be connected in series with a condenser K to 
a periodic source Н, while the secondary Q is connected to a vibra- 
tion galvanometer as shown. Let M be adjusted until the galvano. 
meter gives no deflection, in which case we have 


rs l. 
+ Mai i, oor 8... (9) 


or (0 €pMKa-I. 
The secondary must be connec:ed in such a direction that the. 


lower sign is taken, and thus 
#PMK=1, uuo ы (10) 


where M is in henrys and K in farads. 

It is interesting to notice that this formula is similar in form to 
that for resonance with a condenser and self-inductance — viz., 
P'LK-1. With self-inductance we usually tune to get в maximum 
current through the galvanometer; with mutual inductance, on the 
other hand, we tune for zero current. If M is in ehenrys and K 
in microfarads, equation (10) gives 

_ 1598 (11) 
VMK’ 
and if M and K are known, the frequency can be determined. 

In this method it is very important that the insulation resis- 
tance S of the condenser shall be high. In practice the insulation 
resistance of a good mica condenser is quite high enough to give a 
good balance; even a good paraftined paper condenser will work 


fairly well, but an ordinary one gives only a minimum deflection on 
the galvanometer. The application of this null method to the high 
frequencies used in wave telegraphy is made difticult by reason of 
the co-existence of two frequencies in the waves used. 

the Paper is followed by an appendix on the Scale of Excentric- 
Coil Variable Mutual Inductance.” 


Mr. F. J. Sey remarked on the skill with which the author, by 
— Á—————— —————— — Е 8 А Й : я 
direct reasoning from certain approximate assumptions, had arrived "^ 
his interesting resulte as to the points of importance in connection wit 
PHYSICAL SOCIETY. recalascence саге Мг. Rosenhain had shown, very clearly and 


graphically, that from the theoretical point of view all the methods of 
representing the cooling curves must give identical information, and 
that, therefore, the decision as to method to be adopted depended 
simply on the experimental accuracy attainable ; while, in this respect, 
he had brought forward very strong evidence in favour of the Roberts- 
Austen differential method. Mr. Selby suggested that it might be 
worth while to draw out theoretical cooling curves based on certain 
simple assumptions as to the conditions of cooling. He showed how 
this might be done for the parts of the c preceding und following 
the recalescence ; and that by making a suitable supposition as to tho 
variation in the rate of evolution of heat during the recalescence, such 
аз dQ'4T = (a - PT)*«* , a complete theoretical curve might be drawn 
hy the comparison of which, with tho experimental curve, the con- 
stants might be determined, and all the quantities of importance in 
connection with the recalescence estimated with greater accuracy. 
In particular, and without any assumption as to the form of dQ/dT, 
some of the results in the Paper could be verified ; it could be shown 
that the evolution of heat was not completed at the peak on the derived 
differential curve (the point of inflection on the Roberts-Austen curve), 
point, of maximum evolution of heat on the experimental 


and the | | 3 
curve could be fixed. The value of the derived differential curve advo- 


cated by the author becomes apparent from such calculations. 

Mr. А. САмгвкм, remarked that the end of the Paper was the part 
which would most likely be of interest to physicists. It was most 
interesting to find that the author had shown (by the пошу 
method) a change point in silica near 580°C. Quite a number of y ears 
ago Le Chatelier showed that between 460°C. and 500°C. the ш 
of expansion of quartz showed aq ціск increase, and he predicted that 
a change point should occur at 270°C.  Randall's experiments in н 
on quartz showed a similar result so far as the expansion п : 
Experiments which he (Mr. Campbell) had made with nickel 4 ower 
no abnormality in coetlicient of expansion at temperatures whic 1 gin е 
strongly marked thermo-electric change points. For the direct reac ing 
of rates of cooling, Dejean not long ago devised an io RN 
ment in which the thermocouple was coanected to one coil of a differ- 
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At the meeting held on J anuary 24th, in the Physies Laboratory 
of the Royal College of Science, Prof. J. Perry, F. H. S., president, in 
the chair, a Paper by Mr. W. RosENHAIN on 

"Observations on Recalescence Curves," 
was read by Dr. R. T. GLAZEBROOK. Referring to the importance 
of the accurate study of recalescence phenomena in metals and 
alloys, the author destrikes the two principal methods employed for 
obtaining revatescence curves. “These are known as the ‘ Inverse 
Rate and Differential“ methods respectively. In the former 
method the time occupied by successive equal decrements of tem- 
perature are observed and plotted against the temperature of the 
cooling body, thus giving a curve whose ordinates are temperature 
(0 and dT/dt (T- time) respectively. In the differential method 
the difference of temperature between the body under observation 
and а neutral ог blank body cooling under approximately the 
ваше conditions is observed and plotted against the temperature of 
the body. The physical interpretation, in terms of quantity of heat 
evolved and of rate of evolution of heat of these two kinds of curves, 
are discussed by reference to the fundamental curve representing 
the time-temperature relations of one or two cooling bodies. On 
both types of curve, recalescences are indicated by peaks, and it is 
shown that in the case of an inverse-rate curve the area of a peak when 
taken between proper limits is roughly proportional to the quantity of 
heat evolved divided by the rate of cooling. Serious errors affecting 
this Proportionality in practical cases are, however, pointed out. 

e differential curves are first discussed for the ideal case in which 
the neutral body cools at the same average rate as the body under 
observation, but it is pointed out that this case cannot be readily 
attained in practice. ‘The etfect of differences in the rates of cooling 
of the two bodies is shown to be the production of а general slope in 
the differential curve, upon which peaks due to recalescences are 
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ential moving-coil galvanometer whose other coil was connected to a Three-phase Generation.— Three-phase generation and distribu- 
second galvanometer: the readings of the latter would bea function of | tion is in almost universal use. Many single-phase railways receive 
the rate of cooling. It occurred to the speaker that a transformer would power from such systems. The commercial advantages resultin 
give n simpler method of obtaining di/dt, but the slowness of change | from the use of such generators may in certain cases justif UE 
of made it too insensitive. The assumptions made in the Paper complication of single-phase secondary distribution obtained from 


specific ü army ‚ L ; ivi i ivit i - : т H " 2 A Y 
tutte specie Dent, the Ther . . ̃ Various combinations of threo-phaso-singlè 
зг эл Хүннү, E phase connections are as follows :— 


of temperature near recalescence, seem somewhat uncertain to the à . VET 
physicist, and must be regarded merely as working coventions by the 1. Three phase generation апа primary dietribution to motor. 
metallurgist. . | generator sets feeding into the single. phase secondary distribution.— 

Mr. 8. W. J. 8мїтн expressed his interest, from the consideration of | This system has all the advantages of obtaining power from a three- 
magnetic data, in the author's opinion that theve is no critical point | phase distribution, whieh may also feed synchronous converters 
near 580?C. in the cooling curves of iron and st ве]. It was curious that and & general power load А 1% i8 independent of the frequency of the 
in the Paper in which Roberts-Austen deseribes'the critical point found generating system being equally adapted for 60 or 95 cycles. Itis 
at about 580°C., he cites the magnetic experimonts of Morris in support the only system which will give perfect balance on a three-phase 


of the fact that a change occurs in ironat that temperature. orris Be oa Maa й i dV 
puts the temperature of the magheétic'change at about 550 deg. іп one distribution system. Its disadvantage lies in the cost of the motor- 


specimen, but at about 500 deg. in-another; ‘while in a third the effect generator sub-station. . " 
was scarcely observable. Eventim the specimen most studied the mag- | 2. Three-phase generators operating alternating-current railway 


nitude of the effect seemed to depend upon theannealing temperature. load on one leg, thus calling for both primary and secondary single- 
In some experiments ón permeability. temperature variation in nearly phase distribution.—This system 18 open to the objection of serious 
pure iron (0:06%0., 017 Mn) annealed at about 850°C., Mr. Satterly and‘, unbalancing due to railway load on one phase only, and this un- 
the speaker found a distinct change in the ‘slope of the 4-9 curve: balancing may be во great as to cause undue heating in synchronous 
(Н 0-43) slightly below 500 deg. during cooling, and a distinct mini- | converters, synchronous motors and induction motors fed from the 
mum valueof near 250deg. during heating. But with the field strength unequal potentials of all three legs of the three-phase generator. 
EA vu was doses break in the slope of the и -9 curve near:| Tests have been made which indicate that receiving apparatus may 
5900, There was ths apparel dy no conelustve evidence from meg- | have its capacity reduoed froin 30 to SO per сөп. with normal he 
by Roberts-Austen — — feeble comi & lwi ich Ing with the unbalancing caused by в single-phase railway load е 
j orts- Aus в ver 'ompared- with another effect whic f h h эф ial ti A three: 
began near 500 deg. and continued over a considerable range. This effect rom a three-phase generator in commercia! Opera 00: 05 
was obvious as a more or. less pronounced ** hump,” of which the maxi- phase generator run as a single-phase generator is open to all the ob- 
mum lies near 400 deg. on practically all the permeability curves. It jeotions of excessive armature reaction, poor regulation and pul- 
was even traceable in the eurves-of Hopkinson, although his observa- ' sating flux in field structure noted above for single-phase generators. 
tions below 500 deg, were very few in number. Their own magnetic Such generators must be rated single-phase at two-thirds or less of 
experiments agreed with those of Morris and with the Roberts-Austen | their output when operating. on a balanced three-phase load. 


cooling curve in showing another critical point near 250 deg., although 8. Three-phase genérafion and primary distribution to sub-station, 
in their case the effect was only detected during heating. feeding successive trolley sections with separate. phases.— Where 


the length of the road is sufficient to permit sectionalising the 
trolley into three sections, or multiples of three, having an equal 
load on each section, this method provides for balancing the three- 


| SINGLE-PHASE VERSUS THREE-PHASE GENE- phase load, thus securing full output of the generator, non- 


interference with power-load, &c. Each sub-station must contain 
| RATION FOR SINGLE-PHASE RAILWAYS.* two sets of tano Ыра connected to separate phases, so that 
| adjacent sub-stations may feed like phases into a common trolley 

section extending between thom. The installation of & single 
- While the simplicity of single-phase generation and distribution transformer in each sub-station would necessitate the M 

| is unquestioned, it is not always possible or desirable in these days | Ing of the trolley midway between sub-stations, 5 
| of general power distribution to instal a generating station and half the effective value of the copper ав obtained with ine 
| primary distribution system capable of taking care of alternating- trolley sectioned at the sub-stations and two adjacent sub-stations 
| current railway load alone, to the exclusion of synchronous con- feeding & common trolley section. This method of on 
| verters and other receiving machinery requiring three-phase input. balanced three-phase load is open to the objection of complica 
As the use of either the single-phase or the multiphase generator and possible ineffectiveness, with serious disarrangemen 

seems to be open to certain objections, various methods of distribu- schedule such as take place in railway operation during differen 

нБ ме presented herewith, with some of the advantages and dis- pee of day and i ü tation located in centre 

advantages pertaining to each. : . Two-phase generation, generating stati : 

я of system aiid feeding one Aon each wig 80 long as the load is 
balanced upon the two primary distribution systems, this method of 
connection is capable of good results; but operation under the neces- 
sities of commercial service shows it to be very difficult to balance 
the load upon the two phases, thus resulting in considerable un- 

balaneing and extreme voltage variation on the less loaded leg. 
5. Three-phase generation and primary distribution to trans 
а eg pare . connected three-phase two phase, апо a 
2. The single-phase generator has an unbalanced armature re- 5 ш ution in such manner : ME eripe A of 
ation, теллә the cause of considerable flux variation in the field e о Pase ai 115 ере реА ТА етен 
- ini i: diy: * s cca 315 5 de phe occasional serious unbalancing ma occur in the primary eiie 
E. З Vet Mex 18 ЭГА ОТЕ , А - А А NM. 2 0 

n e ng E laminations and oftentimes poorer mechanical hid а саа E een 1 1 erly ProF оет 
single- баа АЙП ? fast нае вові of the generator. The large for =н service and possibly one spare ; those, together with the 

than that obkaif a: PR S iH results in а much poorer regulation | necessary switchboard аттап ое! increases the complexity an 
e балд of ёла, a three-phase generator; it calls for in- | сов; of such sub-stations иа ared with the simpler arrangement 

also’ requies I ger e re ke тоте liberal design; it possible with straight single- ase distribution. Ж 
single-phase 3 8 d unte these make the cost of the There аге ае denen of connection, such as independent 
that of a throc. 8 unit throughout considerably more than | transmission lines to several outlyin sub. stations, thus giving the 
iree-phase unit of the same output and heating. The generating station огы the 92750 to balance the load on 


BY A. H. ARMSTRONG, 


Single-phase Generation.—1. Single-phase generation and trans- 
mission makes it impossible to use synchronous converters, self- 
starting synchronous motors, or induction motors starting under 
load, Poorly adapted for general power distribution, it is chiefly 
limited in application to alternating-current railway operation ; its 
use is, therefore, open to grave objections of a commercial nature 
where there exists any possibility of selling. power or in any way 
utilising it for general converter and motor work. | 


difficulties of single-phase generator j і 
н £ Single-phase generator construction appear to increase ined are 
with decrease in frequency. The adoption of: any lower frequency е деуер „ . . 1 9 distri | 


25 , ; istribution 
than 25 cycles may, therefore, result in serious difficulties in con- those commonly proposed for single-phase secondary са is- 
struction, especially in the case of the two or four-pole turbine- used in connection with three-phase generation and primary 


driven type, where the field flux is very large per pole. tribution. S 
3. То offset the difficulty of single-phase generator construction Conclusions.—The matter of properly selecting generating app, 
its greater cost and poorer efficiency, there are the advantages of ratus for single-phase railroads seems to be closely connected E 
simplicity in the entire generating, primary and secondary distri- questions of a commercial nature relating to & possitle [шше ei 
bution systems for single phase roads. These advantages are so requiring a three-phase input. Prom a purely engineer ng "ond 
© voles they ju tify con ider ible expense; looked at from the point, and considered from the point of view of the aed "я 
бды } y р id о! view only, the single-phase system throughout only, the single-phase system of gencration and distributio Ур 
у be considered as offering the most advantages. berecommended. The possible installation of generators hav to 
... fho Anc fubils of Electrical Envinzem lower frequency than 25 cycles would help this decision, dde 
Süss Rei ahhsovinted ustitu ectrical Engineers | the unfitness of such a low frequency for general power distri 


work. 
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Of the several methods of single-phase combinations proposed, 
the motor-generator set best protects the three-phase distribution 
system where power is purchased from foreign distributing systems, 
and such a inethod presents many advantages which may outweigh 
its increased first cost. Where the railway company finds it ex- 
pedient to generate and distribute its own power from three: phase 
generators, the use of methods 3 or 5 is to be recommended, the 
choice between the two being left to the needs of local requirements. 


* G.E.C." TELEPHONES. 


In our last issue we commented briefly on the new catalogue of 
telephones and accessories just issued by the General Electric Co. 
We sup lement those remarks with some details and illustrations of 
typical instruments which wethink will be of interest to our readers. 

Fig. 1 shows a central battery table telephone, The Combat,“ for 
5, 10 or 15 lines, which comprises hand microphone with battery 


Еіс. 1—ТнЕ G.E.C. ** COMBAT” INTERCOMMUNICATION 
'TApr.E TELEPHONE. 


key in ebonite handle, ringing key, induction and impedance coils, 
line selector, switch and cradle rest. Other styles are ‘‘ The Byng,” 
'' The General,” The Handcom" und the “SR.” The latter 
is а self-replacing table or wall telephone, made up to 30 
lines, fitted with a special device for automatically replacing the 
push-button selectors when the receiver is put back after use. An 
interesting new telephone included in the catalogue is a neat instra- 
ment designed for central battery working and intended for resi- 
dence use. The feature of this pattern is a pressed steel case in 
which thé polarised call bell, induction coil, switch hook and 


Fic. 2,—G.E.C. RESIDENCE TELEPHONE, 1N PRESSED STEEL 
ENAMELLED CASE, OrEN AND CLOSED. 


lerminals are enclosed. The case is hinged to a pressed steel base 
which contains a two microfarad condenser. This instrument 1s 
illustrated in the open and enclosed positions in Fig. 2. 

We illustrate in Fig. 3 a neat wall-pattern private branch exchange 
equipped with lamp line signals, ringing and listening keys, suspended 
transmitter, jack, cords, &c. Complete control over the “ traffic 
can be maintained without tapping the lines, there being supervisory 
lamp signals for this purpose. The entire board is built up in neat 
sections in a well-finished golden oak cabinet, which is hinged to 
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permit of access to the keys and connections. This is one only of 
many typically modern exchanges described in the catalogue. 

Among the multifarious accessories listed are wet and dry 
batteries, ringers, insulators and line material, charging switch- 
boards, thermostats, &c. A considerable number of pages is de- 
voted specially to fire-alarm systems and regulator clocks. 

An attachment which will be found very convenient, we had 
almost said indispensable, to commercial men is the Phone.eze" 


Fic. 3. — (. E. C. WALL PATTERN Brancn EXCHANGE ron CENTRAL 
Battery WOn KINO. ; 


telephone bracket illustrated in Fig. 4. This comprises a swinging 
arm fitting with spring-controlled knuckle joints and central pivot. 
Fixed to the extremity of this is a bracket for the telephone. Until 
the device is seen in use it is impossible to realise the many direc- 
tionsin which the arm may be turned, up, down, sideways, round а 
roll-top desk, &c., with a silent, smooth motion making it very 
pleasant to manipulate. Many an annoying moment could be 
spared by the adoption of this handy bracket. 


Fic. 4. —** РнохЕ-ЕЛЕ” TELEPHONE Bracket кон Frat Desk or 
TABLE USE. 


| ‘aging this short review of a useful publication to а close we 
should Hie to thank Mr. Р.Р. Kipping, the chief teleplione engineer 
of the G.E.C., for hia courtesy in showing us the Pompa үе 
Victoria-street exchange and explaining the many AR ing 
features of the new lines dealt with in the оао ; : may 
finally draw attention to an zn dated nt the rorvices of a staf of 

з gue in which it is stated that ' a Bt: 

5 engineers are at the disposal of all interested 


inquirers. 
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точат таат , у „7 | 


А SELF-CHARGING CENTRIFUGAL PUMP. 


With a view to providing a simple means of charging a centri- 
fugal pump Messrs. Gwynnes, Ltd., have patented the arrangement 
shown in the accompanying illustration. Referring to the letters in 
this figure, A is a water vessel with open top, and overflow pipe J. 
The bottom оѓ this vessel is connected through a stop cock C, and the 
lower part of the pump case. From the top of the pump a pipe 
connection with stop cock B and injector F is so fixed that water 
may be delivered into the vessel A through the open top. Coupled 
to the injector suction is the pipe G in which is a non-return valve, 
and which is coupled through an elbow connection to the pipe H 
below the flap valve D. The water vessel A is initially filled with 
water, the sluice valve E being shut and the cocks В and С 
open. The filling of A also fills the pump at the same time. 

The pump is now started, and water is drawn from A and de- 
livered round through cock B and ivjector F to the vessel again. 
The action of F creates a vacuum in G and also in H, air being 
drawn through these pipes and finally water. The vessel A now 
overflows through J, and when this occurs the cocks В and C are 
closed and the valve E opened. The pump is then in full delivery. 


GWYNNES’ SELF-CHARGING CENTRIFUGAL Pomp. 


We are informed that at an actual test at Messrs. Gwynnes’ Hammer- 
smith works a pump fitted with this device can be easily charged 
with a suction head of 27 ft. The test will be carried out before 
any engineer interested. It will be noticed that few extra fittings 
are required to those usually found on centrifugal pumps, the sluice 
valve and retaining valves being generally supplied. The entire 


b. simi of charging, as explained above, occupies from one to two 
8. 


— —-¼-— —ͤ ſf— e 


WATERPROOF SPEED-REGULATING RESISTANCES. 


_ The Adams Mfg. Co. have recently introduced a motor-regulat- 
ing switch for use in damp situations. The resistance is entirely 
enclosed in a cast-iron casing, fitted with gills in order to increase 
the radiating surface, so that the heat is not carried off by a 
current of air through the resistance; the air never comes into 
contact with the resistance material at all, but only with the outer 
surface of the cast-iron case. Asa consequence, this type of resis 
tance may safely be installed in positions which are not only damp 
but positively wet, and, in fact, the resistance might be used even in 
positions where it was subject to immersion in water, or to have 
water dashed over it, and this makes it peculiarly suitable for col- 


liery work and for breweries and for mineral water manufacturers 
as well as for use on shipboard. j 


A typical instance is given in the accompanying illustration, 
represents part of a six-motor controlling panel which has reo 
been supplied for use in the bottling stores of a large bre 
the bottling store being a place where, as everybody ki 
water is even more plentiful than in other parts of a bres 
It will be observed that the switch is contained in one cast-iron 


Part or A Six-Moron CONTROL PANEL. 


which is provided with glands through which the connectio 
be made, while the resistance is mounted behind the switel 
and consists of gilled cast-iron plates of the type described ab 


REPORT TO THE BOARD OF TRADE ON THE I 
WAY ACCIDENT AT WEST HAMPSTEAD. 


The Board of Trade report on this accident, which it will 
membered occurred on October 26th last, and was caused byt 
lision of two electric trains on the Metropolitan Railway, ht 
been'issued. It will be impossible with the space at our соп 
to do more than indicate very briefly the eonelusions arrived at 
inspector (Major W. J. Pringle). 

After giving the make up of the two trains concerned he de 
the general methods of working the Spagnoletti “ block syste! 
used on the Metropolitan railways, and its special application 
three stations involved, viz.: Finchley Road, West Ham 
and Kilburn-Brondesbury. Then follows the evidence 
signalmen and other officials of the company concerned, the 
points of which have already been reported in the 
Press, Passing to the inspector's conclusions, the actual 
are detailed in chronological order, and it is thus show 
no responsibility rests on the train staff. He then 
marises Hollis's (the signalman at West Hampstead) ev 
and that of the signalman at Kilburn, which was in conflict v 
1t is clearly shown that certain statements made by Hollis b 
untruthful aspect. Certain permanent rules as regards g 
working arrangements and speeial precautions necessary 
case of fog are shown to have been contravened by more tht 
official, especially with reference to the keeping of a proper lot 
The signal-box windows facing the down line were covere 
paint, whence it would appear that an undesirable habit of not’ 
ing the trains was prevalent. The inspector then concludes: 

After carefully weighing all the evidence in this case, ant 
into consideration all the possibilities of failure in the sig 
arrangements, I have formed the following conclusions: (1) | 
first (Willesden Green) train was not, on arrival at West Ham 
put into block to Kilburn, and that the starting signal was 
quently not lowered. The result was that the train was kept st 
at the platform for five or six minutes before the collision hap 
(2) That, in all probability, owing to the thick fog, the tram 
stood at the platform, was out of sight of the signalman, but r 
was done in accordance with the company’s rules to remi 
of the position of the train. (3) That the electrical and 
nical signalling arrangements were in working order, and that 
not possible, with proper usage, and in accordance with the 
lations, to lower the down home and distant signals f 
second (Neasden) train to enter the station until the firs 
had left the station. I find, therefore, that the collision Was 
by forgetfulness in the tirst instance, and subsequently by some 
manipulation of he electrical instruments or locking on the 
Signalman Hollis. He must bear the full responsibility for his con 
Further, I find that the collision might, in all probability, ha! 


* 


E RES view was, it will be remembered, not concurred in by 
— ED. 2 
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prevented, if motorman Spittle and guard Sills had carried out general 
rule No. 55 (a), which is applicable on the company's system to trains 
standing within station limits. To some extent responsibility falls 
upon these men for not carrying out this rule. Station foreman 
Fitch failed to act in accordance with Rule 61 (A) and appoint a 
ground fog-signalman, or detail one of the station staff, to assist 
Hollis. It is evident he has not properly supervised the manner in 
which the signalinen perform their duties, or observed the company’s 
rules regarding the use of the release key-boxes. Signalman Boggis 
(Kilburn) was wrong in accepting a train when he thought it had been 
improperlv signalled. But having regard to the time the signal was 
received i. ., after the collision, as the evidence shows, this error was 
not a contributory cause ot the accident. 

It is generally recognised that an automatic system of signalling is 
best adapted for а railway where block sections are very short, and 
traflic of high frequency. The company's system of“ lock and block“ 
signalling hae done excellent service in the past. This is proved by 
the fact that, from the opening of the railway in 1863 until the date of 
this unfortunate collision, some three thousand millions of passengers 
have been carried without the loss of one life in a train accident. 
The maximum number of trains dealt with during the winter at West 
Hampstead, in опе signalman's tour of duty—eight houra—is 226, 
ап average of 28:25 per hour. During the summer months the aver- 
age is sometimes as high as 36 per hour, Having regard to the 
number of movements involved in passing so kuge а trate on 
the lock and block " system, a machine-like regularity of action 
is necessary, which can best be supplied by an automatic method 
of working. The company have for some time past been experimeating 
with a system of train-controlled signalling, with a view to adopting 
it on their lines. But every detail must he thoroughly proved by long 
and centinuous tests under working conditions before the method can 
be accepted. Some time, therefore, must elapse before any complete 
change in the signalling arrangements can be carried out. 


PARLIAMENTARY INTELLIGENCE. 


ey 


TELEGRAPH (CONSTRUCTION) BILL. 


In the House of Commons on Tuesday, the Postmaster-General in- 
troduced a bill to amend the Telegraph Acts, 1863 to 1907, with 
respect to the construction and maintenance of telegraphic lines for 
telephonic and other telegraphic purposes. The bill is similar to the 
measure introduced but withdrawn in the 1907 session. 


LONDON AND WINDSOR MOTOR ROAD AND TRAM- 
ROADS SCHEME. 


On Tuesday the examiner of Standing Orders (Mr. Campion) had 
this bill before him. 

Mr. Cripps, K C, for the London United Tramways, urged that the 
promoters had failed to comply with the Standing Orders, inasmuch as 
the plans did not show what it was the bill would enable them to 
саггу out. The Examiner said the novelty was in the attempt 
to combine in one scheme two works belonging to different 
categories -i. U, ronds and terminals, to each of which different 
Standing Orders applied. It might be that they were at the begin- 
ning of a new chapter of industrial activity in regard to motor 
roads, and it was important that that should be considered by the 
authorities, Further «questions of public safety, &c., might be 
raised, which 1 it important that the fullest information 
should be supplied to persons locally interested in the methods by 
which the promoters proposed to carry out their scheme. He did not 
think the centre line on the deposited plans conveyed sufficient infor. 
mation of the intentions of the promoters to construct a motor road 
with a tram line on either side, and while it was no part of his duty 
to say how plans should be prepared, yet sufticient evidence had been 
given to show that they might have heen treated in another way. He 
considered it his duty to report the bill for the further consideration of 
the Standing Orders Committee. 


LEGAL INTELLIGENCE. 


— — 


Heath and Others v. Brighton Corporation. 


When the hearing of this case was resumed on Friday, Mr. Justice 
Jovck informed Mr. Younger that he was not satisfied that the ex. 


perts’ report got to the bottom of the matter. He asked to be referred 
to any cases in which the judge had gone himself to inspect. | 
Mr. Youxcer said he remembered one case himself the case in 
which Mr. Justice Warrington met with an accident at some ex- 
periments, 
His Lonbsnir next inquired if this was a case in which it was pos- 
sible to give damages. | 
Mr. Үорхокк said that if his lordship thought fit to do so, and 1t 
was in the course of procedure, the Corporation would consider it very 
good of his lordship if he were to go down himself. They hoped, how- 
ever, an expert would not be sent down unless his lordship was satis- 
fied that the plaintiff's had established their case. Of course, his lord- 
Ship, if ho went down, would do so for the purpose of informing himself. 


His Lorpsiir inquired what the practice was with regard to asking 
experts questions on their reports. 

Ir. YOUNGER referred to Buccleuch and the Metropolitan Board of 
Works, On the question of damages he referred his lordship to th 
Shelfer case. 

Mr. Нсенех then resumed his reply on behalf of the plaintiffs, and 
contended that there was a permanent injury to the plaintiffs’ pro- 
perty. He urged that the user of the land on which the North-road 
works were built was of an ordinary nature—land in the middle of a 
residential town like Brighton and putting up an immense amount of 
very powerful and massive machinery shook the ground to a distance 
of some 30 yds. 

His Lonpsuir : I do not think it is vibration in the ordinary sense. 

Mr. Нсенкв agreed. But Prof. Boys and Mr. Swinburne both said 
that in their view it was probably vibration that did it - small vibra- 
tions communicated to the church, and so producing the sound. Con- 
sidering the nature of the works, the Corporation had not taken enough 
land to provide a sufficient margin to prevent nuisance being suffeved 
outside the area. The church was only about 30 yds. from the nearest 
point of the works, Counsel then criticised that part of Mr. Sparks 
report in which he expressed the opinion that the hum was not so 
great or of such a character as to bean annoyance or to interfere with 
the use of the church or buildings in an ordinary manner for the pur- 
poses for which they were appropriated, апа he submitted that the 
defendants were not entitled to annoy his clients at all, even when 
there was absolute silence. | 

His Т.окоѕнір : Do you mean that a brief, trifling annoyance Is a 
nuisance * 

Mr. Hvenes said he was not sure that in а case of this kind people 
were bound to put up with even a trifling annoyance from people who 
brought something extraordinary into a neighbourhood. Не submitted 
that a very small sound going on continuously when one wanted to be 
quiet was a very great annoyance. 

Judgment was reserved. 


pr 


Buck v. Underground Electric Railways Со. of London. 


In the Lord Mayor's Court last week, before Sir Forrest Fulton, K.C., 
and a jury, а labourer named Buck sued for damages for injuries sus- 
tained through alleged negligence of defendants’ servants. 

Plaintiff was employed by the contractors who built the Strand 
(London) station for defendants. The shaft (130 ft. deep) had already 
been sunk, and planks were placed across it for the contractors’ men 
to get from one side to the other. On Sept. 30 plaintiff attempt ed to 
cross the gang way, not knowing that one of the companies employees 
had removed one of the planks. The result was that he ре апа 
fell, breaking his leg. Defendants admitted that the plank мі been 
removed by one of their workmen, but said. plaintiff was aware of the 
fact, and so had been guilty of contributory negligence, but the judge 
said he did not think plaintiffs omission could be construed into соп: 
tributory negligence. TU m 

The jury found for plaintiff, und awarded him £75 damages. Ju g: 
ment accordingly. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Yorkshire Electrio Power Co. want а sales engineer. Salary 
£156 per annum, plus commission. Applications to the engineer 
(Mr. W. B. Woodhouse), Thornhill Power Station, near Dewsbury. 
See an advertisement. 


Draughtsmen (one or two first-class men) are wanted for large 
engineering works near London. Knowledge of electrical work will 
be considered an advantage. See an advertisement. 


A competent manager for telephone installation work is required 
for South America. Knowledge of Spanish essential. See an ad · 
vertisement. 

A chief electrician is wanted for iron and steel works to take 
charge, under an engineer, of general repairs and upkeep of d.c. 
light and power installations. See an advertisement. 


Woolwich Council require an assistant distribution engineer. 
Salary £90, rising to £140. Applications by 17th inst. Кера 

Hackney (London) Borough Council invite applications for the 
position ob ds engineer, to act under the direction of the borough 
electrical engineer in the management of the sales Черле 
Commencing salary £120, increasing to £150 per annum. Арр їса- 
tions to the town clerk (Mr. W. A. Williams), Town Hall, Hackney, 
London, N. E., by Feb. 17. | € 

The Governors invite applications for the appointment of hea | 
the physics and electrical engineering department of Hackney Tech- 
nical Institute, Dalston-lane, London, N. E. Salary 4300 per eae 
Forms of application from the clerk (Mr. A. Crew), which must be 
returned by Feb. 19. | | V те 

The Electors to the Professorship of Engineering Science а 11 
University of Oxford intend to proceed to an election in April, 1908, 
and candidates are requested to send in applications to the Registrar, 
Old Clarendon Building, Oxford, by March 4. 
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Mr. E. Smart, Brackley, has been appointed canvasser for York. 
Corporation electricity department, at a salary of 80s. per week and 
commission, 


t 


Aberdeen The city electrical engineer (Mr. J. A. Tell) has 
valued the undertaking of the Deeside & District Electric Supply 
Co. (which the Corporation haye authority under their 1907 Act to 
acquire) at £6,187 as a going concern, plus cost of provisional order, 
flotation of company, goodwill, ќе. 


Aston.—Owing to the increasing demand for electrical energy, 
the Electric Supply committee recommend the installation of a 
further 2,000 kw. turbo-alternator (three-phase, 6,000 volts, 50 
periods), complete with condenser, air and circulating pumps, &c. 
The approximate cost of the extensions proposed (including boilers, 
coal-handling plant, switehgear, Ke.) is £35,000, and sanction is to 
be songht for a further loan of £25,212. 


Barnstaple.—The Council have decided to open a showroom for 
the exhibition of electric light fittings, motors, cooking and heiting 
apparatus, Ко. 


Belfast.—The plebiscite on the proposal to purchase the Cavehill. 
and Whitewell Tramways has resulted in 24,783 votes being cast in 
favour of the purchase and 12,575against. | 


Brierley Hill.—The question of revoking the Council’s Electric 
Lighting Order of 1900 has been deferred for a year. 


Brighouse —The Council are purchasing land adjoining Hudders- 
field-road and the canal to serve as a site for a transforming station. 


British Glass for British Goods.—We are informed that the 
Robertson Electric Lamps (Ltd.) have recently acquired the glass 
works of George Sowerby at Lemington-on-Tyne, and that all the 
glass required for the Robertson Company's manufactures will be 
made at these works. 


Bude (Cornwall).—Stratton and Bude Council recently decided 
to agree to & reasonable extension of time for the commencement of 
the public lighting by the Bude Electric Supply Co. 


. Burnley.—The Council have decided to purchase an additional 
550 kw. steam dynamo at an estimated cost of £6,835, and a motor- 
driven centrifugal pump at £265. 

The ‘Tramways committee propose to purchase five additional 
tramcars at an estimated cost of £4,000. : 


Canadian Blectric Railways.—The annual report of the 
Canadian Controller of Railway Statistics states that the total 
mileage is 814. The gross earnings in 1907 were $12,639,439, an 
increase of $1,163,559 over the preceding year. The proportion of 
operating expenses to gross earnings was 61°25. The total number 
of passengers carried was 275,999,404, increase 36,844,330. 


Cathedral Lighting, &c.—An electric lighting and fan installa- 
tion has been put in Bt. Thomas's Cathedral, Bombay, at a total cost 
of R. 14,000 (£933). 

Cheltenham.—The Council have decided to allocate the surplus 
upon the past year’s working of the electricity department (£3,672) 
as follows: £2,000 to special reserve and £1,600 to reserve for 
renewals. Е 

The chairman of the Electricity committee (Mr. Ley Wood), in 
moving the adoption of the minutes of the committee, said no doubt 
they would like a large part of the surplus to be applied to relief 
of rates, but he asked them to remember that the undertaking was 11 
years old, that the high-speed engines were subject. to great wear and 
tear. Seeing that they had something like £160,000 invested in the 
undertaking, and that the repayments of loan did not equal the wear 
and tear and the antiquation of the machinery, it was very necessary 
to put something further aside for contingencies. The allocation of 
the surplus in the manner indicated would be followed by a substantial 
reduction in the cost of street lighting. 

The salary of the electrical-engineer (Mr. W. J. Bache) has been 
increased from £400 to £500 per annum. 

Clacton.—The electrical engineer, Mr. H. W. Everitt, having 
advised the putting down at the electricity works of a 150kw. gas- 
engine driven generator with suction gas plant, at a total cost of about 
£4,000, to meet next winter's demand, the Electricity committee 
recommended the Council at last week's meeting to adopt the pro- 
posal, but it was decided “that before agreeing to the outlay the 
Council would visit the works and have the whole matter explained.” 

Colne. -Sanction is to be applied for by the Council for loans o 
vicit for extensions of cables, &c., and £1,500 for motors to be let 
on hire. 

Customs Duties.—It has been decided that, under the Italian 
tarii, parts of arc lamps are dutiable (as are lamps) at the rate of 
60 lire per 100 kilogs. ( —24s. per cwt.) 

Electricity in Australian Mines.— Tho final report of the com- 
mittee appointed to inquire into the question of the use of electricity 


in coal mines in New South Wales, which has now been presented 
to the Minister of Mines, contains 
That у 


ү, 


cords of le акасе of current b kept to assist managers und 


to muntun a standard of insulation ; that mine electricians 


the following recommendations :— | 


and assistants should pass an examination as to competency ; and that 
power be given to inspectors to prevent the erection of electric plant 
which may be considered unsafe. The committee are also of opinion 


that grave necessity exists for issuing and enforcing a set of rutes, and 


they concur with the Brit ieh committee's report that. the well regulated 
use of electricity will in future present. far less danger than many other 
industrial agencies. The use of electricity should result in benefit to 
miner, consumer and owner by increasing the opportunities for pro. 
duction, while lessening the arduousnes3 of the work of coal-gretting, 
without adding to mining risks. 


Electricity in Surgery.—Dr. W. Irvine Fortescue delivered an 


'interesting lecture at Marischal College, Aberdeen, last week on 


“The Relation of Electricity to Surgery," and explained the use 
of electromagnets for abstracting motallic foreign bodies, the electrie 
cautery, electrolysis for removal of hair, lamps for internal examina 
tions, electric probes for locating bullets, &c. 


Electric Cables for Collieries.—In June, 1907, Mr. G. G. L. 
Preece read an interesting Paper before the Manchester Geological 
and Mining Society on Recent Improvements in the Design of 
Electric Cables for Collieries." The Paper has been reprinted, and 
copies can be obtained from Messra. W. T. Glover & Co., who are 
the owners of the patents referred to in the Paper. 


Erith.—The promoters of the Eri h Tramways Bill have decided 
not to proceed with the measure. 


Fenton. The Council decided last week to lodge an objection to 
the amended draft order of the North Staffordshire Tramways Co. 
and the Potteries Electric Traction Co., with a view to making the 
consent of the local authorities necessary in any case where it is 
proposed to have a width less than 9ft. 6in. between rails and 
footpath, or to construct sidings. 


Finchley.—An inquiry was held here on Monday into the appli- 
cation of the Council for permission to borrow £22,000 for extensions 
of the electricity undertaking. The clerk to the Council, Mr. E H. 
Lister, explained that the growth of Finchley during the last few 
years had been phenomenal. The number of new houses had 
varied between 400 and 600 a year, most of which were wired 
during erection for electrio lighting. A profit of £227 was made on 
the first completed year's working of the undertaking. There was 
no opposition. 


Heywood.— Extensions of the electricity undertaking, estimated 
to cost, £8,000, are contemplated. 


Holyhead.—An inquiry wis held bere on Tuesday into the ар. 
plication of the Council for permission to borrow £3,000 for exten- 
sions of the electricity undertaking. After hearing some evidence, 
the inspector (Major Norton) adjourned the inquiry in sie 
enable the clerk to get out details of the expenditure already incurred. 


Hull.—The city electrical engineer (Mr. Н. Bell) reported to the 
Electric Lighting committee on Tuesday on recent street explosions 
and pointed ou that the defective mains had been installed some 19 
years ago, and tha’ consequently they embodied features which were 
not altogether desirable in modern mains, and, in his opinion, it wou 
be be ter to en‘irely replace part of them. The committee шы e 
Mr Bell to prepare an estimate of he cost of ine proposed work. | 

It has been decided that £20,362. 5з. 4d., the amount at present ча | 
ing to credit of reserve, is to be applied towards extinguishing © 
amount expended on capital account over the amount of the Sane 
borrowing powers, and that the balance of any such excess expen it 
be paid out of revenue. oll. 

The Corporation bill has been rejected by the ratepayers оп ap 


Leyton.— The salary of the tramways manager (Mr. F. Schofield) 
has been increased by £25 per annum, with further annual inc 


‘ments of £25 until a maximum of £400 has been reached. 


London County Council.—On Tuesday the Highways RE 
tee reported in regard to reconstrueting the Brixton jen (tion 
berwell green tramways, which would complete the electrifica 
of the London Southern Tramways system. ET 
The Council had already approved an estimate of £51,480 ne 
spect of the street, widenings, and possession of the necessary Pa ef the 
would probably be abtained soon after April 1 next. The lengt у 
tramways proposed to be dealt with was about 1} route-miles, 5 a 
estimated cost of the reconstruction und equipment for ihe e dne 
system was £54,910, made up as follows: trackwork, &c., dm Ke. 
special work and £4,600 for rails, £26,600 ; cables, cable 9150 The 
& 2. OCO; overhead equipment, £3,160; and rolling stock, £3, "I the 
tramways would be worked from the Stockwell sub-station, in i 
сага would, in the first instance, be housed at the Camberwell car com- 
The committee recommended that the estimate of the Finante с 
mittee for an expenditure of £27,160 on capital account for the puri 
be agreed to. Post poned. 


ЧИИР iday into the 
Long Eaton.— An unopposed inquiry was held on Friday 0" n. 
application of the Council for sanction to borrow £10,000 for exten 


sions of plant and mains. 


| ind 
Marseilles International Exhibition (1908).—We would Ptr, 
our readers that entries for this exhibition can b3 received nn 


! end of February. 
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Merchandise Marks Bill.—A bill has been fintroduced by Sir} Sanderland.— This year the Tramways committee are pledged to 
Howard Vincent to amend the Merchandise Marks Act of 1887. It | give £4 288 to relief of rates. Notwithstanding the great depression 
will be remembered that theSelect Committee of 1897 reported that | in local trade circles the traffic receipts to date only show а decrease 
such words as “© Made in Germany,” which were required to appear | of £2,000, the total reaching 270,002. Last year tho amount given 
on certain imported goods nnder the act of 1887, gave а gratuitous | to relief of rates was £7,100. ven 
advertisement to foreign competitors and had done much harm. 
The present bill seeks to replace this inscription һу the more general 
words, Not British,” intertwined and interlaced so as to avoid 
erasure of the Not.” 


Montrose.—The Harbour Board have made arrangements with 
the North of Scotland ‘Electric Lighting Co. to introduce electric 
lighting inside the transit shed and on the fish quay and the deep. 
water wharf. | 


New Spanish Telegraph Cable.—The “ Madrid Gazette for 
Jan. 26 contains a decree authorising the Ministerio de la Goberna- 
cion to invite tenders “ from Spanish subjects for the construction 
of a new cable from Cadiz to Tenerife and Las Palmas” at a maxi- 
mum price of 4,000 pesetas (about £139) per mile. 


North & South Shields Electric Railway.—The solicitors.to 
this undertaking have inquired if South Shields Corporation would 
be prepared to supply electric current at a low rate, as there is 
some hope of the scheme being proceeded with. The matter has 
been referred to the Electricity committee. | 


Nottingham.—The Tramways committee recommend the City 
Council to increase the salary of the manager of the tramways 
undertaking (Mr. J. Aldworth) from £800 to £1,000 per annum. 


Obituary.—We regret to record the death of Mr. John Lawson, 
who for some years held the position of resident mechanical 
engineer in charge of the Whiston- street generating station of the 
Shoreditch (London) Borough Council. The funeral takes place to- 
morrow (Saturday) at Robin Hood's Bay, Yorkshire. 


The death is also announced of Sir Henry W. Tyler, a director of 
the Westinghouso Brake Co. and deputy chairman of the G.E.R. Co., 
&c. Sir Henry had been connected with many commercial under- 
takings, including the Anglo-American Brush Electric Light Co. 


Cssett.—The Corporation have completed the tranfer of their 
electric lighting order to the Electrical Distribution of Yorkshire 
(Ltd. ), so that Oasett will shortly be inthe position of its larger neigh- 
bours in having an alternative to the present gas supply. 

Ossett or poration obtained their order in 1898 and for nearly nine 
years have discussed ‘various schemes for putting their powers into 
force. Most of these included the provision of a generating station. 
The disadvantages of generating electricity on n small scale are now 
generally realised and the Distribution Co., who have not only powers 
to supply in Ossett, but also in Horsforth, Farsley, Calverley, Gomersal, 
Liversedge and Castleford, propose to take supply in bulk from the 
Yorkshire Electric Power Co. for all their undertakings, thus avoiding 
large capital expenditure which would otherwise be necessary anc 
which would prohibit supply being given at reasonable rates. 

_ The Pewsbury-Ossett tramways, which it is hoped will be running 
in the ‘pring, will also take their ‘supply of current from the Distri- 
b ition Co. | f 

Paddington (London).—The Council have received a communi. 
cation from the Board of Trade to ‘the effect that they do not pro- 
Pose to abolish the official audit of the accounts of electric lighting 


ie having powers under the Electric Lighting Acts, 1882 
0 . | 


Provisional Orders Revocation.—The Board of Trade have re- 
voked, as from Jan. 28, the Mytholmroyd (1902), the Ashford (1904) 
and the Wath-upon- Dearne (1899) Eleetric Lighting orders. 

Redditch.—On Wednesday the Council decided to apply for 


ee to a loan of £1,500 for extensions of the electricity. under- 
ing. 


Richmond.—Mr. H. B. Renwick and Mr. Stephen Sellon, repre- 
Senting the promoters of the Weat London, Barnes and Richmond 

; aways Bill met the local Tramways committee on Jan. 29, 
with the object of agreeing terms. 


South Africa. — The “ British and South African Export Gazette“ 
understands that electrical plant for the Geduld Proprietary Mines 


and for Kroonstad (О. Tor Я : 
ordered. stad (O. R C.) generating station will shortly be 


Е South-Western Polytechnic, Chelsea. — Lord Alverstone, 
. M G., Lord Chief Justice of England, will present the prizes and 


Manis "s е of the Evening Classes and Day College on 


Staly bridge District.—The Stalybridge, Hyde, Mossley and 
u intzeld Joint Tramways and Electricity Board recommend that 
"pplication be made for sanction to borrow £20,223 for additional 
p ant at the generating station, and £5,000 for the purchase of trans- 


formers, to meet the increasing demand for electricity in their area 
of supply, 0, | 


The Franco-British Exhibition —The town clerk of Fulham 
has sent а circular letter to the Metropolitan Borough Councils 
inquiring whether they favour the suggestion that the London local 
authorities owning electricity undertakings should co-operate with 
the London electric supply companies in arranging for a collective 
exhibition or demonstration of the applications of electricity at this 
exhibition. 


Tramway and Light Railways.—A Board of Trade return has 
been issued showing street and road tramways and light railways, 
capital authorised and expended, length of line, &c., to Dec. 31,1906, 
for companies and to March 31, 1907, for local authorities. 

Since 1878 the route length of line open for traflic has increased 
from 269 to 2,394 miles; the capital expenditure from £4,207,350 to 
462,092,091; the number of passenger carried from 145 millions to- 
2,455 millions; and the net receipts from £230,955 to £4,485,413. ОЕ: 
the total of 1,571 miles of line owned by local authorities, 1,422: miles 
are worked by those authorities themselves,and the remaining 149 milcs 

y leasing companies. In 1906 the route-mileage open of electric lino 
was 1,994 out of a total of 2, 240: and.in 1907 it was 2,195 out of 2,394. 
The net increase since.last return in the number of undertakings, 
belonging to local authorities {179 out of 318) is four; and in the number 
belonging to other parties (139 out of 518) is two. Local authorities 
who work, as well as own, their trómw&y'andéftakings made a net 
profit of £2,985,317 on the year's traffic, out. of which they have 
applied £963,134 towards the reduction of tramway debt and £297,4£6 
in relief of rates, while carrying $£691,644.to reserve and renewal funds, 
In the cases of three local authorities and four companies, the returns 
show an excess of working expenditure over gross receipts. . 


Underground Telegraph Cables.—At the meeting of Newcastle 
Chamber of Commerce on Wednesday a letter was read from the 
Postmaster-General to the effect that the underground telegraph 
cable from Newcastle to Durham will be finished in four months, 
During the next financial year it will be extended to Leeds, via 
Stockton, 


Viadivostock.—The British commercial agent at Viadivostc ck 
(Mr. Hodgson) has reported that the contract for the conatruction 
of electric tramways on the overhead system and for the erection. 
of electricity supply works in this town, has been awarded to a 
German firm. ‘The estimated velue of the contract is £158,000 and 
the work has to be finished by July 1, 1909. 


Wednesbury.—On Monday there was a special meeting of tre 
Council to.consider the difficulty which had arisen in connection 
with the electricity undertaking. It will be remembered that the 
Council have been taking current in bulk for some time from the 
Midland Electric Corpn. for Power Distribution, but some time ago 
it was decided to establish municipal works, and tenders for plant 
were invited. The Local Government Board, however, refused .o 
sanc ion a loan for the new genera ing station. Negotiations have 
since taken place beween the company and the Council as to tho 
terms upon which supply in bulk could be con inued, but it has 
been decided to persevere with the proposal to establish municipal 
works. | 


Wille:den.—An agreement is to be entered into with the London 
General Omnibus Co. whereby the company agree to take an addi- 
tional supply of electric energy at their garage at Dollis Hill for 
three years, and to lease to the Council at 10s. per annum a site 
for the installation of plant to meet the company's increased demand. 
During the December quarter 84 new.consumers were connected, 
representing 2,767 8 c.p. lamps. The total number of consumers 
on Dec. 81 was 1,924, representing the equivalent of 94,234 8 c.p. 
lamps. | 
Wimbledon.—Having regard to the price of copper tenders ‘or 
the supply of cables for the year beginning March 31 are to be 
invited at once. | n 
Worcester.—An inquiry was held on Monday into the applica- 
tion of the Council for permission to borrow £10,000 for electricity 
supply extensions. Evidence in support was given by the chairman 
of the Electricity Supply committee (Mr. A. H. Parker) and ihe 
city electrical engineer (Mr. C. M. Shaw). Of the amount appl'ed 
for, £4,077 is for machinery, £3,500 for mains and £800 for house 
services and meters. | mE " 
` f . * 1 
use Lighting.—Mr. W. W. Lackie, Glasgow city elec- 
5 ie to advise Belfast Guardians as to alternative 
schemes tor lighting the Abbey auxiliary workhouse by electricit; . 


i ei i loan of 
rexham.—The Council have received sanction to a | 
2675 for extensions of the electricity undertaking. ee 
Fork. The salary of Mr. E. J. Nichol, mains superintendent, 


Stoke on-Trent.—T he Corporation have applied for sanction to 
has been increased. 


rrow £5,955 for extensions of the electricity undertaking. 
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TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Rawtenstall Corporation invite tenders for supply. delivery and 
erection at the electricity works of one overhead travelling crane, а 
battery of accumulators, automatic reversible booster and accessories. 
Copies of genoral conditions, specification, &c., may be seen at the 
offices of the consulting engineers, Messrs. Lacey, Sillar & Leigh, 
2, Queen Anne’s-gate, Westminster, and 78, King-street, Man- 
chester, and may be obtained from the former offices only. Tenders 
to the town clerk, Mr. Jas. Whalley, Municipal Offices, Rawtenstall, 
by Feb.21. See also an advertisement. 

Handsworth District Council invite tenders for supply, delivery 
and erection of the following plant at their electric power station :— 
315 kw. engine and dynamo, extension feed pump, economiser and 
pipe work and extension switchgear for 315 kw. dynamo. Copies 
of specifications, &c., from tbe clerk (Mr. Ernest Ward) Council 
House, Handsworth, near Birmingham, after 12th inst. Specifica- 
tions, conditions and drawings can be seen at, but not obtained, 
from the offices of the consulting engineers, Messrs. Kennedy & 
Jenkin, 17, Victoria-street, Westminster, S. W. Tenders to Mr. 
Ward before noon March 4. See also an advertisement. 

Ilford District Council invite tenders for supply and erection of 
one 1,000kw. steam dynamo (comprising vertical engine coupled 
direct to multipolar dynamo) and one water-tube boiler and acces- 
sories Copies of specifications, &c., from the clerk (Mr. J ohn W. 
Benton), Town Hall, Ilford. Further information may be obtained 
at the offices of the electrical engineer, Mr. Arthur H. Shaw, 
M.I.E.E., Electricity Works, Ley-street, Ilford. Tenders to the 
Chairman of the Countil, Town Hall, Ilford, by noon Feb. 25. See 
also an advertisement. 


The Lighting committee of Islington (London) Borough Council 
invite tenders for supply and erection of (a) 1,500 kw. steam turbine- 
alternator, exciter, condensing plant, switch gear, piping, &c., and 
(b) water tube boilers, coal conveyor, bunkers, steam piping and 
other accessories. Specifications, &c., from the electrical engineer 
(Mr. Albert Gay), 50, Eden-grove, Holloway, N., after Feb. 15 
Tenders to the town clerk (Mr. Wm. F. Dewey), Town Hall, Upper- 
street, Islington, N., by noon Feb. 25. ; 

Islington Council aleo want tenders by noon Feb. 18 for supply 
of stores, including carbons, transformers, electricity meters, Sabin. 
lamps, &c. Forms of tender, &c., from the Town Hall, Upper-street. N 


Hammersmith (London) Council invite tenders for supply of stores 
for 12 months ending March 81, 1909, including arc lamp globes, &c., 
electrical goods, files, gauge glasses, insulated wires, metals, meters, 
packing and. jointing materials, screws and tools, &c. Tenders to 
the town clerk (Mr. H. Thompson) by 4 p.m. Feb. 19. 

Castlerea (co. Roscommon) Rural District Council want tenders 
by noon Feb. 22 for supply of suction gas plant, gas engines, 
dynamos, battery, switchgear, overhead distribution lines, arc lamps 
and service connections. Specification from Mr. L. J. Lawless, 
27, Castlewood-avenue, Rathmines, Dublin. 


Belfast Tramways and Electricity committee invite tenders for 
supply and delivery of low-tension insulated v.b. cable during the 


12 months ending March 31, 1909. Tenders to Sir Sa 1 Black 
City Hall, Belfast, by noon Feb. 22. ы 


London County Council Asylums committee want tenders by 
10 am. Feb. 21 for 12 months’ supplies of stores, including electric 


lighting sundries, ironmongery, &c. F f 
Waterloo-place, S. W. gery, orms of tender from 6, 


Salford Tramways committee want tenders by 8 p.m. Feb. 17 
for supply of car accessories (electrical and mechanical), iron- 
mongery, wire, oils, &c. Forms from General Manager, 32, Black- 
- friars-street, Salford. 

Salford Tramways committee want tenders by 8 p.m. Feb. 17 
for the additional electri: light installation required | Pendleton 


Central Car Depot. Specification from the G 
Black friars-street, Salford. om the General Manager, 32, 


Blackburn Electricity and Tramways committee invite tenders 
for stores for electricity and tramways departments, including 
motors, starting switches, house service fuse boxes, switches, insu- 
lating materials, oils, &c. Tenders by noon Feb, 15. 


Barking Council want tenders by noon Feb. 25 for 12 months’ 
stores, including wires, cables, carbons, meters, cut-outs, joint 


boxes, lamps, overhead line teri 
tricity, Works material, &. Forms from the Elec- 


Battersea (London) Council want tenders by 8 
Co .m., Feb, 18, for 
materials for the electricity department, dadog metom, carbons, 


joint boxes, coal, engine room stor : 
light station. g stores, &c. Forms from the electric 


Edinburgh 


fitting for in Corporation want tenders by Feb. 18 for wiring and 


e electric light at the Burgh Assessor's Office, Waterloo- 
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lace. Specification from Mr. Е. A. Newington, Dewar-plae, 
dinburgh. 
Hornsey Council want tenders by noon, Feb. 17, for electric light 
wiring and fittings for fire stations, &c. Specifications, &c., from 
the electricity works. 
Leeds Tramways committee want tenders by Feb. 21 for stores, 
including electrical sundries, tools, ironmongery, oils, coal, &c. 
Forms from Mr. J. B. Hamilton, City-square, Leeds, 


Reading tramways department want tenders by 17th inst. for coal 
for one year. Particulars from the General Manager and Engineer, 
Manchester Electricity committee want tenders for four water- 
tube boilers and accessories. Tenders to Town Clerk by 25th inst. 


Tenders will be opened at the Ministerio delle Poste е del Tele- 
grafi, Rome, at 11 a.m. on Feb. 20. for supply of 110,000 zines 
for batteries, of the estimated value of 71,500 lire (about £2,850). 
A deposit of 1,500 lire (about £60) will be required to qualify any 
tender. The “Gazetta Ufficiale” for Jan. 31, containing further 
particulars, may be seen at the Board of Trade, 73, Basingball- 
street, London, E.C. 

Tenders will be opened at the Ministero delle Poste e del Tele. 
grafi, Rome, at 11 a.m. on Feb. 19 for supply of 100,000 kilos of 
copper sulphate, of the estimated value of 70,000 lire (about £2,800). 
A deposit of 1,500 lire (about £60) will be required to qualify any 
tender. Тһе “ Gazetta Ufficiale” for Jan. 31 contains further par- 
ticulars, may be seen at the Board of Trade, 78, Basinghall-street, 
London, E.C. 


TENDERS RECEIVED AND ACCEPTED. 


Shoreditch (London) Council have received the following tendere 
for the supply of service cables :— | 

W. Т. Henley’s Co. (accepted), lead-covered paper-insulated cable- 
(1) 19/14, 3 mile, £119. 14s. ; (2) 7:14, 14 miles, £99. 1s. lld. ; (8) 716. 
1} miles, £79. 5s. 6d.; (4) total, £298. 1s. 5d. Western Klee m= 
(1) £121. 1s. ; (2) £101. 6s. ; (3) £80. 4s. ; (4) £302. 111. W. T. 79 
& Co.— (1) £125. 5s. ; (2) £101 ; (3) £80. 10s. ; (4) £302. 15s. Britis A 
sulated & Helsby Cables—(1) £101. 10s.; (2) £100; (3) £8. IU 
(4) £301. Callender’s Co.—(1) £122. 10s.; (2) £101. 15. San | 
£81. 10s.; (4) £305. 15s. 6d. Siemens Bros. & Co..- (1: гат » 
(2)£109. 6s. ; (3) £81. 18s. ; (4) £306.13s. Lahmeyer Electrical ( кй 
(1)£130. 2s. 6d. ; (2) £106. 118. 8d. ; (3) £85 ; (4) £321. 13s. 9d. 10 b 
Lange (1) £123. 2s. ; (2) £115. 78. 3d. ; (5) £102. 1.54. ; (4) £338. 108. 8 

The Wolfrain (Tungsten) Metal Filament Lamps (Ltd.) Hadr 
conjunetion with Robertson Electric Lamps (Ltd.) and the er 
Electric Co., are erecting a factory at Brook Green, Hammersmith, 
have received the following tenders :— 


John McManus (accepted ) £34,400 Trollopes & Colls . zi 
Hughes & Stirling... 41,688 Barnett & Brotchin е 3900 
Roome & Со. ............... 89.686 Walkerdine . . . f.. - 

Wisdom Bros .... 59,403 Waring- White Building T 
Spencer, Santo & Co., Ltd. 39,577 GGG öẽ sa pco 8 Hm 
John Allen & Со. ......... 38,265 | Henry Lovatt, Ltd. 3440 
J. Chessum & Со. ......... 37,892 John Carmichael .-..... S 


The work is now in progress, and the architect who prepared ki 
plans, and under whose supervision the buildings are ird 
is Mr. Richard J. Lovell, 46, Queen Victoria-street, E. C. 


London County Council received the following tenders pi с 
work in connection with the reconstruction of tramways 
donian-road and Seven Sisters-road :—- 


Dick, Kerr & Co. W. Underwood & 220 10 0 
(accepted) ......... E53, 5616 15 10 Bros. enn 799917 1 

George Law ......... 68,489 0 0 E. Nuttall & Со... 59, ӨЛ 0 

National Elec. Con- John Mowlem & Co. 99210 14 3 
struc, Со. ......... 64,995 11 2 J. G. White & Со... 50594 7 4 


W. Muirhead & Co. 62,110 11 2| W. Manders . f, 86, 10 
Wm. Griffiths & Co. 62,041 16 7 R. W. Blackwell & Со. 55,018 5 


Belfast Corporation are recommended by the 9957 Radon 
Electricity committee to approve the acceptance by nstruction 
Commissioners of the tender of Dick, Kerr & Co. for co biet 
of tramways on the Co. Down side of the harbour at 
to the condition that the whole of the works, inclu tioned: 
to gantries, shall not exceed the £19,100 originally ioe Calcutta 
Tenders have been received for the street lighting, : Calentts: 
from Hughes & Stirling, London; the Oriental Gas ine advert 
and the Calcutta Electric Supply Corpn. , Calcutta. 
ment inviting tenders appeared in our issue of July 26, 
tender has yet been accepted. tender dl 
Portsmouth Tramways committee have accepted ine ойон s 
Hadfield's Steel Foundry Co. for points, crossings and PP oy s 
£4,496. 5s., and that of William Cory & Son for six mon 
22s. 2d. per ton. . tender." 
Hull Tramways committee have accepted the following е 4362 
Siemens Bros. & Co., generator, £793, and spare AD CD "rooting 
J. H. Fenwick, tramcar shed, £7,084. 188. 2d.; Keay " 
for car shed, £1,891. 178. 8d. 
Vickers, Sons & Maxim have secured a contract 717 
propelling floating crane for Montreal. The barge 18 
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Barrow. in. Furness, but the crane structure and electrical ip- 
ment will be supplied by Applebys (Ltd.) as sub-contractors. ai CATALOGUES, &c. | 
Cardiff Electrical and Tramway Committee have accepted the E. C. C. Batteries. — An artistic show card of these batteries is bei 
tender of the British Insulated & Helsby Cables for h.t. cables at | issued by the Electrical Power Storage Co., which depicts in Sod 
£598, and that of the British Westinghouse Co. for a 700 kw. motor | the principal types of cells made, including the extra-sec patterns. 
generator at £1,845. Fuse Bor Postcards.—We must compliment the publication de. 
Leyton Council have accepted the tender of Carter & Wright for | partment of W. T. Henley's Telegraph Works Co. on the excellence 
the supply of a lathe at £107, and that of Tangyes Limited for a | of the series of postcards, illustrating the firm's patent fuse boxes, 
screwing machine at £45. The tender of Carter & Wright, for | which has inet reached us. The half-dozen cards are imprinted 
an emery grinder at £14 was also accepted, with illustrations in colour of the various designs of the boxes 
made, most of these being mounted on boards with porcelain sup- 


tenders of Robt. Craig & Sons for iron doors at the hr ~ | porting insulators. _ The effect produced with the porcelain and the 
8 electricity works green painted cast-iron box is very realistic. On the face of the 


and Millfield Foundry (Ltd.) for floor boxes, wall brackets, & 
б Jy &. ostcard to the left of the address are о;у ices i 
Жошы тыч E iv 4 00015 the acceptance of the illustratod on the тане ga t o TANI APPS DS Mgr 
illans obinson for two . i х З 

" Contraflo" condensers, with Dick Kerr ME. for 262048. 102, Elmer 1 je ое eri nti rhe ir pido or 
; : 048. 2, Elmers End- road, Becken 1am, contains illustrated particulars 
vu wet дебе ш the contract with the City of London | and prices of standard cells, electrical and scientific — 
supply of“ Elaste OVOE ish Hackney Wick, London, N.E., for Koe. Fig. 1 shows a galvanometer for use with thermo-couples, 
pply пе” woo ге. which is во arranged as to have а total resistance of about 1,000 


| Stoke-on-Trent Council have accepted the tender of the Electri- | Ohms. It is wound with manganin wire and has no practical tem- 
city committee for 42 82. c.p. Osram lamps for lighting the Market | Perature correction. With a scale distance of 1 metre it gives a 
and for an electric fan for the committee room. | | 


Metropolitan Asylums Board have accepted the tender of Buchanan app ame Feed 
& Curwen for supply of new main cables at £30. NDP ИГ. 

Bermondsey (London) Council have placed an order with Grover 
& Sons for one pair of 7 ft. wheels for a cable drum at £16, 10s. 


Derby Council have accepted the tender of the Otis Elevator Co. 
for an elevator at £150. 

Ilford Council have accepted th f : ү н 
„5 pied the tender of W. T. Henley's Co. fo: 

Herts. County Council have accepted the tender of Dick, Kerr & 
Co. for constructing the Cheshunt light railway at £4,175. 18s. 6d. 

Clacton-on-Sea Council have accepted the tender of Chamberlain 
& Hookham for electricity meters. 


[Ti » 

ё Атоп Taximeters.— We learn that the the General Electric 
0. have received, through the Federation of Associated London 

ek Proprietors, a contract for the supply of 1,000 taximeters for 
horse-drawn cabs, and during the present month a number of these 
Instruments will be seen on vehicles plying for hire on the London | 
5 This taximeter is made by the manufacturers of the well. 
Жалы electricity meter of the same name, and has been approved 
by Scotland Yard, besides passing the severe tests of the National 

ysical Laboratory. The General Electric Co. have also received a 
number of orders for these taximeters from other cab proprietors in 
London and the provinces. 


BUSINESS NOTICES. 


Р The gas department of Bruce Peebles & Co. (Ltd.) has, as from 
: 555 1, 1908, been transferred to a private limited oompany under 
е style of Peebles & Со. (Ltd.). There will be no change in the 
dile management, as Mr. Carmichael Peebles remains managing 
lrector and Mr. George King Grieve manager, as formerly. | 
Alfred Davis and Ernest E. Lloyd (trading as Davis & Lloyd), 
Civil engineers, 26, Victoria-street, London, S. W., have dissolved 
Partnership. Debts by Mr. Lloyd, who continues under the old style. 


е Partnership between W. Т, Baxendale, G. G. Smith, J. Gray, 
E i. йе (trading as Baxendale Bros.), electrical engineers, 
1 | Ood-street, and 96 & 114, Whitechapel, Liverpool, has been 

ssolved, Messrs. W. I. & D. Baxendale continue under the old title. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


In the liquidation of Johnstone, Benjami 
: , jamin & Co. (Ltd.) Mr. F. G. 
о, 5, Bradford-avenue, E.C., Mr. J. Parken, 175 Adelaide. 
ke anden) EG zan a C. 5 Hatfield- street, Golden - 
: Lol ar ЧВҮӨ been appointed a committee of inspection 
to act with the R. and liquidator. ° 


е E Hawkins, 4, Charterhouse-square, London, E.C., is 
Кіе in the bankruptcy of John Н. Leber, mechanical engineer, 
gsbury Engineering Works, Ball’s Pond, London, N. 


The * Z” Electric Lam 
ү : р Synd. (Ltd.) has passed and confirmed 
10 hoe that the company be wound up voluntarily with a view 
Mfg „(Lac tion of a new company to be called ће“ Z " Electric 
ns с! td.) Claims against the Syndicate by March 2 to Mr. 
' Vwens, Orient House, New Broad-street, London, E.C. 


А i с 
па ) will E, bo receive an account of the winding up of Wolfram 
on, 


nt held on March 2 at 8, Laurence Pountney- hill, Lon- 


Belfast Tramways and Electricity committee have accepted the 


Fic. 1.—GALVANOMFTER FOR USE WITH THERMO-COUPLES. 


defiection of about 500 mm. with a force of 15 millivolts at its 
terminals, which covers the usual range of thermo-couples up to 
1,000°C. The zero can be set by turning a milled nut outside the 
case, and the damping is correct for all couples. Fig. 2 represents 
resistance coils on mica. Taese coils are wound in one even ayer on 
za sheet of thick mica, being then varnished, baked and fitted with 
copper ends, half the total number of turns being in one direction 
‘and the other half in opposition, thus making the coil non-induc. 


Fic. 2.—Resistaxces Colts on Mica, 


tive. The two halves also being at opposite ends of the mica sheet, 
the potential between adjacent turns is very small, giving а negli- 
gible capacity effect and rendering them capable of being used on 
ac. circuits. The accuracy of adjustment is within 1 per cent. 

Gre-So!vent.—This is the trade name given to a preparation for 
speedily removing grease and other stains from the hands. A sample 
has been sent us by Messrs. Beanland, Perkin & Co, Leeds, who are 
introducing it. They also supply Rozinal, a special soldering paste 
which is said to be self-adhesive and non-corrosive. 


— — 


Premises to Let.—A fro 
зе. — nt shop and basement, storeroom and 
offices near Charing Cross, London, W.C., are advertised to let. 


епш Required.—A cable manufacturing com pany advertise 
Wish to appoint agents for the United Kingdom and Colonies. 
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Sun Signs.—A useful list of particularly vital electric signs is 
being issued by the Sun Electrical Co., Charing Cross-road. One 
of these is a winking pup, this being a figure of & small yellow 
“ doggie” with a very large glass eye. We understand that this 
sign is being very well taken up, and, judging by the expression on 
the face of the pup, it deserves to be. The animal is supplied com- 
plete with thermo-blink flasher. Another feature of the list is a 
kaleidoscope sign for the production of attractive yet artistic colour 
effects.. Amongst a number of other interesting sign novelties isa 
line of motor flashers for the control of circuits from 5 to 15 amperes 
per switch. Electrical contractors should lose no time in obtaining 


a copy of this sign booklet. 


The second and third cases are the mixed conditions. In the 
first of these the exhaust steam may be required to be supplemented 
from time to time with high-pressure steam, and to allow this to be 
done the following arrangements are made. On the exhaust steam side 
the conditions are the same as in the former case, but the high-pressure 
stop valve A is now open and a subsidiary 1 8 d valve is arranged, 
so that the high-pressure steam сап be admitted in accordance with 
load requirements, The regulation is quite automatic, and high- 
pressure steam is only used as an auxiliary to the exhaust steam. 
Under the second mixed” condition the turbine works with an 
amount of exhaust steam insufficient to take the whole load, and this 
is supplemented by high-pressure steam. The low-pressure stop valve 
B is open and the low-pressure governor valve X is lifted from its seat. 
The high-pressure valve would also be opened, while the P gie: 
would-be done entirely by the high-pressure governor. ane nece 
sary high-pressure steam would thus be supplied as the load fluctuated 

In the fourth case, when high-pressure steam alone is used, the low- 
pressure portion is entirely cut off, steam is supplied through the high- 
pressure valve A and controlled by.the governor valve Z. Further 
control can be effected under all methods of working by the use of an 
auxiliary runaway governor, which acts under whatever conditions 
the turbine is operating. Though not quite so economical as а purely 


Superheated Locomobiles.—A most attractive publication is being 
issued by Mr. R. Wolf, 7, Laurence Pountney-hill, of Wolf's patent 
superheated locomobiles. The plates in this catalogue are so well 
reproduced and mounted that they are quite suitable for framing. 
The publication contains a very full deseription of the system of 
superheating and firing adopted in these locomobiles, together with 
a special specification of the various parts. Diagrams are also given 
comparing the size of the portable engines with permanently fixed 
isolated plants. We understand that a considerable number of these 
portable engine plant has been supplied for electric lighting 
purposes, the dynamo being either mounted as part of the loco- 
mobile or on a separate base plate, and being driven by belt. The 
coal consumption is given by the makers for a few typical sizes as 
follows: 2˙1 Alb. per brake horse-power hour for a single-cylinder port- 
able of 24 н.р.; 1:37 lb. per brake horse-power hour for a compound 
condensing locomobile of 100 B. M. P.; 1:29 lb. for a compound con- 
densing locomobile of 55 в.н.р., with two superheaters; and 1:11 lb. 
per brake horse-power hour for а 500 H.P. tandem compound loco- 
mobile. Special arrangements are made for governing the engines, 
particularly when they are used for driving dynamos. 


Lamp Advertising.—A novel form of folding postcard reaches us 
from Cryselco (Ltd.), Bedford. On the back of the card is an illus- 
tration of a Cryseleo lamp, which fits into а bayonet-socket holder. 
Folded inside is a number of eogent reasons for buying Cryselco 
lamps. which we do not doubt will appeal to recipients of the card. 


LP Co че. е X ee 


exhaust steam turbine when working under exhaust steam alone, it i$ 
more economical on high-pressure steam than a turbine working 
through a reducing valve. | 

The turbine proper is built оп the Parsons principle, but embodies 
number of improvements which make for casier working. Mere 
Willans & Robinson have installed two 1,000 kw. turbines of this trpe 
in Messrs. Scott & Legatt's works at. Cardiff, and two 1,350 kw. sets 
are now being erected at Middlesbrough, and one 500 kw. set ua 
Staffordshire colliery. 


“Railway Diary and Officials’ Directory."— We have received 
from Messrs. McCorquodale & Co. , Cardington-street, London, N. N. 
a copy of the 1908 edition of this useful publication. In wu 
the usual statisties relating to the whole of the railways of the Uni 
Kingdom, there are a number of wages, interest and investment 
tables, &c., and calendar and diary. Particulars of the Вайна 
Clearing House, Board of Trade, Light Railway Commission, Light 
Railways and Tramways in Ireland, &»., are included. The E 
edition has been carefully revised, and should prove of service, ш 
only to railway officials, but to all who have business relations 
railway companies. Price 1s. net. ; 


Winking Signs.—The electrical sign is now accepted as a valuable 
business booster, and may be seen inside or outside most pro- 
gressive business establishments. The Technical Art Co., Emerson 
Chambers, Newcastle-on-Tyne, send us а small leaflet of their 
duplex signs, which comprise an inexpensive thermo-electrical 
device in connection with an illuminated cone sign. A duplex 
effect is produced by this sign, which is distinetly novel in character. 
The sole selling agents are Jarvis Bros., Middlesbrough. 


Motors and Dynamos.—Messrs. J. H. Holmes & Co., Portland- 
rond, Neweastle.on-Tyne, are sending out a revised list of tneir 
"Castle" motors’ and dynamos. This list has been prepared with 
grent care, and the text matter and the classified arrangement of the 
motors and dynamos merit reference at the hands of electrical 


| engineers. We understand that a copy of the list will be sent to 
| interested inquirers. 


G. E. C. Lists.—Five pamphlets have reached us in one batch 
from the General Electric Co. One deals with the“ Flamgold " are 
| lamp but for particulars of this we refer. readers to the INDUSTRIAL 
SUPPLEMENT with this issue. The pamphlet on tension limiters is 
| interesting in that it deals with protective . apparatus for d.c. 

and a.c. circuits. The arresters listed are of the horn pattern, with 
and without magnetic. blow-outs. Another pamphlet describes a line 
| of paraffin engine and dynamo sets intended for private house 

lighting, &e., and specially made for use with osram lamps. 
further list contains revised prices of ‘‘ Peel” switches, and finally 
there is a booklet on ап “ Eazyphix" interchangeable fitting by 


which a small stock of fittings can be added to from time to time 
for a nominal outlay. | 


———= 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


BLACEPOOL & FLEETWOOD TRAMROAD CO.—For the hall an, hos 
Dec. 31 the balance profit (including sum brought forwar pré 
providing for debenture interest) was £12,531. 16s. 11d. ne get 

at the rate of 9 per cent. is recommended. 1,799,442 Passen er nel 
carried during the half-year, an the receipts from all sources 
to £23,869. 17s. 3d. | Я 


А Ж à ine 01 
BUENOS AIRES PORT AND CITY TRAMWAYS (LTD.) A07 a bal b. 
Monday the chairman (Mr. G. Kitchen) said that the 1 the per 
some difficult negotiations to go through before they rener ng om 
sent stage in the construction of the line which was now no ale ami 
илл Their engineers (Messrs. Kincaid, Waller, i An egtandin 
Dawson) in their last report stated that, as most of the ou ow bein: 
matters which were formerly delaying ‘completion were Ming pe 
settled, there was nothing to prevent tho constructioh wor s 
ceeded with energetically and completed at an early date. 


А at 

CENTRAL LONDON RAILWAY C0.— Sir Hy, Oakley stated 4 1 

ing on Wednesday that they had expended about £19, gunt: 
the Shepherd’s Bush extensio ame 


М.Р. Motors.—Measrs. Marryat & Place are issuing a list of con- 


tinuous- current motors for slow and medium speeds and ratings 
from 1-20 n.r. j 


The “Mixed-Pressure” Turbine.—In these days of financial 
tightness itis of importance, for economical reasons, to get every 
ounce possible out of the machinery and personnel employed. How 
to do the latter efficiently is an industrial question with wbich we 
are scarcely prepared to deal; but any advance made in the former 
we are always anxious to chronicle. The “ Mixed-pressure " tur- 


bine of Messrs. Willans & Robinson is, we feel sure, & step in the 
ferward direction, 


E the main outlay being on А : n, IV 
m es жу Mn puo телдеу nt both exhaust and high-pressure steam to £7,100, aud Tor 115 additional Plant at Shepherd 8 ee 
тол үү. bisce at Ps рган ‚ for driving the same turbine. | the ле and condensing and cooling tower, ^» ^ jetion ol i. 
V A his turbine may be called upon to work pated having to spend something like £58,000 in the con P at pree! 
dom Arsi woke | yc у the accompanying diagram. works they “hud undertaken, but they should not do t outlay ^ 
high-aeetstive stor ¥ Mn REM simply with exhaust steam. The | The main expenditure there Was for the balance 9 rs хорот“ 
da e р) еа i озе‹ ys the low-pressure stop valve B the new line at Shepherd's Bush (£37,000), to pay D S as 
governor valve X. The M SM Ply through the low-pressure of the cost of the subway at Tottenham Court-road | erde Bu? 
FE act eid ы саты P À ssure portions are entirely cut off and £11,009 for the new engines and power lant at Shep ther la 
nitted only to the low-pressure parts. Their revenue had not been altogether satisfactory, use 


— 
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been a steady and continuous decrease in the number of passengers 
carried. The loss was not marked at any station; it was practically 
more or less an approximute percentage throughout the whole line, 
and it was a puzzle to assign any cause. But what was more striking 
was that the workmen were 350, COO less. They had not had much ex- 
perience of the effect of the revised 'bus fares yet, but the indications 
were distinctly that they were regaining a portion of the passengers. 


CLONTARF & HILL OP HOWTH TRAMROAD CO. —The report to Dec. 31 
states that the new working agreement with the Dublin United Tram- 
ways Co. came into operation on Jan. 1, 1907, and the company re- 
ceived £2,000 under the terms of that agreement. After paying 
debenture interest, waylenves and management expenses, the surplus 
is £585, which is proposed to pay a dividend of 1 per cent. on the ordi- 
nary sbares. | 


DUBLIN UNITED TRAMWAYS CO. (LTD.) —At the meeting on Tuesday 
the chairman (Mr. Wm. Murphy) said that the past year had been an 
eventful one in Dublin, inasmuch as it witnessed the holding of an ex- 
hibition in the suburbs of the city of unprecedented magnitudo 1n that 
country, which had favourably affected the receipts of the company to 
a considerable extent. He had never seen anything better done than 
the way in which the exhibition tratfic had been handled. The figures 
for the last half-year were altogether exceptional owing to the exhi- 
hition traffic, and did not give the same basis for comparison as the 
accounts under normal conditions would afford. The gross receipts 
from passenger traflic for the last half-year were £170,651, against 
£138,618, an increase of £32,033, and amongst the other receipts there 
was an increase of £43 in rents, £224 in parcels, and £52 in advertise. 
ments, the total receipts from all sources being £177,502, against 
£145,146. There was an iacrease of only 16 per cent. in working ex- 
penses against 23 per cent. increase in receipts. There was an addi- 
tion to the cost of generating electric current of £1,765, being about 
25 per cent., but the consumption increased about 26 per cent., and 
the cost per unit namely, 0°375d., or a shade over 4d.— was practically 
the same us in 1906. Every item under the head maintenance showed 
un increase, amounting altogether to £4,797. The balance of revenue 
over working expenses was £86,348, being not far short of £20,000 more 
than in 1906. The balance available for division was £64,840, against 
£51 764, u net increase of £13,000. The directors thought that a sub- 
stantial part of the exceptional profits made this year should be set 
aside to help out the revenue for executing reconstruction and similar 
work arising in the near fature, and it was proposed to appropriate 
£10,000 accordingly. In addition to the usual dividend of 6 per cent. 
to the ordinary аа Бас they proposed to add a bonus of 1s. рег 
share, making the dividend for the half-year at the rate of 7 per cent. 
per annum, tax free. 


GIANT’S CAUSEWAY, BUSHMILLS AND PORTRUSH ELEOTRIO TRAM- 
WAYS CO. (LTD ).— At the meeting last week the directors’ report stated 
thut there had been a falling off in the receipts of £385 compared with 
1906. There had been a rise in five out of the six items of expenditure, 
causing a total outlay of £3,006, an increase of £564 on the year. 
This excess, added to the fall of £385 in the receipts, had reduced the 
net profits to £788, a decrease of £949 compared with 1906. The 
chairman (Dr. Anthony Traill, J.P.) explained, however, that while 
there had been a temporary setback in the steady increase of prosperity 
which was the good fortune of the company for the last nine years, it 
must be taken as an accidental occurrence. 


GT. NORTHERN & CITY RAILWAY CO.—The Earl of Lauderdale said 
at the meeting yesterday that the accounts for the past year presented 
some disturbing features. For the first time in their history the com- 
pany this half-year failed to show steady progress in receipts and in the 
number of passengers carried. There was a falling-off of 368,749 pas- 
sengers compared with the corresponding half-year, and the gross 
receipts showed a decrease of £785. Nothing had occurred on the 
company’s system to account for the falling-otf. The directors had 
been at great pains to investigate the causes of the falling-off of 
passengers, and had соте to the conclusion that the diminution 
was due almost solely to the opening up of alternative routes which 
had attracted a certain percentage of their passengers. Another 
and inuch more important factor was the electrification of the tram- 
ways by theL.C.C. That had been the most serious competition that 

ad assailed them. Their fares were very low, but the directors 
thought, in face of overhead and other competition, that the present 
fares were the maximum which they were likely to be able to obtain. 


LANCASHIRE & YORKSHIRE RAILWAY.—At the half-yéarly meeting 
on Wednesday the chairman (Sir Geo. Armytage) said the total number 
of Dues ЧЫ amia was 35,904,554, an increase of 1,602,184 or 161 
ег cent., and the wing traffic upon the electric lines had accoun 
br 480,000 of the Каны : 


LIVERPOOL OVERHEAD RAILWAY CO.—The report of the directors 
for the half-year ended Dec. 31 states that gross revenue receipts 
шге to £41,136. 28. 6d., and working expenses to £32,154. 78. 2d., 
half. £8,981. 15s. 44. The number of passengers carried during the 

alf. year was 5,804,629 (including 1,640,252 workmen special return 
pickets), inst 5,423,595 in the June half-year, and 5,533,553 in the 
Jecember half-year 1906. The increase in expenses is mainly owing 
е additional cost of coul and stores. After deducting mortgage 
А ebentures, interest, &c. (£4,329. 8з. 2d.) and adding balance brought 
Phe ane (£4,462. 8з. 1d.) £9,104. 15s. 3d. is available for dividend. 
е е directors recommend dividends at the following rates (less tax); 

per cent. per annum on preference shares (£3,675. 17s.), and 4 р 
cent. per annum on ordinary shares (£1,250), leaving £4,178. 18s. 5d. 
to be carried forward, : 


LONDON, BRIGHTON & SOUTH COAST RAILWAY.—At tho meeting on 
Wednesday the chairman (Lord Cottesloe), who is retiring, referred to 
the effects of tramway spi petition: and said that if the experiment of 
electrifying the South London railway proved successful some portion 
of their suburban traffic might be recovered through the improved and 
rapid service that would be given under the system. Other portions 
of their suburban lines would then be electrified. | 


METROPOLITAN DISTRICT RAILWAY СО.—Тһе report for the half- 
year ended Dec. 31 statas that capital: expenditure was £99,645, but 
after deducting £186,305 received from sale of lands, &c., there is a 
net credit of £86,659. The gross receipts amounte A to £221,463, an 
increase of £8,617 over the corresponding half o :1906. Workii 
expenses were £156,069, an increase of £350. After providing for а 
charges the deficit is £45,329. The dividend payable on the 4 per 
cent. guaranteed stock is at the rate of £1 15s. per cent. per annum. 
Arrangements have been made with the London Tilbury & Southend 
Co. in regard to the working of the District Cos rolling stock on the 
Tilbury line for five years. The two high-tension cables extending 
from Earl's Court to Whitechapel, which carry electric current for the 
use of the Tilbury Company, and. the ducts in which thesc cables are 

laced, have been sold to that company for £18,110. A bill which the 

istrict Company is introducing in Parliament seeks power to aban- 
don the South Kensington and Mansion House portion of the deep 
level railway authorised in 1897 to be constructed under the District 
км e deed Earl's Court and Mansion House. The portion be- 
tween South Kensington and Eurl's Court has already been made by 
the Brompton & Piccadilly Co. under powers transferred to them in 
1903. The directors do not consider that the deep level railway would 
be a remunerative undertaking and recommend its abandonment. 


NOTTING HILL ELECTRIC LIGHTING CO. (LTD.) — At an extraordinary 
meeting on Monday the chairman, Sir Wm. Crookes, F.R.S., moved a 
resolution approving the Dill introduced into Parliament for conferring 
further powors upon the company, the Kensington and Knightsbridge, 
the St. James’ and Pall Mall, the Westminster and the Central Electric 
Companies with respect to the supply: of electrical energy, and for 
other purposes. The chairman said clause 3, giving the ‘companies 
power to associate for the purpose of supply in bulk, would enable the 
companies or any of them to link up their supply mains in order to 
give or take a supply of electrical energy in bulk. That would enable 
the companies to utilise а large proportion of their spare plant, which 
otherwise they had to keep idle in order to provide for cleaning and 
for breakdowns, Clause 4 gave the companies power to lay the neces- 
sary mains for bulk VE and clause 5 provided that the mains 
which were laid in connection with the bulk supply outside the com- 
pany’s area of supply should be marked in a distinctive manner, and 
Should not be lia бе to be purchased by the local authority in whose 
district such mains were situate, but should be deemed to be part of 
the undertaking of the company which laid the mains, and purchas- 
able by the local authority. entitled to buy the undertaking of that 
company. Clause 6 related to the supply of electrical onergy to pre- 
mises having a separate supply. Clause 7 fixed the maximum price 
which the companies should be entitled to charge for electrical energy 
supplied for power. Clause 8 related to the supply to railways, tram- 
ways, &c. There were two other electricity bills of a somewhat similar 
character coming before Parliament this session, and both’ of these the 
directors had decided.to oppose, as there were several clauses in these 
bills which they considered required amendment. "a 

The motion approving the company’s bill was adopted unanimously. 

POWER GAS CORPN. (LTD.)—The report for the year ended Sept. 30 
states that the A.B.P. Accumulator Co. has now been liquidated volun- 
tarily, involving a net loss of £16,822, which has been temporarily 

laced to а suspense account in the books of Ashmore, Benson, Pease 

Co. d -— 


YORKSHIRE ELECTRIC POWER CO.— The profit on revenue account 
for the half-year ended Dec. 31 umounted to £836. 10s. 5d., against a 
loss of £403. 4s. 3d. for the preceding half-year. After payment of 
mortgage interest there is a loss of £139. 28. 11d. against a loss of 
£1,211. 3s. 9d. to June 30, 1907. Receipts during the latter portion of 
the half-year have not only met all current expenses, but have been 
more than sufficient to cover mortgage interest as well. The directors 
confidently anticipate profitable and continuous progress of the com- 
pany’s business during 1908. Up to Dec. 31 agreements -had been 
entered into for a total of 5,548 kw. (7,437 h. r.), an increase of 2,426 kw. 
(3,252 н.р.) during the six months, a considerably larger increase than 
in any previous half-year. Amongst the new agreements was one with 
the British Carbide Factories, who had leased for a number of years a 
portion of the company’s land in close proximity to the generating 
station, and were erecting buildings thereon in which calcium carbide 
would be manufactured on a large scale for the first, time in Great 
Britain. They have contracted to take their supply of current from 
the company, and will be important consumers. Energy is being 
given to the Electrical Distribution of Yorkshire (Ltd. in Farsley, 
Gomersal, Horsforth and Liversedge, and a supply will also be given 
to the company in Caverley at an early date. During the half-year 
Ravensthorpe Council commenced to take a bulk of supply energy. 
The agreement with that Council, as in the case of the agreements 
with Pudsey Corporation and Mirfield Council, provides that the com- 
pany may give а supply for power purposes direct to large power 
users. Terms have been arranged with Brighouse Corporation һу 
which they will close down their present generating station, and will 
take their energy for tramway, power and ighting services direct from 


the company. 
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ELECTRIC REDUCTION CO. CTD)— According to return to Nov. 19 
capital is £40,000 in £1 shares (16,200 preference and 25,500 ordinary), 
all of which have been taken up. £13,000 has been received in respect 
of 13,000 preference. £27,000 is considered as paid on 5,200 preference 
and 23,800 ordinary. Mortgages and charges, £7,500. 


ELECTROMOBILE CO. (LTD.)—Return to Dec. 15 gives capital ur 
£50,000 in 45,000 ordinary and 5,000 deferred shares of £1 each, of 
which 40,924 ordinary and 5,000 deferred have been taken up. £34,000 
has been received and £11,924 is considered as paid. Mortgages and 
charges, £7,582. 


GOSPORT & ALVERSTOKE ELECTRIC LIGHTING CO. (LTD. )— According 


to return to Dec. 31 capital is £5,000 in £10 shares, all of which have 
been taken up and paid for in full. Mortgages and charges, nil. 


LOWDEN ELECTRIC LAMP CO. (LTD.)—Return to Jan. 3 gives capital 
as £6,000 in £1 shares (3,000 preferred ordinary), of which 3,000 ог. 
dinary and 400 preferred ordinary have been taken up. £1 per share 
has been called up on 1,600 shares and £1,593 has been received. £1,800 
1з considered as paid. Mortgages and charges, £550. 


LYNTON & LYNMOUTH ELECTRIC CO. (LTD.) —Return to Jan. 6, filed 
Jan 8, gives capital as £8,000 in £1 shares (1,000 5 per cent. preference), 
of which 1,000 preference and 5.847 ordinary have been taken up. 
£2,947 has been paid and £3,900 is considered as paid. Mortgages 
and charges,nil. 

NEWQUAY BLECTRIC LIGHT & POWER CO. (LTD).—Capital in returh to 
Nov. 15 is £15,000 in £1 shares, of which 10,610 have been taken up. 
£1,630 has been paid and £8,980 is considered as paid. Mortgages 
and charges, £4,000. A further 1,200 shares were allotted for cash 
between Nov. 15 and 28. 


POROUS ACCUMULATOR co. (LTD.) Return to Dec. £8 gives be en 
as £3,000 in £1 shares, all of which have been taken up. £1,007 has 
been paid and £1,993 is considered as paid. Mortgages and charges, nil 


PROVINCIAL TRAMWAYS CO. (LTD.) — The capital in return to Dec. 13 
is £400,000 in 10,000 preference and 30,000 odin оше of £10 
each, of which 10,000 preference and 24,912 ordinary have been меп 
up. £287,260 has been received and £61,860 is considered as pat. 
Mortgages and charges, £119,000. 


MORTGAGES AND CHARGES. 


ARMORDUCT MANUFACTURING CO. (LTD.)—Issue on Jan. 21 of a 
£1,000 6 per cert. debenture, part of series created July 1, 1905, to 
secure £5,000, charged on company's undertakin and property, pr 
sent and future, including uncalled capital. No trustees 
amount previously issued of sume series £4,C00. 

ELECTRO.PEAT-COAL CO. (LTD.) —A debenture dated Jan. 16, 198, 


to secure £200, charged on company's undertaking and property, pre 
sent and future, has been registered. Holders, Johnson & Phillips 
„» ELEOTRIC ACCUMULATOR CO. (LTD.)—A second debenture md 
Jan. 21, 1908, to secure £1,000 charged on company $ undertaking | 
roperty, present and future, has been registered. Hol der, J. 4 
leackley. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— — 


NEW COMPANIES. 


ARBROATH ELECTRIC LIGHT & POWER CO. (LTD.) (6,736-) — Reg. in 
Edinburgh Jan. 30, capital £30,000 in £1 shares, to carry on the busi- 
ness of an electric light, heat and power supply company, to uodertake 
the lighting by electricity or other illuminant of towns, streets, build 
ings and other public or private pieces particularly near Arbroath, to 
construct and maintain and work by electricity or other power tram- 
ways or anal undertakings, &c. Reg. Office, Brothock Bank House, 
Arbroath. 


BRITISH PHOTO-LEXIGRAPH CO. (LTD.) (96,609.)—Reg. Jan. 28: 
capital £12,500 in £1 shares, to work, exploit, hire or acquire an elec- 
trical advertising apparatus known as the ** Photo-Lexigraph," and 
patents Nos. 5,996 of 1905 and 13,284 of 1906 in pet thereof, to 
adopt an agreement with C. J. Marrian und H. E. Wells, and to carry 
on the business of advertising agents and contractors, electricians, 
electrical and mechanical engineers, manufacturers of and dealers in 
electrical and other appliances, &c. Reg. Office, 3, Mincing-lane, 
London, Е.С. 


HESWALL DISTRICT POWER CO. (LTD. (96,613.)—Reg. Jan. 28, 
capital £30,000 in £1 shares, to adopt an agreement with H. W. 
Robinson and R. Carter, and to carry on at Heswall (Cheshire) or 
elsewhere the business of an electric supply company. 


LAIDLER, RITCHIE & CO. (LTD.) (96,646.)—Reg. Jan. 30, capital 
£6,000 in £1 shares (3,000 preference), to acquire the business of elec- 
trical engineers carried on by Laidler & Co., Longsight, Manchester, 
and to carry on same and the business of manufacturing electricians, 
makers and suppliers of apparatus used in connection with the dis- 
tribution, supply, accumulation and employment of electricity, &c. 
First directors, F. Raimes. W. C. Laidler, and T. E. Ritchie. Reg. 
Office Nutsford Vale Works, Pink Bank-lane, Longsight, Manchester. 


LEA, 80N & CO. (LTD.) (96,541.) — Reg. Jan. 21, capital £12,000 in £5 
shares, to acquire a business of electric and general enginoers, metal |. 
workers, dealers in scientific and electrical appliances, &c., at Shrews- 
bury, and to carry on same and the business of iron and brassfo undere, 
hardwaremen, &c. 


MERCEDES ELECTRIC MFG. CO. (LTD.) (96,593.) —Reg. Jan. 25, capital 
£50,000 in £1 shares, to carry on the business of manufacturers of 
motors, motor cara, &c., and to adopt an agreement with Mercedes 
Mixte (Ltd.). Reg. office, 114, Regent-street, London, S. W. 


8. P. (SUCHOSTAWER) PATENTS SYND. LTD.) (96,605.) — Reg. Jan. 27, 
capital £6,5000 in £1 shares, to adopt an agreement with D. Suchostawer 
and S. A. Lehmann, and to carry on the business of iron and brass 
founders, mechanical engineers, ele rical, railway and tramway engi- 
neers, manufacturers of rolling stock and electric, steam апа other 
engines, &c., Reg. Office, 88, Fenchurch-street, London, Е.С. 


“2” BLECTRIC LAMP MFG. CO. (LTD. ) (96,594.)—Reg. Jan. 25, capital 
£150,000 in £1 shares, to acquire л of the «2 Electric 
Lamp Synd. (Ltd.) and that of the Albion Electric Lamp Works, which 
the said syndicate has contracted to purchase, to adopt a certain agree- 
ment, and to carry on the business of manufacturers of incandescent 
lamps and the component parta thereof, makers of and dealers in elec- - 
trical apparatus, fittings, plant, &c. First directors, J. G. B. Stone 
(chairman), F. R. Reeves, А. К. Norbert, Н. Stevenson and W. B. M. 
Bird. Reg. office, Orient House, New Broad-street, London, E.C. 


STATUTORY RETURNS. 


AMAZON TELEGRAPH CO. (LTD.)—The capital in return to Dec. 3 is 
£250,000 in £10 shares, all of which have beet taken up and paid for in 
full. Mortgages and charges, £228,000. 


BLACKPOOL & GARSTANG ELECTRIC LIGHT RAILWAY co. (LTD.) — In 
E ия (о Dec. 5 capital із £10,000 in £5 shares, of which 501 have 
п taken up. £4 per share has been called up and £1,707 has been 


A ae £325 paid in advance of calls, Mortgages and 


„———— 
— 


: CITY NOTE B. 


re —— 


"MEMORANDA (Feb. 6).—Bank rate 4 рег cent. (since Jan. 25, 1908 
Price of silver 25; —25!14. per oz. Consols 871—874 for ERU алй 
8776878 for account. Consoles Pay Day, March ёр b. 12 an! 
Shares Continuation Days, Feb. 11 and 25; Ticket Day Ere Feb. 10. 
96 ; Pay Days, Feb. 13 and 27 ; Mining Share carry-over ^h °°" 


. bs 
Prices or Merars (London). —Copper, cash, 614—611 ; three кел 


621—698. Lead, English, 15—15}; foreign, 14j—14. % 
foreign, 204 2 Tin, English, 131471524; Toran cash, 152 T 
three months, 1304—131. Tron, Cleveland, cash, 48/03 ; three m 
48,2—49/2. Steel, bars, 7. 


BUENOS AYRES TRAMWAY CO. (1904) (LTD.).— The director 
mend payment of a balance dividend of 1s. 3d. per share for 


ear endet 
DUBLIN & LUCAN ELECTRIC RAILWAY CO.—For the beer 
Dec. 31 the gross кор were £3,576, ап incrhase of £ 
corresponding period of last year. 


OXFORD ELECTRIC CO. (LTD.)—Subject to final audit, the m : 
recommend a dividend of 7 per ceut. per annum on the ordina ) idend 
for the vear ended Dec. 31, tax free (including the interim соеп 
paid in September last), and the dividend on the 5 per cent. p 


shares. ык 
вт JAMES’ & PALL MALL ELECTRIC LIGHT co. (LTD) -The ` 


, n 
transfer books will be closed from 7th to 2186 inst. inclusive prep* 
tory to payment of dividends for the half-year ended Dec. 24 


strong 

BIR W. G. ARMSTRONG, WHITWORTH & CO. (LTD.)—Lord Ат 
has resigned his seat on the board of this company: " 
tee bn" 


| STOOK EXCHANGE NOTICES.— The Stock Exchange Comm. sin 
been asked to appoint a epecial settling day 1n and grant І Tenor 
to £175,0C0 5 per cent. debenture stock of the 1 005 £1 fih 
Со. (Lin) and to appoint a special settling day in e^ 

paid vendors’ shares of the Pearson Fire Alarm (ла). 


BRITISH TRAMWAYS & GENERAL CONSTRUCTION CO 
LYS | . LTD.) —In re- 
m to Dec. 24 ae is £500,000 in £1 shares, of which 241,000 have 
on taken up and paid for in full. Mortgages and charges, nil. 


BULLERS LIMITED. —Return to Dec. 16 giv i j 

. 16 gives capital as £400,000 
£10 shares (20,000 preference, of which 15,000 ordinary and 15,000 
preference have been taken up. £10 per share has been called up on 
seven ordinary and 15,000 preference, and £150,070 has been received. 


ind te a as paid on 14,993 ordinary shares. Mortgages 


CITY OF ELY ELECTRIC LIGHT & POWER CO. (LTD)—Re 
| i C А Return to Dec. 31 
Me capital E P a shares, of which 3,003 have been taken up. 
. share has been called up and £300. 6s. iv - 
5 pan 6s. has been received. Mort 
| CONCORDIA ELECTRIC WIRE CO. (LTD.) - In ther М 
is £2,000 in &1 shares, all of wt A 
been called up on seven and 1 
has been received, 


Nov. leapital 
пећ have been taken up. £1 per share has 


Os. per share on 1,993, it 
Mortgages and charges, nil. ang 1,003 10s. 


— 


Г 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
«4 . 
iid Week m. AeenEGATR. * 
ended, (a) No. ot Amount | Inc. or 
ere (a) 
& £ 2 
ооо «0090999 ооз ото ооо 000 99 90 - 764 + 39 
Anglo-Argentine............-.| Feb. 4 | 17,828 | + 5,636 5 88,719 |+ 14,688 
Ashton-under-Lyne Oorp one 9.0 eee ore are ave . 
Ayr Corporation вое %% %%% %% 57 1 173 + 13 38 11,634 — 53 
Baker Bt. & Waterloo Ву... . 1) 3,185 | + 845 5 15,815 |+ 4,023 
940»30 ооо 900 9400060900 ооо ооо Jan. 21 156 T 33 3 021 + 44 
TERRES AMNEM | | 196 | + 7 3 681 |+ 12 
Bath Electric Trams, Ltd... 23 662 | - 25 4 2,218 |- 304 
Birkonhead Corporation Feb. 3 963 | + 49 5 4,779 |- 48 
Birmingham Oorporation. 50 1 6,295 | + 1,390 5 28,424 | 3,908 
Birmingham & Mid. ...... an. 17 774 | + 88 3 1797 |+ 90 
Blackburn Corporation ...... » 329 918 | + 136 | $44 48,940 |4 3,319 
Blackpool Corporation.. . 30 981 | - 14 |. 43 49,212 |- 1,948 
Blackpool and Fleetwood i Feb. 1 177 | - 14 5 981 |+ 50 
lackp t nne’ 7 tham eee eon eee eee е 
Bolton Oorporation.........| s 3 | 2,039 | + 72 48 99,621 |+ 6,025 
Bournemouth Oo: tom. Jan. 29 1,243 + 149 | 943 71,018 |+ 1,791 
Bradford Corporation........ Feb. 1 4,098: + 208 41 | 202,768 | 4,738 
Brighton Corporation ...... | „ 1848 | + 191 44 | 89,700 |- 3170 
Brisbane Tram . ..... Jan. 31 | 14,840 + 1,875 | ... ee & 
Drino! тоа dein i „ 31 4,504 | + 133 4 18,179 |+ 65 
Buenos A Ф Belgrano... , 28 3.376 - 86 4 14,658 |+ 55 
Burnley ration ......... Feb. 1 1,103 + 53 18 21,088 |+ 616 
Burton Corporation ......... „ 22 251 = 1, 4t 12,422 |- 617 
Bury tion . .. . . Jan. 26 875 + 87 43 47,783 |4 5,808 
Calcutta ways Оо....... Feb. 1 |R52,918 | —R3,517 | 4 «198,753 |- в31,803 
роса 8 n 1 113 + 5 $58 |+ 31 
СатеһШ . . .. Jan. 34 | 3 . 8| 8 1и |+ 224 
Oentral London Rallway | Feb, 1 6,201 - 205 3 31,204 |- 942 
CharingO,Buston& H'stead| „, 1| 3,170.  .. 5 15,860 
Ohatham & Dist. Lt. Rys....| Jan. 30 5828 + 22 §4 9480 |- 313 
City & South London Rly...| Feb. 3 | 8,372 | + 287 5 17,490 |+ 1,907 
City of Birmingham Jan. 24 | 3,639; + 69 3 8413 |- 349 
Cock — 1 Go. AE NE A 11 1006 2 
lectric . - 4 Н - 182 
Croydon Corporation „ 31 1,200 + 133 4 | 61,718 |- 1,530 
Devon & Dist. Trams...) „ 31 409 | + 21 8 1,451 25 
Dover tion ... Feb. 1 1i$ | — 16 | 4t 9,815 |- 1,211 
Dublin & Lucan Railway...| Jan. 31 89 | + 2| 5 391 |= 11 
Dublin United........ „ 31] 14,551 + 160 5 20,687 |+ 13 
Duiley Gioarbet две vise = а { ol - 82 3 2,284 |- 229 
ration ......... , 29 63 | + 107 | 87 42,081 |+ 1,789 
Rast Ham Connell . . . Feb. || 0 + 61| 44 | 39,831 |+ 492 
Exeter ration. ..... . Jan. 31 2314 18644 13,453 |+ 500 
Falkirk and District .... „ 29 264 | + 40 | 17 4,804 |+ 487 
саа & Dist. Trams » 24 Mij + 52 3 8,365 |+ 171 
asgow Оогрогайоп.........| Feb. 1 | 16,219 | + 617 35 613,326 ＋ 17,103 
Gloucester Corporation... IM 95 2 11 1 - 11 b 560 = 4 
ra on 0 . ere eee ese eos eve eee 
Gravesend — Northfleet......| Jau. 21 172 | - 4 3 605 |- 55 
3 Bly.| Feb. 1 1,871 | - 43 5 9,35) |- 34 
t. Northern, Pi уф | „ 1| 5.590 + 1.905 6 37,955 |+ 9,376 
eren ha алем, Jan. 21 413 | - 99 8 1,613 |- 310 
Hartlepool Tram eo. | 31% ^ 7| 3 76 |+ —* 
H ec. Trams Oo. „ 30 660 | + 17 5 3480 |+ 418 
Hong M Feb. 1 | $9,649 | 462,773 | 16 143,166 |+ $14,419 
cm d . . . . „ 1 1,320 + 8144 69,605 |+ — 83,201 
5 1 Oorporation...., ... s.s... „ 1 3,401] + 166| 4t | 108,825 | 6,207 
ü d District Council ...... as | 381 + 1| 44 30,084 |- 788 
І ton District Council .. Jan. 29 1214 12 44 6,211 |+ 391 
NN e Feb. 1 393 | + 1| 44 17,492 |- 1,002 
Jarrow o n, Jan 24 "98 t " 6| 3 331 |+ 8l 
Keighley Corporation . „ 30 133 " 31 49417 |+ 380 
Kidderminster & District „ 23i 76| - 3 3 263 |- 18 
Каа ae . Feb. 2 1441 | + 1] 37 5,930 |- 147 
kcald ‘ation ...... 
Lanarkshire Trams Oo. . Jan, 30 Diol 4  314| gi | 5,602 |+ — 1,279 
Lancashire United... » 29 1,039 + 1035 4 9408 + ж 
— 24 113. + 8 3 4 - 9 
Leeds Corporation „ 25 5,716 + 143! 43 | 280,456 |+ 11,790 
Laine ыйга: — Feb. 1 2,032 | + 55 5 10,001 |+ 8 
Corporation . | 11 4 6 44 5.071 |+ 170 
Liverpool Overhead Riy, „ 2 1,38 + 56| 5 6.571 |- 76 
Londen! Corporation p Jan. 25 | 9,801 - 37 {4 36,018 |- 1,755 
patie unty Council 4, 28 28, 211 | + 4,154 | 42 1, 310.888 |+ 217,079 
15 пы аў . Feb. 1| 3,162 + 403 5 33,569 |- 1,018 
О анны uw. d 132 + 10 18 3,958 |+ 117 
Oe КОСО » 1 149 | s 41 5,937 - 
W uni rporation ..| „, 1! 13,561 + 995) 4! | 647,303 |+ 42,636 
vir . se. n E 1,863 + 62 5 9,651 t DE 
Merthyr. .. . .. . . . ., Jan. 21 188 + 15 3 625 
ио м pe Railway Feb. 1 | 9,57 + 1.20 5 | 44,631 |t 4,661 
Midd tan Вс, Trams. .. Jan. 24 | 4,317 + 1092 3 15,032 |+ 3,575 
Nelson Corporation |... Е b zi 115 | — 8 4 3 227 + i 
N 5 .. Feb. 119 + 1.944 в, = 
Newport Man Corp...) „„ 1 3889 + e 40 | 179,755 |+ 1,339 
x wport Mon) ОТО cop. | 556 | - 1| 44 30,508 |+ 32,073 
Oldham. m Corporation Jan. 31 368 + 43| {13 18,882 |- 267 
Oldham ' sata m F D " ae HE a Er { ai 
аа eb. 2 ,859 | + 1 45 4 t 5, 
ries (N-B.)Corporation . Jan. s 1% + „ 37 $981 | 107 
Peterborough le. Trams...) „ 31 1,490 | - 72 95 6,754 |- 567 
Pontypridd District Coun] "e | ET) SPUR ое 
Portamouth Corporation ... Feb. {| tit | + 15 ET 99.51 = 1,081 
teries ........ enne. дап. 21 1.788 i + 159 3 6,5 - 5 
inen Corporation . n d » 2 632 +4 30 5 8,299 |+ 99 
Во Corporation . .. m " ie à 
Rotherham Corporation " 30 $67 | + 101| til 25,5 и jt m 
“кү LEON gg 42 | + 3 w [+ 
Bh ord Corporation Be ae 31, 215 + 21 | 43 303,629 + 6,15 
оре... . Jan. 2. 48| + 1| 3 5 + 
eld Oorporation......... | Feb. 7 3,253 + 216 45 | 350,531 [+ 11,413 


— 
— 


(a) These 
* Plus 3 da 


| 


— m — 


Comparisons are with the corresponding регіо і last year. 


С Plua $ days. 


ye. * Partly electrical. | Minus 3 days. { Minus 3 days. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Trams ... Feb. 1 85,786 


Singapore 

Southampton. . . ... Jan. 2) 877 
Southend Oorpor ation x m9 233 
South Metropolitan „ 21 577 
Southport Tramways........ „„ 21 197 
South 8 оов coe %%% ооо ооо „ „ | 7 24 | 792 
бш b'dge, Hyde, &0., It. Bd. | S 

on | 


Bunderland Corporation ... Feb. 2 1,087 


Bunderland and District ...| Jan. 22 139 
Swansea Tramm . „ 24 781 
Swindon Corporati „ 29 129 
Taunton . . gg 24 31 
Tynemouth and District ... „ H | 135 
T e Trams Оо........... e 29 346 
ctoria, Elec. Supply Co. of Dec. 29 1,305 
Wallasey District Council.. Feb. 701 
Walsall Oorporation ........ _, 0 516 
Warrington Oorporation....; Jan. 30 851 
West Ham Oorporation...... „ 30 2,043 
Weaton-super-Mare ......... „ 32° 99 
Wolverhampton Oo. ......... „ 21 400 
Wolverhampton Corpn. » 79 739 
*Worcester % 200 006 099 090 699 ове ооз 90 21 21 4 
Wrexrham . . vee „ H 92 
Yorkshire W.B. Trams Feb. 3 1,078 


Yorkshire Woollen District. Jan. 24 778 


(a) These comparisons 


electrical. 


AGGREGATE. 


! & 
$773 . 18 164,125 + 10, 380 


| Amount. Des. oF, 


& 


17.00 4 106 


2,088 — 92 
663 = ^2 
2.701 4 91 
T | 
eve | 
53,99 - 1,709 
5,3 + 938 
2.622 + 17 
525 28 
119 |+ 2 
493 |+ 9 
1,463 |- 56 
36,632 + 614 
2,236 + $6 
16,638 + 592 
101,207 ＋ 8,188 
76 = 4 
1.314 - 45 
23,290 
751 - 24 
2983 - 10 
5.002 + 333 
2,739 137 


Inc. 
or Dec. Е 
(а) No. of 
| weeks. 
£ 
+ 
+ 5)... 
г 82 44 
+ 19 3 
* e | 
‚- M 43 
'+ 73 13 
+ 29 3 
+ 5 4 
+ 3 | 3 
i+ 4! 3 
s 41 5 
- 2998 
+ 20 | 43 
l+ 37 5 
| + 3! 44 
|+ 0109 44 
— 2 3 
i+ 7 3 
+ 231 
+ 8 3 
+ 111 8 
+ 166, > 
7 3 | 


are with the corresponding period last year. * Partly 


COLONIAL AND FOREIGN INVESTMENTS. 


37 Calcutta Tramways (1 to 137,610)... 
9/6 Do. 5 per Cent. Cum. Pref. ...... 
44% Do. 49% Ist Deb. Stock (red.) ... 


we Ca 


6% | Colombo Tr. & Ltg. 5% 1st Mt. Db. 


er Cent. Pref. Debe. ............... 
Do. 6 per Cent. let Deb. Bonds... i 


Electric Tram Shares ......... 


6% | Havana Elec. Ry. Con. Mt. 5% 


64 


$1,000 50 year Coup. Вів. ..... ... 
5% | Kalgoorlie Klec. Trams. ö per Cent. 


А” Deb. Stock 


6% Do. брег Cent.“ BO Ditto 


Lis 


bon Elec. Trams. Ord. 


ШО Do. 6 per Cent. Cum. Pref. ..... 


5x Do. 5 per Cent. Reg. Mort. Deb; 
52 | Madras 


lec. Trams. 5% Deb. Stk. 


44% 'tMontreal Bt. Ry. Sterling 44 per 


Cent. Debs. (1922) ..................... 
5% Perth E. Trams. lst Mt. Db. Stock 99 —1u3. 


621 Sao Paulo Tramway, Light & Power 


Co. $100 Stock .... 


5% Do. 5 per Cent. let Mt. 3500 Db 


| 


ELECTRICITY SUPPLY. 


5. 3/0 | Adelaide Elec. 8'ply Co. 6% Cu. Рг. 
10 5/27, Bombay E. S. & T. 6% Cm. El. ... 
Bt. 447 ' ро. 4} per Cent. Deb. Stk. (red.) 
b 3/3 | Calcutta Klec. Supply Urd............ 
.. , Elec. Ltg. & Trac. Co. of Aust, 6 

per Cent. Cum, Pref. ............... 

Bt. 5% Do. S C. е, Stock 
57 | Elec. Su o. of Victoria б per 
ве Cent. 14 Mort. Deb. St... 
St. ву Indian Elec. Sup. & Trac. Co. Deb. 
Zt. Rd. Xo сей „ 

| Kalgoorhe Elec. Power tg. 6 

1% ne: Cent. uns reet AUT 

р Madras E. & Corp. 6 per Сеш. 

Bt., * Conatn. Deb Ве e. rg 
i Plate Electricity Co. кы 

A a 1 ug 6 per Cent. non-Cum. Pref... 
Bt. 5x , Do.bper Cent. Deb. Stock. 
5 3/0 ! Rosario Elec. Co. 6% Pref. (1-20,000) 
6X | Shawinigan Water & Power 5 per 

' Cent. Eds. gta: 


* In calculating th 


for redemption, 


10) — 104 17 
€1—7i 19 
4—5 13 

101 —105 5 
3.7 
Te 1G eo 
91 —95 4 
8) —83 5 17 
7 —91 | 8 
71 —75 | 17 

4—14 9 
14—114 13 

90 —95 |6 6 
95 —J3 2 

100 —102 4 8 

17 


ON Pe сол» сл „„ n A АССА н СОА сто A er 
— 


12) —121 5 
047—965 4 
| 
46—54 5 17 
ж. —94 ү ? 
953—974 ! 4 12 
7—74 | 6 1 
2}—2} " 
81 —33 f 514 
93 -95 5 5 
| 
93 —191 3 10 
УД 8 1 
92 —95 5 5 
12 — 13 211 
d RU $ 16 
96 —9) 5 2 
11—51 514 


LAST Price 
1125 „ NAME. Wed., 
DEND Feb. 5. ED. 
| ELECTRIC, RAILWAYS, 
, в 8. 
8/) | r 67 ое Ist Pref.| 6 —63 16 
ўн Do. 10 Non-cum. 2nd Pref.......| 810—>(е 2 
6% | Do. Permanent 6% Deb. Stock. . 126 —131 10 
5% | Auckland Elec. Tram. 54 Deb. 
(red.) . ... . .. . . . . 102 77103 | 4 15 
2/0 | Brisbane Electric Trams. Invest. 
Ord. . . . 28 — 38 15 
2/6 | Do. 5 per Cent. Cum. Pref. ...... 44—44 2 
44% | Do. 4| per Cent. Db. Prov. Сегіз. 97 —1)1 9 
RX British Columbia El. Ry. Df, Ога. 127 —13) 8 
6% Do. Pref. Ord. Stock see 090 ^09 nee cee 106 —11) 0 
5% Do. 5% Cum. Perp. Pref. Stock.. 103 —106 14 
44У: Do. 44 per Cent. lst Mort. Debs. ' 10) —103 7 
44%| Do. Vancouver Power Debs. ......, 99 —102 8 
3/0 Buenos Ayres & Belgrano Ord....... (0 446-4 1 
3/0 Do. é per Cent. A Cum. Pret. 44—54 14 
8/0 Do. “ " €**99€99999020000 see ооа оао свео оов р — 14 
5% Do. 5 per Cent. Debs. ............... 1:0 —116 6 
5% Do. 5 per Cent. 2nd Debs. (red.) 102 —105 5 
5% | Buenos Ayres Elec. Trams (1901) 
Ltd. Deb. St. 5 t5 —99 1 
Buenos Ayres Grand National 6 
54% ү i 10) —101 Б 


0 
6 


SS c o o c 


0 


КАТЕ Z | Divi. | BUSINESS 
Y(BLD- | DEND | WAEK TC 


Dog. ЕкВ. b. 


Ap, Oct| 6% 
Ja, Jul] 81 84 
Ju, Dec ee [E 


Ja, Jul oe 


May.. 31) - 
My, Ne 44. 41 
a, Jul ЧЫ oe 
Mr, Spt 155 1273 
My, Nv ! '04 7 
Ja Jul 105 1 33 
Ap, Oet 1041 ee 


Ap, Осі 416 ·. 
Ap, Oct oe ee 
April. + 


Ja, Jul ee 
Ja, Jul . 
Ja, Jul — 
Ja, Jul ., 
Ар, Oet 5, . 
Mr, Spt Trs 7 


My, Nv 

Fb, Aug ve 
Ja, Jul ~ 
Ja, Jul oe 
July e. . ee 
Ja, Jul — 
Ja, Jul . 
Ja, Jul . 
Fb, Aug oe 
IJa, Jul | * . 
| {22] 122 


| Mr, Spt - 
| Ja, Jul 96} 9:4 
Ab. Осі "E 
Fb, Aug T 

Ja, Jul | .. es 

Ja,Jul | .. ee 

Ja, Jul] .. $e 

Ap, Oct 3 

Ap, Oet 9:4 T 

April. 1 43 
Muy ..] .. i 

Ja, Jul vis 

Ap, Oct| .. 

Ja, Jul 1102] 01 


e yield, allowance has been made for accrued interest but not 
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Price RA 
xe Wed, йты! | Divno Wr zo 8 
eb. 5. | BD. На t Drvi ES 
S eme n чы Eo xum — Ез; 
10 % Bournemouth & Poole Elec, Bu че" ра | . Feb.5. Ер 
jo 0% ^ Do. 4j per Cent. Cum. Pf Ога...) 104-113 | 6 4 6 | Mar, Be m , ELECTRIC MARUF | РЁ 
n 4 7 De 47 гет Cent. Cum. „ 10410 TREE: Aog pa "i | i | Aron Electricity M = 9 ы ааа 
6, 2/0 о. 4] per Cent. Deb. Stock х -13,51 6 Feb, Au icai 10 11% Do. 627 Ct eter e 3 — n 
se 4 5 EARE Lt. & Pons Bde | ig чм : 1 б Јар. ' July ч бм | 1! En Варса & Wilcox Ó оа { -t (7 8 0 
DE | Brompton & Kensington Elec. m cR qe „ Н Pritish Това E НЫШ Dc Po 
e — 1 H ы ee & 
^ 45 ` | 6 a ent. Pret. ae badass БУТОТ ИРОК 7 —8 1 ; : Матеа 4 ME St. a t Do: 6 per Cent. Pref... 8 y Cables Ord. mn 706 5 
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Che Passing of Reciprocanon. 


loses sight of the direction in whieh the developments of the time are taking him. His 
multifarious duties do not often give him pause to enable him to look ahead along the 
road of progress. It is only natural that environment should exercise a powerful influence 
upon the thought and actions of the engineer, and for this reason some excuse may be 
found for those who continue to retain their grasp of the ideas with which they have grown up in the 
sphere of engineering. To a student of electrical developments, passing in review the influence of 
electrical machinery upon engineering operations, one striking fact must be borne in upon the 
mind. This fact takes the form of a sharp distinction between the underlying principles of elec- 
trical engineering and mechanical engineering. The history of the latter furnishes evidence 
of the up-building of a huge industry, upon what we may call reciprocating mechanisms. Thie 
steam engine, the pump, the locomotive, the power press and the power hammer, the printing 
machine—all these and many others were at one time wedded to the principle of reciprocation as their 
fundamental basis. In marked contradistinction, electrical engineering progress points to the 
ultimate dominance of industry by revolving mechanisms, possibly driven by electrical means. 
Even the machine which lies at the base of modern engineering and industrial effort to-day—the 
steam engine—must acknowledge the sway of the dynamo-electric machine in its later conversion 
from a reciprocating to a purely rotary motion in the steam turbine. .The most modern pump is 
а rotary device driven by an electric motor. The mule, for many years the mainstay of the textile 
trades, is being replaced hy the ring spinning frame. The rotary printing press for large and fast work 
has firmly established itself. The milling cutter is a purely rotative tool, and is an indispensable 
adjunct in engineering shops. These and many others might be cited as examples of the preference 
of the latter-day engineer for rotating rather than reciprocating machinery. We do not claim that all 
these changes are directly attributable to the electric motor, but we feel safe in asserting that, as a 
rotary power agent, the electric motor will strengthen the hauds of those engineers who, out of a fruitful 
experience of mechanical devices, have given their support to the simple and efficient principle of 
rotation. In the rise of the electrical industry, in the generation and distribution in industrial areas 
of electric power, and in the application of the electric motor to productive machinery, we can see, at 
no far distant date, the passing of reciprocation from the sphere of active and progressive engineering. 
This development has been coming gradually for many years. It is now likely to be hastened by the 
Improved facilities for the production and sale of machinery which are at more immediate disposal and 
which make progress now infinitely more rapid than heretofore. Within the space of this brief 
comment we cannot furnish detailed evidence in support of this claim but a comparison of the record 
of mechanieal devices accepted as good practice 20 yeurs ago with similar apparatus used to-day will 
supply abundant proof. 
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Power Supply progress in West Dam. 


lent stimulus you are giving electricity supply by 

your vigorous championship of the power service ! 
Most of our readers will have in mind the main details 
of the progress of the undertaking since two-phase turbo- 
electric plant was installed and a bold bid made not only 
for the lighting and heating consumer, but also for the 
large user of power hitherto wedded to oil, gas or steam 
plant for turning his machinery. Having made an en- 
couring start in this direction the new consumers have 
helped to give an impetus to the supply, and the depart- 


P“ at sti progressive West Ham! What an excel- 


nient now seems to have its hands full in dealing w 
latest clients and extensions to the plant of the | 
customers. 

Mr. A. Hugh Seabrook, the engineer and manager 
undertaking, has kindly collected some data on the s 
of last year’s power progress, which he has placed ; 
disposal. This arrived too. late for publication in o 
issue in conjunction with the records. of other 
cipalities. | Mr. Seabrook’s account, however, make: 
good reading that it may well be accorded separate 
in the present issue. 
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In the more important factory areas 
the 6,000 volts two phase mains are run to 
a dividing point from which extra-high- 
tension sub-feeders radiate out and extra- 
high-tension duplicate services are run to 
the larger factories which have their own 
transformers and sub-stations. It is not 
now the practice to put static trans- 
formers in a chamber, but as much ex- 
posed as possible, and a small extra-high- 
tension brick switch chamber controls 
them. The switch gear consists of iso- 
lating switches and one two-phase oil 
switch, with its handle outside the 
chamber, so that the consumer can shut 
off the extra-high-tension supply to 
transformers when the factory is closed. 

During the last year the load in the 
Silvertown district, which contains many 
large factories, has developed to a re- 
markable extent, one of the largest firms 
to adopt electric power being the Co- 
operative Wholesale Society, who will 
use power for driving flour mills, dis- 
carding a quite up-to-date steam plant. 
It is also used in the products factory of 
the same concern— where the generating | 
station is being scrapped, but two-phase motors are being originally driven from the private supply. The Society's 
installed in place of direct-current motors, which were new soap works, which are now in course of erection, will 

| he driven by electric. power. A 

consumption of a total of 51 mil- 
lion units per annum is guaranteed, 
and 5,100,000 units will be taken 
by the flour mills, and the balance 
by the products and soap factories. 
Motors, approximately aggregat- 
ing 1,000 н.р. will be installed, the 
largest being 50 н.р. The flour 
mills machinery will be arranged 
for group driving, except in a few 
instances in the intake plant and 
sack-filling plant, which will have 
individual drive. The flour mills 
proper run 24 hours a day through- 
out the working week. he 
motors installed in the soap 
factory will be individual drive, 
and individual drive is adopted 
in practically every case in the 
products factory. This consti- 
tutes a valuable addition to the 
already large list of power con- 


The Cooling Ponds at Canning Town Electricity: Works. sumers. 


100 and 10 H. P. Induction Motors (Westinghouse) Rope Driving Cotton Seed Mills. - 
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Messrs. John Knight & Co., Primrose Soap Works, 
Silvertown, have taken a supply in preference to an 
A 150 kw. rotary converter is 
installed to give 200 volts direct current for the majority 
of the small motors and lighting, but two-phase 200 volt 


Two 12 H.P. Induction Motors at 
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squirrel-cage motors of 100 н.р. and 110 n.r. are installe 
driving cotton-seed mills. The direct-current portio 
this installation is mainly group drive, and works du 
ordinary factory hours only, but the cotton-seed plant 
sists of two mills separately driven by one motor each 
runs day and night. 

Another instance of the public supply displacing рг 
plant is the Anglo-Continental Guano Co., where 50( 
transformers are installed. The majority of this cap 
is already taken up, and the whole supply will be 
nected very shortly. This is again a day and night load. 
motors used in these works are arranged for both grow 
individual driving, and the supply is three phase. M 
Henry Tate & Sons, sugar refiners, take a week-end s 
by and emergency supply to the extent of 500kw. 
phase, 230 volts. They have a large private install 
which is used by motors mainly on group driving. 
Suter Hartmann & Rahtjens Ship Composition C 
among the latest firms to become consumers, and 1 
case quite an up-to-date steam plant is being dis] 
by an installation of 150 kw. of Langdon-Davies u 
Supply is given here at 400 volts, which is now айо 
the standard low-tension voltage for the Silvertown d 

Messrs. T. W. Ward, scrap-iron merchants, have | 
the last 12 months taken on a supply aggregating 
150 kw. for shearing and other machines used in cont 
with their work. Individual drive is adopted in prac 
every case. Extensions are constantly being made а 
works, and in every case motor driving is adopted. 

Another quite up-to-date private direct-curren| 
rating station has been supplanted by publie sul 
Messrs. Richard Moreland & Sons (Ltd.) engineering 
zefore this installation is fully completed 700 н.р, in 
will be installed, the largest being 50 H.P. for hy 
pump driving. The whole of the supply will be 
current obtained by means of rotary converters, í 
major portion of the current used is for overhead tr 
cranes used in conneetion with the large consir! 
work undertaken by this firm. At the prese 

Messrs. Oddams' chemical manure works have ap] 

100 kw., and Messrs. Burt, Boulton & Hayward h 

applied for the same amount. 

The energy consumption of the whole of the fim 

mentioned will amount to at least 10,000,000 u 
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Zeta Wood Flooring Со. s Factory, Stratford’ 
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Curves showing Progress of the West Ham Electric Supply since 1905. 


annum, but this does not by any means include the whole 
of the supply in Silvertown, for a large electrolytic supply 
is also given, and there are a number of comparatively 
small consumers. It is interesting to note that three of 
the largest firms mentioned have built entirely new fac- 
tories in the Borough of West Ham, which may be taken 
as an indication of an appreciation of West Ham as a manu- 
facturing area. A cheap electric power supply would 
appear to be a large factor nowadays in influencing the 
settling of factories in the area of supply, and it seems to 
be a deciding factor in the choosing of a site in a district. 

A very large number of consumers for small installations 
has been obtained in the Stratford district during the past 
year, and although the installations in motors in many in- 
stances do not exceed 15 U. p., the works are so closely 
packed that the capital expenditure in mains in supplying 
them might almost be considered as the amount necessary 
for one large consumer. Among the largest consumers 
connected to the mains in 1907 are Messrs. S. Н. 
Johnson & Co., chemical engineers, approximately 120 kw. 
being installed, group drive being adopted in the main 
machine shops and individual drive for thelargest machines. 
This installation displaces steam engines which were 
arranged for group and individual driving in exactly the 
same manner as the motors are used. 

At the present premises of Messrs. Weinschenk & Co., 
printing ink manufacturers, a 75 Н.Р. unit is installed, 
which displaced town gas supply. This firm has adopted 
electric supply chiefly on the score of convenience and 
Saving in floor space, a factor which has been found to help 
greatly in influencing other firms to displace steam or gas 
drive. A large number of printing ink manufacturers have 
works in this district, and practically the whole are supplied 
with electric power, five of the largest being Messrs. Slater 
& Palmer, 222 fl. P.; Messrs. Morris & Bolton, 90 H.P.; Messrs. 
Blackwell, 30 H. p., displacing gas; Messrs. Dane, with 
30 U. p. displacing steam; and Messrs. Winstone & Co. with 
40 H. p. displacing gas. Messrs. Geo. Rice (Ltd.), furriers, 
have in the last few months installed 35 н.р. in the place 
of town gas and steam drive, and are now applying for а 
further 70 U. P., which will again displace steam. A new 
firm which has settled in Stratford during the last year is 
the Zeta Wood Flooring Co., and 60 kw. in motors has 
been taken for wood-working machinery, individual drive 
being adupted in practically every case. The Dexine 
Patent Packing & Rubber Co. have 80 н.р. installed in two 
units of 40 H.P. each for driving rubber mills. This displaces 
Steam plant. The Hemingway Purple Co. have lately 
adopted electric drive to the extent of approximately 


110 kw. These motors take the place of a very extended 
systemof antiquated steam engines used on individual drive. 

Ап interesting case of suction gas being displaced by 
electric power is that of the Hart Accumulator Co., of 
Stratford, who have dispensed with their gas plant and in- 
stalled 80 kw. in motor-generators. This installation has 
been of considerable use to the department in combating 
the introduction of suction gas in other places. Two large 
bakeries are situated in the lighting portion of the district, 
and are supplied with single-phase current, these being the 
Stratford Co-operative Society Dakery and Price's Bakery, 
60 н.р. being installed in the first—a quite new installa- 
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tion—and 40 н.р. in the second, displacing town gas. 
Messrs. Pinchin & Johnson, the large paint manufacturers, 
have 50 н.р. installed driving paint mills, group driving 
being employed in this instance. 

A large number of the firms who are among the rezular 
consumers is not mentioned with those given above, but 
experience is that a small electric installation leads to 
large results, and in places where, say, a 5 н.р. motor is 
installed, the plant is gradually extended, until the whole 
is motor driven. 

The ehief and most difficult antagonist which the de- 
partment has to combat is steam drive where large quanti- 
ties of waste aecruing from the manufactures of the 
particular firm are used as fuel. This is a far more serious 
competitor in the matter of price than suction gas. We 
understand that very little trouble has been experienced 
with the latter power agent in the district, owing a great 
deal to the example of the Hart Aecumulator Co. There are 
about three suction gas plants in West Ham, and with one 
of these lately a tentative inquiry was made for motors to 
displaceit. The unanimous opinion of the engineers in charge 


of these plants is that if the plants last more than four 


years they will be very much astonished. The reliability 
of any suction gas plant, from the experience of the depart- 
ment, would appear to be of very short duration, the 
plant becoming unreliable and the upkeep costs becoming 
very high after 15 months’ use. In two of the cases where 
suction gas plants are installed the costs of repairs and 
maintenance is at least seven times the fuel cost. 

The general rule followed in the matter of driving is that 
where the machines are practically constantly running 
group driving is used and individual driving for intermittent. 
work. Over and above the many motor installations, quite 
a large number of private electric light installations has 
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been displaced which used gas engines supplied from town 
gas. The largest motor, used is about 120 H.P., but the 
tendency appears to be to split up the drive where it 
exceeds 60 H.P. 

In concluding this somewhat cursory survey of power 
developments in the West Ham district, we must express 
our indebtedness to Mr. A. Н. Seabrook and his commer- 
cial assistant, Mr. H. H. Holmes, for their kindness in 
collecting the above information, and in taking special 
photographs for the purpose of this article. 


Special D.C. Switchgear. 


E understand that during the past few years Messrs. 
үү К yrolle & Co. have been engaged upon dsigns for 
high-tension switchgear and“ Merz-Price" protec 
tive system, and have manufactured a large quantity of 
apparatus for the supply companies in Northumberland and 
Durham. | 
The designs include a complete system of high and low- 
tension switchgear up to 10,000 volts, and the protective 
gear embodies the Merz-Price " system. When applied 
to feeder protection, any faulty section upon a power trans- 
mission scheme will be automatically isolated without in- 
terference with sound sections upon the same system. The 
protection covers any systemof high-tension network, includ- 
ing ring mains, loops, tees, multiple feeders in parallel, Ke. 
The “ Merz-Price” system also includes devices by which 
any faulty transformer will be automatically isolated from 
a bank of transformers without interference with any other 
transformer. By reason of the complete enclosure of all 
dangerous parts, the mechanical construction of the gear ts 
such that aceidental contact with live conductors becomes 
an impossibility. A special study has been given to the 
most efficient method of insulation, and the parts are 30 
substantial that there is practically no deterioration. 
In view of the complete enclosure and the careful study 
of the details in design, apparatus is produced which mini- 
mises insurance risks and reduces maintenance costs. 
the apparatus is suitable for withstanding rough usage, an 
can even be exposed in damp places. The extra-high-ter 
sion gear is so constructed that a hose-pipe may be play | 
upon it whilst alive without fear of the water reaching s 
high-tension insulation. We und erstand that more comp | е 
details of this interesting system will be published shortly. 


Glasgow Power Installations. 


E gather from Mr. W. W. Lackie that the P А 
W cipal power consumers on the ( lasgow n i 
tion system are made up of engineering Wo » 
which take a considerable amount of power for their үн : 
workshops and machinery. We published m our ы 1 
some figures furnished by Mr. Lackie of the deman d 
by typical consumers of power, and we have now гес Үү 
some details of the horse-power required and 15 Шш 
hy the larger industrial establishments а th | m 
mains, From a glance at this 1t will be notice | e 
local engineers appreciate the advantages ol p ather 
power and are willing to rely upon an outside source Г 


é ir own generating plant. 
than on their own gen gp iu P. applied. Largest molor 
for. Н.Р. 


Loco. works Мо. 1 .................. 600 a 
vi NO; ООРЕНИР РЕН 800  ...- 60 
Wheel and axle Work 400 50 
Crane work se сд, 100 ...... 150 
Loco. works No. 1,800 e 100 
Paper il! 250 een st 
Bridge builders......................-. 625 dos " 
Marine engine builders No. 1. ... 4332 45 
Foundry |. нисине Ө 946  ...- 55 
Marine engine builders No. ... 158 . 
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Copical Rotor Drives. 


Г our last issue we published some notes passing in 


PITT — — 14 +6. — 
| ESILILLLILILILILILILIEILILILILILIL IDIPIUIPI ICI аа 


; Uleston Electrical 
Instrument Co. 


A ACCURATE TESTING WORK 


LL UL IT ID 3 


review some of the industrial power work of Messrs. 
Crompton & Со. Owing to pressure upon our space 
we were unable to include a number of ‘interesting 
illustrations depicting the application of Crompton motors 
to typical pieces of machinery. We are able to present 
one or two of these in this issue. | 
Fig. 1 shows a locomotive jib crane of the ordinary type 
such as is frequently used for conveying materials in build- 
ing construction and civil engineering work and for loading 
and discharging goods from railway trucks or barges. It 
is designed for loads up to 2 tons and it will deal with 
these loads at any radius up to 30ft.. The lifting speed 
оп а 2 ton load is 75 ft. per minute, and on higher loads pro- 
portionally faster. It slews through a complete circle and 
is also self-propelling. · N 
All motions are driven from one Crompton motor, 
15 B. H. P., series wound and running on a 500 volt circuit. 
The motor is started, stopped and reversed by means of a 
liquid resistance controller, and the various motions being 
put into operation by means of levers operating clutches. 
The lifting, slewing and travelling gears consist throughout 
of cut spur and bevelled wheels and the raising and lower- 
of the jib is operated by a worm gear, Г 
The illustration shows а стапе without any cover over 
the motor or gearing, but it is, of course, provided with 
the usual cabin to protect the driver and all the working 
parts. — Current is conveyed to the crane through flexible 
cables provided with plug connectors fitting into plug 
boxes fixed by the side of the track. 
. In Fig.2 is illustrated a useful form of motor compressor 
mounted on a small trolley. The compressor is of the 
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Reavell pattern (see Industrial Supplement, Octo- 
ber, 1907), designed for direct coupling to the 
motor and for running at either high or low speeds. 
These compressors are very useful for-shipyards, 
boiler shops, &c., in fact, in any situation in which 
compressed-air tools are used, or where air under 
pressure is applied for various purposes. By the 
use of a direct connected motor-driven unit long 
air lines can be dispensed with where electric power 
is distributed about a works. 

We understand that Messrs. Crompton & Со. 
have done a considerable amount of work in the 
electrical equipment of steel works, both from the 
point of view of the generating plant and the 
motors and controlling gear. Many important 
steel works in England and Scotland make use of 
electric power for their subsidiary operations, and 
the tendency now is for the size of motors to in- 
crease in proportion as they are applied to larger 
machines, at one time driven by steam or gas 
engines. Fig. 3 is typical of the work entrusted 
to electric motors in steel and tron works. It illus- 
trates a Crompton motor mounted on the columns 
of a hot saw, and arranged to drive same by belt. 
The motor is direct-coupled to the short shaft, from 
which the belts are taken direct to the saw. The 
latter is hung on a special frame, and is arranged 
to swing forward against tlie work to be cut, this 
being secured to the plate directly in front of the 
saw. The compact nature of the drive is very well 
brought up in the illustration. The motor is a 
direct-current machine, and is placed in the best 
possible position for the transmission of the power 
to the saw. Repairs and adjustments are also 
facilitated by the provision of a coupling between 


Fig. 1.—2-ton Crane, operated by 15 Н.Р, Crompton Motor. 


| 
| 


Fig. 2.—Crompton Motor direct-coupled to Reavell Compressor. 


the motor shaft and the main pulley shaft from which 
the belt drive is taken to the saw. The efficiency of this 
combination must be considerably higher than the belt 
drive from shafting driven by steam engines situated in 
remote parts of the works. Again, the proximity of the 
motor to its work ensures greater regularity in the cutting 
speed of the saw. With varying qualities “of material cui 
the power demand will also vary, and the motor being 
practically direct connected to the work responds at once 
to this demand. This saw is installed at Dorman & Long's 


* 
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Fig. 3.—Hot Saw driven by Crompton Motor at Dorman ёс Long's Middlesbrough Steel Works. 


Steel Works, Middlesbrough, where. Crompton motors are 
also in use driving hot rolls for the rollinz mills. 

Steel makers have long since recognised the claims of 
the electric drive for their subsidiary plant, and it is now 
the exception rather than the rule to find live rolls, eranes, 
hot rolls, shears, bending rolls, &e., driven by steam or 
hydraulic power. The electric motor is doing good service 
in the capacity of driving these machines, while for fur- 
nace charging and cranes it is unquestionably pre-eminent, 
The heavier machinery, such as the large rolling mills, is 
in many cases electrically driven, and each new installation 
is increasing the confidence of the steel maker and bringing 
nearer the time when steel works will be electrically 
operated throughout. If past developments and present 
day tendencies are any indication, that period, desirable in 
every way as it is for national as well as industrial reasons, 
is not far distant. 

It is interesting to note that in the electric equipment 
of steel works individual motors are more largely used 
than in other industrial establishments. The scattered 
nature of the buildings and the large amounts of power 
required at the respective points of its utilisation are 
the main factors contributing to this sub-division, and 
incidentally they encourage the use of electric motors sup- 
plied with power from some central station in preference 
to a number of isolated steam or gas engines. " 

The experience of Messrs. Crompton & Co., and the facili 
ties which they have at disposal for the production of efi- 
cient and up-to-date dynamo electric machinery, are finding 
practical expression in the many industrial electric power 
installations which they are putting down both in this 
country and abroad. We understand that the company 
has in hand a number of important power installations 
which will be put to work during the coming year. These 
will, as in other Crompton installations, furnish fresh evl- 
dence for the desirability and, we might say, the necessity 
for the electrical operation of industrial machinery. 
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Dew Drum Cope Crane 
Controllers. 


1 controllers described in the following article are 
of the drum type, and have been specially designed 
for use with cranes, hoists, winches, turntables, 

gun turrets, &c., where the motions are frequently reversed 
and the loads intermittent and varying. The advantages 
of the drum type are so well known that we need not com- 
ment on them at length. There are however, certain 
features which may be brought to the notice of designers 
of crane gear. 

Controllers for Lifting.—The practice of lowering the 
load, not only by a mechanical brake requiring power for 
lifting as well as for lowering, but by allowing the load to 
drive the motor which acts as a generator, is now becoming 
more general. This method allows light or heavy loads to 
be lowered gently or quickly and without sudden strains 


Crane at Tower Bridge Wharf, with Siemens Motors and Controllers. 
Capacity 1 ton at 200 ft. per minute. 


upon the gearing. The current produced in the motor, 
when driveu as generator, is absorbed in a resistance, the 
value of which may be readily varied to obtain different 
speeds. By this method the cost of a mechanical brake 
and its maintenance are saved, neither by any means small 
items. It is only necessary to provide a simple holding on 
brake to keep the load from falling when the current is 
cut off. To prevent the load from dropping at the com- 
mencement of lowering (as this happeus if self-excitation 
is depended upon) the motor field is directly excited 
from the maius. A large number of controllers for this 
class of control has been supplied, and we gather that they 
give entire satisfaction. The crane at Tower Bridge Wharf 
shown in the adjoining illustration, is operated by these 
controllers. 

Controllers for Travelling, &c.—In order to circumvent 
the use of a mechanical stopping brake, the controller can 
be arranged in such a mauner that the motor, when switched 
ee, its own оше, acts аза generator 

across a predetermined and variable resis- 

tance. 
tions of movement with this control, a contact device auto- 
ee reversing the connections before the controller 
1 F ee positions corresponding to 
arrangement has the advan- 


The braking positions are effective for both direc- | 


tage that the braking action is not interrupted in the 
middle position of the controller, which always causes 
heavy sparking at both the controller and commutator, and 
that it is effective even if the operator should over-run the 
middle position. It is therefore, very suitable for remote 
control This arrangement, which is patented, has the 
further important advantage that the change-over switch is 
alive only during the short time of braking and not in the 
power. positions. For this reason it can be made very 
small, yet perfectly reliable, and wear and tear are praeti- 
cally eliminated. 

The drum of the controller is built up in such a way as 
to comply with all possible contingencies in crane work. 
One contact finger is reserved for connecting а shunt 
brake. By altering the positions of certain segments the 
electric braking effect may be varied. Ву adding one or 
two segments (suitable holes being already provided in the 
drum and connecting rods for thia purpose) the controllers 
can be arranged for an “end contact," which, by means of 
an over-running switch, will stop the load when it has 
reached the limit of its travel, but will not affect the control 
for reversing the motor. Such limit switches are provided 
for either one or both directions of movement, and in 
addition & brake magnet can be fitted to stop the motion 
instantaneously. Another point is the ease with which 
the parts may be adjusted or replaced. No tool, for in- 
stance, is necessary for taking off the cover and swinging 
back the blow-out arm, and the contact fingers, corner tips 
of the contact segments, &c., can be adjusted or removel 
with the aid of a screw driver, no spanner of any kind 
being required. | 

The frame is a rigid casting which forms together with 
the cover a dust-proof case of a very solid and compact 
design. All live parts, contacts, terminals, &c., are msia 
the case. The fingerboard is mounted inside the frame on 
the right hand side. The fingers, which are of the “ hinge 
type, are of special hard-drawn copper. They are hinged 
on to the finger carrier (a brass block) and pressed against 
the contact segments on the drum by a stout flat stee 
spring. A good electrical connection between the finger 
and the finger carrier is provided by a special copper 
The pressure of the finger on the drun may be adjusted \ 
a set screw. A notable feature of this design 18 the ease 
with which a controller finger can be replaced. 


ö 
Drum Type Crane Controller, open. 
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3 LONDON WALL, 


3596 CENTRAL., 


The blow-out coil is fixed on the left, inside the frame, 


and gives an excellent blow-out effect. The arc shield, 


which forms part of the blow-out, is hinged in order to 
facilitate inspection of all contacts. It is adjustable verti- 
cally so that the segments can always be kept clear of the 
shields, These are made of very durable material, and so 
arranged as to prevent any arcing across. They can be 
easily renewed when necessary. The drum is practically 
non-combustible and possesses high insulating qualities. 
To it are fixed the brass contact segments which are pro- 
vided with readily renewable copper tips. Pawl and 
spring are fitted to prevent the drum from remaining in 
any but the definite controlling positions. The tension of 
the spring is easily adjusted. There is a large number of 
steps, each of which is plainly indicated by mark on a dial. 
Care has been taken to provide a large number of breaking 


points on the drum in order to reduce the injurious effect 


of arcing to a minimum, A variety of operating gears has 
been designed for the purpose of obtaining ease and con- 
venience of manipulation with the controller erected in 
various positions. A few controllers with different gears 
are shown in the accompanying illustrations, and we may 
remark here, that the controllers are the product of 
Siemens Bros. Dynamo Works (Ltd.). 

This firm's universal type controller can be 
arranged for either a horizontal or vertical lever, 
so as to correspond with the motions of the 
crane. A spring return can be fitted to nearly 
all sizes of the controllers, the spring being 
strong enough to bring the drum back to the 
“off” position without fail. The resistance is 
attached to the controller or supplied separ- 
ately, as required by customer. The standard 


Horizontal T ype Drum Pattern Crane Controller. 
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Rope Operated Dein Type Crane Controller with Resist 


resistance of the RW type consists of wire which 15 
on a frame (but insulated therefrom by suitable 
lain bodies) in such a manner that the entire | 
of the wire is exposed to the surrounding atmosphe 
greatly facilitating cooling. The material of whi 
wire is made is entirely free from zine or iron, 
which make a wire very brittle, and the change 
resistunce due to heating is practically nil. The 
also totally unaffected by gases. The frames are рї 
by a perforated cover, or, in the rainproof type, by. 
of sheet iron with protected openings for ventilatio 

For very heavy currents grid resistances of the 
are used, consisting of a number of “ elements 
grids of a special iron alloy. The elements are u 
on insulated bolts between two strong end frames. 

In order to obtain a great number of regulatin 
the resistance is arranged in such a way that in 8% 
on, one resistance section after the other 18 switc 
until the last section only is in circuit, alter li 
switehing on still further, this last section 18 arra 
different groups with the other steps, but always 1 
manneras to reduce the resistance from one regulati 
tion to the next. In the * full on " position all resis 
eut off as usual. This method permits à reductio! 
uumber of contact fingers, and consequently of th 
of controller. 


si 
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Power Supply in Cork. 


LTHOUGH it cannot be said that Cork is in any 
A sense a manufacturing tcwn, there is, nevertheless, 
a large amount of power used for various purposes 
in the city. Mr. Nalder, engineer and manager of the Cork 
Electric Tramways & Lighting Co. (Ltd.), informs us that 
since his company commenced giving a cheap supply of 
electricity for power, they have succeeded in obtaining 
quite a large proportion of the power business. The 
proprietors of various businesses have not been slow to 
appreciate the many advantages and economies to be 
obtained by the adoption of electricity as a source of motive 
power, and have not hesitated to throw out their gas and 
steam engines, and adopt individual drives by means of 
electric motors. | 
The company since its commencement has adopted the 
wise precaution of having all motors on their system sys- 
tematically examined by competent inspectors; and motors 
have been standardised as far as possible, the company 
keeping spare parts for standard motors, so that in the 
event of a breakdown a consumer runs little risk of an 
interruption of his power supply. Motors are both hired 
and hire-purchased, and in the case of the former are gene- 
rally purchased outright after the first year or so. 
Altogether 369 motors are connected to the supply, 
aggregating a total of 2,600 н.р. Among the principal con- 
sumers is a large brewery which took out and replaced 3 
steam engines and two gas engines with 46 motors, aggre- 
gating 350 н.р. It has been found the change over is in 
every way satisfactory, the motors being used for pumping, 
grinding, cleaning grain and elevating. A cold storage 
company has also replaced 2 gas engines with 3 motors of 


75 H.P., and altogether 9 motors have been installed with a 
total of 115 н.р. 

Two large sweet factories have substituted gas and steam 
engines for motors of an aggregate of 93 H.P., and several 
butter factories also take a large amount of power, espe- 
cially in the summer, and this class of consumer has not 
been slow to appreciate the cleanliness and freedom from 
smell of electric motors, and quite a number have changed 
over from gas to electricity. A large creamery also takes 
power from the company. 

Amongst the other consumers a feather factory uses 
motors, and after commencing three years ago with a 5 Н.р. 
motor, has since installed five additional motors. Four 
engineers’ workshops also take power; and practically all 
the bakeries in the city obtain their motive power from 
electricity, one large bakery alone having replaced three 
gas and one steam engine with motors aggregating 49 Н.Р. 

A large builder takes all the power required for his 
workshops from the company, and has motors installed of 
40 н.р., his original source of power being a gas engine, 
For some years a firm of timber merchants have iustalled 
30 н.г. motors, replacing a portable steam engine. А block 
fuel plant and two laundries have recently been connected. 

The Cork, Bandon & S.C. Railway also obtain their power 
from the company for driving the wood-working, turning 
and smiths’ shops, using seven motors of a total of 60 H.P., 
and also have recently installed as an addition a 50 H.P. motor 
for driving an air-compressing plant for working drills and 
large pneumatic hammer. 

Considering the size and character of the district served, 
it will be seen by the above how fully the advantages of 
electricity as а source of power have been availed of, which 
speaks well for both the intelligence of the cousumer and 
the ability of the supply company's engineers. 


Trade Mark. 


Sirocco Fans 


Used on Sea and 
Land the Wide 


World Over. 


Davidson & Co., Ltd., 


Sirocco Engineering Works, 


Belfast. 
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Є ditorial. 


Our “ friends the enemy ” lose no oppor- 

Prime movers tunity to criticise when it is convenient 
88 to do so— convenient, that is, to them- 
selves. An esteemed contemporary de- 

voted to the pushing of that intangible commodity gas, the 
. Journal of Gas Lighting," devoted much space in a recent 
issue to caustic comments on “The Progressive Spirit of 
Power Supply" of the last number of the SUPPLEMENT. 
Its quibble over * plural terms " and ineidental tiltings at 
the electric motor are pleasing enough, doubtless, to its 
readers, and may be passed without remark. A little 
wriggle is allowable to an uncomfortable opponent with 
both shoulders on the mat. We must, however, administer 
à corrective to our contemporary s distorted notions of 
power agents, We are asked, presumably in cold blood 
why the central station engineer does not drive his 
dynamos with the power agent which we affect to de- 
spise namely, the gas engine. We may be excused 
for seeing here the real reason for the affection of the gas 
engineer for the gas engine as a power agent. He бп. 


fuses the machine in its separate and distinct capacities 
ol prime mover and power agent. Our contemporary has 
evidently failed to follow the line of argument we have 
always taken. Asa prime mover the gas engine is worthy 
of respect and attention from the electric power engineer 
(to coin a suitable designation), and its claims for inclusion 
in large power stations are not being overlooked. But to 
the gas engine as power agent we are unwilling to accord 
a place beside the only machine worthy this particular 
name the electric motor. If its economies were even 
more astounding than they are claimed to be, the pas en- 


© 


gine, as we К it in its rani А 
gine, as we know it in its reciprocating form, could never 


municipalities in the country, and encourage eng 


compete with a purely rotating power agent like the elec- 
tric motor. Does our contemporary realise that an elec- 
tric motor can be bolted upside down on a ceiling, or run 
vertically, driving a pump, suspended in а shaft? Why 
does it not recommend the station engineer to use a gas 
engine in these positions? If the central station engineer 
is to be derided for not coupling his dynamos to gas engines, 
let the finger of scorn be pointed—and by our contem- 
porary—at the gas-engine builder who has yet to provide 
the prime mover large enough to compete with the 
steam turbine for power-house service. Gently, but firmly, 
we must inform our esteemed contemporary that there is 
a distinction between prime movers and power agents, and 
we beg them to call it to mind when again comparing the 
gas engine to the electric motor, to the only too obvious 
detriment, in the present case, of the former. 


We publish in another column a short 
West Ham article on the power supply service which 
dod Supply: js being given by the West Ham Corpora- 
tion in one of its best industrial areas—that of Silvertown. 
The methods adopted in the electricity department by Mr. 
A. H. Seabrook and his commercial assistant, Mr. H. H. 
Holmes, appear to be in every way justified by results. 
They certainly show that an enterprising spirit at head- 
quarters and zealous effort on the part of the staff will 
raise the status of an electricity undertaking aud contr- 
bute to its expansion in industrial directions. We cannot, 
of course, in the space at disposal, give such full details of 
the West Ham undertaking as we should like, but we have 
probably, in putting on record its work in securing power 
consumers, stimulated an interest which will reach other 
gincers in 
charge of them to persevere in their efforts to obtain the 
large power user for the electric service. There appeals 
to be nothing objectionably American about West Hams 
inethods. Its engineers have appreciated the scope and 
possibilities of the electricity department, and are making 
genuine attempts to extend these in every direction. И 
hard work, strenuous work. It is a battle against pre- 
judice, or it has been more than it now 15, and reason 
and common sense are gaining the day. With such 8 
start as it has obtained West Ham should have got a long 
lead in progressive power development, and we think that 
its example may well be emulated by engineers in charge 
of undertakings similarly situated. 


Not the least instructive feature of the progres made ® 
the fact that manufaeturers are actually beiug attrac 
into the district. The cry of “ back to the country en 
the factory and the workshop is evidently raise " 
little purpose in West Ham, where we are informed " 
electric service is encouraging users of power to settle 
Many of these, it will be noticed, are large factory Mes 
who might reasonably have put down in а country distri¢ 
isolated plants of considerable capacity. Аз it is, they j 
being encouraged to purchase power, and in many е 
to throw out steam and gas plants long depended upon 51 
keeping the wheels turning. The treatment of the ш 
gas plant seems to us deservedly severe, and we one 
will be noted by engineers in other districts who have | 
combat this form of power agent, which, despite i 
economies, is comparatively unsuited for industrial Work. 
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Cacbometers and Cutmeters. 


CIENTIFIC research has done much to give the engi- 
S neer reliable recording apparatus such as revolution 
counters, tachographs, tachometers and similar useful 
instruments. We recently received some particulars of 
this class of measuring instrument from Moul & Co., who 
also send us a few illustrations of typical patterns. The 
principle on which the instruments depend is the action of 
centrifugal force on weights pivoted on a rotating spindle. 
The movement of these when rotating is controlled either 
by gravity or by springs, and is indicated by a pointer 
connected to them. The pointer gear has an efficient damp- 
ing motion which is said to have no other effect on the 8 
needle than to ensure steady readings. We understand # 
that a minimum of power is required to drive the apparatus, 
and that internal lubrication is not necessary. All readings 
are independent of the duration of the test and the driving 
spindles can be turned in either direction. 

Fig. 1 illustrates a hand tachometer complete with its 
accessories in carrying case. With this instrument the 
rotating parts are spring controlled and correct readings А 
are given with the tachometer in any position. The acces- Fig. 2.--Hand Tachograph Fig. 3.—Cut Meter. 
sories include triangular steel point, rubber point and 
funnel centres, extension bar for the spindle and dise factories equipped with electric power. These meters have 
pulley. The latter is for use when determining belt rope proved their value in engineering workshops, as a constant 
and periphery speeds. Fig 2 shows a useful adaptation of check can be taken of the speed of machines which are de- 
the tachometer, this being a hand tachograph. In place signed to operate at comparatively high speeds. In the 
of the needle and fixed scale is a revolving dise chart and illustration the instrument is shown fitted with a rubber 
an inking pen. The rate of traverse of the dise is 120mm. tyred disc, but other patterns are made in which the disc 
per minute. At the side of the case is a push button is at right angles to dial, and the latter always faces the 
which stops and starts the revolving disc. The weight of user irrespective of the plane of the test piece. 
this instrument in aluminium case is about 2} Ib. Numerous styles of tachographs are supplied by Messrs. 
5 Moul & Co., and that shown Ш 
Fig. 4 is interesting in that a con- 
tinuous record of speed can be 
taken on a chart. Spring-controlled 
centrifugal weights are used in this 
device, and their radial movement 
is transmitted by suitable mecha- 
nism to the recording реп, The 
| rate of the paper feed is governed 

Fig. 1.—Hand Tachometer in Carrying Case. by a speed lever with a pointer aud 

AARG ; scale, and it may be varied from 

The instrument illustrated in Fig. 3 is a hand cutmeter 1, 2, 5, 10, 15, to 20 mm. per second. For tests of the 
designed for taking instantaneous and accurate readingsof regularity of running textile machinery under steam and 
the rate of cut in any direetion without the use of a stop eleetrie conditions this instrument is well adapted. 
watch. Being based on a purely mechanical principle, the 
readings of the instrument are not affected by magnetic 
action or the stray fields now common to workshops and 


* 
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THE LEA“ RECORDER. 


For Measuring 


BOILER FEED, 
AIR PUMP 
DISCHARGES, &c. 


Telegrams :— 
RECORDING 
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For Full Particulars and | - | 
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М. E. | кз , 
LEA, a6, Brown Street, MANCHESTER. Fig. 4. — Tachograph showing Recording Chart and Mechanism 
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| MOTOR PANELS. | 


These panels, combining the undoubted superiority of our 
Ironclad Quick Break Switch with the absolute reliability 
of our various forms of starters, constitute a very important 
advance on the apparatus hitherto employed, and one 
which has already met with the expressed approbation of 
leading Consulting and Electrical Engineers, besides coin- Na 
plying with the latest requirements of the Board of Trade, 
Ноше Office, Fire Insurance Offices, &c. 


REDUCED PRICES. 


Full particulars on application — 


THE ELECTRIC & ORDNANCE ACCESSORIES C0., Ltd., 


CHESTON ROAD, ASTON, BIRMINGHAM. 


Branches and Agencies at London, Manchester, Newcastle-on-Tyne, 
Glasgow, Newport, &c., &c. „„ 


Westinghouse Motor 
Applications. . . . 


HE Westinghouse variable-speed direct-current motor 

is largely used for driving machine tools requiring 

Speed variation. The great advantage possessed by 

the variable-speed motor is that it enables the best cutting 
speed to be uniformly maintained, while at the same time 
the Speed may be varied without stopping the tool. In 
moving from step to step on the shunt regulator the speed 


Punching and Shearing Machine, driven by 10 H.P. Westinghouse 
Alternate-current Motor. 


may be varied in small steps of 3 per cent. or less, while 
the average ratio where the speed is changed by mechanical 
ineans is usually about 25 per cent. The result is that, as 
considerably more time is taken when cutting at a slower 
cutting rate—a 25 per cent. reduced cutting speed in- 


General View of Westinghouse Small Motor, 1 H.P.—1} Н.Р. 


OOO O 
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them, particularly by men working at piece- 
work rates. 

We understand that during the past year 
many important applications of Westing- 


| | house motors, both alternating current and 

N | A ' 1 — ГЇ direct current, have been made for various 
NV | industrial purposes. Illustrations are given 
DA À. | | herewith of typical machinery with which 


motors are employed direetly as the driving 
agent. The shears and punch and the over- 
head electric crane illustrated are repre- 
sentative applications of a.c. motors without 
slip rings. They indicate the arduous duties 
under varying climatic conditions to which 
this class of motor can be submitted, and 
we understand that the results more than 
justify expectations. Slip ring alternating- 
current motors are also built by the British 
Westinghouse Co. and many are already in 
use, of various capacities and for widely 
divergent industrial purposes. These motors 
are normally rated with 72°F. temperature 


50-ton Overhead Travelling Crane, operated by Four Alternate-current Motors. rise after six hours’ full load run, but will 
take 25 per cent. overload for one hour, 

creasing the time required 334 per cent.—the average time 50 per cent. for 15 minutes, and momentary overloads of j 
required on a given job with a tool driven with variable- 100 per cent. without injury to the windings. ! 
speed motors may easily be 15 per cent. to 20 per cent. An interesting line of small direct-current two-pole 


less than that required when the tool is fitted with mecha- shunt-wound motors is now made by the British MERE 
nical speed-changing gear. This means that the electrically- house Company. These range in capacity from з; HP. to 
driven tool enables a great saving to be made in the labour ] 
cost of the job, and greatly increases the output capacity [een | 
of the tool. The savings thus effected are, in most cases, А 
more than ample to cover any additional capital eost in- 
curred in installing variable-speed motors, and this fact is 
becoming generally recognised by those who have tried 
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30-cwt. Warehouse Crane, driven by Two Westinghouse 
current Motors. 


2), 440 
13 UH. r. and are built for standard voltages of 110, A ^ 
and 500. A general view of one of these motors ae 
is given herewith. The yoke brackets and poles ad the 
in one piece. The supports of the bearing n o arma. 
field gaps are bored to the same diameter so that th d with- 
ture can be removed by taking out one housing ea front 
out disturbing the pulley or pinion on the shalt. ect the 
end bracket is formed of three arms which pro to the 
commutator, but leave openings for ready acces? 
brushes. 
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Ship Ventilation. 


HIP ventilation presents 
a number of difticul- 
ties which are not en- 
countered in designing plants 
for buildings. This is partly 
due to the very contined 
space available for the ven- 
tilating apparatus, partly to 
the inotion ofthe ship, which 
in rough weather exposes 
the machinery; and particu- 
- larly. the ductwork, to heavy 
strains. While it is advan- 
| | tageous in land installations 
to centralise a plant of this description as far as possible, 
it is not at all desirable to do so in marine work, because a 
single ventilating plant on board ship would mean an ex- 
ceedingly complex system of piping and the use of large 
mains, which would be cumbersome and occupy much valu- 
able space. Consequently it is general practice to instal 
small units, each of which takes care of a special portion 
of the vessel. This applies especially to large ocean-going 
steamers, though in smaller vessels, such as are, for instance, 
used in cross-channel trattic, a single large installation is 
frequently employed. 

It goes without saying that the ventilation of a ship has 
to be effected by mechanical means—viz., by fan3, which 
die usually of the centrifugal type. Propeller fans are 
Sometimes used for auxiliary ventilation, but, since they 
act independently of the main ventilation scheme, and are 


Fig. I. | 
Small Sirocco Fan and Motor. 
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only employed for removing air from small cabins, &c., 
they cannot he seriously included in this subject. The 
essential requirements of a fau for ship ventilation are that 
it should be as small as possible compared with its volu- 
metric output. It should run noiselessly and be thoroughly 
reliable in operation, so that the liability of breakdown is 
reduced to a minimum. 

A fan which is used extensively for this class of work is 
the Sirocco centrifugal fan, which may be found in large 


Fig. 2.—Small and Large Sirocco Ventilating Fans Compared. 


Note the compact starting Gear on the Motor Case 
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Tue “SARCO” AUTOMATIC CO; RECORDER 


A real Fuel Saver of Great Value to all Steam Users. £^ 
Interesting Literature Free SAN DERS, REHDERS & CO., LTD., Hundreds of Installa 


on Application 108, Fenchurch Street; LONDON, E.C. Prove its Value, 


numbers in operation on all the principal vessels of the Forced draught and stoke-holeventilation, two intim 


world. Its principle of construction is well known, so that connected subjects, offer a large field for fan work, the 
of fans being, as a rule, somewhat larger than those 


recapitulation on this occasion is unnecessary, and it will 
be sufficient to mention that it is due to its 
compact size and high volumetric efficiency 
that this type of fan has been accorded such 
a favourable reception on British and foreign 
vessels. Electric motors аге chiefly em- 
ployed for operating the fans, for the reason 
that they are small in size as compared with 
their power, while the necessary cables can 
be more readily led through parts of the 
vessel which would be inaccessible to steam 
pipes were steam used as motive power in 
place of electricity. 

The accompanying illustrations (Figs. 1 Fig. 4.--Group of Sirocco Electric Fans. 
and 2) show various sizes of electrically- 


for ventilation purposes. As an instance may be q 
two 35 in. Sirocco fans direct-coupled to electric mote 
stalled on the t.ss. “Oriana,” of the Pacific Steam Navi 
Co. Eachof these fansis capable of discharging 23,000 et 
ofair perminuteagainst j in. water gauge to assist Шей 
of six double-ended and three single-ended boilers. 
fans are placed in the fidley fore and aft of the funnt 
communicate with the fore and aft stoke-holes respect 
In hot climates, in sultry weather, or witha following 
the effect of these f»ns is very marked. 
Centrifugal fans are also largely used in connectio 
refrigeration on board ship, an application which hai 
developed to a large extent during the last few yeal 
is interesting to note in this connection that there 
less than 182 refrigerator steamers plying betwee 
country and Australia and South America, having 
capacity of over 12,000,000 carcases. Among other 
cations of centrifugal fans on board ship may be men 
the ventilation of holds in cargo ships, particularly 0 
carrying perishable goods. They are also installed or 
cattle ships, where ventilation is especially neeessar 
valuable cattle and horses are carried in tropical lat 
while their use on grain ships is highly important, u 
to keep the temperature low and avoid the ferme 
Fig. 3 Tuo M | ЖОР heating of this class of cargo. Figs. 4 and о are! 
g. 3. Isolated Application of Sirocco Fan in Ship Work. tions of groups of Sirocco tans аз specially applied f 
ventilation. 
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driven fans which are used in large numbers 


| 
І | › . . 
[ оп British battleships. The smallest size Sn рача eC VY 
| shown in Fig. 1, measures only 201п. by e | Аб — 
v Р t ч А ! леч 


„> м + 
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19 in. by 24 in., high; but when running at E 2: | em 
a speed of 1,300 revs. per min. its capacity is 5 om “< i 
1,000 cubic ft. per minute. The starter, con- 
sisting of a double-pole switch enclosed in a 
watertight box, is fixed to the top of the 
motor. 

Fig. 3 shows how small independent sets 
| may be used for the ventilation of à special 
section of the ship. The particular fan illus- 
trated is installed on the Allan liner “ Vir- 
ginian,” and is used for exhausting air from 
lavatories, alley ways, Хе, 5 
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Fig. 5.—Row of Special Battleship Type Sirocco Fans 
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Switchgear and Switchboards. 
Ү the extension of electric power supply in industrial 
circles not only is there a demand created for motors 
and mechanical apparatus, but also a keen interest 
is stimulated in switches and switchgear. From the latest 
list—iu neat pocket form we may incidentally remark— 
issued by Veritys Limited, we gather that a most complete 
range of switching apparatus is manufactured at the com- 
pany’s Aston Works, Birmingham. From small knife 
switches and fuses to large switchboards and motor control 
gear, the products of the company in this direction extend. 
We do not, of course, need to remind our readers that 
Messrs. Veritys Limited have been manufacturers of switch- 
gear for many years, and on this account their products 
are completely standardised and embody numerous improve- 
ments introduced as the result of extensive experience. 
An effective circuit breaker known as the VS (Verity & 
Selby) is illustrated in the open and closed positions in 
Fig. 1. It is a carbon breaker though magnetic blow-outs 
are fitted when required. A glance at the views given will 
at once bring out the main features of the device. It will 
be noticed that no current is carried through any hinged 
part of the breaker, a heavy laminated brush carried by a 
pivoted arm serving to bridge the main fixed contacts. 
This contact arm is provided with a wide slot, in which is 
the bearing of a toggle link. This link is connected to a 
lever extension of the handle, which in turn is hinged on 
a substantial bearing block at the base of the insulating 
slab on which the breaker is mounted. With this con- 
struction a smooth action is assured, while great pressure 
can be exerted on the laminated brush when closing the 
circuit. The toggle is set in the closed position just 
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beyond the dead centre, and the trip coil breaks this 
knuckle when the hreaker is opened automatically ; the 
same may be done by hand hy pulling a small knob. The 
breaker flies out smartly by reason of a spring controlled 
plunger, which presses against the centre of the contact 
arm when the breaker is in. Release of the toggle allows 
the full pressure of this plunger to be exerted upon the 
opening of the breaker. The trip coil is mounted in the 
standard patterns, at the back of the breaker, but it is 
* 


Fig. I. V. S. Carbon Circuit-Breaker, Open and Closed. 
fitted at the front when so required. Substantial beading 
contacts are fitted to the main lamine to prevent“ blobbing” 
of the copper, and the final carbon breaks are of solid pro- 
portions. The breaker has a free handle movement so that 
it may not be held in on short circuit. The capacity of 
these breakers varies between 20 and 2,000 amperes rating, 
and they are designed to operate on direct-current circuits 
up to 700 volts. Single and double pole breakers are sup- 
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plied, and the usual requirements as to overload, no-load is clearly depicted in Fig. 4, which shows the back vi 


| and reverse current release can be met either separately or a low-tension switchboard of large capacity. The 
in combination. bars, projecting shanks and couplings are promit 


Many different styles of fuses are made by Veritys 
Limited, including small distribution board fuses, ironclad 
service fuses, and large switch fuses for power circuits and 
feeder pillars. We illustrate in Fig. 2 two views of a large 
open type protected fuse for heavy capacities ; this pattern 
is built for circuits of 1,000 amperes capacity and upwards. 
It is of massive construction, and has been designed for 

| safe handling and. simplicity of renewal. The fuse wire is 
| asbestos covered, and arranged to provide a long break 
a | with a low voltage drop. A porcelain handle is fitted to 
the carrier, which is protected on all sides when in position 

| in the contacts. 
| In Fig. 3 we show a neat form of ironclad distribution 
| board for industrial power circuits and exposed situations 
generally. Each fuse has its own independent insulating 
base, and is shielded from its neighbour and the sides of the 


Fig. 3.--Power Distribution Board with“ Han-Grip” F 


shown, and the entire absence of bends and curve 
is distinctly noticeable. The neat manner m wh 
strument leads are run in conduit along the top: 
panels should also be observed. The panels aree 
slate or marble niounted in an. iron or steel girdet 
work. 

Of the many other Verity switching devices we 
refer here in detail, but we may suggest that in 
engineers and electricians should apply for a cop 
catalogue to which we referred at the opening of thi! 


T 


| Fig. 2.—“ Aston Open Protected Fuse, of large capacity, with 
Porcelain Handie. 
‘The Fuse is shown on the right in the closed position. 


box by fireproof guards. A "bus bar runs the length of 
one set of terminals and two inlets are included for feeder 
cables. The other terminals have each a separate cable 
| outlet facing them. The fuses are of Verity's * Han-Grip" 
| design, and are interchangeable in the clips and lined with 
asbestos tube, which does not fall out when the carrier is 
empty. The sides of the iron box in which these fuses аге. 
| mounted are lined with silicate in the standard patterns 
and with asbestos when required. 
| A considerable amount of special switchboard work is 
undertaken by Veritys Limited, and in both large and 
| small gears special attention is paid to the connections at 
the back of the panels. Bent "bus bars or connections are 
carefully avoided, and contact shanks are made long enough Fig. 4.—Back View of Connections of Low-Tension Hea 
to build up the couplings neatly and symmetrically. This Switchboard, 
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SOMETHING NEW 


in all lines of Electrio Lighting 
Material can be seen at 


| LIMITED, п 
113-117, CHARING CROSS ROAD, 


LONDON, W.C. 


A Vieit ie Solicited. 
—— — 


SIMPLEX WIRES & CABLES 


. ape worthy of the big reputation which 
belongs to all that is “ SIMPLEX.” 


Works— 


GARRISON LANE, BIRMINGHAM, 


And at 
6, Bull’s Head Yard, Corporation Street, MANCHESTER. 
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Portable Electric Winches. xx 


HE general distribution of electric power and the 
commercial efficiency of the small electric motor 
may be said to be responsible for the introduction 

of portable motor-driven appliances. Of late years the 
humber of portable electric tools has considerably in- 
creased, and with that increase has come a more emphatic 
approval of such devices. Since municipalities and com- 
panies giving an electric power service have “ pushed ” 
this class of supply a stimulus has been given to the use 
of numerous portable tools for building and other opera- 
tions requiring temporary machinery. 

We give illustrations herewith of a small portable elec- 
tric winch made by the Oerlikon Co. which should prove 
useful to builders, contractors and in engineering works, 
shipyards, &c., in fact, under any circumstances which call 
for hauling and hoisting work. For building operations in 
Particular it would be indispensable did the contractor but 
appreciate the utility of such a machine on his site. 

he winch compnises essentially a substantial trolley, a 
small motor with starting gear and a winding drum. These 
three have been combined to form a light, compact, yet 
powerful hoist, which may be easily transferred from place 
to place, Strength has not been sacrificed to lightness in 
the general construction. 

he motor equipment can be made suitable for direct- 
current and alternating-current circuits, the weight of the 
atter being somewhat less than that of the former. The 
standard size of winch has been fixed at 1 ton capacity, 
with a drum speed of 90 ft. per minute. 


| 


SIMPLEX CONDUITS- 
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The trolley is built up of wrought- 
iron girder framing, suitably braced and 
strengthened, and the whole is mounted 
on two large rear wheels and a bogie at 
the front fitted with two small wheels. 
A hinged pole is attached to the bogie 
for tractive purposes. When in use the 
large trolley wheels are held rigid by 
brake blocks, and two sprags are lowered 
(see illustration) to prevent end move- 
ment in the direction of the pull on the 
hoisting rope, 

The winch proper is driven by a worm, 
engaging with a worm wheel on the wind- 
ing drum. The worm shaft is connected 
to the motor through a bolted coupling, 
which also does duty as a brake disc. The 
worm spindle is fitted with a ball-thrust 
bearing, and the whole drive runs in an 
oil bath. This ensures constant and 
efficient lubrication of the most important 
working parts. The worm is of hardened 
steel, machine-cut, and the worm wheel 
is of hard bronze, also with machine-cut 
teeth. 

The motor is controlled from a start- 
ing and reversing switeh of simple con-. 
struction. Current is led into the ap- 
paratus by a flexible cable, which can be wound up on à 
drum when not in use. The arrangement of this gear will 
be evident from an examination of the accompanying illus- 


trations. The attendant has only two levers to manipulate . 


in operating the winch; one is attached to the controller 
and gives command of the motor, and the other actuates 
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Near View of Portable Electric Winch, showing Contoller and (on the right) Small 
Drum for Flexible Cable. 


the brake gear. The working costs for a winch capable of 
lifting 4 ton, and taking the price of current as 1 8d. per 
unit, have been given to us as follows: Assuming, that in 
a working day of 10 hours a total load of 100 tons can be 
raised by a winch similar to the above to a height of 50 fl. 
the lifts work out as 20 per hour. Each lift takes 3 minutes 
divided up as follows :— 

30 seconds for raising the load, 

30 seconds for lowering the hook, "^ 

190 seconds for different operations, such as loading, &t. 

A 6 mr. electric motor requires about 6 kw. The time 


ә 9 з 
during which the motor is working is 600 10 hours. 
The total power absorbed is, therefore, ове 
hours and the working costs рег day are 10X 1:8d.=1s. б 

Take another instance of a working run of five pui 
which a total load of 100 tons is raised 50 ft. by a sumar 
winch. v | | 

The number of lifts per day is 200, or 40 per hour. : 

Each lift takes 90 seconds, divided up ав in the previot 


example. А бнер. motor requires about 6 kw. The time 
during which the motor is working is 
30 X 200 _ 1-66 hours. 
3,600 | 


The total energy is 
| 6 x 1:66—10 kw.-hours, 
and the working costs per day are 
10x 1:8d.— 1s. 6d. for the 

The above figures, of course, make no allowance ^ z 
convenience and portability of the apparatus enn 
with steam plant. If put to the credit oe ur fit 
item would add materially to the evidence in its sd | 
the purposes named above. Many an important Pot 
contracting work could be proceeded with at shor steam 
by the aid of a device of this kind, whereas with à ш 
equipment, which is heavier than electric, muc 
would be lost in getting it into position. <°% on fer 
nature of the electric winch would als tell in its favour! 
working in confined spaces, &c. by Mr. C. 

The winches are supplied in this country bY London 
Wuthrich, the manager and resident engineer at e rfolk- 
oflice of the Oerlikon Co, Oswaldestre House, NO 
strect, London, W.C. 
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PORTABLE ELECTRIC TOOLS 


a 
We make all types of Electric Tools and Drills. 

Machines which are solidly and reliably 
constructed and which have made a reputa- 
tion for themselves. They are used all over 
the world 


Many of our clients are machine tool makers, 


who appreciate the necessity of solidity in the 
construction of these small Portable Tools. 


Motors and Machine Cools. 


ACHINE tool makers have done more to encourage 
electric power utilisation than any individual body of 
engineers in industry. When the history of electric 

power comes to be written in detail,it will be recorded that 
in the domain of machine tools the electric motor appeared 
earlier than in other spheres, and that its application m this 
partieular department of industry was produc- 

tive of types of motors which proved of great 
service п making the electric drive better 
known. We think that the electrical engi- 

neer may take credit for the development of 

the heavy machine tool. With the motor 
mounted on the tool a combination is ob- 

tained which makes for efficiency, rapid and 
accurate produetion and ease of control in ; 
operation. The chief merit of the motor-tool 

seems to be in the increased output obtain- 

able, due to the independence of the drive and 

the wide range of speed available. | 


Field Frame of “ Lancashire ” Interpole Motor, showing arrangement of Field 
Coils and Connections. 


3 С 


164 in. Centre Lathe, by Сана Bros., driven through Triple Gearing by “Lancashire” Variable Speed N du 


Multiple Spindle Drilling Machine driven through Gearing by 
* Lancashire” Variable Speed Interpole Motor. 


We have on previous occasions referred to the special 
work done by the Lancashire Dynamo & Motor Co. in the 
equipment of machine tools, more particularly with their 
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interpole direct-current motor having a variable s 
regulation of about 6 to 1. The standard field syste 
one of these motors is illustrated herewith We w 
stand that the wide range of speed referred to is obt 
with sparkless commutation and by shunt regulation | 
The latter, of course, greatly simplifies the control gear 
makes it easier to handle by the ordinary mechanic. Wt 
illustrate а 163 in. centre lathe built by Craven Bros, 
driven by a large Lancashire interpole variable-speed n 
This is mounted directly on the headstock and is cot 
to the lathe by suitable gearing. It will be noticed 
the starter gear is attached to the lathe bed, and п 
a neighbouring wall or column. This practice of mt 
the motor and its controlling apparatus an integral p: 
the machine tool is extending among tool makers, à 
may be taken as a mark of appreciation of the value« 
electric motor as a driving medium. The lathe ar 
equipment as shown herewith may be taken as {ури 
good practice in motor-driven machine-tool constru 

We give another illustration of a multiple spindle dr 
machine driven by a Lancashire standard vertical pe 
motor. This is a most interesting example of 
direct-connected motor for machine-tool work. It w 
noticed that the ordinary gearing for the main spindle 
tained, but the place of the eountershaft and belt pul 
taken by the motor itself. This is mounted on a sul 
tial bracket surmounting the main supporting @ 
and is geared down to the drill by single redi 
gearing. The motor is placed where space is least wi 
and by this method more room is provided round thi 
of the tool. We recently saw a similar machine i 
Trafford Park works of the company and were muc 
pressed by its quiet running and ease of control. 

The foregoing are interesting indications of the tn 
events in machine-tool design and construction. The 
also be taken as indicative of the enterprise of: 
makers iu breaking down the prejudice of the machin 
manufacturer and bringing him to practical apprec 
of the value of the electric motor. In this respe 
Lancashire Dynamo & Motor Co. has done much 
pioneer work, and now has a range of standard ma 
suitable for tool driving. 


GENT 170 MANCHESTER 


KENDALL & 


Universal Tapping Machine Gear driven by“ Lancashire” Variable Speed Motor. The motor starter and speed regulator 
are mounted directly on the frame of the machine. 
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Che Flamgold Arc Camp. 


HE name of this latest addition to the ranks of flame 
arc lamps cannot fail to associate the product with 
the manufacturers responsible for it. The * Angold " 

аге lamps of the General Electric Co. are so well known 
by their trade name that the very word recalls the initials 
t. E. C. The dubbing of the Angold flame are the * Flam- 
gold” is a distinctly happy thought, as doubtless the name 
will bring to mind a standard electrical device of proved 
utility. 

The “Flamgold” are is a gravity feed lamp with diver- 
gent carbons above the are. We understand that it has 
been developed as the result of consider- 
able experimental work. A clockwork 
train controlled by a pair of solenoids. 
shunt and series, and governed by an 
air-fan brake, constituting the mecha- 
nism of the lamp. Passing over heavy 
drums in the clockwork are the feed 
hands, to the opposite ends of which 
the carbon holders are attached. The 
series solenoid plunger is arranged to 
separate the carbon tips for striking the 
are. By reason of the positive feeding 
mechanism the control of the burning 
of the lamp is made certain at all times 
and the tendency to stick is reduced. 
Two small magnets are fitted for the 
deflection of the flame, and we under- 
stand that they hold the arc in a good 
central burning position. They also 
check any wandering of the arc up the 
sides of the carbons. A toughened metal & 
casting is used in bell shape as a re- 
flector for the arc in preference to the 
reflectors of refractory material more 
commonly used with flame lamps. 
Ample room is left for trimming the 
arc, as only one guide rod is used for 
each carbon holder. The type of carbon 
holder adopted is said to ensure automatic aligmnent and 
conduce to quick trimming. From our inspection of the 
lamp it has numerous good features which will commend 
themselves to electricians generally. 

The standard pattern consumes nine amperes, and either 
White or yellow flame carbons can be employed. The life 
of the lamp is 10 to 12 hours with one pair of carbons. 
Thelamps burn two, three, four or five in series on cir- 
Cuits of suitable voltage. The standard finish of these 
lamps is dark blue enamel with bright copper spinnings. 
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is the most effective, as well as the most economical, 
yet introduced. It consists of full rounded letters and . 
presents a most pleasing appearance by daylight as. 
well as when illuminated. | 
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London Tübe Railways. 

IN our last issue we referred to the improved traffic now 
being experienced by some of the underground railways 
of London ; this Improvement is borne out by the reports 
for the last half-year which have been issued by the direc- 
tors of several of the companies during the past week, and 
abstracts of which appear elsewhere in this issue. A satis- 
factory feature, shown hy an examination of the accounts, 
1s that the working expenses are being reduced ; thus, in the 
case of the Great N от егп, Piccadilly & Brompton Railway 
the tota] expenses have decreased from 6:24. per car-mile in 
the first six months of 1907, to 5-3d. in the latter six months, 
the corresponding decrease in the case of the Bakerloo line 
heing from 6:934. to 6ódoód. The working expenses of 51d. 
Per car-mile obtained on the Charing Cross, Euston & 

ampstead Railway show that this line has been run very 
economically during its first six months of operation, but 
as the receipts are only 62d. per car-mile there is need of 
а considerable increase in trathe before a satisfactory return 
can be made on the capital invested. This may eventually 
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take place, as the experience of the other tubes of this 
group shows that it requires some little time for the posi- 
tions of the tubes to become known and for their advan- 
tages to be recognised, and as the working expenses should 
be little affected hy even а large increase of traffic, we 
hope that the future will bring a steady improvement. 
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Colonial and Foreign Electrical Developments. 

Оов annual tables dealing with Colonial and Е oreign 
electricity works, electric tramways and railways (excluding 
those in Europe) have hitherto been issued only with The 
Electrician Electrical Trades’ Directory, But this year it 
has heen decided to publish them also with The Electrician 
aud they accompany the present issue. These tables now 
contain particulars of many new works and of electricity 
undertakings which have recently been completely modern- 
ised. The most interesting of such new or modernised 
undertakings are those of Mexico City, Rio de Janeiro, 
Madras, San José (Costa Rica), Dunedin, California and 
Salt Lake City ; and brief particulars are also given of some 
recent typical hydro-electric schemes. From these it appears 
that the present tendency is to generate tliree-phase current 
at from 2,300 to 2.500 volts and 60 frequency, then to raise 
the pressure by transformers to 50,000-60,000 volts for 
transmission purposes, finally reducing the pressure for 
distribution. A glance through the electricity supply table 
will show that in nearly all towns alternating current is 
being supplied, in some cases in addition to continuous 
current, whilst in only a few cases is a continuous-current 
supply alone being giveu. One of the largest undertakings 
in the world is now that of Mexico City ; the company 
have already 45,475 kw. of plant installed in their works 
and over 13,000 consumers connected; whilst the Rio de 
Janeiro Tramway, Light & Power Co. have 20,000 kw. of 
plant, and the California Gas & Electric Co. control 
stations having 50,000 kw. of plant, and the Los Angeles 
Edison Co. 60,000 kw. The prices charged for current 
appear to be much higher than those prevailing in 
this country, but in this connection it should be noted 
that we have been unable to obtain particulars of the 
charges made by some of the largest undertakings, and, 
therefore, our information on this point is somewhat in- 
complete. As regards plant, Messrs. Babeock & Wileox 
seem to have obtained the contracts for boilers in the 
majority of cases, and very few stations have boilers of 
the Lancashire type installed. This is probably on account 
of the greater facilities for shipment offered hy water-tube 
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hoilers. This advantage applies also to turbo-generators |. 


and should alone cause a considerably increased demand 
for such machines, apart from any economy in steam con- 
sumption. 


— — 


The Protection of High- Tension Lines. 


Ix this country little attention has been paid to the pro- 


tection of electrical circuits against lightning and surges of 
pressure arising from internal causes, but a glance through 
the Proceedings of the American Institute of Electrical 
Engineers shows that this subject occupies a very promi- 
nent position among the Papers read and discussed in that 
country. The apparent neglect in this country can be 
largely accounted for by the fact that there have been no 
long power transmission lines, such as are very general in 
America and on the Continent, and that we are not 
troubled by lightning to so serious an extent. Thus, it 
is only natural that we should turn for our information 
regarding lightning arresters to the work which has been 
carried out by American engineers. The Paper by Mr. 
J. S. Peck, read and discussed last week at meetings of the 
Institution of Electrical Engineers both in London and 
Manchester, was of considerable interest, and very valuable 
discussions took place, the general opinion being that the 
electrolytic arrester would prove of great advantage, whilst 
the multi-gap arresters were much condemned. Attention 
was drawn by Mr. L. ANDREWS to an interesting point, in 
connection with the horn-type arrester. The theory 
usually held is that when an are is set up between 
the two limbs the process by which it rises, and even- 
tually breaks, is chiefly a mechanical спе due to the 
heating of the air in its immediate neighbourhood; thus, 
Mr. РЕск, in his Paper, attributed the action of the 
arrester to this cause. Mr. ANDREWs, however, explained 
that it was almost entirely а magnetic repulsion, as 
could be seen by drawing the directions of the current 
passing along and between the two limbs, and he stated 
that such an arrester would operate almost as satisfactorily 
when placed in an inverted position. Magnetic repulsion 
may certainly have a considerable effect, but that the heat- 
ing of the air is also a contributory cause is evident from 
the fact that an arc between two horizontal carbons rises, 
as was observed by Davy in his historic experiment. 
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International Electrotechnical Commission.— It is announced 
that M. E. Mascart has been appointed president of the Com- 
mission in place of the late Lord Kelvin. 

International Telegraph Conference, 1908.—The Inter- 
national Conference, which was announced to be held in 
Lisbon in April, and was postponed in consequence of recent 
events, will be held in Lisbon, opening on May 4th. 

Royal Society.—Among the Papers read at the meeting 
yesterday afternoon was one оп The Constitution of the 
Electric Spark," by Mr. T. Royds, and one on The Effect of 
Hydrogen on tbe Discharge of Negative Electricity from Hot 
Platinum," by Prof. H. A. Wilson, F. R. S. 

Recent Researches on Radio-Activity.— In our report of 
Prof. Ruthertord’s lecture on p. 639 of last week's issue, we 
stated that the high-tension accummulator battery of the Royal 
Institution was used for the demonstrations. We should have 
said that the battery was lent by Mr. Campbell Swinton. 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 
Dec. 25, 1907 Feb. 10, 1908 


Jan. 14, 1908 ... Кы 
Feb. 5,1908 ... ua 


Bathurst—Bissao 
Cayenne—Salina ............... 
Trinidad— Demerara 
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Sir Irving Courtenay.— We are glad to learn that Sir Itving 
urtenay, who has recently undergone a severe operation, 
is now convalescent and able to leave town for Brighton. 


Faraday House Old Students Association.— We are in 
formed that the annual dinner of the Association, which had 
been arranged for the 21st inst., has been indefinitely poti 
poned on account of the death of the wife of the President-Elect. 

Leeds Section of the Institution of Electrical Engineers. — 
The musical, as apart from the technical, talents of certain 
members of this section were strikingly emphasised at a 
smoking concert held at the Hotel Metropole, Leeds, on Thure- 
day, the 6th inst. Mr. G. D. A. Parr (chairman of the section) 
presided, and the performers included Messrs. T. Harding 
Churton, B. Hess, N. Nathan, C. F. Haigh, P. James, and б. 
Wilkinson. Mr. S. H. Smith, who seems to be a poet as wel 
as а singer, gave some topical songs of his own composition, 
while Moses Robson and Cook also obliged. The result vas 
a most enjoyable evening, and votes of thanks were carried to 
Messrs. Dickinson and Churton, the organisers of the programme. 


Manchester Students’ Section of the Institution of Blectrical 
Engineers.—As a change from the usual Paper and discussion 
the Committee of this section has arranged a debate on the 
vexed question of Gas versus Electricity for Illuminating 
Purposes,” which is to take place on Feb. 25th. The Council 
of the Manchester and District Junior Gas Association has ac- 
cepted with eagerness the challenge thus thrown down, and an 
extremely interesting debate is anticipated. A well-attended 
meeting is earnestly desired and a hearty welcome will be er- 
tended to all young engineers interested in this important topic. 
If the parent is not too proud to follow the lead of one of M 
youngest of her childen a similar meeting in London might D 
productive of much good, and lead to the dissipation of a certati 
amount of misunderstanding. 

British Association.—The following, among others, ii 
been elected by the Council of the British Association {0 : 

residents of sections at the meeting of the Association to be 
held in Dublin in September next, under the general pani 
of Mr. Francis Darwin, F. R. S.: Section A (Mathematical 
Physical Science), Dr. W. N. Shaw, F.R.S. ; pni | 
(Chemistry), Prof. F. S. Kipping, F. R. S.; Section C (Geo E h 
Prof. J. Joly, F.R.S. ; Section E (Geography), Major E. ү 
Hills, C.M.G. ; Section F (Economie Science and Appui 
Lord Brassey ; Section G (Engineering), Mr. Dugald 1.0 
M. Inst. C. E.; Section L (Educational Science), Proi. ^ 
Miall Invitations to deliver evening discourses during 
meeting of the Association at Dublin have been accep i: 
Prof. H. H. Turner, F.R.S., Savilian Professor of дио 
at Oxford, who will take as his subject “ Halley's ee 
and Prof, W. M. Davis, of Harvard University, whose lec 
will be entitled The Lessons of the Colorado Cañon. 


An Exhaust Steam Turbine Plant. —4 Paper on 1 
was recently read before the American Iustitute of ао 
Engineers by Н.Н. Wait. The Paper describes an iné 8 dis 
at the Wisconsin Steel Co.’s mill at South Chicago. эң It 
is said to be the first plant of this character 1n Amer which 
has enabled two 250kw. engine-driven generators inan 
formerly operated the mill to be shut down, 1 steam 
estimated saving’ of coal from £2,000 to £4,000. 
consumption of the Rateau turbine was found to three 
per electrical horse-power-hour at full load, 1 rating 
months’ test at 51 per cent. average load factor, t а ane 
expenses per unit were: oil, waste, Kc. 0:004. ; nt 0-04%.: 
0-037d.; maintenance, &c., 0:005d.—i.e., а total 0 allowed 3! 
whilst the fixed charges (interest, depreciation, &c., 0-1 
12 рег cent. оп a basis of £16 per kilowatt) E unns iD 
making the total cost 0°149d. A case 18 also 1 Dussello 
connection with the Poensgen Steel Works at ving, ove" 
where a Rateau steam regenerator plant showed a | ost ө. 
the previous condensing arrangements, of about ^ 
in the amount of steam used. Јат 

Tramcar Axles.—The Light Railway and Tr 17 90 question 
has been collecting some valuable information on t ived 
of the breakages of tramcar axles. Replies have ue 
from a large number of tramway managers, and he бізше 
porary summarises the conclusions as follows : 
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of axles must be 4in. a8 a minimum, and may, with advan- 
tage, be 44 in. (2) The use of the key-way should be aban- 
doned, as being a direct and positive source of weakness. (3) 
Gear wheels should be pressed on hydraulically. (4) Wherever 
the diameter of the axle is reduced—at the journal, for in- 
stance—it should be carefully radiused off and no sharp 
angles left. (5) The chemical analysis for the axles should 
strictly limit the percentage of phosphorus and sulphur, and 
may allow some increase in manganese and silicon, provided 
such increase, as well as the carbon contents, do not prevent 
the metal from complying with the physical tests. (6) In the 
physical tests high tensile strain—say up to 35 to 40 tons— 
and elongation of 30 to 35 per cent. are necessary. (7) An- 
nealing or hardening in oil is very desirable, in order to 
eliminate the internal stresses which may otherwise be set up 
in the metal. : 


Standard Notation for Engineering Formule.—4At a recent 
meeting of the Civil and Mecbanical Engineers' Society an in- 
teresting discussion took place on this subject. The president 
(Mr. W. N. Twelvetrees) mentioned that the Engineering 
Standards Committee had appointed a sub-committee to con- 
sider the standardisation of electrical nomenclature and nota- 
tion, and had selected symbols for the formule incorporated in 
several of the reports issued by that body. It had also been 
decided that the International Electro-Technical Commission 
should consider at a future date the question of electrical 
symbols. Mr. Leslie Robertson, the secretary of the Engineer- 
ing Standards Committee, mentioned the difficulty which arose 
due to the symbols used in foreign text books unavoidably 
creeping into books circulated in this country. Mr. W. B. Esson 
drew attention to the neglect of this subject, and moved a re- 
solution requesting the Council to approach the Engineering 
Standards Committee, the universities having engineering 
faculties, the leading engineering institutions, societies and 
associations in the British Empire, with the object of bringing 
about concerted action in the matter. This resolution was 
carried nem. con. 


Junior Institution of Engineers.—The twenty-fourth annual 
dinner of this Institution was held on Saturday last at the 
Hotel Cecil, M. Gustave Canet, president, in the chair. Among 
those present were Lord Justice Fletcher Moulton, Count de 
la Vaulx, Col. R. E. Crompton, C.B., Commandant Schilling, 
Lieut..Col. Hugnet and Mr. Н. F. Donaldson. The birth of 
the entente cordiale having led the Institution to seek this year’s 
president in France, the trend of the speeches was quite cos- 
mopolitan. After M. Canet had paid a glowing tribute to the 
genius of the King, Mr. F. R. Durham proposed the health of 
the President of the French Republic; while Lord Justice 
Fletcher Moulton dealt with the subject of “ International 
Science,” to which Capt. F. Ferber and Col. R. E. Crompton 
responded. Mr. F. R. Durham, in reply to the toast of the 
Junior Institution, proposed by Mr. H. F. Donaldson, stated 
that, besides founding a medal for competition by first year 
students, the Institution had determined to have its own build- 
ing and had founded a fund for that purpose. It was hoped 
to widen its sphere of influence until its scope was quite inter- 
national, and with that end in view the summer meeting would 
this year take place in France. 


Wireless Telegraph Notes.—It is announced that the 
Admiralty have had under consideration for some time the 

uestion of the general supervision of wireless telegraphy in 
the British Fleet, and have decided that in every fleet and 
squadron there shall be an officer appointed who has received 
special training in wireless telegraphy. 

The duties of this officer will be to supervise personally wireless tele- 
ab exercises and instruction of operators, as well as to go from 
smp to ship and tune the various instruments. In the Channel, Home, 

| iterranean, and Atlantic Fleets the officer appointed will, us a 
е, bea torpedo lieutenant, who will be borne additional and attached 
en staff of the chief of staff or flag captain. In the other fleets 
Eus squadrons Royal Marine officers will be employed, who are to be 
tho Чеге! as assistants to the torpedo lieutenants of the flagships for 
A ese duties. Marine officers will be eligible for appointment us 1n- 
qua ote in wireless telegraphy, or as assistants for wireless telegraphy 
1 Candidates must have served at least one year at sea before 
int eligible for selection. When selected, they will undergo a course 

n the Torpedo School at Portsmouth. 
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In The Times Engineering Supplement of the 5th and 12th 
inst. Mr. Chas. Bright gives an interesting comparison between 
submarine telegraphy and radio-telegraphy, pointing out the 
certainty and speed of the former, and the possibilities of the 
latter, notwithstanding its present limitations. The future of 
wireless telegraphy depends to a large extent upon (1) the 
working capacity of a pair of stations, (2) how near stations can 
be placed without interference, (8) whether the electric power 
required will militate against the use of other stations and ships 
in the neighbourhood or passing within range, and (4) the 
amount of traffic secured. Mr. Bright, like many others, has 
sufficient faith in submarine cables to invest capital in such 
securities, and if there was a fall in their value at any time 
due to a “wireless scare” he would buy them as readily as 
possible, with the certainty of a rise before very long. 

It has now been arranged that Mr. Marconi will deliver his 
address on Wireless Telegraphy (referred to in our issue of 
January 31st) to the Liverpool Chamber of Commerce on the 
24th inst. at the Exchange Station Hotel, Liverpool, and he 
He be entertained to luncheon by the president, Sir Alfred 

ones. 


The Petrol Electric System as а Factor in the Motor 
Omnibus Problem.—In a Paper on this subject, read yesterday 
before the Rugby Engineering Society, Mr. Bernard Hopps 
expressed the opinion that the abnormal demands for motor 
cars by the omnibus companies had led to the present unsatis- 
factory type of vehicle. The rough manner in which the 
machinery was handled, and the high speed at which the cars 
were driven, naturally caused rapid depreciation, which, coupled 
with the demands of the Noise Committee, forced practi- 
cally all the newly-formed companies into liquidation, while the 
older-established horse-omnibus companies continued to run 
their motor vehicles, but at a considerable loss. Many of the 
900 motor 'buses in London at the present time were more or 
less obsolete, thus greatly handicapping the operations of the 
companies, as they could not be sacrificed owing to the capital 
expenditure involved, nor could they be run at a profit on 
account of the heavy maintenance charges. "Turning to the 
question of the most suitable vehicle for use in London, the 
author summarised the available types as follows: Steam, petrol 
engine with mechanical change-speed gear, petrol engine with 
hydraulic transmission, petrol engine with electric transmission 
and electric drive with accumulators. There was no doubt, for 
motor-omnibus propulsion, the steam system was a serious rival 
of the petrol engine with mechanical change-speed gear. Several 
schemes in which tha petrol-hydraulic system was used have 
been proposed, but, as far as the author was aware, no ex- 
tended trials have demonstrated its practicability for work in 
London. In designing a petrolelectric system ene 
should be of the simplest possible form, and the electrica 
equipment should be self-contained and sturdily built. 


Railway Electrification. —At a meeting of the Royal Auto- 
mobile Club held on Thursday, the 6th inst, Mr. Philip 
Dawson read a Paper entitled, London Traffic and Railway 
Electrification.” The author first dealt with the history of 
electric traction, not only as regards its application to the 
London Traffic problem, but in a general way, and showed 
that the three principal causes which had produced electrifica- 
tion were difficulties of ventilation, costliness of fuel and a de- 
sire to increase the earning capacity of any railway. In their 
report on the question of London traffic the Royal Commission 
considered that the adoption of electric traction on the sub- 
urban lines would mitigate overcrowding, and that so long as 
these lines were worked by steam little improvement in the 
services could be expected. The principal reasons which must 
eventually bring about electric traction were the greater 
acceleration which was possible, the easier operation in terminal 
stations and the possibility of splitting up or putting together 
trains so that any desired size, in accordance with traffic re- 
quirements, might be obtained. The enormous increase in the 
journeys per head of population that had taken place in late 

ears was shown by the fact that, while in 1867 25 journeys 
were performed, in 1890 they had inereased to 90, and at the 
present time they were over 200. The author quoted stato- 
ments of Mr. W. Wilgue, of the New York Central Railway Co., 
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is li 1 1 1 | He suggested that England similarly might find it a profitable invest- 
о iy ше dad жез кош асое шо 5 ment io. devote the money spent in constructing one battleship per 
1 ; аны side 897 team, Th 5 of thà elec annum to the National Physical Laboratory instead of preparing for 
had passed his expectations. e mai - 


ften i war. Sir William White, in proposing the 1 „The пун 
trical equipment was less, the rolling stock was not so often in | Society,” congratulated the Society on accomplishing so much in a 
the acon 2 that not only was a greater interest and deprecia- | comparatively short life. Unfortunately it became more and more 


: : : cialise. Physics was the basis of many of our societies, 
tion neutralised, but there was a net saving in repaire a nd iut hence рео в society might be new societies sprang 
fixed charges of 19 per cent. Further, the electric locomotives up from time to time, and individually we had to be content with a 
showed a saving of four hours per day, equal to 18 per cent., | small corner of knowledge. In responding, the President dwelt on 
in ti i in train | the importance of research. At the present day there were many 
in time, and were able to handle a 2 per bas к science teachers and many compilers of books who did no research. 
ш ileage. Regarding the сові of coal it was possible with electric They were well up in the letter о science, but not in the spirit thereof, 

\ se less and cheaper coal, the saving under this | i t that their writings lacked a most essential quality, 
reading being, 000 д | Th ath hil 1 FER ined only by actual research. If such men 
heading being about £68 per annum. e author, while | which could be gained only by actu 2 

thin subiest specially noticed the fact that the District Rail- | attended the meetings of the Society they would fon cere 
s . ч d ]d | taste for research, an would benefit accordingly. e appealed also 
way was principally used by short-distance traffic and cou to the leaders of physical science to attend the meetings, nd 
not, for this reason, compete successfully with either trams ог for their own benefit, but from a sense of duty, for he was sue 
motor omnibuses. Further, when this railway was converted there was nothing so inspiriting to the younger members as contact 
it was necessary to scrap all the steam equipment, while in | with men who had сано gout importent 15 Жы кы с. 
the case of a suburban line the existing rolling stock would 2T сои а with 105 i us Ralviu and Bis brother 
be applied to other uses. The figures for the Mersey Thomson. Dr. Chree, the President-elect, also responded to this hn 
Railway, however, showed that for an increase in 10 per | and, in a humorous speech, described how the атр ga : 
cent. in total expenditure the train mileage had increased | Society might be пасма сла пон шов ошз a dea Pp ja 
167 per cent.; whilst locomotive expenses in 190i, when Ludi pone үз een CORE honorary secretaries, to which 
worked by steam, were 13:65d. per train-mile, in 1905, when | Me M R. бор апа Prof. W. Cassie responded. 
worked electrically, they were 5:95d. per train-mile. The | | 
saving, however, was not so great as these figures indicated, 
because the seating capacity of the electric trains was only 
about half that of the steam trains. The author then briefly 
dealt with the various systems of electric traction that are at 


ы Pers Le RS 
present in use, paying particular attention to the high-tension 

single-phase method that is to be used on the Brighton line. 
In conclusion, he emphasised the view that electrification 
should not be resorted to for the purpose of decreasing work- 
ing expenses, but for increasing earning capacity. 


The Physical Society.—A dinner of the Society was held on 
Tuesday last, the 11th inst., at the Hotel Cecil, London, when 
the chair was taken by the president, Prof. J. Perry, F.R.S., 
and a number of distinguished guests and fellows of the 
Society were present, including Sir David Gill, K.C.B., F. R. S., 
Sir William Ramsay, K.C.B., F. RS., Sir William White, 
K. C. B., F. R. S., Sir J. Denison Pender, K.C.M.G., Rear- 
Admiral Sir Н. B. Jackson, K. C. V. O., Principal Sir Arthur W. 
Rücker, F. R. S., Sir Joseph Swan, F.R.S., Col. R. E. Crompton, 
C. B., R. E., Prof. W. G. Adams, F. R. S., Mr. Shelford Bid well, 
F. R. S., Dr. C. Chree, F. R. S., Mr. W. Duddell, F. R. S., Prof. 
Carey Foster, F. R. S., Dr. К. T. Glazebrook, F. R. S., Prof. 
Reinold, F. R S., Mr. J. Swinburne, F. R. S., Prof. S. P. Thomp- 
son, F.R.S., and Dr. W. Watson, F. R. S. 


Sir Arthur Rücker, in proposing the toast of Our Guests,” re- 
marked that it was, perhaps, a little difficult to understand why all the 
guests that evening were not already Fellows of the Society ; if they 
were not, they certainly ought to be, for the work of such men as Sir 
David Gill, whom we welcomed back to this country though the loss to 
South Africa was great, and of Sir William White was intimately con- 
nected with the objects of the Physical Society. Sir David Gill, in 
responding, expressed his pleasure nt being present as a guest of the 
Society, and referred to the foremost position hitherto occupied 
by Great Britain in the world of physics, as shown by the honoured 
names of Faraday, Maxwell, Kclvin and others, whose traditions were 
now being handed down by such men as Lord Rayleigh and Prof. J. J. 
Thomson. Sir William Ramsay, in responding to the same toast, 
dwelt on the relations of physics und chemistry. A great deal of use- 
less physical work was done at times because the physicist determined 
the physical constants of substances without troubling to ensure the 
purity of the body under observation. This remark applied, for 
example, to a greut deal of Regnault’s work. Chemistry bad been 
defined by Huxley as the dirty part of physics. However true that 
definition might have been at the time when it was given, chemistry 
had now outgrown such a statement, and had extended its field not 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, February 14th (to-day). . 
PuystcaL Society. : T 
: Annual General Meeting iu the Physics Laboratory, 
5 "Colle e of Science, Imperia Institute-road, South Kensington. 
Presidential address. 
SATURDAY, February 15th. P 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ed 
7% a.m. Visit to the India-Rubber, Gutta Percha & Telegra 
Works Co. 's works at Silvertown, E. 
MONDAY, February 17th. ЭУ 
Lexie SECTION OF THE INSTITUTION OF ELECTRICAL BUTA 
7:30 p.m. Meeting atthe University, Leeds. Discussion op AG 
Cost of Electrical Power for Industrial Purposes DY - 
J. F. C. Snell. 


ROYAL Society OF ARTS. E 
i i tor 
; p.m. Meeti t John-street, Adelphi. Fifth Cantor fee, 
: с The Theory and Practice of Clock Making,” by Mr 
H. H. Cunnynghame, C.B. 


TUESDAY, February 18th. MTS 
MANCHESTER SECTION OF THE IxsriTUTION OF ELECTRICAL E d 
7:J0 p.m. Meeting at the Physical Laboratory, ns S. 
Manchester. Paper on Direct-Current Turbo- 
by Mr. W. Hoult. 
INSTITUTION OF CIVIL ENGINEERS. — 
і tminster. 5 
S p.m. Meeting at Great George street, Wes мыл 
Р Shaft-Si nking at the Horden Colliery, South-East Tut 
by Mr. J. J. Prest. and on “The New York Кар 
Subway,” by Mr. W. B. Parsons. 
THURSDAY, February 20th. < 
INSTITUTION OF ELECTRICAL ENGINEERS. Ж 
8 p.m. Meeting at Great George-street, м "br Mr. H 
Electrical Power in Railway Goods Ware е s by Vr. C. E. 
Henderson, and on ** Electric Power in Docks, 
Taylor. | RON | 
JUNIOR INSTITUTION OF ENGINEERS. White 
i i ice Institution, W. 
р.п. Meeting at the Royal United Service DM 
ii "hall: T Baer оп Practical Notes on the Testing B 
Engines," by Mr. G. Whalley. 
FRIDAY, February 21st. . | m | 
| Tur ELECTRO-HakMONIC SOCIETY. 


> Ladies 
" Pm j re-street, W. 
merely into close touch with physics, but with mathematics also. In s pam. Concert at Bechstein Hall, 5 
fact, one of the chief difficulties of the chemist at the present time was night. -AL INSTITUTION. 
the solution of the mathematical problems involved in chemistry, and RovAr INSTITU « The Ether 
there would be a great opening for „tame mathematicians” who 


would hold themselves at the disposal of the chemist. 
the President, Prof. E. B. Rosa, of the National Bureau of Standards, 
Washington, expressed his pleasure at being able to be present on 
this occasion. He had been much interested in visiting the National 
Physical Laboratory and observing the great progress that had been 
made since his 


last visit five years ago. At the National Bureau of 
Standards they were makin 


satisfactory headway, and hehoped that the 
laboratory would shortly be equal to any national laboratory in the 
world. In the United States they were spending u great deal of money 
on the science of agriculture, because agriculture was a national asset 


9 pm. Meeting at Albemarle-street. Discourse on 
of Space "by Sir Oliver Lodge, F.R.S. 
SATURDAY, February 22nd. 
JUNIOR IxsrrTUTION OF ENGINEERS. "m" 
4 pm, Visit to King’s College, Strand. Inspection 
mental Apparatus. 
BIRMINGHAM AND District ELECTRIC "od Бий 
; p.m. Meeting at the Municipal Technical tro-Depasition 
street, Birmingham. Paper on The Elec 
Silver,” by Mr. T. J. Baker. 


In response to 


aM 
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| Crane controllers are usually of the tramway type with 
N | 
ELECTRIC CRANES, external resistances. Figs. 25 to 27 relate to the mechanical 
BY Н. Н. BROUGHTON. construction of controllers. Fig. 26 shows the barrel or cylin- 
(Continued from page 507.) | | | 


Summary.—The author here deals with the important question of 


immi 


the resistances necessary for starting and controlling the speed of A P | | 
crane motors. The usual starting currents for the several motors are YZ TH рә» Pri zr || m m m V 
given, and also an equation enabling the total resistance of the starter 1. 4 СШ Ш ее BEEZ Ы eT | 
to be determined. The author concludes with a description of the Gare ЇЇ hun ¢ ТЇ ева 

| | EHT nu Angli n 
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three types of starting resistance generally used. 
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З. Controllers. —Next only in importance to the motors | 
themselves is the apparatus by which they are controlled. 
To start or to stop a motor a simple switch only is necessary, 
but for crane work, in addition to this, we must have some | 
means of regulating the speed and of reversing the motion. | 
It 18 essential for a controller to work continuously in | | Im 


the hands of unskilled men under the most exacting con- : 
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ditions of service without breakdown. To satisfy these Tp ог 
requirements it із necessary to make all parts subjected to ar a = 
Wear easily renewable, and to provide a magnetic or other 
blow-out device to minimise the injurious effect of sparking, 
due to the continual switching off, on the contacts. The 
manipulation should be easy, so that the operator may con- 
centrate his attention on the load. 


Briefly stated, the functions of a controller are :— 


(а) To connect the motor to the mains, with the whole 
of the regulating resistance in series. 

(6) To eut out the resistance step by step, until the 
inotor 1s connected straight on to the mains. 

(c) To reverse the field magnet connections, so that the 
motor will run in the reverse direction. * 

(7) To couple the motor so that it will work as a gene- ; 
rator, thus acting as an electric brake. 

(e) To connect the brake-releasing electro-magnet to the 
mains and to interlock this with the electric brake. der by Messrs. Witting, Eborall& Co. The square spindle of 
wild steel carries the gun-metal barrel, the component parts 
of which ave insulated from one another by micanite collars, 
and ше whole insulated from the spindle by means of a 
special insulating compound poured in hot. This material 
possesses the property of expanding at the point of solidi- 

fication, thereby insuring a thorough 
mechanical connection between the cur- 
rent carrying parts and the driving 
spindle; furthermore, its insulating pro- 
perties are such thatthere is no possibility 
of leakage taking place between the con- 
tacts and theframe. The gunmetal con- 
tact piecesformingthe barrel are furnished 
with hard-drawn copper faces, and these 
ia | are fixed by means of screws, thus facili- 


E controller thus practically resolves itself into a com- tating their easy replacement, when worn or damaged. It 
plicated arrangement of switches compressed into a small | has been proved, by long experience, that barrels built up 
compass. in this way are superior to those of insulating material with 


: Copyright. АП rights of reproduction are reserved. contacts mounted thereon. 
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The form and arrangement of the contact fingers for 


carrying current to and from the barrel will be perceived 
from the horizontal section, Fig. 25, and the position they 
occupy is clearly illustrated in Fig. 27. The copper-tipped 
finger itself is not elastic, but can be turned round a fixed 
point. A spiral spring presses the finger against the sliding 
contact, and the finger receives current by means of a 
knife-switch formed on the bottom end of the finger as 
shown in Fig. 25. The spiral spring of each contact finger 
can be readily unhooked, whereupon the whole finger may 


Fia. 28. 


be removed without any unscrewing. The fingers are 
mounted оп a heavy insulating slab, which is itself fixed 
to the controller back plate. In order to keep the dimen- 
sions of the controller within reasonable limits, it is neces- 
sary to place the contacts and fingers fairly close together. 
To prevent sparking or arcing between contacts, the switch- 
ing at the contact fingers takes place in compartments 


separated from each otber hy insulating plates of non- 
inflammable, non-hygroscopic tibrous material mounted on 
& pivoted iron framework, which may be swung outwards 
when the controller cover is removed, to make the eontact 
fingers and barrel accessible for cleaning and repairs. 

To prevent destructive arcing at the contacts, the barrel 
rotates within a powerful magnetic field produced by an 


adjacent electro-magnet, one pole of which is formed by 
the back of the controller case, and the other pole is the 
hinged iron plate carrying the spark arresters. 

A notched wheel is keyed to the spindle so as to allow 
the operator to feel the different positions of the controller 
cylinder, and the handle is fitted with a latch which auto- 


Bottom View 


Fic. 29d. 


matically locks it in the “ off” position until intention 
released. This prevents the switch being accidenta y 
moved by the operator. Ап auto-return gear 15 ioni 
ally fitted, by means of which the handle is returned to the 
“off” position immediately it is released. т 

In multi-motor cranes the control, in many cases, cal 
simplified by operating two of the controllers by a m 
gear from a single handle. The handle is so arrange » 
the direction of its motion is the same as that in which the 
load is to be moved; thus, lifting the controller handle He 
the load, and turning it to the right or left causes the gu 
to slew to right or left. Lifting the handle, and at is 
same time moving it sideways, brings about Simultaneous 


Fi. 30. 


s really 


lifting and slewing of the load. This arrangemeny = atten- 

necessary in order to allow the operator to keep the con- 

tion concentrated on the load, for over and dod levers 

troller handles there are frequently several brake 

and foot pedals to be attended to. ting 
Several arrangements of the controller operatits 

are shown in Figs. 28, 29, 30 aud 31. 


gear 
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The insulation resistance of the finished controller should 
be tested by applying 2,000 volts, alternating current, for 
half-an-hour, and the reliability is proved by repeatedly 
breaking a circuit on 100 per cent. overload. 

Messrs. Dick, Kerr & Co. have recently put on the 
market a form of crane controller differing in several im- 
portant respects from other designs. The controller is 
provided with the “metallic-shield” type of magnetic 
blow-out which the Company introduced some time ago.* 
In this type of blow-out the arc is drawn away from the 
barrel in a direction at right-angles to its axis. The 


MOTION 


LOOKING TO ов 
—ů— 
LOAD 


/ CRANE 


Ес. 31. 


Ms: partitions therefore are never in the direct lime 
i e arc, and it is impossible for one are to reach another 
“)acent are because the blow-out effect is produced between 


each one individually. 


e has heen demonstrated on a standard controller that 
t ағу current on a 500-volt inductive load can he broken 
5 time by slowly separating the finger aud con- 
9 у barely yọ of an inch without the slightest trouble. 
at е users will appreciate this as decreasing the likelihood 

aving cranes out of service owing to controller trouble. 


JJ BRUM үз E MM. CUAL CERA MUN RON 


* » 7 
Ког diagrams illustrating. the action of the metallic shield blow-out, 


“ee Engineering, Vol. LXXIV., p. 774. 


The arrangement of this interesting controller, known 
as the “ В” type, is shown in Fig. 32. In order to reduce 
the wearing surfaces to a minimum the controller is pro- 
vided with the smallest number of contacts required to 
give satisfactory operation. 

This is accomplished by arranging two rows of contact 
fingers for the power opposite one another at a distance 


| 


Ba | 


А f 
/ 
J 


E 
— 1 
== 
"T 


4 


of two ordinary running notches; it also comprises splitting 
up the resistance, the resistance leads of one side being 
connected to one row of contact-fingers, while the resistance 
leads of the other side are connected to the opposite row 
of contact-fingers. The reversing contacts are mounted on 
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Fia. 33.—RESISTANCE Вох FOR CONTROLLEB. 


the main barrel immediately below the power contacts. 
No blow-out field is provided for the reversing contacts, as: 
the current is ruptured before there is any break in this 
part of the controller. The blow-out coil is never short- 
circuited, but is shunted by a resistance on the first and all 
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succeeding notches. This shunt, however, is eliminated | Thewire-wound type, shown in Fig. 33, is used for currents 
in moving the handle to the “off” position, and ‘therefore, 
before the final break on the power drum, the maximum 
effect of the blow-out is available. no 

The controller is made in nine standard sizes :— 


R 10 has a capacity of 50 amperes\ 


R11 » 
R 20 
R 21 
R 30 " 
R 31 З 
R 40 
К 41 5 
R 42 


100 
150 
əп 
330 Maximum 
450 7 Voltage 650. 
650 
800 
1,000 


” / 


In order to keep down the dimensions of the cabin, or 
in cases where the space is very limited, some makers use 


Fic. 34. 


. admittedly the worst. 


controllers of the “ commutator ” 
type. The practice is bad, for of 
all the forms of motor controller 
which have appeared, this is 
Experi- 
ence shows that such controllers 
are unreliable in service, apart 
from their mechanical imperfec- 
tions, and the type has been 
abandoned by the leading manu- 
facturers. 

Resistances.—It is customary 
to limit the current on the first 
contact to 75 per cent. of full- 
load current for the travelling, 
hoisting and derricking motors, 
and also for the slewing motors 
of heavy jib cranes. This gives 
a reduction in speed of from 
60 to 70 per cent. at any load 
between full load and half load. 
In cases where the load is light 
and variable, such as traversing 
and slewing without load, it is 
sometimes desirable to arrange 
for an even greater speed re- 
duction than the above. By 
designing the starting resistance 
to limit the current on the first 
contact to 50 per cent. of full- 
load current, a reduction in 
speed is obtained amounting 
to 50 per cent. at loads vary- 
ing from full load to quarter 
load. 


The total resistance of the starter can be determined 
from the following equation, 


~ 


Ie E (+e ), 


wherein К is the resistance of the starter in ohms ; Eis 
the line of voltage; C is the starting current; 7, is the 
resistance of the armature ; 7, is the resistance of the series 
field winding. Ina starting resistance consisting of four 
sections the single sections may be divided in the pro- 
portion of 4 to 3 to 2 tol. 

The rating naturally depends upon the conditions of 
service. The usual ratings are for two and five minute 


service, and gene 


liberal. 


rally these will be found to be sufficiently 


The three types most commonly used аге :— 
1. Wire-wound resistances. 


*) 


2. Ribbon-spider resistances, 


9. Cast-grid resistances. 


up to about 25 amperes. The resistance is beacon or Eureka 
wire wound on porcelain cylinders, these being mounted in 
a perforated iron case, which is provided with a suitable 
terminal board, to allow of coupling up to the controller 
without difficulty. 

The ribbon-spider type is shown in Fig. 24. It is well 
suited for crane work on account of its great rigidity of 
construction, ability to withstand considerable wear-and- 
tear, and ease of repair. In one form of ribbon-spider re- 
sistance the coils are of special rolled iron or beacon ribbon, 
bare, sandwiched with asbestos tape, and wound tight on 
mica insulated three-legged spiders of tough cast iron. There 
is no soldered, riveted, or other joint between lengths of 
ribbon. The last turn serves to girth on a malleable iron 
saddle terminal; the finishing end of the ribbon is bent 
over an are piece which is then levered into a dovetail 
recess in the terminal and riveted over, thus straining the 
ribbon up tight, ensuring a sound connection without 
the use of solder. Should the outside turn get damaged, the 
coil can be strained up tight again with but the loss of a 
single turn, not significantly affecting the resistance. On the 
terminal is cast a spike, wedge-shape in section, on which 
to perch and clamp a brass terminal for connecting up 
outside. | | 

Оп one side of the spider hub there is a pair of ‘notches, 
which engage with a corresponding pair of tongues on | 
spider hub. The relative position of the coil terminal an 
these notches is always the same, so that on assembling i 
coils on the pipe-stay the spikes come in line. Е s 
ventilated, cast-iron end plates, and sheet steel side duds 
support and protect the assembled coils of a box, | T e 
being clamped at the central pipe stay by means 0 s 

Cast-iron end washers steady the coils on the end plates. 
The inside end of the ribbon is folded, brought up ui 
ingly at the side and screw connected to the saddle 
terminal of the adjacent coil. " 

The assembled box is baked dry and hot, and \ ЫП 
dipped repeatedly into a special high insulation Ч 
japan, after which it is again baked. On cooling, : us 
tough, waterproof film forms, minimising the ns үз 3s 
rust, leakage from damp, and the lodgment of dirt. 14 1 
being dispatched the insulation from earth is tes 
2,500 volts, alternating current. " 

The cast-grid type is used only for the largest cepe y 
rheostats, which have to carry heavy currents. T vi 
ance is made up of alloyed cast-iron grids, ЫЯ bun 
mounted side by side and supported by iron di 409 
which they are insulated by tubes of mica or other 
inflammable material. 

(To be continued.) 
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EXPERIMENTAL DETERMINATION OF THE cop 
IN POLE-SHOES DUE TO ARMATURE TEETH. 


BY Т. F. WALL, M.SC., B.ENG., AND 8. Р. SMITH, B.SC, : 
А ; ich the 
Summary.—A series of experiments is here described, in we om 
temperature rise in a pole-shoe is measured, #0 a8 M elt ja shown thst 
due to flux pulsations caused by the armature teeth. f slot-openinz 
laminated pole-shoes are only required when the . Lobtainingt | 
to air-gap Js greater than 2, and an equation 18 given us 
losses in any particular case. 


e shoe 
The logs due to the pulsations of the flux set up Ш өр. may. 
by the movement of the armature teeth across the р nde 
in some cases, me abnormally large. The magn flux density 
pulsations depends chiefly on the value of the е the slot 
over the whole polar surface, and on the relation bon dur pulss- 
opening and the air.gap. The E. M. F 's set up Бу + damp out the 
tions produce corresponding eddy currents, tending 0 daft 


E B 3 Е jecti 
* Abstract of a Paper read before the Newcastle Lec d 8 
Institution of Electrical Engineers. 


on of the 
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fluctuations, and this damping is mainly de ndent on the frequenc 
of the pulsations, the thickness of the ашпай and dis natat 
and temperature of the iron. Also the presence of a current in the 
armature has a large influence on these losses. Owing to the scarcity 
of experimental data, these losses are difficult to estimate, and it is 
desirable to know when special devices—such as laminated pole- 
shoes—are necessary. Reference is first made to the work of Potier, 
Riidenberg and Dexheimer on this subject and to a previous com- 
munication * by the authors of this Paper. 
obtaining those results was the same as that used by Mr Dexheimer, 
but it was not well adapted to the measurement of these losses by 
the method devised by the authors. Hence the experiments have 
been repeated and extended under more favourable conditions, and 
the results thus obtained are here given. 


The experiments are based on the assumption that the whole of 


the energy loss, caused by the pulsating flux, is dissipated as heat, 
and the method consists in measuring the heat thus dissipated. This 
was done in determining the amount of ener y —supplied from an ex- 
ternal and measurable source—that must be expended in order to 
obtain the same conditions of heating as when the actual losses are 
present. The experimental machine was a 5 H. p. dynamo with com- 
mutating poles, and had four main poles. Two of the main poles 
(A, B in Fig. 1), which were diametricall opposite, were used for 
the production of the flux, the other two along with all the commu- 
tating poles being removed. The experimental pole shoe (C in 


Thermo- couple 
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Thermo-couple 


Blots for resistance coils 


. Thermo-couples 
Rotation of the armature 


Section at XX 
Fio. 2. Tur Ехрквімемтаі, Pork Smor., (DIMENSIONS IN caL) 


Fig. 1) was made of massive wrought-iron and so arranged that the 
gap could be varied at will. If A and B are excited so as to be of 
opposite polarity, C carries practically no flux, and will have no 
y Currents induced in it; if one pole is then reversed, C forms 
the return path for the total flux and the flux density will be high. 
_Curves showing the flux density in С for the above two cases are 
Biven in the Paper, and it is seen that when A and B are of opposite 
polarity C can be regarded as free from flux. It will thus be seen 
that when A and B have unlike polarity, the heat in the pole shoe 
Cis solely due to the heating of the machine ; whilst when A and B 
кшз е ee oh ШАУ 
* The Electrician, Vol. LVIL, p. 568. 


The machine used for 
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bave like polarity, the heating of the pole shoe C will be due to exactly 
the same causes as before, together with the additional heating 
caused by the eddies and hysteresis produced by the flux pulsations 
in the shoe. It may be pointed out that the iron losses in the 
armature will clearly not be the same in the two eases, but it was 
found that its temperature did not appreciably differ, cónsequen'ly 
the effect on the heating of the pole system was constant. 

In the experimental pole shoe (Fig. 2) slots were cut, and in each 
slot two resistance coils were laid, which could be connected non-in- 
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Wett loss per зу. dem. of pole face, 
сл 
Б 


О 1000 2000 3000 4000 5000 6000 7000 8000 9000 
Induction density in gap in lines per 19. cm. 
Air-gap constant ô=1 9mm. Speed constant п=580. Armature current = 0. 
Fic. 3.--Curve sHowrNo RELATION BETWEEN Losses IN Роге SHOE AND 
FLux DENSITY IN AIR-GaP. 


ductively in series or parallel, as desired. Farther, since the plane 
of the coils was perpendicular to the pole face, any possible flux, due 
to the current in the resistance (or heating) coils, which may have 
been present, was in the worst possible direction for producing any 
effect which might vitiate the results when it was desired to heat 
the shoe artificially. "When the main poles were of opposite polarity, 
and consequently no flux went through the experimental pole, 
current was sent through these coils, and, by suitably adjusting this 
current, it was possible to make the temperature of the shoe the 
same as that produced by the eddy currents when the main poles 
had the same polarity and the flux went through the experimental 


110 


Watt loss per sq. dem. of pole face. 


1000 


200 300 400 500 600 700 800 900 
Revs, per min. 

Air-gap constant 5--19mm. Flux density constant B; 22,800. Armature current = 0. 

Ето. 4.—Cunvk suowrsa RELATION BETWEEN Losses IN Роге SHOE AND 

' SPEED or ARMATURE, 


о 100 


pole. When this equality of temperature was reached, the power 
supplied to the heating coils was measured, and this power was then 
taken as equal to the loss of energy produced by the flux pulsations 
—an a*sumption which the authors then justify. The 3 
of the pole shoe was measured by means of thermo - couples, balanced 
on а potentiometer. There were five thermo - oouples in all shown by 
A, B, C, D and E in Fig. 2. These were made by simply soldering 
copper wires on the shoe at these points, whilst an iron wire soldered 
to the shoe served as a common terminal to all the couples. In 
this way it was possible to explore the temperature- distribution over 
the whole shoe, both when it was heated by the losses and when it 
was heated artificially. 


D 
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The first series of experiments was made to find the law con- | 


necting the eddy losses in the pole shoe with the flux density. 
These н were measured for various flux densities, and are given 
in a table, and the readings are plotted in Fig. 8, the equation for 
which curve is Wy —kBi?! watts per sq. dem. where k is a constant. 
These losses are much greater than if calculated from Potier's or 
Riidenberg’s theoretical formula, in which it was assumed that the 
flux puleated according to a sine law, or by Dexheimer’s experi- 
mental formula. Full particulars are given in the Paper of the 
the readings taken for finding the points in Fig. 8,a whole day 
being паза required to determine each point. 


air-gap in mm. 
5 4 8 2 1 0 


Watt loss per sq. dem. of pole face. 
к | 
c 


K | 
144 18 24 36 72 ^ 
n7 d 
6 
Fic. 5. —CuRvE showin: RELATION BETWEEN Losses iN Роге SHOE 
SLOT-OPEXING 
AIB-GAP. 
‘Speed constaut п = 900. Fiux density constant B = 6,000. Armature current = v. 


AND Ratio 


The next series of experiments was devoted to finding the rela- 
tion between the pulsation losses in the pole shoe and the speed of 
the armature. The several points were obtained in the same way 
as the points in the previous series of experiments, except that 
in the present case the only variable was the speed. The data 
obtained are given in a table, from which Fig. 4 has been plotted. 


The equation of this curve ів W. =k (@ ) 15 watts per dem., where 


Z-number of armature teeth = 58, n=speed in revs, per min., and 
Aisa constant. 

The object of the third series of experiments was to find the effect 
of the ratio of the length of the air-gap to the slot-opening on the 


0 LU 50 


Ат ere conductors jer ст. of armature cireumference, 


120 160 200 


Fia. б.- CURVE SHOWING RELATION BETWEEN LOSSES IN Рога SHOE AND 
LoaD CURRENT, 


Air-gap constant 6=1'9 mm. Flux density constant Вг= 4,700. 
Speed constant n=€00. 1172. 2;=10. 


eddy current losses in the pole shoes. To keep the flux 

i А constant 
whilst the gap was varied the following devie was used. The ex- 
citıng current in the field coils was kept constant throughout, and 


any alteration in the leakage coefficient brought about by the above 
change) were kept constant, consequently the flux remained соп. 
stant. That this was actually the case was confirmed by the ballistic 
galvanometer. The gap was thus varied from about 6mm. to a 
mean value of 1:5 mm., but it was found that the losses were imper- 
ceptible when the gap was greater than about 4mm, Fig. 5 is 
plotted from data given in the Paper. ‘The equation of this curve 


— с. \ 30 
is W5zk u ^") watts perdem.?; where ¢, = tooth-pitch, =, = tooth. 
é 


width and ¢,—<,=slot-opening at armature circumference, ¢=mean 
length of air-gap, and * = a constant. In the armature used {,=172 
and 2, =10. An idea of the magnitude of the heating may be gained 
from the fact that, with the smallest gap (1:5 mm.) it became im- 
possible to hold the hand on the experimental pole shoe after the 
machine had been running a few minutes. 

All the previous experiments were carried out when the machine 
was running without current in the armature. It is also of impor. 
tance, however, to know what effect the load has on the eddy losses 
set up in the pole shoes by the fluctuations in the field caused by 
the teeth. The current was sent through the armature as follows: 
When running without flux in the experimental pole the machine 
was driven by a motor, and current was simply passed through 
the armature from an external source. The armature being wave 
wound, with the brushes at 90 deg. (geometrical) apart, no E. M. F. 
of course, was induced between the brushes due to the rotation of 
the armature in the field, so that the armature winding acted 
simply as ап ohmic resistance. When running with flux in the 
experimental pole shoe the machine ran as a motor, and was loaded 
until the same current flowed in the armature, as in the previous 
case. The exciting current was maintained constant throughout. 
The results obtained are tabulated in the Paper, whilst Fig. 6 shows 
how the eddy losses in the pole shoe increase as the load increases 
which is what we should have predicted on account of the distortion 
of the field. 

Conclusions.—Summarising the results given by the above ex. 
periments, the following equation is obtained for the losses in pole 
shoes due to eddy currents induced by the pulsations 1n the field set 
up by the armature teeth :— 


Wx 2)"m | 1000 10-1 watts per sq. dem. of pole face; 
where k=a constant depending on the iron, &c., 0:046 in the 
present case. The most important curve is that showing the RE 
tion between thc losses and the ratio of the slot opening (0 n e 
length of the air-gap (Fig. 5). This curve shows that, provided t 6 
ratio slot opening/air-gap does not exceed 1 5, the losses in the n 
are practically zero. Even when this ratio 18 as high ав 1%, e 
eddy losses are only some 3 watts, and probably the designer s prec 
tical rule of keeping this ratio below 2 can be acce ted d 
right. At any rate, this may safely be taken ав the limit at w | 

it is necessary to discard solid pole shoes in favour of laminated. D 
other words, unless the gap is very small, or the flux-density 18 very 
great, or the speed is very high, the use of laminated shoes Jd 

necessary, for the small increase thereby gained in efficiency does 
not compensate for the increased cost of construction. 


DISCUSSION. 


Dr. THORNTONcongratulatedthe authors cn their resulte ; it was се 
only сазе of which ће knew where this method had been adopted, оа 
losses in the pole shoes were greater іп шс than if calcula uie 
the formule obtained by Potier and Rüdenberg on account 0 w 
greater losses from hysteresis. As the authors pointed out this 110 
to the pulsations not being sinusoidal. The losses shown 11 115 
were probably greater than those obtained in practice on ома) E 
the small air-gap. In the formula given by the authors, k е hoes 
tirely depend on the conductivity of the iron. Laminated po s n 
were very often cheaper than solid shoes ; where this was O id thé 
periments showed tbat it was worth while adopting them. t 
depth of the slots affect the results ? ЕТ 
i n TURNBULL uskedj;f the ш in making their experimen 

ad taken any notes regarding humming. 

Mr. Нехт said that the Question of HE as regards laminated n 
shoes, was too complicated for any hard-and-fast rules to be f the slot 

Mr. WALL, in reply, said that he did not think the depth о dd le 
in the pole-shoe made. any difference in the results. Laminat hich 
shoes were, as a rule, dearer than solid; in one particular 9 85 but in 
recently came under his notice the cost was as much as double, were 
some cases laminated poles and pole-shoes built up in one piece al- 
cheaper. No particular notice had been taken ot the humming, 
though it was distinctly greater with small air-gaps. 
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Telephony in Canada.—According to the Electrical Worl 


e gap was varied by кеиш Ыш of cardboard between the ! the whole of the Bell Company's telephone installations in 


pole shoe and the pole core. 


this m 
motive force and the reluctance У eans both the magneto 


of the magnetic circuit (neglecting 


Manitoba are to be taken over by the Government au оте. 
The purchase price is stated to be £785,000. 
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wall opposite the switchboard, where either may be closed when 
POWER R CAFFARO TO 1 a valve. The two pipes then cross a chamber which 
i is paralle 


to the machine room and their ends are connected by a 


General.—Among the power transmission schemes of Northern 
Italy, the installation on the falls of the river Caffaro is one of the 
most important. It provides power, in the first place, for the soda 
works in the town of Brescia, and, in the second place, for general pur- 
poses in Brescia, Manerbio, Cremona and Ponte Viggo. The water is 


Fic, 3.—Powrr House anp PIPE LINE AT CaFFARo 


Fic, 2.— ONE or THE ToRrBo-ALTERNATORS. 


i i of any damage to one of the main 
brought to a Point 250 metres above the power house (Fig. 3) and from | curved pipa; o at a Ше : dnd else Phe the 
which ar FV ee the machine room, service pipes, поа 
which are housed in a room 40:6 metres long and 11 metres broad. | ре V 


Two high-pressure pipe lines enter the machine room through the ; 
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мла t 
! i i is a pipe which ia 
the pipe room and the machine room is a pipe w 
im directly off the high-pressure line for the regulating filter. 
Turbines.—The machine room is designed for five main gene- 


rators and two exciter groups. Besides these, there is in an annexe 


Кто. 4.— OIL AND WATER-COOLED TRANSFORMER, 


opening off the machine room a hydro-electric set for lighting 
purposes. At the presen’ time four main sets are erected. The 


RI 


weight of the generator is 87,000 kg., while 


working at full load. 
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turbines of the main sets are of the Pelton type, which work on a | rator requires at full load 200 amperes at 105 


fall of 250 metres 
and a flow of water 
of 1,000 litres per 
second. Their speed 
is 315 revs. per min. 
and their output 
2,500 H.P. They are 
connected to the 
generators through 
elastic leather 
couplings. 
Generators for 
Light and Power. 
— Тһе generators, 
built by the Oer- 
likon Co., have a 
normal output of 
150 amperes at 
9,000 to 10,500 
volts, with a fre. 
quency of 42 when 
running at 315 
reys. рег min. The 
magnet wheel con- 
sists of cast- steel 
rings on which the 
laminated pole 
cores with magnet 
coils formed of flat 
copper bands are 
fixed by screwed 
bolts. The peri- 
phery of the pole 
shoes is grooved 
in the form of 


steps in an axial direction in order 
as nearly as possible of sine form. 
an iron body with three 


air-gaps and contains nine open slots in 


Fic, 6.—OPERATING SWITCHBOARD. 


that the E.M.F. curve shall be 
The stator system consists of 


А ө " ^ volts. 
river and is there raised to a pressure of 46,000 

transformers are placed in separate cells and UL 
Inis system of winding was described in 7% Klectrician, Vol. 


ch polar arc. It is firmly fixed to the frame by means of bolts, 
The fnished armature coils are placed in the slots.“ The total 


the revolving part 


weighs 15,500 kg. A view of one of the generators is shown in 
Fig. 2 » 

Excilers.—One exciter is required for four generators when 
Each machine is coupled to a 150m». 


Fic. 5.—Uprer Part or TRANSFORMER Case. 


Pelton turbine running at 600 revs. per min. ‘The exciters are 


) , А 4 hree-phase gene- 
the standard six-pole Oerlikon machines. суетата i, 


so that an exciter 
must have a voltage 
of 110 and give 800 
amperes at ( 
revs. рег min., thus, 
allowing for an efli- 
ciency e * 
cent., 135 Н.Р. 18 Te 
quired at the tur- 
bine E e 
exciters have А nor- 
mal output е i 
mperes at 
er Forthe light 
ing of the power 
station and its kur. 
roundings, 88 e 
as the town ° 
Caffaro, there i 
special | cae 
hydro-electric $€ 
giving three-phase 
current at , 
volts with a е 
quency of 42 when 
running at 840 revs. 
per min. 
Transformers.— 
The current gene 
rated passes He 
transformers (a8 
built by the vd 
likon Co.) which 
are erected a 
room alongside t 2 
can be run out 
IX., p. 788. 
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on trolleys for repair or overhauling to an adjoining repair shop, 
as seen in Fig. 1; they are provided with both oil and water 
cooling as shown in Figs. 4 and 5. The oil chambers consist of 
three cast-iron cases placed one on top of the other, the top- 
most of which has double walls whose inner sides are ribbed. The 
space between the two sides of the topmost box is divided into sections 
which communicate with each other, so that if water is passed into 
one of the chambers the whole of the spaces are equally filled. 
The working part of the transformers consist of three iron cores of 
rectangular section on which the coils are wound. These coils are 
of thin cutee strip and are separated by presspahn. The high- 
voltage coils lie on the outside and are divided into 85 parts. The 
normal output of one transformer is 9,790 k.va. The ratio of 


Ета. 7.—ANTI-Anc AUTOMATIC SWITCH. 


transformation is 9,000/40,000 and 10,500/46,000. The secondary 
current is 150 amperes and the frequency 42. The total weight of 
one transformer without the oil chamber is 10,000 kg. and with the 
oil chamber 12,000 kg. | 

Switch Gear.—At the operating board is placed a standard Oerlikon 
switch column for each machine, an exciter column and a central 
column. The alternator columns carry at the top a wattmeter, on 
the right an ammeter for measuring the alternator current, on the 
left an ammeter for the exoiter current, and two signal lamps for the 
automatic machine switch. "These two lamps only light when the 
circuit-breaker opens, and they are provided with a special switch. The 
left bracket on the column carries two concentric wheels, one of which 


Fic. 8.—Automatic Оп, Swrrcir. 


works the exciter switch and the other the exciter rheostat and the 
right bracket Supports the automatic machine switch, which is 
worked by а vertical lever. This last is interlocked with the exciter 
switch and with the voltmeter switch on the central column in such 
& way that the main switch cannot be closed except when the exciter 
switch is in and the voltmeter change-over switch is on the appro- 
priate machine. The wheel regulator on each column may be 
Arranged so that the regulation of several machines working in 
Parallel can be effected from the central column. A general view 
of the switch is shown in Fig. 6. 
9 exciter columns carry at the top a voltmeter common to both 
machines, with a change-over switch ; on the right and on the left 
an ammeter for each exciter set. Above the wheel working the 
shunt regulator is a change-over switch so that the exciters can 
either feed the exciter bus bars or charge a battery of accumulators. 
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On the right and left are vertical levers for working the exciter 
switches. 

On the central column is the main central-zero voltmeter. The 
brackets of this column carry two voltmeters for measuring the 
alternator voltages. These two voltmeters can be put in the circuit 
of any alternator by means of the interlocking switch mentioned 
above. This column also carries a voltmeter and change-over 
switch for paralleling the alternators as well as the wheel mentioned 
previously for the common regulation of the machines. 

The board, which is erected behind these columns, carries tho 
transformer oil switches, each of which is fitted with two signal 
lamps. The two panels on the extreme right control the out-goin 
feeders. On this board will be placed the apparatus for a secon 
6,000 н.р. station, which is to be erected later near Bagolino, and 
which will work in parallel with the presont one. The two panels 
on the extreme left have been provided for this purpose. In front 
of the switchboard are vertical levers, which work in grooves and 
operate switches, allowing tho transformers either to be directly 
connected to the corresponding alternator or to be fed from auxiliary 
bars to which any alternator may be connected. Each of the two 
feeder panels mentioned above carry three ammeters, one for each 
of the threc phases of the feeder, and two signal lamps, one of which 


a 


Fic. 0, --Ligurnina AnnESTERS, 


is blue and the other red. The former is alight when the main feeder 
switch is open, the latter when it is closed. These main switches 


| are operated from the switchboard by an electromagnet. 


To the side of the main board is a small board which carries the 
apparatus necessary for an accumulator battery (67 cells, with a 
capacity of 150 ampere-hours), as well as the switches controlling 
the station lighting. All the switch-gear in the station is placed in 
cells. The conductors from the alternators are copper bars fixed on 
ribbed insulators and carry the current to the lower part of the 
switch house, In the cells nearest the machine room are fixed the 
current transformers, four of which are provided for each machine. 
Two of these are used for the machine switch relays, one for the 
ammeter, and one for the alternator wattmeter. In thecells above 
are fixed the automatic machine switches, and on the same level 
are the exciter switches. The high-tension switches used in this 
installation are either of the anti-arc or oil type (Figs. 7 and 8). 
By the side of the cells mentioned above are the relays for the 
machine switches. On the opposite side are fixed cells in which the 
measuring transformers are placed. A 

Along this row of cells is а passage above which is з further 
double range of cells. The lower of these contain the aut iliary bars 
mentioned above and the upper ones the transformer switches and 
the current transformers. On the upper floor are all the machine 
regulators as well as the change-over switches for connecting the 
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exciter to the exciter bars or the battery. All these switches are 
also placed in cells. There is also a small board carrying all the 
fuses for the continuous-current installation, f;r the switch magnet 
relays, and for the lighting connected with the main switch gear. 

On the same floor are the two voltmeter change-over switches 
belonging to the central column, with their series resistances. The 
last-mentioned chamber is divided by a wall, behind which are the 
cables conveying current at 9,000 volts to the low-tension side 
of the transformers, as well as the control-gear for the switches for 
connecting the alternators to any set of transformers through the 
auxiliary 'bus bars. 

These cables go down into the transformer chamber, where two 
cells have already been constructed for the transformers which will 
be necessary later for converting the power from the second station. 
From here the 40,000 volt cables are taken up to the level of the 
control platform behind which are the 40,000 volt automatic oil 
switches as well as the relays and the necessary current trans- 
formers. Behind the switches are the bus bars forming a ring with 
the section switches. The cables go ор from here into the departure 
tower. 

On the first floor of this tower are two rows of cella separated by 
a wal. In the lower cells are placed the current transformers for 
therelays,and above them the current transformers for the ammeters 
on the feeder panels. The upper floor is fitted with the protective 
apparatus and here the lines leave the building. Two types of 
arresters are used One kind is continuously earthed and consists 
of two metallic vessels, one above the other, filled with water; 
these vessels are joined by a glass tube, through which water con- 
stantly circulates. A switch which is provided for disconnecting the 
arrester is also arranged on the cellular system with each pole in a 
separate compartment. Besides these there are also horn arresters 
(Fig. 9) which are intended as a protection against lightning, 
whereas the former kind are only for the purpose of dissipating slight 
atmospheric charges, 

(To be concluded.) 


DIRECT-CURRENT TURBO-GENERATORS.* 
BY Н. I. С. BEYER. 


Experience shows that the E.M.F. between adjacent commutator 
segments should not be greater than 25 volts; it is preferable, how- 
ever, to keep the E.M.F. below 20 volts. By the use of compen- 
sating windings or slotted poles with highly saturated pole-teeth 
the Е М.Е. between segments will remain constant at all loads. In 
designing the armature not more than two conductors per slot 
should be employed. 

_ On account of the fact that the cooling surface of the armature 
in most cases will be large enough to prevent the temperature rise 
from reaching an excessive value even when the iron loss per cubic 
inch is high, the actual frequency of reversal of magnetism and the 


Fic. 1 AND 2, —ARRANGEMENT OF INTERMEDIATE ComMUTATOR SEGMENTS. 


loss occasioned thereby is not a determining factor in selecting the 
number of poles. The choice of the number i poles depends largely 
upon the maximum permissible E. M.F. between the commutator 
segments and maximum permissible peripheral speed of the armature. 

Occasionally a disadvantageous limiting condition is imposed by 
the requirement of not more than two bars per slot. For machines 
rated at 1,000 kw. or more the two-pole construction results in a 
monstrosity. In such acase the limitation may be removed by eni- 
ploying intermediate segments,” as shown in Figs. 1 and 2, con- 
nected to the rear ends of the armature bars. By this construction 
the E.M.F. between segments decreases to one-half of the former 
value, and the machine can advantageously be built with four or 
even six poles. In order to make the reactance of the connecting 
m. as small ав possible, the armature spider should be constructed 
0 non-magnetic material. As a substitute for the back-connect- 
ing wires use may be made of interposed armature coils formed 


* Abstracted from the Electrical World, 


of wire of small diameter. One end of each coil is connected to one 
of the main segments, while the other end is connected to an inter. 
mediate segment. It is advantageous to use solid pole shoes, and 
also to place a plate of copper over the pole face, so that the eddy 
currents produced therein reduce the reactance field and improve 
the commutation, 

The problem as to the maximum permissible value for the am- 

res per armature conductor for high-speed machines has not yet 

en definitely solved. Experience indicates that a current of 750 
amperes per conductor at normal load may be employed in a machine 
revolving at 8,000 revs. per min., and using simple metal brushes, 
and yet the commutation will be satisfactory. 

The selection of the form of the slots depends upon the same 
factors encountered in the ordinary direct-current dynamos. Special 
efforts must be made to render the wedges strong. The wedges may 
advantageously be constructed of hard-fibre fish-paper or wood. For 

ll Ut 
10.1 mm. 


Fra. 3.—ARBANGEMENT or Srors AND RETAINING WEDGES. 
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narrow slots the form shown at I in Fig. 3 may be used; when the 
slots are wide form II may be used. The strongest сод 
shown in form III, and this, also, has the advantage of & small slot 
opening. For small and medium-sized machines the кш 
laminations may be mounted directly upon the shaft. In 5 
the dises must be mounted with extreme accuracy. . е 
should be provided near the shaft. Large armatures sho fn 
built with bronze or steel spiders. Air ducts about 8 mm. ш т 
should be placed along the armature at intervals of from 30 mm. 
to 50mm. The armature end- dises should be constructed of bronze. 
These discs can simultaneously serve as supports for the тиш 
A good form of binding material is found in American bronze i 
Each band should be made from a single length of wire wit s 
joint. Steel wire should never be used on account of the 5 P 
duced in it by the leakage magnetism. The binding 5 
be so designed that at a speed 25 per cent. above normal the 
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Ge 
Fic. 4,—Improvep HOLDER ғов Cannon AND COPPER Brrsnts. 
of safety” will be about 5. When the binding wires дате 915 
properly applied, no trouble is to be feared from T ‘ould be 
diameter of the wire should be at least 2mm. The en exscily 
soldered in place with the aid of numerous sheets of copper" в 
as ів dono with low-speed machines. Between the be at least 
necks and the bronze end-cylinder the distance sho machine. 
50 mm. for а 250 volt machine and 80 mm. for а 500 volt р of the 
Extra care must be used in the design and construction | e 
commutator. With an E. M. F. of 25 volts between seg ould be 
mica should be 1°5 mm. thick ; with 20 volts the pero of mich: 
08mm. The insulation under the shrink-rings sho d d 5 mm. for 
its thickness should be 8 mm. for 500 volt machines, an tor should 
250 volt machines. The peripheral speed of the commute be given 
not exceed 40 metres per second. The segments sho vial dep 
such a height that when they have become worn for 4 1 ust, 
of 20mm. they will not bend outward. The shrink: 
therefore, be given such a strength and be so dispone] not bend. 
speed of 25 per cent. in excess of normal the segments 
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It has been found that with Segments from 50mm to 60mm. in 
height on а commutator about 800 mm. in diameter there may be 
a clear distance of 300mm. between the shrink-rings. The seg- 
ments should be made of hard-drawn copper. 

The life of the commutator depends to a large extent upon the 
material of which the brushes are made, Carbon brushes should 
not be used upon a cylindrical i 


Fics. 5 AND 6.— ARRANGEMENT OF Disc CoMMUTATOR AND 
RapDiaL BRUSHES. 


to the metal part of the holder. Faultless commutation can be ob- 
tained when the current density is 25 amperes per square centimetre 
of the contact of the metallic brushes. It is advisa le, however, not 
to exceed 20 amperes. The Cross-section of each metallic brush 
should be at least 50 by 8mm. The carbon brush should have 
approximately the same cross-section. The distance between the 
outer holder and the shrink-ring for а 500 volt machine should be 
at least 80 mm. 

It has been suggested to arrange the commutator upon its озуп 
shaft with Separate bearings and bed plate. By this arrangement 
the vibrations of the armature do not reach the commutator, and it 
18 permissible to use carbon brushes. If the commutator could be 
built without leads, this solution would be а good one. Moreover, 
in case nothing prevents, the diameter can be made smaller, because 
the shaft need not be lar e. 

It has been shown by Seidener that a large part of the loss at the 

rushes may be attributed to the vibrations occasioned by the eccen. 
tricity of the surface of the commutator. This vibration may be 
minimised by placing the brushes sidewise against a radial commu- 
tator, as has been done by the British Westinghouse Co. with good 
results. This arrangement is shown in Fig. 5, where shrink-rings 


Fic. 7.— METHOD or APPLYING SHRINK-BANDS. 


are used on the outer circumference of the segments, and in Fig. 6, 
Where stcel bands are placed in the grooves. In order to obtain 
i e advantages of shrink-rings with the form shown in Fig. 6, 
Tiles Walker devised the ingenious scheme shown in Fig 7. Each 
and was wound in a four-part U-shaped ring. After the rings 
Non wound as solidly as possible, transformer core material was 
uilt Up around them. Alternating current being sent through a 
dus aniently located solenoid, a large secondary current was pro- 
uced in the bands. In this way the temperature of the bands was 
raised until they were red hot, when they were moved over to the 
өт{теше right (Fig. 7). When the bands were allowed to cool off 
е commutator Possessed great solidity. A difficulty of this kind 
sie | mumntator 18 found in the necessity for insulation around each 
di ei ring. Moreover, the peripheral speed of the outer part of the 
ce is somewhat high. "Tests have shown that at high speeds tho 
idu densit may be 10 amperes per square centimetre with soft 
io lane carbon brushes; with hard carbon brushes the density 
TE be somewhat less. The radial disc commutator is consider- 
2» Y more costly than a cylindrical one, but a compensating advan- 
e is found in the ability to use carbon brushes. 
- articulars are given of a 375 kw., 2,500 revs. per inin. generator 
using such a commutator built by the British Westinghouse Company. 


FEBRUARY 14, 1908. 


THE DEVELOPMENT OF TURBO-GENERATORS. 


The following is an abstract of the discussion which took 
place at the Leeds Local Section of the Institution of Electrical 
Engineers on January 23rd, when Dr. R. Pohl read a Paper 
on the above subgact. This Paper had previously been read 
т discussed in London, and an abstract appeared in our issue 
ot November 29th :— DISCUSSION. 


Mr. W. HARTNELL remarked that the high speed of turbo-generators 
necessitated a lower magnetic density, about half that of slow-speed 
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gested by the author, since there must be half the number of conduc- 


be crowded, as it was necessary to keep the diameter of the turbo- 
armature small and of the shaft large 

Mr. Law said that reference had been made to the compensating 
as being introduced by Messrs. Brown, Boveri. As a matter of 
fact, Mr. Parsons devised a compensating winding in 1835. It was 
used on small dynamos and consisted of a ring winding round the back 
of the pole, Unfortunatel y, the experiments were not continued or a 
compensated dynamo would have been an accomplished fact long ago. 
He drew attention to the fact that there were a number of other t ings 
oesides voltage per segment which had a great bearing on flash over. 1n 
she few cases where Messrs. Parsons had had trouble in this direction it, 
aad been entirely overcome by comparatively simple alterations, such 
з Increasing the thickness of mica between the commutator bars. 
3ome time ago Messrs. Parsons built an experimental plant which was 
vested up to a maximum of about 65 volts per segment, as against the 
safe limit of 40 volts mentioned їп the Paper. At this point heavy 
‘oads were thrown on and off without roducing any flashing over. 
One reason that Messrs. Parsons were able to work their armatures at 
-ather a higher specific loading was the fact that they used the surface- 
vound type of armature ; they were beginning to convince users that 
shis type was in all respects a more mechanical job than the slotted 
wmature. There was no danger of the insulation receiving damage 
-rom sharp corners, and every part could he thoroughly inspected 
luring construction. Excellent results had been obtained with com- 
nutating poles, but they had their limitations where it was desired to 
vork with a large range of voltage, and where heavy overloads had to be 
'arried. Dr. Pohl's curve of ampere conductors per centimetre of arma- 
sure circumference was very much inline with what was regarded as good 
2ractice, but under certain conditions those results might be exceeded. 
Messrs. Parsons were, at present, building practically only two-pole 
dynamos, and the speeds were a good deal in excess of those given in 
the Paper. They had 500 kw. machines running at 2,700 to 3,000 revs. 
per miu. and 1,000 kw. sets running at 1,500 revs. per min., also 
300 kw. sets at 1, 800 revs. per min, They found the homopolar design 
practically prohibitive as regards cost. The surface speeds given 
agreed with standard practice. The plants supplied by Messrs. Parsons 
to the Manchester Corporation went as hi gh as 85-90 metres per second, 
but generally 75 metres per second was not exceeded. He complimented 
Dr. Pohl on his arrangement of increasing the number of commutator 
segments, but he could see difficulties, such as carrying the connectors 
through the shaft, since the resistanco and self-induction must be kept 
the same as that of the flexible connectors at the other end. 

Mr. T. H. Cuvrton said that the machines of this type with which 
he had come in contact had not appeared so satisfactory as they looked 
on paper. The wear of the commutator was usually excessive, and the 
brushes appeared to require a considerable amount of attention. He 
found, further, that in spite of the elaborate precautions taken, the 
armature conductors were apt to fly out as wellas the end connections 
and connections to the commutators. With re rd to the author's 
suggestion of making back connections and doubling the number of 
commutator sections, he did not see why this, if found satisfactory, 
should be restricted to turbo mechines. 

Mr. S. H. Situ asked the author for a little more information 
regarding the back connections. These seemed to only carry current 
at the time they were undergoing commutation. It appeared, there- 
fore, that the current density in the centre wires sould be kept high, 
but that the reactance voltage would be reduced very little unless par- 
ticular trouble was taken to г, the wires in pairs which commutated 
at the same instant. He also asked whether these machines had ever 
been constructed with an external revolving armature, the windings 
being arranged in slots, after the style of the ordinary induction 
motor, the centre shaft and field being stationary with the brush pear, 
and the commutator being built up on the inside of a cylindrical ring. 
By building the armature thus, and encasing the discs in a steel ring, 
it was possible that centrifugal force difficulties might be considerably 
decreased both in the commutator and in the armature. 

Mr. W. F. MvLas said the present troubles with turbo-generators 
were 80 excessive compared with the corresponding reciprocating sets, 
that it was hard to thoroughly convince bu yers it was worth while to 
put them ig. It was essential, thereforc, in dealing with the problem 
of the limitations of turbo-generators, that one must not forget. in 
varying the desigu that the cost must not be increased without in- 
creasing the output, and so balance the result There was one limita- 
tion which had been overlooked, and that was, in dealing with the col- 
lection of current from the commutator the common practice had eon 
to use metal brushes. With the object of reducing the wear, the radial 
type commutator had been applied with most satisfactory results. 
Carbon or similar material brushes were used and commutation was 
all thut could be desired. With a radial commutator the movement 
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parallel to the shaft was small, of low periodicity, and such as to be 
readily followed by a good fitting brush with comparatively weak 
springs. He was convinced by experiments that neither commercially, 
on uccount of manufacturing cost. nor electrically, owing to small 
clearances and the difficulties of getting a sufficiently high voltage, 
was there a field for the homopolar generator for such, or in fact any, 
service where an ordinary machine could be used. 

Mr. WAGNER agreed that one cause of flash - over might be excessive 
voltage between two neighbouring segments, but it was not the only 
cause, as it was possible to work with a fairly high voltage without 
tendency to flash over. Dr. Pohl had mentioned the quantity which he 
called the ampere conductors per centimetre of circumference. This 
quantity had been introduced by Prof. Arnold. It did not seem, how- 
ever, right to put this quantity down as a characteristic constant for 
all kinds of machines. p? turbo-generatora it varied from 150 up to 
315. In slow-speed generators it was very low, whilst in high-speed 
generators it was very high. In a 220kw. generator running at 
105 revs per min. and giving 650 volts, the ampere conductors per 
centimetre circumference would be 110, whilst in a 75 n.r. motor, 
500 volts at 450 revs. per min., they would be 210. It would be better 
to use ampere conductors рег cm.” of armature surface, because this 
would take into account the length of the armature. 

Mr. J. D. BaiLIE said that in 15 years’ experience with metal brushes 
the chief fault he found was that they were not always kept sufficiently 
flexible. It was not essential to have big wear on the commutator 
with metal brushes, and they had never yet replaced a commutator 
of a compensated wound machine. As regards the flashing-over limit 
he had recently seen a pair of circulating pump motors, each of 
50 B. 11. 7, 500 volts, running at a speed of from 750 to 1,000 revs. per 
min.; the commutators had extremely narrow segments, 4 in. to ү in. 
wide, and flashing over repeatedly occurred, although the voltage per 
segment must be unusually low. 

т. F. E. CHAPMAN agreed with the author's conclusions as re ards 
acyclic machines. Experiments with such machines direct coupled to 
De Laval turbines had not up to the present been successful, mainly 
on account of the large brush losses. A slow. speed acyclic machine 
(750 revs. per min.) recently constructed by his firm to give an output 
of 64 kw. (16,000 amperes at 4.volts) weighed about four times as much 
as the direct-coupled motor which drove it. The machine was of the 
single-disc буре, but for the same diameter and peripheral speed the 
ratio of weight to output was about the same kor this type as for 
the cylinder type referred to by Dr. Pohl. 

Mr. HoLLipAYv confirmed what Mr. Bailie said as to metal brushes, 
the whole secret being to keep them flexible; if they were allowed to 
get stiff there was as much commutator wear as brush. Regarding 
the author’s proposal to get more segments into the commutator, he won- 
dered whether in doing this they would be able to retain the simplicity 
of the earlier turbines. In a colliery they did not keep any skilled 
men, and any repairs necessary were done by the ordinary colliery 
workmen, so that extreme simplicity of the machine should be retained. 

Dr. Pour, in reply, said that a number of speakers had pointed out 
that the voltage per segment was not the only cause for the flashing 
over. That was exactly the opinion expressed in the Paper. It was, 
however, the most important factor. In machines with a surface wind- 
ing you always got considerable eddy currente on account of the very 
high periodicity, and perhaps it was for that reason that Messrs. 
Parsons preferred to make their machines of the bi-polar type. He 
did not think that the two-pole machine would survive, since the same 
reasons which in the design of slow-speed machines had led to the 
universal adoption of multipolar designs held good for high-speed 
generators. Continental manufacturers were already adopting multi- 
polar machines. He believed that the first patent describing a com- 
pensating winding was Menges' of 1884, and the device was a few 
years later simultaneously re- invented by Ryan and by Fischer- Hinnen. 
Аз regards the proposed winding there was no difficulty in accommo- 
dating the connections near the shaft, since these connections only 
carried current during the time the respective segments were short-cir- 
cuited by the brush, consequently they might be made very much 
thinner than the ordinary armature conductors without fear of undue 
heating. The accommodation of the connectors near the shaft was 
mechanically a perfectly sound job; the arrangement at the back of 
the armature was the weakest point mechanically, but the difficulties 
could be due easily overcome, He hoped to be able in the course of a 
dd months to give experimental data of a machine of this kind 

cing made by the Phoenix Dynamo Co. He doubted whether it was 
possi le in practice to construct a generator with an armature re- 
volving outside an internal field. It had been mentioned that the 
specific electric loading, or the A.S. value, was not u characteristic 
constant for machines. Of course such ‘‘ constants” were real con- 
ai E certain sizes of machines only, and the designer must know 
which value to employ in a given case Mr. Law had pointed out 


that the compensatirg winding used in Parsons generators had the 


advantage that no iron core was used for the commutatin 
5 no saturation could arise. While this was a 1 
аво, the very great ratio of ampere-turns for compensation to arma- 
à Per UAE, thereby necessituted. must not be disregarded. He 
1 at Deri machines а few years ago had a very considerable 
7 istortion, and some firms using that kind of winding now em- 
р oe a method for adjusting the compensating winding on the main 
о accurately, во as to prevent distortion as completely as possible 
an to give at the same time to the commutating poles their pro г 
лш He believed that Messrs. Parsons distributed the number 
ol turns equally all round, and the result would be thut there was also 


i m distortion, though it would be small on account of the large 
air- gap employed with surface wound armatures. 
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"THE DRIVING OF MODERN ROLLING MILLS: 


BY G. HOOGHWINKEL. 


Summary.—The author first discusses the driving of three-high mills 
of the heaviest type by steam engines, by gas engines and by electric 
motors, particulars of the costs being given. The advantages of the 
last method are then summarised and discussed, and examples are 
taken from Continental works. Finally, the driving of reversing mills 
is considered. 


At least six electrically-driven reversing mills of the heaviest type, 
each with motors up to 10,000 H.P., are now at work. The question 
of economy is not so clear as in the case of electrically-driven wind- 
ing engines, since in the rolling mill the stored energy of the system 
cannot be used for re-starting. The author believes that the large 
capital outlay is fully justified by the ease of driving such mills and 
also by the actual savings in fuel and wages. In this country there 
exists a marked preference for the steam engine and this accounts 
for the slow progress made by the large electric motor and gas 
engine for heavy drives in collieries an steel works. Particulars 
of a test are given, in which a mill engine working condensing gave 
a steam consumption of 15 Ib. per indicated horse-power-hour with 
steam at 1 20 Ib. pressure and 50 F. superheat. The average steam 
consumption of such engines non-condensing is about 25 lb. to 40 b.; 
including the consumption of the pumps, &о., and taking results per 
diem or per year the figures are more than double. The yearly load 
factor is usually not more than 5 per cent. and the rolling period 8 
to 10 per cent. The author believes that exhaust turbine plant is 
unsuitable. Hethen deals briefly with gas engines, and shows that in 
comparison with gas-fired boilers and steam engines, the costs sre 
fairly equal if interest and depreciation, wages and oil. are included, 
taking gas at 4d. per 1,000 cubic ft., this, however being (really 
too low a figure. For small mills the drive by means of gu 
engines has no advantage whatever, and for the larger it is noi 
certain whether the economy in fuel or the gas consumption is noi 
balanced by heavier capital costs and unreliability. The Sane 
inclined to use electricity throughout if sufficient gases are availa е 
and if not, to drive all the smaller mills by electricity generated by 
means of gas engines and the one large mill by steam. 


Electric Driving —The advantages claimed for electric driving 
are: (1) constant and regular torque ; (2) reliability, less breakages 
of couplings, pinions, &с.; (3) less room req ed, on account 0 а 
gence of boilers, pipes, &c; (4) easy adaption to mill; (5) easy. 
simple handling; (6) easy distribution by means of cables, 1 ee 
of steam pipes or gas pipes; (7) advantages of npe н 
power ; (8) less labour ; (9) lower fuel costs ; (10) leas oil and o 
stores; (11) use of gas engines of medium size in power station, : 
(12) increased output due to higher speeds. The disadvantag 
which have been put forward are: (1) less efficient and waste a 
regulation ; (2) influence of the variations of the required power 
generating station; (3) electric motors overload themselves ee 
circuit breaks ; (4) higher fuel costs than direct gas engine drive: 
(5) high capital outlay. A further advantage is the power в 
and checking, which, in many cases, is of great aa aset [o 
advantages (1), (2), (8), (6), (10), (11) and (12) have been pron 
often that they may be taken on trust. The author be re нА 
the heavier capital charges for directorate, management, cel ig a 
in the case of a supply obtained from a public supply log faa 
pletely outbalance any advantages obtained from better 1 aol 
and larger capacity. Also that the economy of steam tur si 
large gas engines does not increase proportionally after i m tar- 
size of unit is reached. This he places at 2,000 kw. for di 
bines and 1,200 kw. for gas engine sets. In some of the R s 
German gas-driven power stations the generating соте ре кар 
stated tobe 0:254. This figure may be taken as being е od 084 
attainable. With coal at бв. per ton the author has 0 1 
per unit at a gas colliery power station with а 40 per cen" 
factor. Й erated and 

The author gives many particulars of costs per unit pen sa plani 
capital outlay in connection with steam turbine plant en 55 steel 
for different load factors, and shows that for а modium t5 м! 
works it may be taken that power can be obtained at pen as a fei 
maximum to 0°12d, as a minimum per unit with 0 


three-phase motors, especially in connection with un. 
such u cranes, rolls, ee In later installations, poe tb 
phase motors are being more extensively used becau Jed motors 
simpler and more compact construction. 4 eat 
for heavy bar or plate mills separate flywheels are ‚ү depend 02 
of flexible couplings. The dimensions of these fiywh tion of est 
the number of passes at the same time and the dur — 


: imet? 
* Abstract of a Paper road bofore the Sheftield Society of Engi 
und Metallurgists. 
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pass. Heavy flywheels will, therefore, be found on mills where the 
material passes but once, or with short passes. In order to obtain 
efficient flywheel masses mills of this kind —i.e., plate mills re. 
quiring 1,000 н.р, normal— are rope-driven by motors (200 revs. per 
min.), the motor being coupled to a solid cast steel flywheel allowing 
peripheral speeds of 150 ft. per sec. A considerable number of mills 
have been equipped on this principle, and have been very satisfactory, 
both from the point of view of power consumption and equalising in 
the central station. If further equalising is required — i. e., when roll. 
ing mills are on a power company’s circuit — the well-known Ilgner 
flywheel sets have to be added. This, however, is a costly addition 
and precludes the use of three-phase rolling-mill motors. Lately, 
however, the author has been interested in a modified system of 
this kind which allows of slightly smaller flywheel sets in parallel 
with the principal motor. Generally speaking, the author is of 
opinion that for continuous mills no separate flywheel sets will be 
required. However, in some cases it may be more advantageous to 
run two or more mills from one flywheel set, instead of starting a 
number of heavy flywheels. 

The maximum load on rolling-mill motors is generally about 
three times the normal rating. The sudden jerks experienced by 
such motors have been proved to do more harm to the mills them- 
selves than to the motors. It is necessary to give especial attention 
to the insulation and mechanical protection of the rotor. windings, 
especially the end connections, as is now done in turbo-generator 
work. Most continuous mill motors at present installed are of 
about 500 n р. normal capacity. Examples are, however, given by 
the author of mills whero much more powerful motors are required. 
Thus, in the case of Henschel & Sons, the plate mill, with four 
stands, 80 revolutions, and plates 30 ft. by 5 ft. by 1 in, a motor of 
1,200 н p. normal, 2, 400 н.р. maxim um, 820 revs. per min., belt 
driven is used with 500 volt continuous current ; whilst at the 
Deutscher Kaiser Works for a heavy bar mill, five stands, one 
middle mill, 20in. rolls, 80 revolutions, four finishing mills, 15 in. 
rolls, 160 revolutions, a 2,500 н.р. normal (5,000 н.р, maximum) 
motor is installed, running at 250 to 160 revolutions, with three- 
phase 500 volt current. 

As to the Gnancial results of the electrical driving of continuous 
rolling mills, it may be assumed that in most cases with electric 
power at a low figure electric driving will prove to be the cheaper. 
Results published by the Dillinger Iron Works in Luxemburg have 
confirmed this result. 
electrically equipped, will pay even better than non-reversing mills. 
The best proof of the commercial success of electric driving of all 
non-reversing rolling mills is the number of installations. In Europe 
alone the number of motors installed for medium and heavy mill 
work is 280, with a normal capacity of 190,000 н.р. and a maximum 
у of 410,000 н.р. Over 60 per cent. of this number are repeat 
orders. 


Reversing Mills.—The two chief points to consider in the design 
of electrical equipments for reversing mills are the quick starting 
and retardation of the rolls. In order to obtain this it is essential 
to reduce the forces due to the inertia of the revolving masses. In 
the first equipments, which were all on the direct-current system, 
the motor had to be divided into two or three units in order to obtain 
broader and more compact construction with less flywheel effect. A 
good steam rolling mill engine can be brought up to speed in 14 to 
2 seconds. The electric motors at the Hildegarde Works, although 
calculated to take 4 seconds, performed this duty in 2} seconds. 
Curves showing the performance of the motors and load curves, etc., 
are given in the Paper. At the Illinois Steel Works, where a 30in. two- 
high mill is driven by two 2,000 н.р. motors at 0 to 150 revs. per min. 
reversing every 4 seconds, the average constant load is only 80 рег 
cent. of the maximum load of the mill motors. Recently the author 
had the Opportunity of applying a method somewhat similar to the 
Ilgner method, but in parallel and not in series with tho main 
motors, to an electrical winding engine. The results, aro, however, 
not yet obtainable, but the arrangement, which consists of a rotary 
converter and separate {lywheel generator in parallel, present the 
advantage of allowing tho use of three phase mill motors and the 
possibility of cutting out the equaliser set in case of broakdown 
Without stopping the mill, and a power factor of unity. In most 
базев, but not all, the addition of an equalising system will be re- 
quired, but the cost of such a system will be many times repaid by 
the smaller power consumption in the power station and the lower 
first сову of the prime movers, which need only produce the average 
lond (about 25 to 80 per cent. of the maximum). | 


Commercial Efficiency.—The author compares the steam drive 
using compound condensing engines with the electrical drive 
ince gas engines are obviously impossible for reversing mills. In 
an actual case of a mill producing 300,000 tons per year from 2}-ton 

ooms rolled into 10 times the original length for rails, 15 times for 

ars, 6 times for girders, &c., the average load on the mill shaft 
Works out at 320 kw. Taking 45 per cent efliciency, 800 kw. is re- 
quired on the motor of the flywheel set. The maximum energy 
required at the power station was 1,100 kw. Taking coal at 12s. 
per ton, the generating costs, including all capital charges, would 


quently be much less. 
amount of labour employed in a number of large Continental gas- 


The author believes that reversing mills, if 
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be 0`454. per unit as a maximum (allowing for 5,000 R. p. electrical 
plant installed in this station). Thus, for 2,300,000 units the cost 
18 approximately £4,000. The cost of raising steam in a battery of 


boilers sufficient to supply the above load would be 3s. per ton of 
steam, including all capital charges; or, taking 301b. average con- 
sumption per effective horse-power hour, £7,000. Another fi gure taken 
from Continental steel works statistics gives 7d. per ton of steel 
rolled, or £8,000 for the cost of the steam production. The capital 
outlay, as previously stated, may be taken as the same, therefore, a 
saving of £3,000 per annum should be assured. 


DISCUSSION. 


Mr. S. E. FEppEN thought that the author had considered the 
various drives in a very fair manner. The author said that smaller 
mills were generally driven by electric motors. His experience at 
Sheffield went to confirm this. As regards independent plant, the 
owners of steel works could not be expected to be oxperts in power 
manufacture, and if they did not want to buy their power they should 


at least lay themselves out for producing it and get a first-class man 


to look after the plant. The author remarked concerning gas-engine 
plants, that as stokers were not required, the labour would conse- 
He had, however, been struck by the enormous 


driven works. Even if they got the gas from blast furnaces for 
1 the cleaning of the plant was enormously costly and required 
a lot of labour, and the gas engines had to be of ample size for their 
work, owing to the variation in the richness of the waste gases. 
Another disadvantage in the gas engine, especially in the large sizes, 
was the weight of rings and other parts, rendering repairs and 


overhauling, on account of hot bearings, exceedingly slow and costly. 


The author appeared to favour twin engines for mills, but he would 
like to say that if a firm had three or four mills running and had to 


employ twin engines on each, it would be far more economical to put 


down a central power station with several turbine sets and one spare. 
He gave an instance of the great advantage of electricity as a 
meaus of measuring the power consumed in machines and gearing. 
In Sheffield they heard from а great many sources that the electrical 
supply was too dear, but they did not beliove it, for the simple reason 
that they already had some 9,000 1. P. connected to the mains. Their 
diversity factor was such that the maximum load on the generating 
lant seldom exceeded 4,000 н.р. If all these works taking 9,000 H. P. 
d to put down their own plant their capital charges would bea great 
deal heavier than the Corporation’s, because they would have to pro- 
vide spare plant if they wanted reliability of supply, and because their 
individual diversity factors would be considerably less, and he thought 
that taking everything into consideration, if the steel manufacturers 
would look at it in an impartial manner, as a great many of them had 
done, they would be of opinion that the powersupply fromthe electricity 
mains was exceedingly reasonable. To those large steel manufacturers 
who intended putting down their own plant, he would say that the 
ideal power station was a combined one with large gas engines for the 
steady load over long hours andst eam turbine sets with good con- 
densing plant for the variable and short hours. In this direction 
he thought modern practice would tend. He did not know if manu- 
facturers often thought they had a load factor of 40 per cent., but, 
if во, he was sorry to have to disappoint them by saying that the 
best load factor he had got, on large works, taking some millions 
of units per annum, was only 18 per cent., and as the author’s 
actual generating cost, taking into account the distribution with 
а load factor of 40 per cent. was 0:54, per unit, he thought the 
price at which the Corporation supplied power—viz, 2:54, with 
u load factor of 18 per cent., was very satisfactory. He thought 
polyphase motors were a very great advantage in works for general 
usc, on account of low cost and extreme simplicity. He had seen a 
good many different drives, but he was perfectly certain that the best 
method was by means of ropes with a good flywheel. He drew atten- 
tion to the advantages of using motors connected direct to high- 
tension mains, although many manufacturers seemed much afraid of 
this. He was much interested in the parallel equaliser described by 
the author, because he thought it would be a very great advance to bə 
able to uso polyphase motors altogether in rolling mills. He asked if 
rolling rails by the electric motor got over the trouble of corrugation. 
Mr. S. Eckmasy believed that the value of blast furnace gas given аз 
0:75d. per 1,000 cubic ft. with the present coal prices was too low. The 
gas should be considered as burned in a gasengine and not under a boiler, 
and further, not the steam generated but the horse-power hours or units 
generated should be compared. Respecting the electric drive, great. 
importance, in his opinion, must be attached to the accuracy with 
which the power consumption for each class of work could he obtained 
by means of the electric ins ruments. This accuracy would lead to 
close prices for the goods manufactured, and, therefore, паше 
competition. The instruments also showed апу defects either in the 
rolling process or the mechanical part of the mill (increased fi 1 
and, he believed, that a ME Pis the гиа reason for the 
success о the present of the electric drive in 3. | 
| "Mr. J. ped аз to a works in which а saw was driven a 
variable speed motor, and experiments had been made until they foun 


i i There was a certain 
the proper speeds for the different materials. vai 
spe which Mite tlie minimum rate of cutting and the minimum wear 


on the saw, which required а minimum amount of power, Ad 
viation from that speed meant a great loss in een ү ге о n 
steam engine had been used at only one speed. He en 1 os di 
able experience with the load equaliser, and if it did all that was ex 


K 
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pected, it would certainly be a great ‘hoon. 


installed and кор satisfactorily, the mill mana 
Germans were the only pepple who knew anything a | 
mills, and they had to admit that they certainly had had more experi- 


ence; but they had been to that country and observed the methods 
adopted, aud he could say that it was now not necessary to leave this: 


country for electrical plant. 


Mr. G. J. HooGnwINKEL, in reply, said he had cnly put into the 


Paper figures which he could substantiate, and he did not think that 


thero were any which were not correct. Mr. Fedden raised the ques- 


tion of load factor. The station load factor in several modern steel 
works, as menticned in the Paper, was uctually 40 per cent. In all the 
mills where the Ilgner system had been installed practically a con- 
tinuous straight line was obtained in the power station, showing that 


these electrical reversing mills gave a good load factor at the station, 


although their individual yearly load factor was not more than 8 per 
cent. Since the introduction of the load equaliser the load factor was 
very much higher, and it would be néarer 60 per cent. at the power 
station. Another point on which Mr. Fedden disagreed was the actual 
works costs. The author mentioned that in Germany he had known 
actual werks costs of 0:25d., including all capital charges. The enor- 
mous output, reaching something like 14,000,000, must not be over- 
looked, and largely accounted for the very low figures. In some of these 


.gras-driven stations the total works cost, including all capital charges. 


was 0-2d. He did not think they would get these figures in Sheffield. 
He thought high-tension motors were much safer than low tension, and 
high-tension gear, with oil switches and everything completely enclosed 
was much more satisfactory. In a colliery in North Wales, where two 
small high-tension cables at 2,200 volts were sufficient to supply about 
1,000 H. p. for pumps underground, he advised them to put down h.t. 
cables. The makers of the turbines were, however, rather anxious to 
.supply low-tension dynamos, with the result that the shaft had got 
about eight low-tension cables 3 in. or 4 in. diameter, and it was 
imagined that this was safer. He wasof opinion that tho more cables 


and the heavier they were the more dangerous it was, whether they. 


were low or high tension. As regards the effect of electric driving on 
possible rail corrugations, he had no doubt that electric-driven rolling 
mills would produce a more evenly rolled material. The absence of 
heavy gearing, the more secure grip of the blooms und the steady and 
even driving must tend to reduce traces of uneven rolling, which after- 
wards easily developed into what was called corrugated rails. Again, 
the winding ropes of electrically-driven winding engines have een 
found to last more than twice as long in several cases with which the 
speaker had been connected. | 


PRELIMINARY SPECIFICATIONS FOR CLARK AND 


WESTON STANDARD CELLS.* 


BY Е. А. WOLFF AND d., k. WATERS. 


Summary.—Detailed. particulars for the preparation of Clark and 
Weston standard cells are here given by the Bureau of Standards, in 
order to ensure co-operation between various workers. "The purifica- 


tion and preparation of the materials are first dealt with, and finally 
the sctting up of the cells. 


Directions for the preparation of materials used in Clark & Weston 
standard cells, and for their construction, have been published from 
time to time. The following specitications are based upon these 
directions and upon work done at the Bureau of Standards. They 
are submitted in more detail than might be considered necessary, 
in order to secure the fullest possible co operation of other workers 
in this field in determining the accuracy of reproduction attainable. 

Definitions.—The Clark standard cell will be understood to mean 
a voltaic combination having as its positive electrode pure mercury 
covered with a paste consisting of pure mercurous sulphate mixed 
with finely divided mercury and pure zinc sulphate crystals and 
solution, and as its negative electrode an amalgam containing 10 per 
cent. by weight of pure zinc, covered with a layer of pure zinc sul- 
phate crystals, the électrolyte being a solution of pure zinc sulphate 
in saturation equilibrium with the other constituents of the cell. 

The Weston standard cell will be understood to mean a similar 
combination in which the zinc sulphate is replaced throughout by 
cadmium sulphate and the zinc amalgam by an amalgam contain- 
ing 12°5 per cent. by weight of pure cadmium. | 
It is impossible at present to obtain all the materials employed 
in the construction of standard cells of sufficient purity for use in 
primary standards, and they should, therefore, be prepared accord. 
ing to the methods described below. Оп account of the large elec- 
tromotive differences found in samples of mercurous sulphate pur- 
chased as chemically pure, it is always advisable to subject it to 
further treatment, or to prepare it specially, even when it is intended 
for use in secondary standards. For the latter purpose, C. P. ma- 
terials may be used without further treatment, unless the zinc and 
cadmium sulphates are found to be acid to Congo red, in which case 
they should be recrystallised. Celle set up with ordinary C. P. 


Goa the Bulletin of the Bureau of Standards. Slightly abbre- 


They had manufactured 
‚ a number of motors for driving three-high mills, but after these were. 
er said that the: 

ut driving these 


materiala and specially prepared or treated mercurous sulphate 
should not differ from those in which the most carefully prepared 
materials are used by more than 0°01 per cent. 


PURIFICATION AND PREPARATION OF, MATERIALS. 


Mercury.—Mercury, as purchased, may contain varying amounts 
of different metals, such as copper, silver, iron, &c., and by use in 
{Һе laboratory others, such as zinc, cadmium, and nickel, may be 
added. If very impure it tails when poured from the bottle. 
In this case it should be first subjected to a preliminary purification 
by method a or b. 

(a) The simplest, though least efficient, method is to shake it for 
a long time with a solution of mercurous nitrate in dilute nitric 
acid, or in dilute nitric acid only. Instead of shaking, it may be 
allowed to fall in very fine drops from a funnel drawn out at the 
end through either of the above solutions contained in а long, wide 
tube, at the lower end of which is sealed a smaller S-shaped tube 
which serves as a trap. Before introducing the solution some 
mercury must be poured into the trap, and the first portions that 
run out must be poured through the funnel again. Instead of one 
of the above solutions a dilute solution of ferric chloride, slightly 
acidified with hydrochloric acid, may be used. The treatment 
must be continued for a long time to completely remove the dis- 
solved impurities, as the action of the solution is necessarily super- 
ficial and therefore slow. 


(b) By making the mercury the anode and a piece of platinum 
foil the cathode, using 2 per cent. nitric acid as the electrolyte, the 
more positive metals go almost completely into solution by eles- 
trolysis, leaving in the mercury the less positive metals which exert 
only а minor influence on the E.M.F., and which may afterwards be 
removed, as described under (c) or (d). The current density should 
be about 0'1 amperes per dm’, and the electrolysis should be con- 
tinued, constantly stirring the mercury, for some hours after 1t 
no longer tails. The time required depends on the amount and the 
original condition of the sample. The mercury deposited on the 
cathode,and possibl ycontaining some of the electropositive impurities, 
is prevented from dropping back into the anode mercury did 
pending under the cathode a small beaker hung from the side 10 : 
battery jar by means of а support made of glass rod. The com sel 
tion anode and stirrer described below may be conveniently ; 
The depth of the mercury should be great enough to a 30 
pletely the blades of the stirrer when rotating, and the volume 
dilute acid employed should be at least four times that of the А 

Ordinary mercury, or that which has been subjected to е dis 
the preliminary treatments described above, must be 15 ag 
fied by one of the following methods: (c) By double dist e 5 
an ordinary vacuum still. (d) By distillation in & current 8 1 
under reduced pressure. For this the form of still described 5j 
Hulett and Minchin* is recommended. 


Zinc and Cadmium.— The traces of impurities ordinarily on in 
the C.P. metals, purchased from reliable manufacturers, мо 
a slight influence on the E. M. F. that they may be u 1 
further purification in the preparation of the amalgams a ande 
dary standards. For primary standards the amalgams шву m 
by electrolysis, as described below, thus rendering unnec sin 
preparation of the pure metals, methods for which, аге, 


given. 


Zinc.—The pure metal may be obtained. ging to the 

(a) By distillation under diminished pressure accor "d aber. 
method of Morse and Burton.“ A large tube of Jena or : 
combustion glass is closed at one end. The metal is int tha n6 
the tube is then drawn out as close ав practicable “ш of zine 
Several centimetres farther along, according to the yd is to make 
used, the tube is again drawn out. Ав the n of t ү id noi 
a reservoir into which the metal is distilled, the tube shou”. e, V 
drawn out symmetrically, but as much to one side 88 P he tube 
prevent the melted metal from flowing from one section Spe 
to another. The tube is placed in a combustion {рү п of 
by means of a rubber stopper and heavy tubing to iun ning 0 
Geryk pump and exhausted. The pump should be s led. 
only during the distillation, but afterwards, until the tu "er 6 
The tube is first heated at the closed end and by an t 
under the second section. The flames must be тер as litle jx 
the tube does not soften and collapse, and also 80 а When #00 
as possible is carried over beyond the second section. extinguished 
three-fourths of the zinc has distilled off the flames arè "nm 
and the tube allowed to cool. Air must not be lo it may 
metal is perfectly cold. If the tube is sufficiently a d into 
divided into three sections and the zinc distilled from t n m 
the third, thus effecting a double distillation in p ali be turned 
tion. The flamesunder the closed end of the tube 800 $ 
low, but not extinguished, to prevent cooling and lass, W 
ing. The distilled metal adheres strongly to the glas. 


be removed by hammering with a porcelain pestle. 


* Phys, Rer., XXI., 388; 1905. t Ат. Chem. Jour, е 
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(ò) Pure zinc may be obtained by electrolysis of a zinc sulphate 
solution purified as described below.* The 40 per cent. solution is 
electrolised, using two platinum cathodes and a pure sheet zinc 
anode placed between them, but separated by silk partitions. Some 
zinc oxide is placed around the anode and the solution is continu- 
ously neutralised by adding ammonia. 
is placed a small platinum anode to keep the solution acid. The 
metal thus obtained may be distilled or used directly to prepare the 
amalgam. 

Cadmium.— The pure metal may be obtained: (a) By distillation 
using the same apparatus as described for zinc. It distils at a much 
lower.temperature. (b) By electrolysis of the fused chloride? or of 
a purified solution of the sulphate.§ 

Zinc Sulphate.—The salt is apt to contain sulphates of cadmium, 
iron, lead, &c., and free sulphuric acid. The last of these has the 
greatest effect upon the E.M.F. and promotes the formation of gas 
in the amalgam limb. The effect of such small quantities of the 
other impurities as are apt to be contained in the “ chemically pure ” 
salt is practically negligible. The following methods of purification, 
both giving the same results in the cell, may be used :— 

(a) Dissolve the pure salt, as purchased, in hot water, add an 
excess of pure zinc oxide, and keep at nearly the boiling point for 
several hours to throw down iron as completely as possible. If the 
iron is in the ferrous state, its precipitation is greatly hastened b 
adding pure hydrogen peroxide, a very small quantity of whic 
‘will suffice to effect its oxidation. Filter, acidify very slightly with 
dilute sulphuric acid, and evaporate until the greater part of the 
zinc sulphate crystallises out on cooling with ice (5 deg. or lower). 
Stir frequently while cooling so as to obtain small crystals. These 
are filtered off, using a platinum cone, then washed once or twice 
with very little ice-cold water, using suction, redissolved in a little 
hot water, and recrystallised as before. Further crops of crystals 
can be obtained from the first and second mother-liquors. Those 
from the first are recrystallised once, those from the second mother- 
liquor twice. The three lots of crystals are then combined and 
dissolved in sufficient water to form a saturated solution at room 
temperature. The solution is filtered if necessary and set aside to 
erystallise by spontaneous evaporation in dishes covered with filter 
paper. If desired, a saturated solution may be made at not more 
than 35 deg., cooled, with constant stirring, by surrounding the 
beaker with ice, and the crystals filtered off at once. In the final 
recrystallisation the solution must not be heated at апу stage above 
85 deg., on account of the danger of forming a lower hydrate, which 
takes place at 39 deg. In either case the crystals are washed with 
‘two or three small portions of ice-cold water, air-dried, and placed 
in well-stoppered bottles before they begin to effloresce. The zinc 
oxide employed is prepared by adding ammonia to a solution of zinc 
‘sulphate until the precipitate dissolves. It is then filtered into a 
large volume of water, allowed to settle, the supernatant liquid 
. decanted and the precipitate thoroughly washed on a Biichner funnel 
(hardened filter paper), removed from the filter paper and ignited 
in a platinum crucible enclosed in one of porcelain to prevent access 
of reducing gases. | 

(0) The zine sulphate may also be purified by electrolysis.: After 
removal of iron, as described under а, а weak current (about 0-1 


ampere per dm”) is passed tbrough a solution of zinc sulphate con- 


taining suspended zinc oxide to keep it slightly basic. Platinum 

electrodes are used and the solution is kept stirred. The electro- 
lysis is continued until a clean anode is no longer coated with lead 
peroxide. The solution is sufficiently pure, though it may still 
contain traces of other metals. It is filtered, aciditied slightly, and 
the salt recrystallised as described above. 

Cadmium Sulphate.—The commercial “chemically pure" salt 
may contain zine, lead, ferrous and ferric iron and occasionally 
nickel. The salt can be purified by dissolving in an excess of water 
at about 70 deg., filtering if necessary, adding an excess of pure 
cadmium oxide or basic cadmium sulphate and heating for some 

Ours. As much of the iron may be in the ferrous state, & little 
pure hydrogen peroxide should be added with the cadmium oxide 
to oxidise the iron. The solution is filtered from precipitated iron 
and basic cadmium sulphate, acidified slightly, and evaporated 
nearly at its boiling point in a large porcelain dish resting on a 
Pipe stem triangle on a hot plate or supported some distance above 
the flame of a gas stove or ring burner. 
the lower hydrate of cadmium sulphate which are formed fall to 
the bottom and cause violent bumping unless they are frequently 
Temoved. They are allowed to drain in a funnel with a platinum 
cone. When the solution has been evaporated to a small volume, 
M is poured, while still hot, through the funnel, the crystalline 
flakes are packed down with а pestle, allowed to cool, and washed 
twice with a little cold water, using suction. They are then re- 
dissolved and the solution evaporated down to a small volume as 


* Myhus and Fromm: Zs. anory. Chem., IX., 144 ; 1895. 
t Morse and Jones: Am. Chem. Jour., XIV., 261; 1892. 
+ Lorenz: Zs. anorg. Chem. XI., 49; 1896. 
8 Mylius & Funk: /bid., XIII., 157; 1897. 
;, Mylius and Fromm: Zs. anorg. Chem, IX., 144; 1895. 
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before. After this operation the crystals are dissolved, with me- 
chanical stirring, in au equal weight of water at room temperature, 
filtered if necessary, and set aside in shallow layers (2cm. to 8cm.) 
in crystallising dishes covered with filter paper. Heat should not be 
employed to hasten the final crystallisation on account of the danger 
of transforming the crystals into a lower hydrate, which takes place 
at about 70deg. If the solution is saturated when placed in the 
dishes, especially if it be a mother-liquor from which a crop of 
crystals has been removed, the salt is almost certain to come down 
in а few hours as a crust over the bottom, instead of isolated 
i ct Most of the crystals arecloudy, but those from a purified 
solution have been found to give as yood results in the cells as the 
perfectly clear ones. The crystals, especially the clear ones, adhere 
80 firmly to the bottom of the dish that they are apt to be broken in 
removing them. This may be obviated by decanting the mother- 
liquor and pouring a little pure water over the crystals, In a few 
moments they will be loosened, without going into solution to any 
great extent, and may be removed with a spatula. They are to be 
washed two or three times with water and preserved air dried in a 
bottle. Further crops of crystals may be obtained from the mother- 
liquor, which should first be diluted with about one-tenth its volume 
of water. i 

Zinc and Cadmium Sulphate Solutions.—A saturated zino or 
cadmium sulphate solution is required for making up the paste and 
for filling the cells. Itis prepared by icating an excess of purified 
salt with distilled water. In the case of zinc sulphate, shaking with 
water previous'y heated to not more than 80 deg. for at least a half. 
hour is sufficient, while for cadmium sulphate mechanical stirring 
for three or four hours is required on account of the slowness with 
which it dissolves. In the caae of zinc sulphate the mother-liquor, 
from which a crop of crystals has been removed by cooling, should 
not be used, as this is unsaturated at room temperature. 

Amalgams.— Zinc amalgams containing 10 per cent. by weight of 
zinc may be prepared by the following methods :— 

(a) By dissolving a weighed amount of pure zincin nine times its 
weight of pure mercury. The latter is heated gently in & porcelain 
dish on a hot plate or sand bath. The zinc, previously treated with 
very dilute sulphuric acid to remove the film of oxide, and then 
washed with water and dried, is placed upon the hot mercury and 
frequently stirred to hasten solution. The heat is to be increased 
whenever the amalgam shows a tendency to solidify. 

(^) A better method, which obviates the preparation of the pure 
metal, consists іп the electrolytic deposition of the zinc from a puri- 
fied solution of the sulphate, slightly acidified with sulphuric acid, 
using a weighed amount of mercury as cathode and a rod of the 
purest commercial zinc as anode. The current strength is measured 
and the electrolysis continued until somewhat more than the re- 
quired amount of zinc has been deposited. The amalgam is then 
removed from the solution, washed thoroughly, dried and weighed, 
and enough mercury added to bring the amalgam to the required 
percentage. The anode should be enclosed in filter paper to pre- 
vent impurities contained in it from contaminating the amalgam. 

Cadmium amalgam, containing 12:5 per cent. by weight of cad- 
mium, may be prepared by the same methods as zinc amalgam. On 
account of its relatively low melting point the temperature of the 
steam bath is sufficient. 

Oxidation of the Amalgams.—On exposure to the air the surfaces 
of the amalgams are slowly tarnished by oxidation. As considerable 
changes in the composition on the amalgams have no appreciable 
influence оп the E.M.F. this is of no importance. If desired, the 
oxide may be removed by straining the melted amalgam through a 
test tube drawa out at the bottom to а small opening, and heated 
gently to keep the amalgam from solidifying. 


(To be concluded.) 
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THE PROBLEM OF INDEPENDENT PLANT. 


One of the most frequently discussed problems in 
present time is the desirability of generating pone be 
private station as compared with taking a supply 0 
electric power supply undertaking As is well АКАК 
possible to generate electrical energy very cheaply by р" а 
plaut. A good many figures of cost have been P 
cently by Mr. J. F. C. SNELL, and some few уса E 
interesting figures of a similar kind were given " M af 
WILLIAMSON in a Paper read before the Ци 
Electrical Engineers. But it is almost impossible : m 
at any exact figures as to the true total cost, of suc | к 
because works generally take account of only such 
| and capital outlay, 
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| i o allow 
as fuel, wages, repairs Ж 
e and buildings t8 


| ken Up 
being made for management, spac . (Generally 
by tle plant, and other items of the kind. 1 
speaking, however, it will be admitted that the 
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management із not usually so heavy as that fou 
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sary by a power company, because the management of 


private plant is often more casual than that of plant 


giving a public supply. There are, по doubt, many charges 
which, strictly speaking, ought to be found among the 
costs of supply ; but generally they are only proportions of 
existing charges, and vary a good deal according to the 
light in which ihey are regarded by the management. 

When the directors of a mill are confronted with the 
problem of changing over to an electrical drive, there are 
generally certain points in favour of the private generating 
station. Having always produced their own motive power, 
the directors are naturally inclined to continue the same 
course. In any ease, they must have some sort of an 
engineering staff to look after the plant of the mill as a 
Whole, whether they generate their own energy or not, and 
repair shops are an equal necessity. Further, they already 
have a staff sufficient to look after a large existing steam 
plant, which has probably run satisfactorily for many years. 
Consequently, they see no great difficulty in converting 
their plant and continuing with the same staff, modified to 
Some extent so as to admit of the necessary knowledge of 
electrical working. To them the power company is more 
of an unknown factor. 

It is probably considerations of this kind that lead owners 
of existing mills in many cases to put down their own 
plant. At the present time it may, perhaps, be said that 
there is not much to choose between the cost of private 
power and that from a power company when all charges 
lave been. taken properly into account, and, therefore, we 
think that mill owners would be well advised to take power 
from outside sources, uot only because such a course liber- 
ates capital and energy which inay be put to use in other 
Ways more directly concerned with the business of production 
for which the mill exists, but also because tlie widespread 
support of the power companies must necessaril y lead to a 
cheaper supply of electrical energy. At the present time 
undoubtedly, a great deal of work is in progress in the con- 
version of mills to electrical driving by means of private 
plants. The Brush Company alone, according to the Brush 
Budget, ave concerned with 14 Installations of this kind, 
and there must be many others. Naturally, it is to the 
advantage of the manufacturer to suggest independent plant, 
and he cannot be expected to adopt a “self-denying ordin- 
ance” in favour of the power company. 

lu any case, very substantial progress is being made. It 
has been stated that we arèlagging behind the United States 
because we had no electric driving in textile mills in 1902, 
aud have only 26,000 n.p. at the present time, whereas the 
United State; had 70,000 H. r. in 1902,and now have the im- 
Posing total of 225,000 н.р. We do not think, however, that 
these figures reflect very scriously проп the progressive 
character of this country. We are naturally conservative 
and desire to see that any particular method is no longer 
experimental before introducing it. Electrical driving is 
no longer in the experimental stage, and, now this fact is 
proved, we do not doubt that within the next few years our 
Progress will be very rapid. It is à much more dillicult 
iu (о rise from zero up to 26,000 than from 70,000 up to 
0,000. In addition to the old mills, many new ones 
пе being erected, and the future of electric driving in 
uills is becoming one of the most encouraging outlooks of 
he electrical industry at the present day. 
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" The Blectrician " Handy Copper-Wire Tables and Formula. 
D ed by P. B. Down. (London: The Flectrician " Printing 
and Publishing Co.) Pp. 34. 28. 6d. net. | 

This book is undoubtedly as handy as it describes itself to 
the many who have to use its subject matter. Such a book is 
wanted, aud Mr. Down and the publishers are to be congratu- 
lated on issuing it, for everyone knows that books of tabniar 
matter are expensive to produce. | 

The unusual feature of the work is its chief merit—namely, 
the magnet-coil tables giving the weight per 100 volts of 
copper and cotton, the weight for a cubic inch, the resistancé, 
the amperes and the ampere-feet for each gauge number of 
vire, the gauges being arranged in the order of the bare wire 
diameters. It is for reference to these tables that the book 
will be chiefly weleomed by those who have to know tho facts 
about wound coils of any kind, whether single cotton, double- 
cotton, or silk-covered. 

Turning to the more usual tabular matter, we have been 
able to compare many of the coefficients and conversion factors 
given with the proof sheets of a set of tables which have been 
actually re-calculated, item by item, by Mr. G. H. Baillie, and 
it is a pleasure to find that the author has been very careful 
in this respect, no error being detected after a fairly careful 


survey. 


The compiler of these, as of all other tables of wires, must 
have been sorely puzzled when dealing with stranded cables to 
decide whether he would arrange his matter in the order of the 
physical facts of size, weight and conductivity, or allow this 
rational order to be interfered with by putting together all 
cables made up of 91, 61, 37, 7 and 3 strands respectively. 

He has decided that the user would prefer to have all the 
cables of the same number of strands together rather than to 
have 37s alternately with 19s, &c., in the order of their 
effective conductivity. Perhaps he is right, though there are 
also good reasons in support of the alternative he has decided 


against—namely, the system adopted in the Institution of 


Electrical Engineers wiring rules. 

Some users will regret to find no table of any kind which 
makes it easy for an English engincer to calculate the value of 
cables drawn to l'rench wire gauges, but perhaps the English 
cable maker may consider this omission to be not entirely with- 
out advantages. 

The idea of printing a complete set of tables in English 
measures exclusively and simply giving a conversion factor for 
metric equivalents has the merit of simplicity and brevity. It 
reduces the bulk of the book for a given umount of informa- 
tio», and one simple slide-rule operation is substituted for the 
extra amount of table hunting which the larger book would 
have involved. If much metric work is to bo done the persons 
who want it can seek out the proper book elsewhere. 

In the magnet coil tables the order of the arranvement is 
determined by tho physical facts of diameter, area, weight, and 
not by the arbitrary S. W.G. or B. W.G., and in this case there 
is no question but that tho author has decided wisely. 

The following partake more of the nature of suggestions than 
corrections. On p. 10 the abbreviation tends to some slight 
obscurity, and по more space would have becn wasted if the 
author had said, ‘ for seven strands the diameter of cable equals 
three times tho diameter of one strand.” The omission of the 
word“ times“ is what we would draw attention to. On p.14 the 
sign oc, “ varies as," has been used instead of the sign a, “alpha,” 
for amperes. Inthe third line of the same page the words 
"the size of wire ” аге preferable to the words “ size wire 
which are obscure. Similarly, on p. 24 “ (һе size of coil” is 
preferable to the words “size coil." On p. 26 amongst the 
conversion factors it would be desirable to keep the same per- 
centage of accuracy in the various factors and, therefore, where 
millimetres and centimetres are converted into inches the 
multiplier might be carried on to another decimal place or two. 


„ ; 3 29 
Lastly, a small printers’ error occurs in the 12th liue of p. 29. 
" | MERVYN O'GORMAN, 
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Dr. Gustav Bexiscuke. 2nd Edition. (Berlin: Julius Springer.) 


M.12. poe NE 
The addition of two new chapters on electrical oscillations 


and the discharge of electricity through gases, and a consider- 
able amplification of the already existing chapters of the 
previous edition, have enlarged this book to more than twice ite 
former size, and the volume should now prove of great utility 
to advanced electrical studente. It is written for the use of 
electrical engineers, but, with the exception of a short chapter 
on measuring instruments, hardly any reference is made to 
technical applications of the principles that are explained. 
The writer severely criticises the language used in technical 
-works and refuses to use such commonly accepted terms as 
“ reactance,” “inductance,” “ impedance,” “ reluctance,” which 
he stigmatises as Americanisms unsuitable for use in the 
German language by educated persons ; he likewise rejects the 
expressions magactising current and “ charging current, 


and makes such doubtful improvements as the introduction of. 


the word “ microohm.” 

Notwithstanding the great care which has apparently been 
taken in the preparation of this edition, a few inaccuracies 
have been overlooked. Misspelled names such as Airton " 
and * Duddel" have been allowed to stand, and in the dis- 
cussion of units the statement appears that 1 H.P.—76 kgm., 
and t- 18 should be substituted for t in the formula of p. 86 
for calculating the resistance of electrolytes at various tem- 
peraturos. In Rayleigh’s formula for the self-induction of a 
wire carrying an alternating current, which is wrongly attri- 
buted to Stefan by the author, the numerical coefficient of the 
third term of the expansion should be 13/8,640 instead of 
1/2,640. 

In the same section the variation of the impedance of wires 
with the frequency of the current flowing is discussed, and 
it is explained that with iron wires the.decrease of reactance 


may be 80 great as to mask the increase of resistance due to skin- 


effect, and produce on the whole-a reduction of the impedance 
at high frequencies. The examples quoted in illustration of 
this fact apply to sizes of conductors and frequencies outside 
the range of ordinary technical requirements, and, in view of 

the class of readers for which the book has been written, it 
would have been preferable. to draw attention to the marked 
increase of impedance that is actually found.in steel rails 
carrying alternating currents of usual frequencies. 

The text is illustrated by nearly 500 diagrams and photo- 
graphs, many of which are very interesting and novel. This 
applies particularly to the pictures that are given of magnetic 

lines of force, of the distribution of field around clectrically- 
charged bodies (obtained by the method of Seddig) and of 
. electrical discharges of various types at high potentials. 
Several diagrams, such as Nos. 82 and 429, the object of 
which is to illustrate the directions of fields produced by 
currents and the directions of motion produced by tho inter- 
action of conductors carrying currents, are of such poor per- 


spective as to leave the diroctions they attempt to define 
quite ambiguous. | 


Die Elektrischen Bahnen und ihre Betriebsmittel. By HEMUERT 
: Kyser. Part 9 of Elektrotechnik in Einzel—Darstellungen,” 
Edited by Dr. G. Benischke. (Brunswick: Friedrich Vieweg und 
Sohn.) Pp. viii.-149. M 5.50, 


The present book differs essentially in scope and treatment 
from the majority of works on electric traction. It does not 
pretend to be an exhaustive treatise on the subject, but is in- 
tended to provide the student and young engineer with reliable 
and concise information on the main features and the various 
important factors which have to be considered in the first de- 
velopment of a complete, up-to-date traction scheme. The 
mechanical details are omitted, and the usual lengthy descrip- 
tions of various railways and tramways and traction material, 
with their accompanying illustrations, will. not be found. A 
feature of the book is, however, the number of references 
which are given to the latest lines, both exporimental and 
open to traffic-- mainly Continental, especially those employ- 
ing high-tension alternating currents, this section being ex- 
cecdingly well treated. 

There are seven chapters, of which the first deals with 
the classification of electric traction systems, the conduc- 
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wissenschaftlichen Grundlagen der Elektrotechnik. By. 


data for the calculation of tractive resistances, tractive effort, 


° Ка n 
two independent variables, the inertia of opinion based up? 


‘portance to it. 


tion of the current— i.e, the overhead trolley, conduit, sur. 
face contact, third-rail and accumulator systems—and the 
current system (continuous, single-phase and three-phase) and 
pressure, the characteristics of which are treated under these 
respective headings. The second chapter is on the traction 
motor. After enumerating the electrical and mechanical re 
quirements of the traction motor, the different types—con- 
tinuous-current series and shunt motors, the repulsion motor, 
the alternating-current series motor, the compensated series 
motor and, finally, the three-phase motor—are carefully in- 
vestigated by the aid of the equations of torque, speed, output, 
losses, &c , together with excellent diagrams. E 

Chapter III. deals with speed regulation. Starting with the 
fundamental conditions, the different methods of speed regula- 
tion for the various types of motors are separately explained, 
graphical and arithmetical determinations of the regulating 
resistances being given. The regenerative and other control 
systems are gone into, and the chapter terminates with a get. 
tion on olectric brakes, the advantages and disadvantages of 
which are set forth. | 

In Chapter ТҮ. will be found the necessary equations and 


size of motor, energy returned to the line on down grades, &. 
Chapter V. elucidates the method of preparing the ш 
route diagram. In Chapter VI. the conductor installation 0 
a traction schemo— liae wire, feeders and the return circuit 
is described, with the necessary calculations. Some remaris 
on transformers are also included here. The final chapter gives 
the consideratiors affecting the location of the power house, 
its size, number of unite; output of the generating units an 
ize of battery. 2 f 
i The Eod arrangement is good, and the subject ae 
both reliable and lucidly treated, excellent diagrams ant | i 
adding to its value. The book certainly fulfils its ps w 
forms a valuable contribution to this branch of techie 
literature. | 
РЕР 


THE PROGRESS OF ELECTRICAL SCIENCE 
DURING 1907. 


BY E. E. FOURNIER D'ALDE. 


jon of 
The progress of science may be regarded as а function 0 


; ies. So long 
provious results and the impulse of new discoveries, So 
as the latter is not very powerful research has : pec 
proceed along lines previously marked out. E Е б expert 
discovery has the effect с: БВВ a new direction 
mental and theoretical work. | А в 

Тһе. year 1906 was largely under- the sign of ени 
Duddell currents and radio-activity. Tho year just Fa 


: . rincipie 0 
substituted canal rays, magneto-optics and the p s | 


mue been unpr М 
relativity. The output of Papers has beer хш 
Some 800 of them deal with electrical subjects eee \ 


of technical and professional matters. They шаў 

classified under tho following heads :— ad ether. 
(а) General theory, including atoms, 5 ar, il 
(% Rays of all kinds, both **ethereous an а уа 

cluding canal rays, radio-activity and spectrum three subject: 
(e) Ionisation, conduction and discharge, 

which are becoming inextricably interwoven. b. os lation 
(4) Variable currents, comprising inductance, 

resonance and “ wireless" work. Е 
(e) Magnetism and sundry new magnetic € nedi 
(f) Photo- and thermo-electricity, and misce 
(g) Instruments. 


It may be acknowledged at once that the year 190! 
brought forth any very striking discovery. а 
of an “inertia year” than anything else.! vement, bel 
Doppler effect in canal rays, Stark’s great ч i 
strictly to 1906, though a year ago nobody at are 
British physicists have done \ 110 
in theoretical and practical work. The) ee or oth! 
selves distinctly up to date, and owe littlo to 


. : ар questio" 
foreign influences so long as general philosophical ^ 


effect 


has 0 


— 2. . 
—— — . — 
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are not involved. The theoretical sensation of the year was 
Lodge's billion density of the ether, but he had put forward 
the arguments long before the B.A. meeting, and there is 
really nothing sensational about them. What appears to be 
an entirely original conception is the “atom of energy dis- 
covered by Stark, probably an extreme swing of the pendulum 
in the present atomistic direction. 


General Theory. — It almost goes without saying that all 
theoretical work has concerned itself with electrons in one 
form or another. 
been confirmed, the negative electron remains, as before, the 
ultimate natural unit of electricity. 

Righi, the veteran Italian physicist, having gone to the trouble 
of translating al] his previous work into the language of the 
electron theory, has proceeded to apply his powerful analysis 


to the properties of the electron, which he prefers to regard as 
surface charge—a miniature 


a small conducting sphere with a 
earth, as one might say. This electron is probably flattened 
out by moving through the ether, its axes assuming the ratio 
19: 1 when the speed is 99 per cent. of that of light, and its 
mass increasing 24 times. Searle has calculated the pulses 
produced by the stopping of such a sphere and various other 
combinations. The decision between such a deformable elec- 
tron and Abraham’s rigid electron seems as far off as ever. 
Planck doubts the conclusiveness of Kaufmann’s test experi- 
ment, and even Bestelmayer, who used a much improved 
method with crossed electric and magnetic fields, failed to 
arrive at a discrimination. Tho only prospect of that seems to 
lie in the direction indicated by that enterprising and some- 
what revolutionary thinker, Schott, who proposes to decide the 
matter by a sideways glance at Stark’s canal rays. 
. Meanwhile de la Rue has modified Maxwell's equations to 
suit the modern atomistic requirements, and Lecher has reduced 
electrodynamics to terms of moving electron:. This appears 
to be the only way out of tho impasse which Einstein's prin- 
ciple of relativity attempts to cover over. When Bucherer 
maintains that two electrostatic or magnetic fields can no 
longer be safely replaced by their resultant it is high time to 
tell us how our vector analysis is to proceed in future. He 
comforts us by assuring us that a moving electron exerts the 
same force on a resting pole as the same pole when moving 
exerts on an electron at rest. This is something like the observa- 
tion that no terrestrial optical effects are affected in the slightest 
degree by the earth's motion. This observation, which, when 
established as a general postulate, becomes the principle of rela- 
uvity, has been quite recently vindicated against Fizeau's 
attack by Strasser, who showed that the azimuth of polarisa- 
tion of a refracted beam is not in any way affected by orien- 
tation in various directions. | 
However, the principle of relativity has evidently come to 
stay, and Planck has based a new system of dynamics upon 
it. Einstein showed two years ago that the length of a rod 
is different when at rest and when moving with respect to our- 
selves, simply because our times are all measured by ciocks, 
and clocks cannot be compared except by light or some equiva- 
lent radiation. Here the velocity of light comes in, just as it 
does in electrodynamic attraction. All this means that our 
Inetics will have to be revised. As Einstein puts it, we have 
only the kinematics of parallel translation. If we could limit 
ourselves to slaw. motions we could get on very well, but we 
cannot, if only because the earth moves at a rate comparable 
with the speed of light. Hence, all this trouble. 
fascinating result of such speculations has been the effect 
of kinetic energy upon mass. We all know that a charged 
body increases its apparent mass by moving faster. Kaufmann 
18 Supposed to have shown that the mass of an electron is 
entirely electromagnetic. Lodge would fain reduce all mass 
to electromagnetic inertia, or rather to internal electromagnetic 
energy. Einstein and Stark reverse this principle. If, says 
the former, а mass acquires the energy E in any of its many 
forms, that mass is increased by the fraction E/ Ve, where V is 
the velocity of light. In fact, all energy has inertia. Is this 
a new form of the „identity of energy” which agitated 
Physical speculation some twenty years ago? Stark would 
‚ Persuade us that there is an “atom of energy," amounting to 
about half of a millionth of an erg, the exact quantity exem- 


Becquerel’s positive electron not ‘having 


still unanswered. 
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plified in the electrostatic energy of the electron. All forms 


of energy are exact multiples of that, and nó other quantities 
of energy exist 
half-return to a corpuscular theory of light. 


This seems as revolutionary as Levi Civita’s 


As regards the properties of the electron, the most notable 


discovery is the enormous increase of emission of electrons or 
B particles on oxidising calcium, 
of hydrogen. 
Thomson himself has obtained positive electricity by heating 
phosphates, nitrates, and chlorides, but especially aluminium 
phosphate. 
give a wholly new turn to electrostatics, and may possibly 
enable us to utilise the earth’s prodigious negative charge in 
some way. 
temperatures ” are particularly interesting in connection with 
Mills’ conclusion that hydrogen and oxygen atoms contain 
much chemical energy even at the absolute zero. 


especially in an atmosphere 
Horton puts this increase at 10 millions. 


New methods of charging, such as these, may 


Melander’s speculations’ concerning “electronic 


The question of the number of electrons in the atom is 
Campbell gives 1,200 electrons to the 
radium atom, but does not say how they are held together. 
Will anyone tell us something about the “ positive atom? 
The “ sphere of pusitive electricity” has not yet got beyond 
its primitive state of а mathematical abstraction, but some 
progress has been made towards the unravelling of the con- 


stitution of the atom by chemical and spectroscopic means. 


Pellat has calculated the diameter of a mercury atom by Stokes’ 
law of motion through a viscous fluid. This is a daring and 
perhaps risky application of that law, but the result in its 
striking agrcement with independent and previous values, goes 
far to justify the means. The volume of an atom is, of course, 
rather a vague term. It probably means nothing but the 
space contained within the * envelope" of its electron orbits. 
That the detachable electrons are the chief factor is evidenced 
by the work of Barlow and Pope on the onc hand and of Traube 
on the other, who prove along independent lines that the atomic 
volume is proportional to the valency, in other words, to the 
number of detachable electrons. It is much as if we should 
measure the volume of the solar system by the number of its 
outer planets. К. 

In connection with atoms, it is well to mention Van den 
Brock’s remarkable attempt to build up the periodic system 
out of “ аїрћаде,” each consisting of half a helium atom with a 
single positive charge. 

Our old friend the ether has raised some controversy last 
year. The ether is largely made in England," and English 
physicists never weary of investigating its properties and 
mechanism. То aseribe to it a “density of 10° grammes per 
cubic centimetre is not difficult when you remember that den- 
sity is mass per volume, and when you reduce all mass to 
electromagnetic energy. But it may turn out that the mass” 
possessed, not only by ether, but by any volume element, is 
simply its intrinsic energy. We there reach the borderland 
where mass, energy and ether merge into each other, and 
nobody knows which of the three will turn out to be tho most 
fundamental. 

Lodge boldly identifies magnetic induction with ether flow, 
and enlists come arguments of Hicks and Larmor in support. 
But Richardson and Burton point out serious analytical diffi- 
culties, such as the infinite energy due to a single moving 
electron which this conception would involve. After all, most 
of what happens in the ether is what Burton would call 
* aphenomenal," or inaccessible to our present faculties. | 

It is interesting to note, before leaving this subject, Kelvin’s 
parting plea for the possibility of speeds greater than the speed 
of light, and Burton's proposed method of determining the 
motion of the solar system through the ether by a careful dis- 
cussion of Jupiter’s satellites at opposition and conjunction. 


Rays.—The first place of interest among the miscellaneous 
transfers of energy now designated as rays belongs just now 


to the canal rays, or, as Thomson would prefer to call them, 
positive rays. 


The term “ray” for a corpuscular stream is in 
any case a misnomer. Why not call all corpuscular rays “ jets " 
or "streams"? We should then have cathode streams, canal 
or positive streams, and two kinds of radium streams, as against 
Róntgen rays and the rays of the visible and invisible spec- 
trum. The only radium *rays" would then be the gamma 
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or penetrating rays. The only possible objection to this pro- 


posal seems to be that in other languages there is only one 
word for current and “stream.” But Jet the foreigners 


look after their own languages. 


Researches on canal rays centre chiefly about the Doppler 
effect and the specific charge. The Doppler effect is dealt 
with by its discoverer, Johannes Stark, of Greifswald, in a 
number of Papers in which further particulars of the effect are 
given, with photographs and instructions for observing it. Tho 
effect has in the course of the year assumed great importance. 
It appears that the effect requires a cathode drop of 700 volts 
in the case of hydrogen, and 8,000 to 15,000 volts in the case 
of mercury vapour, according to the lines observed. Kinoshita 
observes no Doppler effect in bands, but carbon compounds 
give an effect indicating a monovalent carbon.atom—as great 


‚а curiosity as the tetravalent chlorine atom. Paschen observes 


the effect in 22 oxygen lines, but none of these belong to the 
series spectrum. The same observer finds a second minimum 
in hydrogen, which fact is taken to corroborate Planck's and 
Stark's atom of energy.“ He also maintains that the dis- 


placement is identical for all hydrogen lines, from which Stark 


- 


. Which has been observed by ditfraction 


strongly dissents. Partial failures to discover the effect (Hull) 
may be attributed to the lack of a definite connection between 
the displaced and undisplaced lines. 

Ав regards the mechanism of tne radiation, Stark believes 


that the displaced lines are due to “resonance impact" 


between positive atoms and neutral gascous molecules. The 
positive atom comes within the influence of the molecule for 
a period equal to the natural period of its more closely bound 
electrons, and the:e are enabled to radiate light. Paschen, 
on the other hand, attributes the emission to а change in the 
electric field. A resonance effect seems to be alone able to 
account for an abrupt appearance of radiation, the “a'l or 
nothing" actually observed. Schott has shown that mere 
speed produces no emission, but a rapid change of speed and 
orientation does. The mean free path of positive atoms in an 
electric field is greater than that ot neutral atoms. They arc 
less detlected by impact. 
Thomson's work has had the result of placing the two chief 
types of positive stream particles beyond reasonable doubt. 
They come out clearly at low pressures, Their specific charge 
is either 10", indicating positive Н atoms, or half that amount, 
indicating а monov: lent combination of two hydrogen atoms 
or half a “helium atom." The positive particles fly in all 
directions, even from the cathode to the anode. Lilienfeld 
somewhat hesitatingly ascribes an e/m of 5 x 107 to them, which, 
if true, would indicate tho long-expected positive electrons. 
We arrive at the astonishing conclusion that all gases split 
off hydrogen atoms. Skinner showed already tbat all cathodes 


"perspire hydrogen, and Heald proves that all metals absorb it 


except zinc. Is hydrogen after all tbe 
and is 4 He an allotropic form of it ? 

Campbell Swinton las demonstrated tho mechanical effects 
of the impact of canal rays by a Crookes mill wheel, which is, 
however, better worked by cathode rays. Wien finds their 
temperature to be about 4,500°C. He is inclined to extend 
thermodynamics to the vacuum tube, aud thinks that free 
electrons may b», after all, in thermal equilibrium with those 
attached to a'oms. Whon a flying electron is caugbt by an 
atom, its kinetic energy becomes radiant energy. 

Róntgen raya havo acquired a great siguificance since Thom- 
son suggested that all thermal radiation is originally and 
essentially Röntgen radiation. Heat rays arc a matter of im- 
pact of atoms. Atoms cannot radiate unless tbey are charged 
and suddenly stopped. The sudden stoppage of а charged body 
gives riso to X-rays. Q. E. D. 

The problem concerning the“ wave-lenzth,” or rather the 
thickness of X-ray pulses, seems to be approaching solution. 
Wind suggests that they are not due to the sudden stoppage 
of electrons, but to their passage trough the atoms of the anti- 
cathode. This would give a pulse thickness of about 10%, 
On tho older theory 


philosophers’ protyl, 


the thickness would be about 10-27 em. 

Angerer has exploded the myth of X-rays disintezratios 
lead, and Vaillant's employment of X-rays аз a test for death 
has fared equally badly at the hands of Béclère. (rnilleminot 


has proved that. they retard the germination of seede, while 
Bossalino has revived the hope of making the blind to see, 
however dimly, by means of the fluorescence of the retina 
under Röntgen rays. | | 

The parentage of radium is still embarrassingly indetermi. 
Date. It seems to be agreed that uranium is not the imme- 
diate parent of it. At one time actinium was talked of, but 
more recently Boltwood has removed that insinuation by means 
of sodium thiosulphate, and dragged to light an unknown radio- 
active body which he proposes to callionium. This seems to have 
an activity closely approaching that of its famous off-spring. 

Joly has somewhat successfully pleaded' for the extr 
terrestrial origin of the bulk of our radium supplies from their 
geological distribution. Madame Curie has, with the help of 
Austria, secured the unprecedented quantity of 04 grammes 
of radium bromide, and finds the true atomic weight of radium 
to be 226-5. Bordas has succeeded in preparing artificial 
topazes and emeralds by colouring eorundum (sapphires) by ex: 
posure to radium for a few days. Makower and Russ have 
proved over again that temperature has no effect on the dis 
integration of radium, and Crookes has obtained helium from 
radium in four months under good test conditions. 

A distinct advance towards “transmutation " was made by 
Sir Wm. Ramsay when he found that emanation was capable 


'of giving rise to other substances besides the orthodox radium 


products and helium. In contact with water it gives out neon, 
and in contact with sulphate or nitrate of copper it evolves 
argon. The copper itself evolves substances looking sus 
piciously like calcium, sodium and lithium. These remarkable 
observations have once more drawn attention to that curious 
gas quaintly called radium emanation. Ramsay and Cameron 
find that it becomes diatomic before proceeding further in its 
evolution. Madame Curie, now the universally honoured pro 
fessor of chemistry at the Sorbonne, has observed that i falls 
to the bottom in a closed vessel, but only if there are traces of 


moisture present. 


The record for the greatest stability of any radio-active 1 
duct is held by the radio- thorium discovere by Blane in Echail- 
lon mud. It decays to half activity in 737 days. 

In the domain of phosphorescence and fluorescence, nos 
generally designated by the inclusive term luminescence, some 
attempts have been made to formulate a comprehensive eni 
with the help, of course, of the inevitable olectrons. АНИ ski 
speaks of “ luminophores,” usually rare carths, embedde in 
* electronogens ” or substances whose function is to pr uce 


"fiery electrons. Thus, a brilliant yellow light is furnished by 


dissolving ono part of samarium in 25,000 of strontium ae 
phide. Similarly, cerium oxide is deposited on a skeleton e 
thorium oxide in the incandescent gas mantle, and the p 
nosity increases as the cerium diminishes. Luminescence © 
generally encouraged by low temperatures, and its permanen А 
bv immersion in ether, alcohol, or acetone. Some obser 
of theoretical importance are due to the eider Decquerel, As 
finds that the phosphorescent bands of uranium are т D. 
вате positions as its absorption bands; that the bands o м 
and other substances, such as ruby and Iceland „| g 
polarised in various planes; and that the uranium Н ж 
resolved into finc lines in liquid air. Stark has furnishes : 
ingenious and rather obvious explanation of the displacem ө 
of fluorescent bands towards the red, based on conseil g 
of absorption. The most remarkable substance lately by 
covered is the Russian laminescen’ limestone describe Ы 
Beljaetf, which shines out at 200 dug., and whose lumtnesce! 
is permanently destroyed on heating to 300 deg. k has 
In the matter of radiation some good theoretical e pe 
been dune by Erfle, who shows that the number 115 with 
affected by light increases with the wave-length, but ues И 
the temperature, and by Natanson, who makes the о" у 
clectruns affecting dispersion in molecules roughly Inve АШУ 
proportional to the number of “bonds.” Lyman has 5 10 
endeavoured tu penetrate further into the ultra-violet de : 
than Schumann's 125 ри, white fluorite still being the wil 
transparent substance for those shart wave-lengths aud 
lemite is coming more into favour for revealing pem 
similar rays. In the manufacture of ultra-violet glass n0. 7 


; | соп. 
has heen found superior to the pure oxides of boron and 5! 


We may mention, in passing, Heyl's ingenious astronomical 
proof that ultra-violet rays have the same velocity as the rays 
of the visible spectrum, and Bell’s warning against the effects 
of prolonged monochromatic illumination upon the eye. 

In spectrum avalysis we have had several determined at- 
tempts to subdue the multiplicity of lines and bands by theory. 
Ritz accounts for series spectra by an hypothesis of molecular 
magnets. Pellat explains the * satellites " of lines by a varia- 
tion of the electromagnetie mass of electrons when in close 
proximity to each other. Crew makes out that the “ Satur- 
nian” atom—rings of electrons in a positive sphere—leaves 
much unexplained, and Schott proves that a single ring gives 
us 18 lines at the most. Meanwhile, we have Pollok's valuable 
work on the most persistent lines of a number of elements, and 
Goldstein’s new alkaline spectra, together with Exner and 
Haschek’s alarming allogation that all spectrum lines and their 
satellites are subject to a slight shifting. 

Secondary rays have also attracted some attention, chiefly, 
no doubt, under the glamour of the “ transmutation " problem. 
Rontgen rays are considerably reinforced by interposing a 
platinum screen 0:005 mm. thick in their path (Dobler). 

When radium rays impinge upon a leaden shcet nearly a 
centimetre thick, electrons will emerge from tke other side. 
Mackenzie believes their transmission to be due to something 
like Grotthus' electrolysis. > 

The connection between secondary radiation and atomic 
weight discovered by Thomson and McClelland has been 
further worked out. There seems to te a sharp grouping of 
the elements according to the periodic system. The exceptional 
position of nickel, suspected by Barkla, is doubted by Hackett. 
Füchtbauer has conclusively proved that all secondary elec- 
trons, however elicited, emerge with the same speed, about 
one hundredth of that of light. Innes has utilised a similar 
observation to show that the emerging electrons are not those 
known as frec electrons, but are really expelled from their 
atoms, constituting a real incipient disintegration. 


( To he concluded.) 


CORRESPONDENCE. 


— —— 
THERMO-ELECTRIC PROPERTIES OF METALS AND 


THEIR ALLOYS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sim: I have read with much interest Messrs. Warren and 
Murphy's article on“ The Thermo-electric Properties of Com- 
mon Metals and their Alloys” in your issue of January 318t. 

I am at a loss, however, to understand why they should have 
departed from the usual practice of using copper as the base 
metal for comparison, and gone to the trouble of building up 
а circuit of cast phosphor bronze with soldered joints. This 
material, according to their own results, is the most variable 
of any they have examined, and, as it is well known that con- 
siderable difference in composition and character may exist in 
different portions of a sample of cast material of small diameter, 
the presence of joints in the bronze circuit, which must by simple 
heatconduction be at different temperatures, should be avoided. 
The equivalent section of copper bent to the required shape 
would eliminate this trouble, and at once bring the authors’ 
results into lino with other observers without having to take 

Iflerences with respect to copper. 
In determining the thermo-electrie properties of the resis 
tance materials given in the table of Dr. Dryscale’s Paper on 
Resistance Coils and their Comparison” (Lhe Electrician, 
\ ol. LIX, р. 990), the galvanometer was calibrated as a 
microvoltmeter by shunting it with a suitable low resistance 
standard, through which a measured current was passed, and 
the deflection corresponding tothe calculated l'. . was observed. 
his process is less tedious and, I believe, more accurate 
than the authors’ method of determining the resistance of each 
of their circuits, which, in most cases, were composed of 
materials having high-temperature coefficients. | 
„Lastly, with connections made according to the diagram 
Siven, two more junctions of dissimilar metals are introduced 
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at tho galvanometer terminals which will be different for each 
set of observations. Owing to its poorer conductivity, and 
the want of uniformity which the author's results establish, I 
very much doubt if phosphor bronze would score over copper 
in potentiometer construction.—I am, &c., A. C. JULLEY. 
Northampton Institute, London, E C., Feb. 4. 


We have submitted a proof of Mr. Jolley's letter to Messrs. 
Warren and Murphy from whom we havo received the follow- 
ing reply: 

TO THE EDITOR OF THE ELECTRICIAN. 

Sin: We beg to thank Mr. Jolley for his interesting criti- 
ciam of our Paper on “ Thermo-Electric Properties of Common 
Metals and their Alloys," and we should like to express our 
gratitude to him for drawing our attention to Dr. Drysdale's 
Paper containing his work on the thermo electric properties of 
resistance wires. 

We would suggest that lead not copper—is most commonly 
used as a base owing to the fact that the Thomson effect in that 
materialis zero. In the case in point it was desirable to test the 
various materials against the one to be used for terminals and 
contacts, as here heating is most probable. ‘The possible 
materials for these were copper, brass, phosphor bronze and 
gun-metal as these could be both cust and made into springs. 
The last material not being available in a convenient form, 
rods were cast and used as a base in a preliminary set: of 
experiments. An examination of the results of these tests 
pointed to phosphor bronze as the most suitable material 
to use. Tests, were, therefore, made with phosphor bronze 
as a base, the results of which were given in our Paper. 
Mr. Jolley’s conclusion that phosphor bronze is the most vari- 
able material in its thermo-electric properties is hardly logical. 
We admit that the thermo-E. M.F. per 1 C. varies for different 
phosphor bronzes, but the manufacturers definitely stated that 
the various forms tested differed in composition, although 
al were made under the same patents. Moreover, the 
various mechanical processes used in the manufacture of 
the phosphor bronzes would lead one to expect considerable 
differences in the thermo-electric properties of castings, sheet 
and wire; but, on testiog various samples of phosphor bronze 
of different gauges, of the same composition, and bf course made 
by the same methods, a closer agreement was found amongst 
them than was found for wires of the other materials tesved. 

With regard to the use of soldered joints in the phospbor- 
bronze cireuit, по considerable error was introduced here, for 
close agreement was found between tlie values of the thermo- 
E.M.F. betweon two given metals when tested directly against 
one another and when both were tested against phosphor-bronze. 

Some criticism is passed on the apparatus used, but it was 
easy to work with and sufficiently accurate, considering the 
nature of the eilect to be measured and the fact that generally 
the metals having high resistance temperature coefficients had 
low resistances. "T 

In conclusion we cannot agree with Mr. Jolley as to the 
relative merits of phosphor bronze and copper for potentio- 
meter construction, for the thermo-E. M.F. per 1°С. between 
manganin and copper varies from 1:12 to 1:40 by our results, 
and from 1:4 to 1-44 by Mr. Jolley’s, whereas the figure for 
manganin and phosphor bronze (castings, sheet and wire) varies 
from only 0:40 to 0:92.— We are, &c., A. G. WARREN. 

Electrical Engineering Department, F. MURPHY. 

East London College, Feb. 10. 


— — 


Telegraphic Communication Across the Sahara. — According 
to the Journal des Déhats, the plan has been submitted to the 
French Government for extending the telegraph lines in Algeria 
from Beni-Abbes to Adrar, a military post about 745 miles trom 
the Mediterranean coast. The wires would then be laid in the 
direction of. the Niger to Bourren, a distance of about 569 
miles, of which 621 miles would be in Algerian territory and 
the remainder in the Soudan. By making branch lines from 
Bourren to Timbuktu and Nay, the whole of the Soudan, 
Dahomey aud the Ivory Coast would be connected with Algiers. 
The cost of the work, as previously announced by us, will be 
£100,000, and the work is to b» completed in 18 months. 
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DRAWING-OFFICE ILLUMINATION. 


A considerable amount of attention has recently been devoted to 
the subject of the efficient lighting of drawing offices, and in a 
recent issue we drew attention to details of some American prac- 
tices in this direction. The same problem has, however, been inte- 
resting engineers on this side of the water, and we are enabled to 
give particulars of the lighting of the new drawing offices of 
Messrs. Armstrong, Whitworth & Co., Ltd., situated at their Elawick 
shipbuilding yard, Newcastle-upon-Tyne. These offices have lately 
been erected in response to a continually increased pressure for 
more room, consequent upon the expansion of their shipbuilding 
business, and have been in use for about four months. Every 
endeavour has been made to render them as convenient and efficient 
as possible, and the lighting arrangements to be described are the 
result, not only of considerable experience in the older drawing 
oftice, but also of careful tests made with a view to determining the 
most suitable form of artificial lighting and the correct nature of 
diffusing and reflecting surfaces. | 

The conditions to be met in a drawing office of this type are more 
severe than in an ordinary clerk’s office, or even in the average 
drawing office, inasmuch as from the large and complicated nature 
of the work involved in ship design, every man is continually at 
attention on his work for several hours without & break, involving & 
heavier strain than if he were given a series of small jobs; moreover, 
owing to the immense size now attained by modern vessels, es- 
pecially men-of-war, many of the plans measure 15 ft. in lengtb, an 
some exceed this, so that most even illumination over every part o 
the drawing tables is very necessary. i 

Up to the present, with the system installed in the offices, no cases 
of complaint due to ophthalmic strain have been brought forward, 
and this is particularly gratifying when the large number of, men 
and apprentices employed in the drawing offices, numbering over 
100, and the wide range of the ages are taken into account. 

The drawing, designing and tracing offices occupy two floors, the 
upper one being 195 fl. by 42 ft., and the lower one 90 ft. by 42 ft., 
the upper storey being lighted in the day time by side windows and 
north lights in the roof, the lower one by side windows. On the 
top floor are congregated the main body of the draughtamen, these 
being divided into two sections. On the lower floor are found the 
lady tracers’ rooms, where a large amount of tracing is done; and 
also the designing office, in which radical departures from standard 
designs are thoroughly worked out by experts in design. On the top 
floor are also located the chief draughtsman’s office, the printing 
room, and one or two minor offices, such as cloak rooms, plan storage 
department, &c. 

In order to diffuse the light as much as possible, the slopiog roofs 
of the upper depattment are enamelled white, while downstairs the 
ceilings are whitewashed. Below these at a distance of 10ft. from 
the floor are suspended inverted arc lamps, surmounted with coni- 
cal reflectors so arranged that no light escapes from the crater of the 
arc at an angle from the horizontal of more than about 5 deg. 
Practically the whole of the useful light is therefore flung upwards. 
In the case of the downstairs room this light is reflected downwards 
in a uniform manner by the ceiling itself, and a very close approxi- 
mation to diffused daylight is thus obtained. The upper department, 
however, has been the scene of several experiments, the first stage of 
which was to determine the lighting effect prodaced by reflection from 
the sloping ceilings themselves. This was found to be totally inade- 
quate, and the next step was to place over the arc lamps at a dis- 
tance of about 2ft. 6in. a flat cleaded board measuring 8 ft. square, 
painted dull white on the under side. The reflected light from this 
surface was uniform, but rather low in intensity. A better result 
was obtained by placing over the lamps a white enamelled disc 
about 3 fl. in diameter, and, roughly, about 1 fl. over tho arc. A 
certain amount of light, however, escaped to the ceiling past the 
edge of this shield, and the more modern form of reflector, which is 
now adopted throughout the office, is about 6 ft. in diameter, 3 ft. of 
which is occupied by a shallow inverted saucer, the remainder of the 
surface being flat and horizontal. This in practice gives exceedingly 
good results. 

The lamps installed are of the Union Electric direct arc pattern 
(inverted light) of 10 amperes, at 48 volts. Five lamps are run in 
series on 240 volt circuit, with a consumption of 10 amperes for the 
five lamps. One lamp is allowed for every 250 to 800 вд. ft., and 
they are placed at distances of about 18 ft. from one another, and 
the surface levels of the draughtsmen's benches are about 40in. 
from the floor. In addition to the general lighting produced by 
theso arc lamps, every fourth bench is provided with a special 
switch aud flexible lead at the wall, running to a portable 16 c.p. 
incandescent lamp, which can be used for close detail work. 

The chief draughtsman’s office, the plan stores, cloak гоошв, &c., 
are lit by means of incandescent lamps, while in the printing room 
two intense enclosed arc lamps operate at the centre of a large 
rotary printing machine of Messrs. Armstrong's own make. As an 
Instance of the thoroughness with which the electrical installation 


has been carried out, it may be mentioned that a complete system 
of electric buzzers has been arranged from a keyboard in the chief 
draughtsman’s office to the various sections of the drawing offices, 
whereby the draughtsman in charge of each ship which is being 
built can be called to the chief draughtsman’s office. 


PROTECTIVE DEVICES FOR HIGH-TENSION TRANS. 
MISSION CIRCUITS. 


At the meeting of the Institution of Electrical Engineers on 
February 6th, Mr. J. S. Peck, after reading his Paper on the 
above subject, an abstract of which appeared in our last issue, 
showed some additional illustrations to those given in the 
Paper; of these we reproduce a few below. Fig. 3 shows a 
section through one of the electrolytic arresters described, and 
Fig. 4 gives an idea of the method of construction adopted, 
whilst Fig. 5 shows a fuse type arrester, and Fig. 6 а 6,600-volt 
arrester of the “dog house” type in which graphite rods are 
used. The following is an abstract of the discussion which 
then took place :— 

* DISCUSSION. | 
Prof. G. Karr asked what electrolyte was used in tho electrolytic 


lightning arrester mentioned in the Paper. He thought the explana: 
tion of more than one protector being required on a line was that 


Fic. 1. 


where oscillations were set up from some external cause there e 
and anti-nodes, and one protector would not protect the Ше, dn 
happened to be situated at а node. In the case of ап uh bs 
horn type, in order to make the arrester go off ut a voltage . 9 85 
not too much above the normal, it was necessary to set the огиз i 
close, so that, at 20,000 volts, a fly or a spider coming E 
horns would allow the arrester to discharge. He showed a ага ты 
of an arrester Fig. 1) designed to avoid this difficulty by setting 


А 


Кє. 2. 


= afl 
horns at a greater distance apart. One horn was connected * in 
earth resistance box, the spark-gap being formed by platinu M AH 
The discharge at these had to lust for some time before ded аз а 
arrester operated, and the auxiliary arrester could be гера an auto 
trigger. He also exhibited another diagram (Fig. 2 д EA connect: 
transformer method for gradually raising the pressure W "ld be 
ing up electrical apparatus. Some such arrangement cou 


for paralleling alternators, 


— ань 


subject of protective devices in this country because we did not work 
with very high pressures. Mr. Baum, who controlled in America the 
greatest power transmission system in the world some 700 miles of 
line working at 40,000 to 50.000 volts—had given this matter a great 
deal of attention, and in a Paper road before the St. Louis Congress 
he went fully into the question of surges. Ву taking certain usual 
constants for the line, he found that the surge pressure in volts, due to 
breaking the circuit, umounted to 200 times the magnitude of the 
current in amperes which was incerrupted. Thus, as a first upproxi- 
mation the rise in pressure was entirely independent of the working 
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Fic, 3.— SECTION THROUGH ELECTROLYTIC ABRE;TER. 


pres ire of the line and also independent of the length of the line, 
ut depended simply on the current which was broken. He also 
found that it was much easier to work at a pressure of from 50,000 to 
60,000 v. than at a pressure of from 25,000 to 30,000 v., on account 
of the smaller current. Mr. Baum in his Paper had dealt with arresters 
and concluded that any form of arrester, other than the horn type, 
was of no use. It was doubtfulif in the case of a 50,000 or 60,000 volt 
line lightning would set up surges greater than would be provided 
for in the liue itself, and it was the general impression among engi- 
neers that with such a line, carried on porcelain insulators, lightning 
arresters could be dispensed with. | 


, dá Эз, 
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Fic. 4.— Vn w ноодо Cu..srutCil0N ок ELECTROLYTIC ARKESIER, 
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3 RUSSELL said that one of the main functions of a lightning 
iris : was to get rid of the static charge. This static charge, he 
T ers ood the author to imply, was due to atmospheric potential. 
de potential gradient оп a foggy day was much higher than on a 


«к day, and he instanced some results at Kew Observatory. The 
ира et arrester, which was much used in the South of France, 


i: to be very suitable for getting rid of the atatic charge, but not 
th a use between lines. The electrolytic arrester had apparently 
© drawback that an air-gap had to be used in series with it. He 


Bete this was very objectionable. It was sometimes said that 
Ehtning arresters were very efficient because continual discharges 


Were taking place, but these discharges might. he taking place at 
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En ee a a 
Mr. W. B. Essox said that much attention had not been paid to the | 


Fic. 5.— Fuss Tire ARRESTER. 
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normal voltages, so that the device would be simply a point of weak- 
о He thought that the coherer type of arrester gave promise of 
ing the ideal. He also showed how the fundamental frequency of 


& line could be eusily arrived at as eee! ж ; 
x length of line 

Mr. W. Н. Patcurns mentioned that in s Paper read in 1905 he had 
dealt with the question of surges, and he was only sorry that they had 
had to wait two years for further work on the subject. As to static 
disturbances, the author mentioned several methods of protection. 
That of placing choking coils outside the machine was now very com- 
monly used. In class (%) Mr. Peck mentioned switching through a 
resistance. He, the speaker, thought that the first example of that 
was due to Mr. Ferranti. The same apparatus was used by Mr. Fer- 
runti for charging cables. On tho question of arresters, they had 
several forms of the horn type arrester. The Siemens type, in sume 
cases had been found to be worse than useless. The non-arc multi-gap 
arrester was particularly an American idea. The difficulty with this 
was that the men did not turn the cylinders round. He had inspected 
apparatus of this type, and found that the cylinders never arced, and 
he thought that if they did there would not be much left. It was 
probable that the best arrester for a 60,000 volt circuit was a concrete 
pillar. The water jet was largely used in the South of France and 
Italy, but he understood that the common method thero was to turn 


Fig. 6. — Dod Huuss” Tire or ARRBSFER. 


the water nearly off when lightning was not expected and toturn it on 
when lightning was expected. He thought the only way of testing an 
arrester was with a big machine behind it. Fig. 4 in the paper 
would, he thought, be clearer if it were placed on end. 

Мг. H. BRAZIL confined his remarks exclusively to underground cable 
systems. He had had considerable experienc: of horn arresters, and it 
was astonishing with what degree of accuracy these could be set andthe 
length of time during which this accuracy was maintained. ‘They de- 
teriorated but very slightly, he had found, after several years’ use. 
The lack of interest in this country in lightning arresters was largely 
due to the fact that it was difficult to know whether the arresterx were 
working or not. Many more discharges were shown in the summer 
than iu the winter, due to the fact that the cables were less loaded at 
that time of the year. It was surprising the number of times that the 
pressure rose 50 per cent. above the normal. Ho was strongly of 
opinion that multi-gap arresters were worse than nothing at all. 

Мг. W. M. Morpey said that earth wires above the transmission line 
had been used a good deal iu the past, and he was glad to hear that 
they were coming into favour again. He asked the author about the use 
of barbed wire for these earthed protecting wires, and also whether in 
the case of a long transmission line there was any advantage in going 
back to the kind of lightning protector used on buildings. 

Мг. L. ANDREWs said that several of the speakers had referred to 
the electrolytic arrester as something new, but it was described in a 
Paper read abou, two years ago, and judging from the discussion at 
that time if Lad given satisfactory results. He was pleased to note 
that Mr leck looked upon that type of arrester us one of the most 
provis.i devices. He also referred to the prevalent impression 
that the arc in а horn arrester was drawn upwards by the heated air ; 
this was not the case, it was a magnetic repulsion. 

Mr. V. A. Күхх had had experience of non-arcing arresters in Swit- 
zerlaud, and had come to the conclusion that they were limited in 
their discharging capacity. With regard to the electrolytic arrester, 
this seemed to be exactly what was wanted, and he only wished they 
had had it some time ago. He was struck by the tact that the cells 
were supported on a central shaft or pillar. If the insulation of this 
broke down it might possibly mean the breakdown of the arrester 
itself. 

The PRkxipENT (Col. Crompton) said that the subject. was one of 
great. interest to him, and he gave some interesting experiences in con- 
nection with transmission lines working under exceptional conditions. 
In Darjeeling lightning was at times experienced every two seconds, 
and under such circuinstances any form of arrester was put out of use 
in two hours. All kinds of arresters had been tried there and found 
useless. Finally they had had to do without arresters at. all and foul 
that they got on just as well. 

Mr. Р. LoESCHER, in a written communication, remarked that the 
author did not explain a single name. not American, in conjunction 
with research and‘ original work done in this field. A Mater jet 
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arrester was illustrated, but no mention was made of the inventor of 
that device, Mr. Brewn, of Brown, Boveri & Co.—neither was Siemens 
mentioned in connection with the horn lightning arrester. In fact Mr. 


Peck overlooked altogether the extensive work done on the Continent, - 


and particularly in the classical countries of high-tension transmission 
—Switzerland and Northern Italy. The Paper left one with the uncom- 
fortable conviction that its ultimate purpose was to advertise a certain 
device—the electrolytic arrester. This device was the invention of Mr. 
Ferranti, but Mr. Peck did not mention this in his Paper. As to the 
value of the electrolytic arrester, it would be interesting to Lnow how 
the device would be affected hy climatic influences, and further, 
whether the apparatus would withstand very heavy atmospheric dis- 
charges representing great masses of energy. 

Mr. J. H. M. WAKEFIELD (communicated) asked Mr. Peck to include 
some details as to the cost of lightning protectors per mile per wire, 
since the commercial aspect of the question was most important ; that 
was, the ratio of the cost of lightning protectors.to the cost of the 
pane which they were protecting. Air-gap arresters had been used 

y the Post Office for many years, and had been found to meot all re- 
quirements. He asked what earth resistance the author recommended 
for lightning protector earths. The standard adopted by .the Post 
Office was a maximum of 10. The Post Office did not use an earth 
wire above the working wires, and that expense did not appear to be 
justified, expecially on a long-distance line. . Each Post Office wood 
pole and arni was fitted with an earth wire. 

Mr. E. A. Watson (communicated) gave an approximate calculation 
to show what a great effect the capacity of the cylinders relative to 
the earth had upon the distribution of potential between them. He 
considered the multi-gap arrester as consisting of à number of con- 
deusers in series. the one end of the series being connected to earth 
und the other end to the line, while the junction of each pair of con- 
densers was connected to earth by means of another condenser. 
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Taking the individual condensers of each set as bein ual, by means 
of a step-by-ste process he obtained the distribution of Biene 
across the gaps shown in Fig. 7, the result being too favourable as he 
considered infinitely long cylinders, The multi-gap arrester require 1 
an abnormal number of gaps for high voltages, if those nearest. the 
line were not to break down. Placing shields near the gap and con- 
nectiug to the line would, no doubt, be beneficial, provided the shields 
did not come too near the earthed end of the arrester, in which case 
the trouble would only be moved from one end of the arrester to the 
ое: The correct way to treat the case would be to place the cylin- 
ers of the arrester midway between two shields; one of which was 
connected to the line and ‘the other to curth. That would then be 
equivalent to placing the arrester in free space and would completely 
cancel the injurious effects of the ‘earth capacity ” of the cylinders 
but he was not aware whether this had been tried. There was a 
шеша of protecting high-tension lines, which was, he beiieved, em- 
ployed to some extent on the Continent, but which was not mentioned 
in the Paper. This consisted in the installation of condensers suit- 
ably constructed to withstand the voltage at the entrance to the power 
station and sub-stations. These ишсин, while only allowing a 
small current to pass at the ordinary frequency of the supply, acted 
practically as a short circuit to any high-frequency discharge such as 
E vox to lightning, and prevented an excessive rise of pressure on 
_ Mr. J. S. Peck, in reply, said that the composition о 
in the electrolytic arrester had to be ke | элте 5 
deo method of treating the plates which ensured the continuity of 
c film and the treatment took some littletime. This arrester could 
1 5 without an air-gap, but the gap was found to be an advantage. 
e 1 the method shown by Prof. Kapp for synchronising might 
used to great advantage. As to the coherer type of arrester, there 
was one of this kind on the market for 500 volt circuits, direct or alter- 
тер; ahd it could be used up to 1,000 volta. It was originally an 
A Ак of Mr. Thomas, who had no idea of coherer action at the time 
to Nr. Расне remarks on the non-arcing cylinders, it should not 


| arrester would effectively protect, and, further, which ty 


be necessary to turn these, and with regard to the testing of arrester 
with large machines, arresters were easily tested with a large con- 
denser and the full voltage for which they were constructed. He did 
not think there was much difference between barbed wire and ordinary 
wire. 

DISCUSSION AT MANCHESTER LOCAL SECTION. 


Mr. C. D. Taite said that our lines were difficult to protect, because 
it was generally necessary to adopt a combination of overhead and 
nce ground transmission. In the case of the overhead work, with 
which he was connected, both horn and multi-gap arresters were еш. 
ployed, and although the horn arresters protected the largest network, 
the least trouble had been ро] on this line. He suggested 
that perhaps this freedom from trouble was due to the heavy rains 
which usually accompanied lightning,.and afforded a leakage path over 
the line insulators. The line on which most faults had arisen was that 
protected by a multi-gap arrester placed at the point where the cable 
went underground, no protection having been employed at the end of 
the line where the breaks took place. This was remedied, however, 
by placing an additional multi- gap arrester at the end of the line. It 
was interesting to note that this line controlled the smallest section of 
overhead work. 

Mr. W. Cramp referred to the question of underground cable, 
which, at the point where they were brought to the surface were 
subject to potential strains due to li htning, euch strains being very 
great owing to the great capacity of the cable. As an offset to this, how: 
ever, he pointed out that there was a possibility of a discharge taking 
place through the diclectric to the earthed armouring of the cable, after 
which the insulation might reseal itself automatically. He also drew 
attention to the fact that, contrary to the author's assertions, the series 
resistance used on arresters would hardly retard the static discharge 
because, at the high frequency at which the discharge р the 
resistance of the circuit would E negligibly small as compat with the 
reactance. Reference was also made to the effect of wind in producing 
high potentials between aerial conductors and earth, and it was 
questionable whether this effect was due to the charged ions in the 
atmosphere being attracted to the wire, and whether the effect was 
more marked in D.C. than in A.C. systems. He also ше t 
the acknowledged uncertainty of Henning arresters, and ask 
whether this was not partly due to the great ength of gap employed. 
In all probability the large gap was necessary in order to avoid ш 
lative ionisation of the air spaces, which, with small дире, gave TE 
much uncertainty in the setting of the arrester. He suggested t » 
the defect might be overcome by placing.tbe arrester. in а filled pro 
tecting chamber, which would reduce the effects of ionisation. | 

Mr. Н. C. Wi son stated that. the only station using Night 
arresters with which he was acquainted was that of the North ah 
power scheme, where spark-gap arresters were placed on the те 
themselves and horn-break arresters in the station. These pis 
were frequently in operation and caused no trouble. He asked whethe 


gth of line which one 
there was any accepted practice as to the lengt ро of arrester 


would be most suitable for use in this country with voltages not ex. 


ceeding 10,000. T | 
"Tho Слам А (Мг. М. В. Field) referred to the ааа 
generated as belonging to two distinct classes—namely, sei 
ing u limited rise cf potential and those oducing ап uomi pal 
potential. In the case of a generator being switched on г di 
was but transitory, und the reflected waves were not likely и off ж 
a potential greater than twice the normal, con uently suc ‘woul 
were not likely to be taken much into account, as t eg a udi 
usually stand well during this brief period of stress. оаа d 
as breaking circuits, power surges and atmospheric effects, m p ating: 
potential stresses which were more or less unlimited. In a bn js 
current work they were fortunate in having an oil switch n the 
sessed the peculiar characteristic of breaking the: circuit fects 
current was at, or near, zero. He had observed апаар 
which he attributed to the atmosphere becoming sudden у od denik 
due to condensation, say, by a current of warm air being ль 
cooled. He had experienced a concentration of potential, as Finding 
by the author, when dealing with some high-tension aaah are from 
that these broke down repeatedly, on stripping off the ea that it 
a few turns of the coils and holding it up to the light, he fou arks 
was absolutely riddled with small holes, showing that minute iiri cot: 
between the turns. Experiments brought him аин ails 
clusion that this defect could be eliminated by employing © the series 
having large sideways capacity, and not depending solely on 
ему between turns. 
r. J. 


: . ble to 
S. Peck, in reply to Mr. Taite, said that ar d 


: i 1 ivalent type., In rep Ln 
compare very favourably with the low equiva ound cables were 


е earth wir а 
n wie ` Я 74 а 
was а certain critical resistance which should not be exc in а Paper 


passage to earth was desired. This point was brought out! 


jacent 


layers gradually diminished, owing to the full potential being $P 
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over n greater number of layers. А choke-coil when placed outside | in the rotor itis not alwa irable | 
: , | с і І ys desirable to employ this form of construc- 
ines „ т Э, . ре i . which | tion. The method most commonl y 2910 ч starting squirrel cage 
аео tha choke:colls ch the P о vue windings. The general | motors is to reduce the voltage applied to the terminals of the rimar 
‹ Ia i с се 185 e E a hoa was decided after much winding, and this can be done in two ways. One method is Ж йог. 
Mr. Field's нетра regarding the аан of dicamus te resistance in series with the stator windings, the resistance being cut 
out, more or less gradually, as the motor speeds up, and the other is 


capacity of choke-coils was appreciated by Mr. Thomas, who in- 
vented the “static interrupter,” which consisted of a choke-coil and | tO reduce the voltage by means of a transformer in the main circuit. 


condenser, the condenser being placed between the choke-coil and 
the apparatus to be protected. Owing to the time lag in charging 
the condenser, any discharge passing the choke-coil would not be 
likely to cause an abrupt change of potential on the end windings of 
the apparatus protected: Replying to Mr, Wilson, the type of arrester 
best suited for this country was the electrolytic type, and next to this 
the low equivalent type. The number of arresters per mile depended 
greatlv upon the nature of the line ; for instance, on long transmission 
lines arresters were only required at generating] stations and sub. 
stations, but for single-phase railways and direct-current railways the 
arresters should be scattered thickly over the whole system, say four 
or five per mile. He considered it necessary with water jet nrresters 
to have running water. ‘I'he determination of the number of gaps re- 
quired in multigap- arresters was largely a matter of experienc». 


— — — 
CAMPBELL'8 VARIABLE MUTUAL INDUCTANCE 
STANDARD. 


Tn our last issue we gave an abstract of a Paper by Mr. A. Camp- 
bell, read before the Physical Society, in which the author described 
his variable mutual induétance standard and the uses to which it 
may be put. A general view of this instrument, which is put on 
the market by Mr. R. W. Paul, is here shown. This instrument 
provides means for standardising or measuring inductances and 
capacities, and has the unique advantage of being adjustable to give 
very small induetances—e.q., of a few microhenorys, such as аге 
used in wave telegraphy. The scale has a length of 300 mm., ex- 
tended by means of the “ hundreds" dial to an equivalent of 


Fic, 1. —Рамаву STARTER ron INDUCTION Morons, 


Messrs. Dick, Kerr & Co. (Ltd.) favour the latter method of Opera- 
tion, and have devised а special form of starter on this principle, 
which combines in itself starter, main switch-and fuses, so that no 
further apparatus is needed between the motor and the mains. The 
transformer employed іч of tho * series” type— i.e, there is only 
one coil per phase, the reduzed voltage being obtiined by connezi- 
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2,000 mm, These variable inductances may be used for calibrating 
dt listic Ralvanometers, in addition to measurements of mutual in- 
uetance, self-inductance and capacity. 
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PRIMARY TRANSFORMER STARTER FOR INDUCTION 
MOTORS. 


aoe squirrel cage motor or a slip ring motor with the rings short- 
or les 2 o connected direct to the supply mains, there will bea more 
rotor wi diy rush of current, depending on the resistance of the 
rest tude ings. This is due to the fact that an induction motor at 
the ве 1 above conditions is simply a static transformer with 
the us "n агу windings short circuited. With a slip ring motor 
in the ree Current can easily be regulated by inserting resistance 
sible mine circuit, but obviously such a course of action is not pos- 
make th 8 squirrel cage motor. In certain cases it is possible to 
ance th ird windings of a squirrel cage motor of such high resist- 
nh uae the motor can be switched straight on to the mains with- 
certai еги current being unduly heavy, but as this entails а 

ain loss of efficiency at normal load due to the increased losses l 
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Transformer 
Fro. 2.—Dracram or CONNECTIONS. 


ing the motor leads to intermediate points on the main coil. In 
their standard starter three taps are provided, thus giving three 
different transformation ratios, any one of which can be used accord- 
ing to cireumstances. VEN 

The general form of the starter is showa in Fig. 1. The three 
incoming leads are taken in at the top of the case, and pass through 
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any of these things, including the wiring of private, but 
shall not themselves execute. The wiring of private property. 
Plaintiffs are drapers, and were in 1905 enlarging their premises 
and fitting up with the electric light. Defendants had in the pre. 
vious year determined to alter the voltage at which current was 


supplied from 200 to 240. Plaintiffs were intending to open their 


new premises in September, 1905, and inquired whether current 
at 240. volts could be supplied to them early enough. The result 
of the correspondence which passed between the parties was that 
laintiffs abandoned the idea of an installation at 200 volts which they 
ind contemplated as an extension of their then existing system on their 
older premises, and proceeded with an installation suitable for 240 
volts. Defendants, however, found it impossible to supply the 240 volt 
current by the first week in September, and it was, in fact, Oct. 3 that 
the supply at that voltage was available. Defendants after an inter. 
view with plaintiffs before that date offered to supply plaintiffs with 
current at 200 volts in two days if they would cut out one are lamp on 
each circuit, and so make it possible to use the 240 volt supply. The 
plaintiffs altered their installation accordingly, but current was not sup 
lied. For the breach of these two alleged contracts this action was 
он: damages being agreed at £500. The main questions forthe jury 
were, therefore, whether the engagements or promises entered into in une 
and September by the Council's engineers (Mr. Wright and Mr. Wilkin 
son) were contracts, and whether these contracts were ca ble of being 
enforced against defendants. This depended partly on the letters and 
interviews between the parties, and partly on the authority posse 
by Mr. Debenham (chairman of the electricity committee), Mr. Wright, 
and Mr. Wilkinson, The bye-laws and standing orders of the deten- 
dant Council, it was contended, gave no committee power to meur an 
expense exceeding £50 without the authority of the Council. Bot! 
think that, in virtue of bye-law 62 the Electric Light committee bad 
complete authority to execute and perform ull the duties and powers o 
the Council under the Electric Lighting Acts and the Electric Lighting 
Order Confirmation Act, 1901, and therefore power to make thecontracts 
referred to. I left the following questions to the jury :(1) Did меп 
make the alleged contract in Tune * (2) Did Mr. Wilkinson nd | 
alleged contract іп September? (5) Were they or one and whic Т 
them authorised to make such contract? (4) Were they or a к 
which of them held out by defendants as so authorised? (5) ga | 
necessary that contracts of this kind should be to carry into тө si 
purposes of the defendants as electricity арр 2.1 . y 
that, in answering the questions, they ought to have rega bs 
interviews which took place, and to the letters which ran 
and I read to them the evidence relating thereto. I said А "i 
that, if there was a contract in June, the breach of it woul n 
nish a consideration for the alleged further contract of in Á 
and I pointed out that the facts relating to tbat were har A 
dispute. Mr. Shearman, K.C. (for defendants), contended that ed 
case defendants could not be bound by the contracte E AS 
were not under seal. This point was also left to the jury. T "А ш 
answered all five questions in favour of plaintiffs. For plaint Ru 
the point of the seal, reference was made to Lawford v. pile ан 
Council, 1903. In that сазе an engineer had been employed 4 a 
mittee of defendant Council todo work and make a report for e 
his report and estimates were adopted by the committee an "d his 
Council. He brought the action to recover remuneration, : 
services, and the defence was raised that the common sen al 
Council was not affixed to the agreement. The Court 8 ра 
fully into the previous decisions (not all in agreement wi Se let 
and in the result the engineer was entitled to recover. In 9 1 
Lord Denman, in delivering judgment, said : ‘‘ To enforce an ai it 
contract against a corporation it might be necessary to sho P 
was by deed; but where the corporation have acted as кие 
executed contract it is to be presumed against them that ithe у : 
has been done that was necessary to make it a binding con op Ж 
both parties, they having had all the advantage they won enns incon 
if the contract had been regularly made. This is by no n m 
sistent with the rule that, in general, a corporation on? ya rn their 
by deed ; it is merely raising à presumption against t des ding upon 
acts that they have contracted in such a manner аз to be bin St 
them, whether by deed or otherwise." If the corporation ч the con 
presumed to have done everything that was necessary Nad ha d all t 
tract а binding one on both parties, because they h t had 
advantage which they would have had if the contrac 


enclosed type fuses to contact fingers which press upon contacts on 
a controller barrel. There are 12 contact fingers in all, six on each 
side, the fingers on one side being diametrically opposite those on 
the other. The incoming leads, as stated above, are connected 
through fuses to three of the contact fingers on one side of the 
barrel, the other three fingers being connected to the end of the 
transformer windings. The remaining six fingers on the other 
side of the barrel are similarly connected—i.e., three of them are 
coupled up to the outgoing leads to the motor, and the other 
three to one of the sets of transformer taps. The connections are 
shown diagrammatically in Fig. 2, which shows a development of 
the controller barrel. This is rotated by means of a handwheel 
which is geared to it by means of a steel band. This construction 
enables the barrel and fingers, as well as the transformer coils, to 
be completely immersed in oil without necessitating the use of 
stuffing boxes on the hand wheel spindle. The barrel has three 
positions—viz., “off,” starting, and running.“ In the first 
position, to which the barrel is returned automatically by means of 
aprings, if allowed to do so, the circuit is broken in two places in 
each phase. 

To start up the motor, the handwheel is turned as far as it will 
go in the direction marked “starting,” the effect of which is to con- 
nect up the motor to the line through the compensator transformer, 
ns will be seen from Fig. 2. The hand wheel cannot be left in the 
starting position, as there is no catch to hold it, and as soon as it is 
released the springs referred to above return the barrel to the off” 
position. As soon as the motor has run up to speed, the hand 
wheel is thrown right over to the “ running point, in which posi- 
tion the motor is connected direct to the line through the fuses, 
the transformer being cut out. The hand wheel can be retained in 
the running position by means of а spring catch, which engages in 
a notch when the wheel has reached its correct position. When it 
is desired to shut down the motor, the catch is released by pressing 
а button in the centre of the hand wheel, and the springs draw the 
barrel into the off position. The fuses are located at the top of 
the starter, and are easily accessible by opening a cast-iron cover. 
The contacts are immersed in oil, which reduces any burning to a 
minimum, and since the hand wheel cannot be left in the starting 
position, there is no risk of burning out the starter. In fact, the 
starter is practically both fire and fool proof. 


LEGAL INTELLIGENCE. 
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Bourne & Hollingsworth v. St. Marylebone Council. 


Last week Mr. Justice Ridley and a special jury heard this action 
which was for the recovery of damages for alleged breach of contract. 

In the statement of claim it was alleged that by a contract partly 
verbal and partly in writing, made between plaintiffs and defendants 
the latter agreed to supply to plaintiffs the electric light required by 
them for their new premises in Berners-street, London, that it was an 
express term of the contract that the supply of electric current should 
be at 240 volts, and that such supply should be given to plaintiffs’ 
premises by the first week in Sept., 1905; that plaintiffs were to fix 
in the premises electric fittings capable of receiving a supply at 240 
volts; that plaintiffs duly fitted the premises with necessary fittings, but 
did not supply the electric light until Oct. 3, 1905: that by a further 
contract made on Sept. 19, 1905, it was agreed that, if plaintiffs would 
adapt the system at their premises by cutting out one of the arc lamps on 
each circuit so as to be able to receive a temporary supply of electric 
light at 200 volts, the defendants would, within two days from Sept. 22, 
furnish u supply at 200 volts ; and that defendants broke that contract. 
Defendants denied making contracts, or that the persons who made 
them had any authority from defendants to enter into them; and 
further pleaded (1) that the contracts (if made) were not under their 
seal, and were therefore not binding on them; (2) that the alleged 
contracts were not within the power or capacity of defendants and 
were therefore void; and (3) that by sec. 26 of the St. Marylebone 
Electric Lighting Order, 1901, the only liability, if any, imposed upon 
them for the alleged breaches of contract was a penalty not exceeding 
4Us. per day, recoverable only in а Court of summary jurisdiction. 
The action was tried before the learned judge with a special jury, 
when the jurv answered certain questions left to them in favour of 
plaintiffs. Upon those findings of the jury the questionsof law were 
Ri rk and judgment was reserved. 

r. Justice RIDLEY now read his judgment. Plaintiffs (he said) sued 
defendants for certain breaches of a contract. Defendants were the 
borough council and had been constituted the electric light authority 
for Marylebone by virtue of a provisional order dated 1901, and also 
hy an Act of Parliament dated 1904. Clause 26 of this order runs: 
Whenever the undertakers make default in supplying energy to any 
owner or occupier of premises to whom they may be and are required 
to supply energy under this order they shall be liable to a penalty not 
exceeding 40s. in respect of every such default foreach day on which 
any such default occurs." And sec. 20 of the 1904 Act authorises 
Council to provide, sell, let for hire, and fix, set up, alter, repair А int wa: 
and remove (but not manufacture) fittings and other things for | His Lordship proceeded to cite other cases and said & a it oa 
lighting aud motive power, and for all other purposes for which | Was the obligation undertaken by defendants statutory ог recov’ 
electrical energy can or may be used. The Council may also | contract? If statutory, then no proceedings could taken 
enter into and carry into effect contracts for the execution of ! anything but the penalty, but, if contractual, the present 


doubt, a distinction between trading and other corporations P MI, 
nity 


and one to which the exception in favour of trading CO « deal: 
applicable.” I think that n those remarks Lord Coleridge power t 
ing with a municipal corporation which had no or 3 pose 

trade. But if а municipal corporation receives AE у or 
trade, does it not become a trading corporation o 1515 игро® 
which those powers are given? I cannot distinguish for e id a cor 
between a corporation created for the purposes of ki d, therefore. ! 


THE ELECTRICIAN, FEBRUARY 14, 1908. 
ААС, 


lie. It was not the obligations imposed by the statute which had been 
broke n, but the terms of an alleged contract which the statute pave 
the corporation power to make. I, therefore, think (continued his 
lordship: that. this case is not within the penalty clause. As to the 
other findings of the jury, I think they were proper, and upon them 
Í consider the plaintiffs entitled to judgment. 

Judgment was entered for plaintiffs for £500 (agreed damages), with 
costs. Stay of execution was granted hy consent. 


Gillingham Corporation v. Kent Electric Power Оо. 


On Wednesday the Lord Chief J ustice, Mr. Justice A. T. Lawrence 
and Mr. Justice Sutton had before them this ense, which was one 
stated hy the arbitrator. It appeared that some time аро defendants' 
power station was destroyed by fire, and in consequence they desired 
to purchase electric current pending the erection of a new station. By 
an agreement. hetween the plaintiffs and defendants the former agreed 
to supply the latter with electricity in bulk for a certain period on the 
condition that defendants should pay plaintiffa a certain sum per unit 
for all current supplied, the current to be metered at defendants’ power 
station through a meter to he approved of and roperly calibrated and 
checked by both parties from time to time asmight be agreed. A further 
condition was that any difference between the parties concerning the 
agreement or its construction should be referred toa single arbitrator, 
who should be an engineer to be agreed on by the parties or to be nomi- 
nated on the application of either party by the president for the time 
being of the Institution of Electrical Engineers and the Arbitration 
Actof1889. By the supplemental agreement the supply of current was 
extended, апа the calibrating and checking by both parties were con- 
tinued, but some question having arisen between the parties at the 
date of this extension agreement as to the accuracy of the meter, and 
certain deductions having been made by defendants from plaintiffs! ac- 
counts for the current supplied, it was provided in the agreement that 
the deductions in the accounts should be referred to the Electrical 
Standardising, Testing & Training Institution for their decision, and 
ull sums found due by either party to the other should be discharged 
within 10 days from delivery of the award. A test of the meter was 
carried out by the institution in question, and Mr. Hugh E. 
Harrison, principal of the institution, was appointed sole arbitrator 
to determine the dispute. The meter was tested by the manufac- 
turers at Berlin before it was delivered- to defendants in England. 
Defendants, however, made a test of their own of the meter, which 
gave results materially different from the results given by the test of 
the Electrical Standardising Institution and the Berlin test. At the 
request of both plaintiffs and defendants, an official test was carried 
out by the Electrical Standardising Institution on Aug. 31 and 
Sept. 1, 1906, the result of this test considerabl differing from the 
result of the prior test taken by defendants. On ta ing evidence before 
the arbitrator, plaintiffs maintained that no evidence of the test made 
by defendants alone on Oct. 24 and 25, 1905, and at which plaintiffs were 
not present or represented was admissible and that the only tests which 
should be admitted by the arbitrator as evidence should. be the test 
made by the Electrical Standardising Institution. Defendants, on the 
other hand, contended that the arbitrator was bound to accept evidence 
of the test taken by the defendants on Oct. 24, 1905. Having con- 
sidered all the circumstanc?s the arbitrator determined that he would 
accept evidence of the test so taken on Oct. 24 and 25, 1905, and 
considered it in conjunction with the evidence which might be 
placed before him of the Berlin test and the test by the Electrical 
Standardising Institution, whereupon the plaintiffs informed him 
that they desired to take the opinion of the court as to whether evi- 
dence of such a test was admissible or not. On these grounds the 
arbitrator stated a special case. 

After arguments on both sides, their lordships decided that the case 
should be sent back to the arbitrator for the admission of the evidence 
referred to, 


United Motor Industries (Ltd.) v. C. A. Vandervell & Co. 


This case came before the Court of Appeal (Lords Justices Vaughan 
Williams, Farwell & Kennedy) on Monday and Tuesday, on plaintiffs’ 
appeal from a judgment of Mr. Justice Walton, which was fully re- 
ported in The Electrician for July 12 and 19, 1907. 

The action was brought by plaintiffs for damages for breach of an 
expressed and implied agreement, and for an injunction. Defendants 
whilst admitting the act which constituted the alleged breach, гери: 
diated the agreement and denied liability. | 

After hearing the arguments of counsel, Lord Justice VAUGHAN 
WiLLIAMS gave Judgment. He said all the authorities showed that 
mere smallness of damage was not good cause for depriving a suécess- 
fu] litigant of the costs of the issues on which he had succeeded. It 
was quite true that the damages awarded in this case were only one 
farthing, but the smallness of damage did not, in his opinion, go to 
show that it was unjust that the general rule laid down should be ap- 
plied. It was said it was unjust that the rule should be applied, 
because the claim for damages had occupied a very unnecessary time, 
and had thereby increased the costs. In his opinion it was not the 
case that time had been unnecessarily wasted by the claim. For tliose 
reasons, he held that the appeal must be allowed. 

Lord Justice FARWELL concurred, but Lord Justice KENNEDY dis- 
sented, The latter said that in dealing with questions which arose as 
to good cause the Court of Appeal, neither in principle or in practice, 
could be asked to entertain an appeal from the exercise of an erroneous 
discretion on particular facts. 1n his judgment, the Court of Appeal 

no right to say they would have come to a different conclusion on 
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the material which was before the Judge, so far as affecting the order 
аз to costs. It seemed to him Mr. Justice Walton's judgment was 
plain as to the grounds upon which he acted. 

Ву a majority of the Court. the appeal was therefore allowed, with 
costs, 


British Westinghouse Electric & Mfg. Co. (Ltd.) and the 
Mersey Railway Co.—On rriday Mr. Justice Eve heard а motion hy 
plaintiff company for an injunction to restrain defendants from issuing 
debenture stock at a higher or lower rate of interest than 4 per cent. 
and from issuing any further debenture stock nt a higher rate of 
interest than 4 per cent., or at any price lower than par, without the 
previous consent of plaintiffa in writing, there being an agreement 
between the parties on the subject. Mr. Stewart Smith, K. C., said 
defendant company had obtained powers to convert its line to electric 
traction, and applied to plaintiffs, as contractors, to perform the 
necessary work, and to take payment in debenture stock us well as to 
find money to redeem certain existing debenture stock. The contract 
price for the work was £62,000, payable in 4 per cent. perpetual deben- 
ture stock. Plaintiffs contended that if defendant company issued 
further debentures at a higher or lower rato of interest they would he 
prejudiced. The present action was brought for alleged breach of the 
agreement. If the Mersey Co. flooded the market with stock it would 
spoil the plaintiff company’s holding. Out of the £620,000 due under 
the contract £34,000 was still unissued. Plaintiffs said the work was 
all-completed in June, 1906; but defendants contended that the work 
was not completed, and that plaintiffs had been paid all they were en- 
titled to. The parties had been at arbitration. It was now charged 
against plaintiffs that they had-breached a i оору agreement, 
which released defendant company from its lia ility under the ogiginal 
works contract. The plaintitis had (counsel contended) fultilled their 
obligations under the contracts. : 

For defendants, Mr. Р. Ogden Laurence, KC, argued that no such 
reading of the clause in the agreement as that suggested by plaintiffs 
was possible. . 

His Lordship held that plaintiff company was bound to take over 
the stock on Jan. 2, 1908, and that by the failure t» do so defendant 
company stood released from the works contract, and the motion was 
refused, with costs. ; 


— 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


An electrician is wanted for a West African mine, to take entire 
charge of electric installation (lighting and power). Must be able 
to do own repairs, &c. Wages £28 per month, &c. See an adver- 
tisement. . 


A firm of electrical engineers have vacancies for travellers in 
small motors, arc and incandescent lamps, carbons, meters, &c., for 
London and South Coast. See an advertisement. 

An assistant draughtsman is required by Messrs. Harland & 
Wolff (Ltd.), Belfast, to prepare wiring plans and diagrams, & o 
See an advertisement. 

Hackney (London) Borough Council invite applications for the 

position of sales engineer, to act under the direction of the borough 
electrical engineer in the management of the sales department. 
Commencing salary £120, increasing to £150 per annum. Applica- 
tions to the town cletk (Mr. W. A. Williams), 'l'own Hall, Hackney, 
London, N.E., by Feb. 17. 
The Governors invite applications for the appointment of head of 
the physics and electrical engineering department of Hackney Tech- 
nical Institute, Dalston-lane, London, N. E. Salary £300 per annum. 
Forms of application from the clerk (Mr. A. Crew), which must be 
returned by Feb. 19. | 

The Electors to the Professorship of Engineering Science at the 
University of Oxford intend to proceed to an election in April, 1908, 
and candidates are requested to send in applications to the Registrar, 
Old Clarendon Building, Oxford, by March 4. 


Rochdale Corporation have appointed Mr. E. Sedgwick car shed 
superintendent. 

Gillingham Council have appointed Mr. C. E. Hobson canvasser 
for the electricity department. 

For the position of headmaster of the Devonport Technical 
School there were 70 applications, but these have been reduced to 
the following short list: Messrs. R. W. Hutchinson, B. Sc., 
A.M.I.E.E., F.R.G.S. (chief lecturer in physics at Hull Technical 
Schools); S. C. Law, B.Sc. (chief lecturer in physics and епріпеог- 
ing, Blackburn Technical Schools); A. H. Ball, B.Sc. (head of the 
department of physics, engineering, mathematics and science, 
Walsall Technical School); and W. M. Varley, B. A., P. Sc., Ph.D. 
(assistant professor of physics, electrical engineering, Heriot-Watt 
College, Edinburgh, and examiner in physics for Central Welsh 
Board). 
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Abertillery.—The resumed inquiry into the application of the 
Council to borrow £10,000 for electricity supply was held last week. 

Mr. Lloyd, of Messrs, Medhurst & Lloyd, consulting electrical engi- 
neers for the scheme, gave evidence in support of the application. 
Ald. W. Thomas also gave evidence, and said the majority of the 
people in the district favoured electric lighting. 


Bury (Lancs.).—Last week the Council decided to apply for 
sanction to a further loan of £72,000 for the erection of а new 
generating station at Chamber Hall. 


Cable Makers’ Association.— Messrs. Chas. Macintosh & Co. 
(Ltd.), of London and Manchester, are now members of this Associa- 
tion, New price lists are in preparation, and will be available in a 
few days. 


Customs Daties.—According to recent decisions the following 
duties will be payable after March 31 on imports into New Zealand 
from other parts of the British Dominions. (The duties on foreign 
goods are given in parentheses) :— 

Electric dental engines, magnetos (not attached to engines) 10 per 
cent. (15 per cent.) ; insulators of china or earthenware, truck wheels 
and axles (with pedestals attached) and ships’ bells 20 per cent. (30 per 
cent.). Flexible cable and sleeves for attaching to motors (for dental 
purposes), both British and foreign, are duty free. | 


Dartford.—Application has been made for sanction to a loan of 
£3,000 for electricity extensions. 


Dublin.—In moving the adoption of a report of the Lighting 
committee on the progress of the electricity undertaking at a Council 
meeting on Monday, Ald. Farrell'said each unit of electrical energy 
generated by the electricity department in 1907 cost for generation 
and distribution 1:855d., compared with 24d. in 1903. the units sold 
were 2,525,000 (100,000 more than Mr. Hammond had estimated), 
against 549,000 in 1903. The machinery was working practically 
at full load. The only portion of the undertaking that did not pay 
was the Clontarf lighting. The capital charges per unit sold had 
been reduced from 375d. in 1908 to 1°774.1п 1907. The gross 
profit for the year to March last was £22 000. 


‚ Dundee.— In a report presented to the Electricity committee, the 
city electrical engineer (Mr. H. Richardson) recommends that the 
minimum charge for electric current for lighting bedone away with. 

The committee acquiesced and decided to recommend accordingly. 
The units generated during the nine months ended January. numbered 
5,948,845, compared with 3,318 894 for the corresponding period last 
year. The total number of units sold was approximately 3,189,163, 
against 2,692,158. "The coal bill was £3,969, contrasted with £2,122. 
New consumers connected numbered 175, against 77. 


Fast Ham.—The Electric Lighting committee have decided to 
adopt the scheme of the electrical engineer (Mr. W. C. Ullmann) for 
hiring аге lamps to consumers, and £500 is to be provided for the 
initial experiment. The Council will supply the lamps, do the 
wiring, supply current and maintain the installations, the consumer 
entering into an agreement to take current for two years and pay 
£2. 2s. per quarter per lamp in advance. 


Eccles.—It was announced at the meeting of the Council last 
week that during the past quarter there was а net profit of £7 on 
the working of the: electricity department, and it was anticipated 
that at the end of the financial year the profit will be about £400. 

Electric Time Service.— The Cantor Lecture to be delivered by 
Mr. H. Н. 8. Cunynghame, C.B., on 24th inst., will be devoted ex- 
clusively to the applications of electricity to horology. 


Electricity in Mining.—The Great Western Colliery Co., Ponty- 
pridd, who are developing the lower seam coal measures in tne 
Maritime Vit, are installing electric plant for winding purposes, 
which, it is stated, will be the first machinery of the kind in the South 
Wales coalfield. The electric winding is intended to remove any 


risks of overwinding, the cage being stopped automatically on reach- 
ing the surface. 


Electricity to the Rescue.—At a Bermondsey (London) factory 
last week the steam engine crank shaft broke down, resulting in 
the stoppage of works employing over 100 men. The crank shaft 
would have taken four weeks to repair and have caused a heavy loss 
to the owners, as hundreds of pounds worth of raw material in 
process of manufacture would have been spoiled. At noon on 
Thursday the London office of Electromotors (Limited) received а 
telephonic message, and in a short time a staff of wiremen were 
engaged in running cable ia the factory from the supply company's 
mains, which, fortunately, were in the building. Motors were on 
their way, and notwithstanding that special motor and counter. 
shaft pulleys had to be provided, the entire factory was running аз 
usual by 8 a.m. the following morning. Electricity is indispensable 
in ап emergency of this kind. 

Exhibitions.—A National Rubber Exhibition is to be held at th 
Royal Horticultural Hall, Westminster, London. in ир нен 
next, when, it is stated, india rubber, in all stages of manufacture 
will be shown. 

A aneeessful electrical exhibition, organised by the Electricity com- 
mittee and the gas and electrical OnE neen to the District (ош 


(Мт. W. J. Rendell Baker), was held at Malvern last week, and 
attracted a large number of visitors. The exhibition was opened by 
Sir Henry Grey, in the presence of the leading members of the сог. 
poration and public officials, &c. A number of interesting exhibits 
were on view, including electric cooking and heating apparatus, the 
latest types of electric lamps, metallic filament lamps, flame ares, 
&c., electric motors, fittings, cables, &c. The result of the exhi. 
bition has been that the electricity department has added a number 
of new consumers, while many probable customers have made 
inquiries as to lighting, &c. 

It is announced that, in connection with the Munich (Bavaria 
1908 Exhibition, Dr. Gans, of Garmisch, near Munich, chairman of 
the Airship Section of the Bavarian Automobile Club, offers a prize 
of 10,000 marke (about £500) to the owner of a flying machine which, 
starting between May 1 and Oct. 1 from the exhibition grounds, 
remains in the air ten minutes above а space of ground assigned 1) 
it and descends in such space. Machines fitted with balloons are not 
eligible. Particulars from Sports Committee, Neuhauserstrasse 
10/IT, Munich. 

There will be held at Olympia, from March 26 to April 4 inclusive, 
the Second International Commercial Motor Vehicle and Motor Boat 
Exhibition, organised by the Society of Motor Manufacturers and 
Traders. 


Factory and Workshop Regulations.—<A epecial general meet- 
ing of the Incorporated Municipal Electrical Association wasreceatly 
held at the Hotel Great Central, London, to receive а report upon 
the draft reyulations for the generation, transformation, distribu- 
tion and use of electrical energy, issued by the Home Office. It was 
resolved to take joint action with the Association of Municipal Cor- 
porations, but, in the event of joint action not being possible. the 
president, immediate past-president, senior vice-president, honorary 
solicitor and honorary secretary were constituted a sub-committee 
with power to act and to retain counsel if desirable. 


Farnham The question of the revocation of the electric lighting 
order by the Board of Trade, has been deferred until March 30. 


Fraserburgh (N.B.).—The Council have engaged the city elec: 
trical engineer of Dundee (Mr. H. Richardson) to report upon 
electricity supply. | 

Greenock,—The formal inauguration of the combined refuse 
destructor and electricity generating station took place on I riday 
last. The ceremony was performed by Provost Denholm, and s 
the dinner which took place later in the day he responded to the 
toast of “ the Corporation of Greenock.” 7 

The Provost said that Greenock had many advantages over other 
towns, and it bad taken the lead even in introducing the electric light. 
They had the electric light in Greenock as far back as 1885, wa ТА 
installation was provided by water power. Being the pioneers 0 M 
light, it might not altogether surprise them to learn that in oe 
at present the Corporation sold more electricity per head of the pop 
lation than any other town in Scotland. | ell eat 

We have received an interesting souvenir in the shape of a we Phe 
up illustrated pamphlet giving particulars of the new works. iden 
whole of the work in connection with the combined scheme has jr 
carried out to the specifications of J. A. Robertson, МІ.ЕЕ, S tpe 
ing and resident engineer to the Corporation. Mr. J. G. Ti ы 
electricity department, was architect for the buildings, and Mest 
Woodrow & Thomson, Greenock, measurers and surveyors. 


Inquest.—An inquest was held at Seaton, Hirst (Morpeth) оп 
Saturday last into the death of Thomas Straughton. . 
ABEL Burton, а miner employed in the Botkal yard seam i m 
ington, said deceased was found about 3 yds. in front of an умы ER 
cutting machine. The jockey rope, a steel wire used for « | 155 
the cutter up the “ face,” was about a foot from deceased, the elect 
cable being about 15 ft. away. id he had 
Tuos. Me Kik, electrical engineer in charge ut Ashington, Sud us, an 
examined the machine and found the insulation of the whole ы: 
which the coal cutter was connected to be perfect. If the cuti $i 500. 
was electrified the. jockey“ rope might be. The jer ight 
and the leakage indicator had not shown any leakage. They had е! 
machines of the same type in use. | есіте 
Medical evidence was to the effect that death was due le 
cution. Electrocution left practically no internal signs as а pudi "n 
The Сокохек said he had two recommendations from the mu in 
That no person should work in front of the engine and the uen 15 
jockey rope when the machine was in motion: und (2) aie 
person except the certified electrical engineer shall execute any 5 Vie 
to а machine or fuses. After the exhaustive inquiry they ivi 171 
thought the jury would agree that reasonable care had m : kille: 
The jury found that deceased had been accidental aed 
through coming into contact with a live“ rope, and Sasa nit 
that the first recommendation given by the Coroner be acte upon. 


; {0 
London County Council.—On Tuesday the Council 1 oie 
the expenditure ot £34,910 for the reconstruction of the рп: 
road to Camberwell-green tramways on the overhead ai wine 
Electricity in Schools. The Education committee reported 115 a. Ac. 
proposed to use inverted arc lamps for the cluss- rooms, work: өмү 
at the Brixton School of Building, and incandescent electric and the 
in the remaining portions of fhe инш; The cost of m js 
supply of bells and fire alarma, &c., was estimated at “ 670. 
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was agreed to. ач was also the proposal to light the Dawes-road, Ful- 
ham, and the Hortensia-rond School, Chelsea, by electricity. 

Cars On the recommendation of the Highways committee, it was 
agreed ta fit draught. screens to the roof covers of 373 electric cars at 
an estimated cost of £2,984. 


London Electricity Bills.— A number of London councils have 
appointed delegates to a conference (called by L. C. C. Parliamentary 
committee) of borough councils not at present authorised to supply 
electricity to consider the Metropolitan electricity bills now before 
Parliament. 


Mexico.—The “ Diario Oficial” for Jan. 14 (which may be seen 
at the Board of Trade, 73, Basinghall-street, London, Е.С.) contains 
the text of a contract between the Governinent and the Compania 
de Tranvias de Mexico for the construction and electrical equipment 
of railways. 

The U.S. Government Agent in Mexico City states that there are 
openings there for electric advertising signs and novelties. 


Municipal Blectrical Association.—At a recent special general 
meeting of this association the questions of L.G. Board loans and 
the Supply of Electricity Dill were discussed. Steps are to be taken 
to approach the L.G. Board and the Board of Trade in regard to 
these matters. 


Presentation.—The employés of the Swansea Improvements & 
Tramway Co. have presented a gold watch to the manager, Mr. D. 
James, as a token of esteem. 


Smoke Prevention.—An interesting and instructive lecture was 
delivered before, thelmembers of the Halifax and District Association 
of Engineers and Firemen at Halifax on the 1st inst. by Mr. A. W. 
Bennis, M.I.Mech E., A.I.E.E., on the subject of stoking. 

The lecturer traced the evolution through which mechanical stoking 
had advanced, and described the best-known systems at present in 
use. Mechanical stoking, he said, combined with knowledge rightly 
applied of how boilers and chimneys should be set and worked, was 
the only cure for smokey chimneys, and at the same time a certain 
cure, and though there may be some excuse for smoke in the case of 
an old-fashioned factory, whose boilers, flues and chimneys were laid 
down years ago, there was no justifiable excuse for smoke with the 
proprictors of a modern factory equipped on modern lines and with 
the knowledge of the subject available in 1908. 

An interesting discussion ensued, and Mr. Bennis, having satisfac- 
torily replied to questions, was accorded a vote of thanks. 


South Shields.—At the adjourned meeting of the Council in com- 
mittee on Tuesday Councillor Fownes moved that the manager 
of the tramways department be requested to resign his position, 
and that the Council proceed to advertise for a manager possessing 
the necessary engineering knowledge required to adequately dis- 
charge the duties of the position." The motion was seconded and, 
after a lengthy discussion, carried by 25 votes to 9. 


Stroud.—The Council have applied for a year's extension of 
their electric lighting order, 1904. 


Taunton.—Negotiations are proceeding between the Electric 
ighting committee and the Taunton Electric Traction Co., in 
regard to the renewal of the agreement (which expires in August) 
for the supply of electricity for the trams. The company proposes 
to extend the lines to Rowbarton if satisfactory terms can be arranged. 


Telegraph Construction Bill.—In a memorandum issued by the 
Postmaster-General dealing with the Telegraph Construction Bill 
(referred to in our last issue) it is stated that 

The Postmaster-(ieneral is much impeded in the construction of 
telegraphs апа expecially of lines required for telephonic purposes) 
along ronds by his inability to appeal trom the arbitrary refusal of an 
adjoining landowner to grant him reasonable facilities for such con- 
struction. At present the Postmaster-General has a right of carrying 
à telegraphic line overhead along a road, and for that purpose of using 
any roadside strips over which the right of way of the public extends. 
It is necessary to obtain the consent of the rond authority before the 
line is constructed, but if this consent іх refused, application can be 
made to the county court judge of the district, who may give his con- 
sent to the construction of the line in place of the road authority. 
There is an appeal by cither party to the Railway Commission. 
Hedges and ditches by the side of the road, nre not, however, as a 
rule, part of the road, but are private propert y, and the Postmaster- 
General has no power to placea post in a ditch or a hedge without the 
consent of the landowner, against whose refusal there is no appeal. 
Further, even where poles are placed on the road itself, a wire cannot 
law fully be stretched from one to the other in such a position as to cross 
any portion of a hedge or corner of a field. In towns, where the consent 
of the road authority has been obtained, wires may be carried over 
houses without the consent of the owners or occupiers, but thi« power 
does not extend to the country. 

The result, therefore, is that the Postmaster- General is placed in 
great difficulty where the most convenient route for a telegraphic 
line is along a road which has no grass margin, and the owner 
v the land adjoining the rond refuses the necessary permission. 

nder the hill where an adjoiniug landowner refuses to give his consent 
to the placing of poles in the hedges and ditches bordering a road, the 
ostmaster-General may appeal to the county court judge and the 
Railway Commission against the refusal. The same procedure is 
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allowed where a road is unenclosed and the Postmaster-General desires 
to place his posts on private land not forming part of the road within 
20 ft. of the road. It iv also proposed to give the Postmaster-General, 
where he is erecting a line along a road, with the consent of the road 
authority, power to fly wires over the corners of fields. The bill gives 
the Postmaster-General power to require the lopping of any tree which 
interferes with the construction of a telegraphic line along а road, but 
if the owner of the tree objects the question is referred to the county 
court judge or the Railway Commission. It is also proposed to extend 
the provision of the Act of 1892, which is designed to enable the Post- 
master-General to obtain from the Railway Commission a provisional 
order (subject to contirmation by Parliament), giving him access to a 
place where he is altogether burred by the unveasonable attitude of a 
landowner. 


Wednesbury.--In reference to the note under this heading in our 
last issue (page 649), the engineer and manager (Mr. W. Fennell) 
writes to say that the L. G. Board has not refused sanction to a loan 
for a new generating station. No decision has yet been come to by 
the Board in regard to the matter. 


Wolverhampton.—The Council bave decided to extend tho 
electricity supply mains to the works of Thomas Parker (L:d.), 
Wednesfield-road, at an estimated cost of £2,500. "The Electricity 
committee are also considering applications for the supply of energy 
to the new works of Messrs. Chubb, lock and safe makers. 


Electro-Harmonic Society.—The next concert (ladies’ night) will 
be held at the Bechstein Hall, Wigmore-street, London, W., on 
Friday evening, 21st inst., at 8 p.m. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Extension of Time.— The date for receiving tenders for cable for 
distributing electric current for power and light at the Avonmouth 
Docks, Bristol, has been extended from Monday, Feb. 17, to Thurs- 
day, Feb. 27. See an advertisement. 


Manchester 'Tramways committee invite tenders for the supply 
of assorted iron and steel castings, portland cement, chippings and 
broken stone, car-wheel tyres, canopy trolley standards, veterinary 
service and general stores, comprising motor parts and accessories, 
controllers, resistances, &c., armature and field coils, motor cases and 
gear cases, pinion and gear,wheels, trolley poles, lightning arresters, 
fuses and fuse boxes, incandescent lamps, car switches, bells, «c., 
cells for bell circuits, lighting materials, telephone instruments, in- 
sulating materials, carbon brushes and carbons, power and lighting 
cables, copper, brass and steel wire, galvanised steel cable, overhead 
line material, &c. Specifications and forms óf tender may be ob- 
tained from the general manager, Mr. J. M. M'Elroy, 55, Piccadilly, 
Manchester. Tenders addressed to the Chairman of the Committee, 
must be received by 5 p.m. of Monday, Feb. 21. Further particulars 
are given in an advertisement. E 
` Manchester Tramways committee also want tenders by 10 a.m. 
Feb. 18 for supply of tram rails, tie bars and span wire bracket. 
Specifications from Mr. J. M. M‘Elroy, 55, Piccadilly, Manchester. 


Wigan Corporation invite venders for the right of advertising on 
the tram tickets issued on their system during the year commencing 
April 1 next. The number of tickets issued during 1907 was 
12,000,000. Further particulars from the tramways manager (Mr. 
James Slevin), Bradford-place, Wigan. ‘Tenders to the town clerk 
(Mr. Harold Jevons), Municipal Otfices, King-street West, Wigan, 
by Monday, 24th inst. See also advertisement. 


Shoreditch (London) Council invite tenders for supply of stores 
for one year from April 1 next, including paving material and 
asphalt, plumber's and smith's work, timber, ironmongery, india- 
rubber, paints, oils and glass, &c. Tenders must be sent to the 
Town Clerk, Dr. H. Mansfield Robinson, Shoreditch Town Hall, 
Old.street, E.C., before 3 p.m. March 3. Further particulars are 
in an advertisement. | | 

Hull Electric Lighting committee invite tenders for supply and 
erection of three 500 kw. 2,250 volt c.c. dynamos, to be coupled 
direct to three existing engines running at 270 r.p.m. Forms of 
tender, &, from the City Treasurer. Tenders to the Chairman of 
the committee, Town Hall, Hull, by noon Feb. 27. Soe also an 
advertisement. 

The Lighting committee of Islington (London) Borough Council 
invite tenders for supply and erection of (% 1,500 kw. steam turbine- 
alternator, exciter, condensing plant, switch gear, piping, Ke., and 
(b) water: tube boilers, coal conveyor, bunkers, steam piping and 
other accessories. ‘Tenders to the town clerk (Mr. Wm. F. Dewey), 
Town Hall, Upper.street, Islington, N., by noon Feb. 25. 

Rawtenstall Corporation invite tenders for supply, delivery and 
erection at the electricity works of one overhead travelling crane, a 
battery of accumulators, autoinatic reversible booster and accessories. 
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Tenders to the town clerk, Mr. Jas. Whalley, Municipal Offices, 
Rawtenstall, by Feb. 21. 


Hammersmith (London) Council invite tenders for supply of stores 
for 12 months ending March 81, 1909, including arc lamp globes, &c., 
electrical goods, files, gauge glasses, insulated wires, metals, meters, 
packing and jointing materials, screws and tools, &c. Tenders to 
the town clerk (Mr. H. Thompson) by 4 p.m. Feb. 19. 


Handsworth District Council invite tenders for supply, delivery 
and erection of а 315 kw. engine and dynamo, extension feed pump, 
economiser and pipe work and extension switchgear for 815 kw. 
dynamo. Tenders to the clerk (Mr. E. Ward), before noon March 4. 
. Ilford District Council invite tenders for supply and erection of 
one 1,000kw. steam dynamo (comprising vertical engine coupled 
direc; to multipolar dynamo) and one water-tube boiler and acces- 
sories Tenders to the Chairman of the Council, Town Hall, Tlford, 
by noon Feb. 25. 


Belfast Tramways and Electricity committee invite tenders for 
supply and delivery of low-tension insulated v.b. cable during the 
12 months ending March 81, 1909. Tenders to Sir Samuel Black, 
City Hall, Belfast, by noon Feb. 22. 


London County Council Asylums committee want tenders by 
10 a.m. Feb. 21 for 12 months’ supplies of stores, including electric 
lighting sundries, ironmongery, &c. Forms of tender from 6, 
Waterloo-place, S.W 


Battersea. (London) Council want tenders by 3 p.m., Feb. 18, for 
materials for the electricity department, including meters, carbons, 


joint boxes, coal, engine room stores, Ke. Forms from the electric 
light station. 


тегла Corporation want tenders by March 6 for supply of 
stores, including cables, cable-jointing requirements, cut-outs, 
meters, lamps, carbons, consumers’ installation materials, &». Forins 


of tender from the Borough Electrical Engineer and the Borough 
Surveyor. 


Aston Manor Corporation want tenders by 9 a.m. 17th inst. for 
supply and erection of a 4,000 kw. turbo-alternator. with condenser, 
air and circulating pumps, &c. Specifications from the Borough 
Electrical Engineer, Chester-street, Aston Manor. 

. Wimbledon Corporation want tenders by noon Feb. 29 for supply 
of stores, including transformers, meters, joint boxes.and jointing 
material, lamps, carbons, &c. Specifications from Borough Engi- 
neer and Chief Electrical Engineer. 

Islington Council aleo want tenders by noon Feb. 18 for supply 
of stores, including carbons, transformers, electricity meters, cables, 
lamps, ќе. Forms of tender, &c., from the Town Hall, Upper-street. N 


Cape Colony General Post Office want tenders for supply of dry 
cells for 12 months from July 1 (estimated quantity 2,000 cells). 
Specification, &c. from the Controller of Stores, G. P. G., Cape Town. 
Tenders to Chairman of Tender Board, Control and Audit Office, 
Parliament-street, Cape Town, by noon March 18, 


Applications have been made by the Compañia Sevillana de Elec- 
tricidad for the concession for the construction of a tramway between 
Triana (Seville) San Juan de Aznalfarache and Gelves, and by the 
Compañia general de Tranvias de Barcelona in respect of a tramway 
between the plaza Mayor de Sarriá (Barcelona) and the monastery 
of Pedralbes, on the road from Cornelli to Fogas de Tordera. Pro- 
posals more favourable to the Government will be received at the 
Direccion general de Obras públicas, Madrid, until Feb. 29. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council received 11 tenders for laying cable ducts, 
&., for the electrification of the Caledonian-road and Seven Sisters- 
road tramways. 
Dick, Kerr & Co. (ar- 


John Mowlem & Co. £4,069 4 5 
сере) . . . . . E3, 375 17 8 


Westminster Con- 
J. A. Ewart............ 4,811 3 10 struction Co 3,881 10 0 
Fry Bros 4,741 15 3 D. R. Paterson 3,804 8 11 
Reid Bros 4,539 7 01 W. Muirhead & Co. 3,748 4 1 


"отоо 
teses РУДАЛУУ АА ч), VIIU COLLU l.... 


Jale 4,200 11 3! Clift Ford 
Greig & Matthews. 4,196 19 5 
_Messrs. Dick, Kerr & Co. are to be allowed to sub-let to the Asso- 
eiated Portland Cement. Manufacturers the supply of cement, and to 
James Gibb & Co. (or to J. Stone & Co.) the supply of frames and covers 
and the cast-iron plates. 
For the supply of low-tension electric cables for the Caledonian-road 
and Seven Sisters-road tramways, London County Council have received 
the under-mentioned tenders :— 
Johnson & Phillips 
(Ltd.) (accepted) ...£4,020 18 4 


Union Cable Co..... 


W. T. Henley's Co . £4,118 16 10 
Siemens Bros, & Co. 4,093 17 9 
I 4,768 18 10 Western Electric Со. 4,070 2 2 
W VII. Glover & Co. 4,01 16 11 | British Insulated & 
Callender's Co 4,148 16 3 Helshy Cables ...... 4,056 18 3 
Gloucester Council have accepted the following tenders for tram- 
way supplies :— 
L Andrews & Co., micanite plate, red fibre sheet, asbestos sheet and 
Baker's fluid ; Anglo-Russian Oil Co., light car oil; Anti-Friction 
Metal Co., anti-friction metal; British Insulated & Holsby Cables, 
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cables; Brown Bayley’s Steel Works, car wheel tyres; J. M. Butt & 
Co., brake blocks; W. T. Henley's Telegraph Works Co., para strip; 
Ruberoid Co., press -s pahn, P. & B. insulating tape and electrical com. 
pound. | 

Stepney (London) Council has placed an order with W. T Henley's 
Co., whose tender was recently accepted for the annual supply 
of cable, for a size not specified in the contract (7/13 concentric 
paper-insulated lead-covered cable) at £98 per mile, subject to rise 
and fall in market prices of copper andlead. The Council has also 
accepted the tender of Pfeil & Со. at £94. 103. for a powar-driven 
lathe. 

Bristol Electrical committee have accepted the tender of Siemens 
Bros. & Co. for e.h.t. trunk cables for £21,787. 17s. 4d.; that of R. 
Wilkins & Sons for sub-station super structure at £2,934; and that 
of C. & A. Musker for 10 ton hand travelling crane at £221. 

Cardiff Corporation have accepted the tender of the British In- 
sulated & Helsby Cables for supply of e.h.t. three-phase feeder cable 
at £593, and that of the British Westinghouse Co. for a 500 kx. 
motor-generator at .£1,845. | 

East Ham Council received quotations from the United Car Со, 
and Milnes, Voss & Co. for providing and fitting roof coverings to 
five (or alternately 10) tramcars. The quotation of the latter for 
10 cars at £90 per car has been accepted. 

Bradford Council have accepted the tender of Taylor & Parsons 
for steam tubing at £139. 2s. 5d., and that of the India Rubber Co. 
for insulated wire and cable at £146. 

Lowestoft Council have accepted the tender of the Lahmeyer 
Electrical Co. (the lowest tender received) for supply of adi 
cables during the ensuing year, at an average price of £218 per mile. 


Hackney (London) Public Libraries committee have рд 
accepted the tender of Smith & Co. for intercommunication tele- 
phones at the central library at £26. 183. T" 

Carnarvon Council have accepted the tender of the National 
Electric Construction Co. for wiring the Guildhall. ; | 

Weybridge Council have accepted the tender of the National 
Telephone Co. for fire alarms а" £35 per annum. | 

Ilford District Council have accepted the tender of W. T. Henley's 
Co. for supply and laying of feeder cable at 21,180. Е 

Holborn (London) Guardians have accepted the tender J. V. 
Gray & Son for telephonic installation and maintenance Work. | 

Rochdale Corporation have accepted the tender of the Geners 
Electric Co. for а steam dynamo (Browett engine). 


Wallasey Council have accepted the tender of Heenan & Froude 
for a destructor at £8,072. 


BUSINESS NOTICES. 


Messrs. Brooks & White, electrical and mechanical engineers, have 
moved to 10, Maclise-road, West Kensington, London, W. de 

Mr. P. L Dwyer, who has been with the Armorduct Mfg. un 
some years, has been appointed London sales manager ofthe qun 

Messrs. Cecil Hodges & Co. have moved their offices to 
works at Snowdon's Wharf, Millwall, London, E. 


Mr. E. J. Hogan writes that he has discontinued his connection 
with the Sanbo Lamp Co., and has opened offices at 1 
Mansions, Charing Cross- rd., W. C. Information олеш en 
dinner of the Electrical Contractors’ Association on Monday 
can be obtained at Mr. Hogan’s new address. er 

The Synchronome Co. have taken the whole of the first he dni 
32 and 34, Clerkenwell-road, London, E.C., for extensions 0 
shops, showrooms, &c. 


BANKRUPTCIES, LIQUIDATIONS. &c. -— 
Take. 


At Wakefield Bankruptcy Court last week the public fase 
of Geo. Kaye Spivey, lately electrical engineer, Minen ficiener ol 
field, and Bradford-road, Batley Carr, took place. A de і 
£106 is shown by the statement of affairs. Sepa 

Debtor started business in 1899 with £25 capital, and 5 husi- 
into partnership with Mr. J. J. Jubb, who pnt £1,000 “ч fire and 
ness, debtor finding another £500. They lost £1,200 E i asinos 
the partnership was dissolved. Debtor afterwards an ] of assign 
in Wakefield, but did not succeed, and he executed a dee ed 
ment. He was now in employment. Examination 1 Pether. 

At Wandsworth last week the examination of W m Chancery 
consulting engineer, 94, Fernlea-road, S. W., and 1 (468 asset 
lane, W.C., London, was opened. Unsecured liabilities realise his 
nil. Debtor ascribed his failure to having been unable Е eee) 
shares in the X Electric Accumulators. Examination 4 ) 19, Mill: 

Claims against Albert Dickinson, electrical engines de, by 
hill, and Electrical Works, Dixon Lane-road, Wortley. 

Feb. 28 to Mr. John Bowling, 24, Bond-street, Leeds. inted 

Mr. John Mather, 8, King-street, Manchester, has d a Mt. 
liquidator of the Electric Installation Co. (Ltd.), in P 
Critchley, who has resigned. 
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Deed of Assignment.—At a recent meeting of the creditors of 
С. Н. Rosoman and Sidney Dicks (trading. ав W. F. Jones & Co.), 
electrical engineers, Dacre House, Victor‘a-street, London, S. W., it 
was reported that, in order to protect the estate from several press- 
ing ee a deed of assignment had been executed for the benefit 
of creditors. 


Sale by Private Treaty.— Messrs. Fuller, Horsey, Sons & Cassell 
have been instructed by the ‘liquidator of the Conduit & Insulation 
Co., Ltd. (Mr. Chas. J. March, F.C.A.), to offer for sale by private 
treaty the business and assets of the company. The works at Sum- 
mers Town, which are a going concern and in full operation, will 
be sold in one lot, with the fixed machinery, patents and goodwill, 
or offers will be considered for the purchase of the entire under- 
taking without the leasehold interest. Further particulars and order 
to view from Messrs. Fuller, Horsey, Sons & Cassell, 11, Billiter- 
square, London, E.C. See also an advertisement. 


Sale by Auction.—Messrs. Horne & Co.,8, Delahay-street, Sterey's 
Gate, Westminster, S. W., will sell by auction at the Royal Arsenal, 
Woolwich, on Thursday next, at 11 a.m., unserviceable and obsolete 
stores, including iron and steel, brass, copper, gunmetal, aluminium, 
lead, tin, zinc, &e., electric cable, ebonite telegraph relays, 15,807 
porcelain insulators, electric ship and signalling lamps, lanterns, 
indiarubber, tools, &c. May be viewed at the Royal Arsenal, Wool- 
wich, on Monday, Tuesday and Wednesday previous to and on 
morning of sale. Catalogues at the War Office, Whitehall, the 
Ordnance Office, Tower, and the Ordnance Office, Royal Arsenal, 
Woolwich. Further particulars are given in an advertisement. 

Plant for Sale.— Mr. H. G. Bishop, 49, Plashet-lane, Upton 
Park, advertises for sale a 5 н.р. Crocker- Wheeler [motor and a 
3 н.р. Witton motor. 


Motor Wanted.—An advertiser requires a 15 B. H. p. motor, 
totally enclosed, 100 volts. 

Premises to Let.—Messrs. James Hodgson & Sons, 95, Upper 
Thames-street, London, E. C., advertise that they have good light 
premises (six floors and basement) to let. 

‘Tantalum ” Lamps.—Messrs. Siemens Bros. Dynamo Works 
(Ltd.) notify that from the 10th inst. the 16 c.p. and standard 
“Tantalum ” lamps have been reduced to 28. 6d. The“ Sun” bulb 
lamps remain at 3s, 6d. 


The “Witton Grip" for Steel Conduits.— The problem of 
ensuring at one and the same time electrical continuity and mecha- 


cum 


Fic, 1 .—Tn& “ Witton GRIP” SHOWN OPEN TO Expose Contact 
PROJECTIONS. 


nical strength at the joints in steel conduits has presented itself 
since the introduction of metal tube wiring systems. The * Witton 
Grip,” which is being put on the market by the Armorduct Mfg. Co., 
is claimed to provide an effective and inexpensive solution of the 
problem. Screwing of the conduit is rendered nnnecessary because 
of the powerful grip of the device on the conduit. T'ig. 1 illustrates 


Fia, 2. —Tug “ Witton Gnir" APPLIED TO 4 CONDUIT BEND. 


the grip opened (beyond its normal size) to show the internal 
Projections and the single clamping screw. Figs. 2 shows 
the application of the gip to a conduit bend. The projec- 
lions referred to are arranged to grip the conduit through slots 
cut in the various fittings used, and cobtact between the fitting 
and the band grip is made by sharp teeth formed by centre punch 
marks inthe band, The projections are sufficiently sharp at the 
edges to remove the enamel on the conduit, so that a clean contact 
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surface is made between the two. The fitting has been tested by 
the Faraday House authorities, with the following results :— 
Five short lengths of enamelled steel tubing were connected together 
by two T-pieces and two elbows, these being fitted with ‘ Witton 
Grips,” the total length of connected tube being 6 ft. 9 in., and its ex- 
ternal diameter f іп. The resistance of this tubing, including the 
eight joints, was found to be as low as 0:0409 ohm with a current of 
12 amperes passing. To test the mechanical strength of the ** Witton 
Grip” a 12 in. length of the same віле tube was fitted with an inspection 
box at each end. Опе box was fastened and a tensile stress of 130 1b. 
applied tothe tube. The grip showed no signs of giving way. 

A further test was made on this sample to try the effect of torsion. 
upon the joints. One box was gripped in a vice and the other twisted. 
lt was possible to turn the latter through an angle of 270 deg. before 
any slip took place in the grip. 


CATALOGUES, &c. 


Transformers.—Simplicity combined with efficiency is the key- 
note of the pamphlet on air and oil-cooled transformers which 
Messrs. Johnson & Phillips are issuing. The pamphlet is made up 
of illustrations and descriptive matter of transformers of the air- 
cooled type for capacities up to 100 k. v. a., and of oil self-cooling 
transformers up to 400 k.v.a. We understand that the oil-insulated 
water-cooled type of transformers are also made for any voltage 
and frequency. and for one, two or three-phase circuits. The air- 
cooled transformers for single-phase circuits are listed up to 400 volt 
pressure and 50 k. v.a. capacity. A feature of these transformers is 
the combination of oil switches and high and low-tension fuses with 
the transformer case. This makes the transforming unit a compact 
switching and converting element. 

Allgemeine Elektricitats Gesellschaft Specialit ies— Perhaps with 
a view to showing that their title of General' is not misplaced, 
this company have sent us four catalogues dealing with such. 
widely separated subjects as electric ovens, locomotives for 
mining work, application of electricity to the driving of printing 
machinery, and a new type of arc lamp cover. The two first of 
these are reprints from (ол technical journals, and give a great 
deal of information regarding the uses to which these apparatus are 
being put in their respective spheres of action. The third is highly 
interesting, and such a good example of the printer's art must, we 
feel sure, have been printed on an electrically-driven press. In the 
fourth, which is illustrated in colours, the wsthetic value of the 
arc lamp cover is set forth. We are able to give these details 
through the kindness of the Electrical Co., who are the English 
branch of the A.E.G.; we are also informed that an English edition 
of these pamphlets will be shortly published. 


Lifting Magnets.—The Cutler-Hammer Clutch Co., Milwaukee, 
Wis., have sent us a booklet in which the principal features of a line 
of lifting magnets are described. The illustrations have been well 
selected and show at a glance what can be done with these useful 
appliances. 


" Ferrofix."—' This is the trade name given to a special process for 
the repairing of broken iron and steel castings. In a leaflet just 
issued some interesting illustrations are given of repair work carried 
out by this process. Various complicated castings which have been 
broken in a very awkward way are shown as repaired and made 
equal to their original form. The Ferrofix Brazing Co., Dock 
House, Billiter-street, London, E. C., are marketing this material, 
and also a new flux, known as Borfix," suitable for brazing and 
welding purposes. 

Measuring Instruments.—A new list of electrical measuring in- 
struments is being issued by Messrs. Isenthal & Co., Mortimer- 
street, London, W. The first six sections of this list have just 
reached us, and they deal with electromagnetic instruments, moving 
coil instruments, wattmeters, switchboard instruments and insula- 
tion testers. The lists are put up in a neat binder, which provides 
for additional pamphlets, as issued. A number of further sections 
on recording and laboratory instruments is in preparation. 

Telephones.—A substantial budget of loose leaflets is to hand 
from Baxendale & Co., Manchester, and intended for insertion in 
the spring binder which the company issued with its previous lists. 
Practically every type of telephone is described and priced in these 
leaflets, from small instruments suitable for bell circuits to large 
exchanges and fire alarins. Amongst the comprehensive range of 
accessories is inclnded а quantity of telephone line material. An 
interesting feature of the list is the traction telephones, which are 
made up on a patented system. 

Greenock Electricity Supply.—We have received a souvenir from 
the Greenock Electricity department, in which the works are de- 
scribed and particulars given of the electric service of the Greenock 
municipality. The publication is prefaced by a somewhat extra- 
ordinary frontispiece, which is doubtless intended to represent the 
production of electricity from bottles, tin kettles, refuse, bones, 
offal, &c. A somewhat diffident figure of Electra is shown, ris- 
ing from the smoke emanating from a heap of rubbish, holding а 
lamp, the rays of which are cast over а group of buildings, which 
might be a scene in Constantinople or a flashlight view of White- 
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chapel. We need hardly remind our readers that Greenock Elec- 
tricity department has been in operation since 1899, and up till the 
end of last year was run as an independent steam station. The 
destructor is the latest addition to the generating plant. 


W. Н. Allen’s Annual Magazine.—Through the courtesy of the 
editor of the annual magazine published by Messrs. W. H. Allen, 
Son & Co., Bedford, we bave béen supplied with a copy of this in- 
teresting publication. The issue before us is the fifth, and the text 
pages and illustrations will be followed with interest both by past 
and present employés of the firm. and also by their many customers. 
We understand that this bright publication finds its way to 
* Allen Men" in all parts of the world, but the editor ealls our 
attention to the fact tbat а few of the firm's old.pupils and 
apprentices have been lost sight of. If any of these engineers 
should read this notice they will desire to get in touch with the 
company's head office at Bedford. The magazine has for its frontis- 
piece an excellent portrait of the chairman of the company, Mr. 
W. H. Allen, J.P., and tbe reading matter is devoted mainly to the 
inauguration dinner of the Society of Past and Present Pupils, the 
Allen Institute, Technical Education in Germany, Distribution of 
Prizes to pupils and apprentices, and the Progress in the Works 
during 1907. "This latter article must be read in conjunction with 
many illustrations of Allen plant which are interspersed in the 
magazine. There is a very good article on the pumping engines and 
forced-draught fans of the Mauretania" and “ Lusitania,” and 
also а useful commentary on the Training of à Man of Business, 
by Mr. H. G. Allen, which might be read with profit by engineers 
generally. The inagazine, from what we can see of its style and 
contents, achieves its avowed object of creating interest amongst 
the employés in the progressive developments ot the company, and 
also in assuring that those who have ceased to be actively connected 
with the undertaking will still be reminded in а pleasing manner of 
old and cherished associations, 


Calendars.—The L. B. Allen Co., of Columbia-avenue, Chicago, 
send us а calendar which is intended to be а reminder during the 
next 12 months of the value of the well-known Allen soldering stick. 
The calendar is an artistic one 


Tools.—A usoful catalogue of useful tools for electricians, engi- 
neers and metal workers generally is being sent out by Messrs. Thos. 
R. Martin & Co., Newcastle-on-Tyne. The section issued is marked 
E. 1, and it contains illustrations and prices of such tools as blow 
lamps, portable furnaces; drill chucks, portable drilling machines, 
feelers, micrometer gauges, small lathes, stocks and dies, &c. 


Advertising the Electric Service.—Postcards make good business 
solicitors, and there is no doubt that they are excellent for advertising 
electricity supply. Messrs. J. Curwen & Sons (Ltd.) send us a 
budget of literature relating to a special series of postcards which 
has been got out by Mr. C. Rockley, of the West Ham Corporation 
electricity department. These postcards illustrate the domestic use 
of various electrical devices and have been very carefully thought 
out. Without desiring to adversely criticise, we may suggest that 
the figures be grouped with backgrounds rather better suited to 
the middle class of electricity consumers. ‘The rooms in which 
electric light and electric heaters are shown in use appear to be 
somewhat too elaborate for the ordinary consumer of electrical energy. 

Our readers will have noticed in recent issues of The Electrician 
а reference to the Warner system of steering trucks for tramcars. 
Messrs. Phipps & Connor are publishing a small brochure in which 
& quantity of useful data is collected, This master forms a complete 


guide to the subject of Warner steering control of tramcar trucks. 


Tramway engineers will doubtless read this brochure with consider- 
able interest. К 


n 


Imports. —The following are official values ofelectrical machinery, 
material and apparatus imported into this country during January. 
1908. with the increases or decreases compared with J anuary, 1907 :— 

Electrical machinery, £37,575 (decrease £15,052) : telegraph and 
telephone cables £8,803 (decrease £15,370) ; telegraph and telephone 
ора £17,502 (decrease £5,370) ; other electrical wires and cables, 
rubber insulated, £4,744 (decrense £2,470); with other insulations, 
£4,710 (decrease £4,983). The following were not se rately enumer- 
ated last year: Carbons, £11,460; glow lamps, £13,480 ; nrc lam 
and electric searchlights, £575; parts of are lamps and search: 
lights (other than carbons), £5,668 ; primary and secondary batteries, 
£1,888. Total of electrical goods and apparatus, other than machinery 
and telegraph and telephone wire, £76,985 (decrease £33,587.) 


Exports.—The exports of electrical machinery, material, &c., 
during January, 1908, and the increases or decreases compared with 
January, 1907, are as follows :— 

Electrical machinery, £124,962 (increase £52,017) ; telegraph and. 
telephone cables, £89,198 (increase 449, 712); telegraph and telephone 
apparatus, £16,311 (increase £3,398) ; other electrical wires and cables, 
rubber insulated. £26,859 (increase £2,975) ; with other insulations, 
£27,709, ‘increase £19,625) The following were not separately 
enumerated last year: Carbons, £298; gluw lamps, £1,435 ; arc lamps 
and searchlights, £898: parts of arc lamps and searchlights (other 
than carbons), £1,348 ; primary and secondary batteries, £1,053. 
Total of electrical goods and apparatus, other than machinery and 
telegraph and telephone wire, £194,897 (increuse £68,235). ` 


‘against 2s. 7:614. 


COMPANIES’ MEETINGS AND REPORTS. - 
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` City & South London Railway Co. 

The foyty-seventh ordinary general meeting was held on Tucsday, 
under the presidency of tho Right Hon. C. B. Stuant-Wortisy, 
K.C., M.P. 

The SECRETARY (Mr. W. F. Кміснт) read the notice convening 
the meeting. 

The CHAIRMAN : Gentlemen, this is the first half-year during the 
whole of which the extension to Euston has been open for traffic, 
and it has brought us the substantial increase of £6,376 to our net 
revenue. This is not so great an increase as we were led to hope 
for by the splendid increase in tratfic shown in the weeks that imme. 
diately followed the opening of the new line. It works out, however. 
at £81. 10s. of net revenue per chain’s length of line in operation, as 
compared with £84. 14s. in the corresponding half-year. On the other 
hand, we have had to find more for debenture interest £1,135, for new 
interest on the 1903 preference stock £3,750, and for interest on other 
borrowed money (during a half-year of very high rates) £1,331, while 
at the same time we have ceased tv receive from our contractors 
interest on money raised by us for them to the amount of 
£3,326. The total inc-ease is thus £9,592, which represents ap- 
proximately, but not exactly, the new charge we have had to 
defray by means of such new net revenue as our extended line could 
earn s us. Other statistical results are as follows: We have an in- 
crease in the number of pussengers carried of 1,627,852—or nearly 
18 per cent. ; we have run 93,055 trains, against 90,130 in the corre- 
sponding period of last year, and have carried 115-33 preme i 
train, against 101-01. Our receipts per train. have been 18s. 0: n 
against 16s. 1:604. Our receipts per train mile have been 2s. 548d., 
The receipts per passenger are 1°78d., against 
1°79d. Had the increased traffics which followed the opening of d 
new line gone on at the average rate of £645. 10s. per week, whic 


showed for the first 15 weeks we should have had an increased gross : 


revenue for the half-year to December, 1907, of £16,783 instead of 
£12,027. From the fact that this large rate of average weekly increase 
came to an end it is not to be supposed that our new customers came 
only from curiosity or ceased to come only from want of pni sine 
with the service. Had that been so the improvement would т У 
not have gone on at that rate for 15 weeks it could к: 
lasted for five. There were surely other factors at work. These 
high traffics must represent to some extent the marked Саа 
that it means to our fortunes to be comparing а cold and wet exco 
like that of 1307 with such an exceptionally fine one =), 15 
It may be, therefore, that if we get a fine summer in 1908 we sha g à 
something of that which a fine summer causes us to lose on our pure? 
urban traffic. 
Cross & Hampstead Tube, which was opened on June 22, 1907, 11 
which, therefore, we shall get the benefit in both bak уе s 
instead of in the second half only, as was the case in 1907. Е 
alludes to the increased tramway competition in the north о : n foi 
The electrified tramway of the London County Council, whic £^ in gs 
the northern end of Finsbury-pavement to Islington ап id 
Cross. This took place on the 29th of July, 1907. This is A 
may account for the sum of nearly £1,000 whereby the 15 ши : 
and from the Angel station show a decrease on the че ple ый 
may also account for some, though not the whole, of the ag 11995 
decrease of £800 which the half-year shows at our Bank an at 
gute-street stations. My attention has been drawn by one ned 
shareholders to the extent to which railway gon a ds 
tension has been checked by the М! rates at which e hind have 
panies now, have to raise money. am sure that, few. 1 g ж 
caused so much unemployment as the political and other с. pint 
which railway shareholders have lately been the victims. b el үг, 
our share in finding employ meat for British labour in the меё cept 
and the question has ceased to have for us any direct me ze 
in so far as the general reluctance to incur capital view. London & 
as another of the many bad effects of the agitation, deter | vel line ex- 
North Western Railway Co. from beginning their deep ti which En 
tending from Watford into the joint subway at Euston, м1 hes I hare 
own station there connects. In previous half-yearly speecne 


4 Р АЕН тапай in- 
remarked upon the, interneeine competition between urban transit 7 


. a iti . е 
dustries in general, and in particular upon municipal OPE ls tram- 
can only hope that the kind of municipal policy which lowe Vend 
way fare from 1d. to $d. on the eve of an election may be o ia in t 
it not entirely reversed. We know the difficulty that MG recall the 
way of raising fares when once lowered, but it may be voll wed—I vi 
fact that this particular piece of municipal policy was fo h t was ever 
not say visited —by one of the biggest votes of censure ti ho there- 
passed by an electorate upon its representatives. We wen Petition 
fore, that we now know the worst about this municipal СО Fonsole 
between Moorgate-street and the Angel,“ and we seas stations 
ourselves ‘vith the fact that bookings to und from our two he e the snb- 
at Euston and King’s Cross have brought us in the half en vite your 
stantial sum of £18,008. That is a solid fact to which J in to grow 
special attention. 


Our proportion of working expenses gaint 


t 
M ENS Y t to t e fac 
"е are, however, able to рот peration are 


These considerations also apply to the Charing | 


me as showing an increase of £2,134 in the half-year. Locomotive 
charges per train mile have been 4-77d. against 4-84d., and traffic 
expenses 6'45d.. against 6°66d. The total expenses per train mile 
are 1s. 2:524., against 1s. 5:53d. "Taking all the facts into consideration, 
I submit that the figures you have before you, the ‘first half. year's 
experience of your Euston extension have well justified its construction, 
and give good.reason for hoping that in the future it will bring vou 
tho full return that your foresight and your enterprise entitled you to 
expect. І now move the adoption of the report and accounts. 

Ir. CHARLES SEYMOUR GRENFELL seconded the motion, 
which, after a brief discussion, was carried unanimously, 

Resolutions -approving the dividends, ге electing the retiring 
Directors and Auditors, and according a cordial vote of thanks-to the 
Chairman, Directors, officers and staff were then unanimously adopted, 
und the proceedings terminated. 


Anglo-American Telegraph Co. (Ltd.) 
The ordinary general meeting was held at Winchester House, Old 
Droad street, on Friday last, under the presidency of Mr. Francis A. 
KVAN, 

The SECRETARY 

the meeting, | 
The CHAIRMAN said: Since our last half-yearly meeting we have 
witnessed a crisis in America of unparalleled intensity. Wehope and 
believe this crisis has now passed away. It could not occur without 
affecting our company, and I am afraid this effect will not pass over 
quite so quickly as the crisis itself. The result was, of course, a dimi- 
nution in our ordinary commercial receipts. During the half-year we 
received £8,000 less traffic receipts than in the corresponding period of 
the previous year; but although the commercial receiptsdecreused, there 
was a very large increase of Press news. We sent 650,000 words 
more over our cables during the year than in the previous year, 
hut the whole of this increase was Press messages-—which. was 
conveyed at a much lower rate than the ordinary traffic. There 
WAR a diminution, as I have said, of £8,000 in our receipts in the half- 
year. We also had a diminution in the reccipts from the Minia ” of 
£4,800, but us I have always said these receipts must vary considerably. 
There was also a diminution in the ex peuses, chiefly consisting of two 
items - one of £1,871 being less expenditure upon the ** Minia,” and the 
other an item which does not appear іп the accounts this year, but which 
арреаг in those of the corresponding half of the previous year—the 
final payment for the French law suit. Taking the receipts and the 
expenses for the whole year about which we are now concerned, upon 
the balance between which depends the finul dividend we declare, 
there is a decrease ir. the receipts of £13,728 and a decrease in the ex- 
penses of £8,511, leaving a net amount of £5,217 less profit for 
distribution. Considering the times we have passed through, I 
think that that is, on the whole, very satisfactory. I should not have 
n surprised if there had been a still larger diminution. At present, 
I am sorry to say, the decrease continues, as compared with the corre- 
sponding date of last year, but last year 
increase over the year before. In accordance with the statement 1 
made at the last half-yearly meeting, we have put aside £20,000 to- 
wards the renewal fund, so that instead of having £167,000, we have 
£142,400, or £25,000 less available for dividend for the whole year. This 
means a reduction of 7e. 6d. per cent. on the ordinary stock and 15s. 
рег cent. on the deferred stock, which will receive 20s. per cent. against 
боз. per cent. last year. When we last met I stated ibat the deprecia- 
tion on the renewal fund —the difference between the book values and 
the Stock Exchange values of our securities—was £83,000, and on 
Dec. 31 the amount was £91,000. The directors, therefore, thought it 
well to follow the example set by other companies—by the Direct, the 
Eastern and the Eastern Extension companies and to write off a 
round sum of £90,000 and place it to a securities depreciation fund. It 
will be said that since Dec. 31 there has been an increase in the value, 
and no doubt there has been, but not a very large increase, and things 
have gone back a little since that; and, therefore, I think you will agree 
that we did a wise and right thing when we put this large amount to 
^ Securities depreciation fund. The state of the money market, although 
much easier than it was, still shows that there is not that very great 
abundance of money awaiting investment which some people imagine. 
{ heretore, we propose—unless something quite unforeseen occurs —to 
ollow the course which we used to adopt before our renewal fund 
ached the sum of 21,000,000--the sum generally agreed upon be- 
e us as the right amount for the renewal fund to stand at—and 
We £5,000 each quarter to this fund until it reaches £1,000,000. 
1 е have also to bear in mind that we are renewing а portion of our 
us cable. We have relaid 58 miles of it, and are going to relay more 
bon 100 miles in excess of that, which will cost us, in round figures, 
about £25,000, which, of course, will come out of the renewal fund. 
ie Tere 18 one other question—wireless telegraphy. You know that 
€ Marconi Co. have invited people to send telegrams by their wireless 
System from London to Montreal, and that they charge 744. a word as 
Against our charge of 1s. How long their messages take to go, how 
many errore there may be in them, we do not know, nor do we know 
Ow much business they are transacting. All I can say is that as far 
as we are able to judge from our own trattic—although it is early days 
Yet to judge—we do not find any diminution. But suppose, for the 
sake of argument, the Marconi Co. were able to send their messages 
e well and as rapidly as we and the other companies send them. 
hat would that mean! We have sixteen cubles in the Atlantic, and 
every one of those cables, you may say, can send duplex—that is, 
m messages from both ends at the same time. I have not heard 
&t the Marconi Со. can dothat, and I imaginethey cannot. If they 
cannot, they are only one out of 33, and suppose they got a 33rd 


(Mr. T. H. Wells) having read the notice calling 
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January showed a very large | 
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part of the whole traftic, that would not be very much to coinplain 
of. Of course, we cannot say what the possibilities of the future may 
be. Marconi wireless telegraphy is a wonderful thing. I do not in 
the least wish to depreciate in any way the remarkable genius which 
has brought it into existence, the perseverance which has been shown, 
and the great usefulness of the system under certain conditions, 
notably as regards ship-to-ship communication. It is a marvellous 
invention, and may be of the greatest use; but all I say is that, when 
it has to come into competition with our system, and the extreme speed 
at which we are able to send messages, [ do not think we have much 
to be afraid of, even though messages may be sent as quickly by wire- 
less telegraphy as by our cables. The Marconi Co. cannot set up an 
cnormous number of systems all along the coast of Ireland—it would be 
exceedingly unlikely ; and there is this other disadvantage, as far as 
one can learn—that their messages can ђе “ tapped,” that people have 
only to set up a receiving instrument within a certain distance, even n 
very long distance, and can, if they please, read the messages. Ido 
not know that that would be much benefit to those people, but it isa 
defect which does not exist in our system. Only one other point re.. 
mains to mention: We have been successful in purchasing the freehold 
of some premises in Old Brond.street on good terms, and we are about 
to build a new house on that site exactly suited to our requirements, 
I do not think we can carry on our traffic more efficiently than we do 
at the present time, even with the new premises. Under tne manage- 
ment of Mr. Carson, and with the assistance he has, it will, I think, be 
impossible to do our work better, but we shall be able to do at least as 
good work. I now move the adoption of the report und accounts and 
the payment of the dividends therein recommended. 

The DEPUTY.CHAIRMAN (Sir Gerald FitzGerald, K.C.M.G.) 
seconded the motion, which, after a short discussion, was carried 
unanimously. | | 
The retiring directors, Mr. Н. S. Leon and Sir Gerald FitzGerald, 
were re-elected, as were also the auditors, Mr. Ernest Cooper, F.C.A., 
and Mr. John Gane, F.C.A. | 

A vote of thanks to the chairman, directors and staff was afterwards 
passed, and, the chairman having brietly responded, the proceedings 
terminated. 

BAKER STREET & WATERLOO RAILWAY co.— The capital expendi- 
ture during the half-year ended Dec. 31 was £161,045. Gross receipts 
were £69,249, an increase of £21,669, ог 55°3 per cent. over the corre- 
sponding half of 1906. Working expenditure (including rates and 
taxes) was £45,926. After providing for interest and rents, and credit- 
ing £2,440. 16s. 10d. receivable from the Underground Electric Rail- 
: ways Co. of London under their guarantee agreement, there remains 
£17,670. 98. available; und the directors recommend payment of the 4 per 
cent. preference for the half-year, and a dividend at the rate of 3 per 
cent. on the ordinary shares other than those held by the Underground 
Co. or their nominees. 10,662,876 passengers. (includi ug estimated: 
journeys by season ticket holders! were carried, against 9,956,995 in the 
June half-year of 1907, and 6,799,895 in the December half-year 1900. 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.)—The gross receipts 
for 1907 were £263,689. 16s. 5d., and working.and general expenses 
£178,542. 6s. 6d., leaving net revenue 485, 347. 9s. 11d. Interest and 
preference dividend absorbed £33,889. 78. 6d., interim ordinary divi- 
dend at the rate of 84 per cent. £20,187. 10s., and’ the final ordinary 
dividend at the rate of 9} per.cent. (making 9 per cent. for the year) 
will require £22,562. 10s. £8,708. 2з. 5d. is added to reserve, bringing 
this to £188,534. 5s. 104. The number of passengers carried during 
the year was 46,585,050, compared with 46,902,257 in 1905. Besides 
numerous improvements effected last year, additional cables, extend- 
ing to nearly 4 miles, жеге Inid co Kingswood and Staple Hill, to assist 
the accelerated servicesron those routes ard supply current for autho- 
rised extensions. Substantial progress was ‘made with the additions 
and alterations to the central power station at Counterslip, which when 
completed (within the next three months) will increase the capacity 
of the station by 50 per cent., or more than sufficient for the work- 
ing of the whole of the authorised extensions, The directors are 
now able to proceed with the construction of the other extensions 
authorised, the next section to be taken in hand being that to West- 
bury-on-Trym. 
| CENTRAL LONDON ELECTRIC SUPPLY CO..(LTD.)—-The report for 1907 

states that energy has been supplied: to the St. James & Pall Mall 
Electric Light Co. and the Westminster Electric Supply Corp. throu h- 
out the year to the extent of 17,431,370 units. After making a ull 
allowance for sinking fund and depreciation the net balance is 
£5,036. 15s. 5d. The directors propose to pay a dividend at the rate of 
5 per cent. on the ordinary shares for the year. 

CHARING CROSS, EUSTON & HAMPSTEAD RAILWAY CO.—Thie capital 
expenditure during the half-year to Dec. 31 was £82,731. Gross re- 
ceipts amounted to £74,328, and working expenditure (including rutes: 
and taxes) to £61,351 During the half-year 9,881,357 passengers were 
carried, including estimated journeys by season ticket holders. 


CITY OF BUENOS AYRES TRAMWAYS CO. (1904) (LTD. — The report for 
1907 states that the anuuity payable by the Anglo-Argentine Tram- 
ways Co. has been received and amounted to £65,744. 78. 5d. Interim 
dividends have been paid for the aine months ended September last, 
absorbing £46,500, leaving £19,942. 7s. 5d. The director: recommend 
that a balance dividend of 1s. 3d. per share (making 5s. per share) be 
paid for the year. 

CITY OP LONDON ELECTRIC LIGHTING CO. (LTD.)- The directors have 
declared a dividend of 6s. on the preference shares for the half-year 
ended Dec. 31, making a total distribution for the year of 12s., or 6 per 
cent. per annum, and 7s. on the ordinary shares, which with the in- 
terim of 5s. paid in July makes the total distribution 12s. or at th 
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rate of 6 per cent. per annum. 
£20,000 is carried forward. 


GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY CO. — For 
the half-year ended Dec. 31 capital expenditure amounted to £20,727, 
Gross receipts were £119,271 and working expenditure (including rates 
and taxes) £70,753. After providing interest and rents £7,114 isavail- 
able for dividend, and the directors recommend that a dividend at the 
rate of 4 per cent. be declared on the ordinary shares other than those 
held by the Underground Co. or their nominees. 13,914,779 passengers 
(including estimated journeys by seascn ticket holders) were carried, 
against 11,953,759 in the June half-yeur. The company's traffic is in- 
creasing satisfactory, the receipts during the four weeks of January, 
1908, showing an increase of 55} per cent. over the corresponding 
weeks in 1907. The construction of the railway has now been com- 
pleted, to the entire satisfaction of the company, and adjustments of 
the several matters relating to the contracts and agreements with the 
Underground Electric айуу" Co. of London (Ltd.) are in progress. 

HASTINGS & DISTRICT ELECTRIC TRAMWAYS CO. (LTD).—The report 
for 1907 states that the revenue account of the Hastings Tramways Co- 
shows u credit balance of £24,072, which has been handed over by way 
of dividend on its shares, which are all owned by this company. The 
receipts were £24,099. 

LANARKSHIRE TRAMWAYS CO.—The revenue for the half-year ended 
Dec. 31 was £34,926. 18s. 10d. and the expenses £20,732. 7s. 8d. After 
various payments, the total available is £15,252. 9s. 6d. The directors 
recommend a dividend at the rate of 6 per cent. on the issued share 
capital. The time allowed for the construction of the extensions 
authorised by the order of 1903 expires next August, and a bill is being 
promoted to extend the time, but the directors propose to proceed at 
once with the construction of two short extensions. 

LIVER POOL OVERHEAD RAILWAY CO.—At the meeting on Tuesday 
the chairman (Sir W. B. Forwood) said the accounts showed a slight 
improvement, and they were now reaping some benetit from the 
natural growth of dockside trafic. The net increase in the railway 

isenger traffic for the half-year was 279,198, representing un increase 
in money of £1,€07. The value per passenger was still low (only 1°77), 
and compared with 1°93 when they paid a dividend of 5 per cent. 
This low ene was due to heavy workmen’s traffic, which showed 
an increase of 99,702 over the corresponding half-year. The slight 
advance made in fares last year appeared to have given good results, 
but they had to be very careful in dealing with fares, as a very slight 
increase in rates caused passengers to walk rather than pay. Working 
expenses increased by £1,963. They had effected a saving in rates of 
£480, aud hoped for a further substantial saving. The result of the 
working for tho half-year had been a profit of £8,628. After paying 
interest on debentures, the amount available for dividend was £9,104. 
nd 5 а еч E. 5 per cent. on the preference and 

per cent. on the ordinary shares, leaving to ! i 
£4,178. 188. 8d. t à: ла 

NATIONAL TELEPHONE CO. (LTD). —The income accrued in respect of 
the business ofthe half-yearended Dec.31 amounted to £1,387, 189.128.5d. 
compared with £1,211,845. 1s. 4d. for the corresponding period of 1306, 
an increase of £145,516. 118. 14. Working expenses for the half-year 
were £780,552. lls. 7d., compared with £710,492. 9s. 1d., increase 
£69,810. 2s. Od. The net result, after deducting the P.O. rovalties 
(£152,621. 23. 2d.) isa profit balance of £474,235. 18s. 8d , compared 
with £412,8:0. 178. 6d., increase £61,385. ls. 2d. The rentals car- 
ried forward for unexpired terms of running contracts amount to 
£1,168,389. 8s. Ad., compared with £1,057,806. 6s. 5d., increase 
£110,585. 18. 11d. Out of the available balance of £369,887. 16s. 7d. 
the board will recommend the payment for the half-year of a dividend 
at the rate of 6 per cent. on the first and second preference shares, at 
the rate of 5 per cent. on the third preference shares, at the rate of 
6 per cent. on the preferred stock, and at the rate of 6 per cent. on the 
5 бын yos M sha-es, less tax in all cases. The board 
also propose to transfer .1145,0J0 to reserve, and to carry forward 
£10,458 lis. 5d. £545,752. 78. 6d. was expended on кр] account 
during the half-year in the erection of 18,405 alditional exchange and 
private stations, and in the construction of underground works. 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.) —Tho report of 
the directors for the year ended Dec. 31 states that the supply has 
been distributed from the Carnaby-street and Mason's Yard works of 
the company to the equivalent of 341,428 8 c.p. lamps (10,926 kw.), an 
increase of 62,444 lamps (1,038 kw.) on the усаг. 5,429,190 units wero 
eee ut the works and 5,286,449 units purchased from the Central 
T a Supply Co. For the past year a dividend of 5 per cent. was 
declared on the ordinary Shares of the Central Co. The пе: profits tor 
1907, applicable to dividends on shares, amount to 127.889. 3s. 6d. 
Adding £486. 38 11d. from 1906 and deducting interim dividend for 
the half-year to June 30 at the rate of 7 per cent. on preference (£3,500) 
and 1 0 percent. on ordinary shares (£10,000),a balanceof £14,875. 7s. 54. 
remains. The directors propose payment of a dividend at the rate of 
7 per cent on the preference shares for the second half-year (£3,500) 
and a dividend on the ordinary shares for the second half-year of 5s. 
per share, making а total distribution of 10 per cent. for the year (alie 
sorbing £10,000, carrying forward £1,375. vs. Bd. ` і 

SCARBOROUGH ELECTRIC SUPPLY Co. (LTD.)—The ann 2 
states that though there has been an increase Шш xd de anu 
1 during the year, the receipts continued to be adversely 
a ected by the ¢ epresston in trade in the town, and expenses had risen 
п ing to the higher price of coal, After placing £750 to depreciation, 
the balance was £4,238, from which the directors recommend payment 


After making allowance for reserve, 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—The grow 
profit for 1907 amounted to £5,194. 19s., compared with £5,135. 95 8d., 
and the net о! to 43, 557. 2s. 5d., against £3,172. 28. Ad., increase 
£165. This balance it is proposed to carry to general reserve. The 
directors regret they are still unable to recommend payment of a divi. 
dend for the reasons given at the last meeting of shareholders. The 
output of the station sliows an increase over the previous 12 months, 
but the high price of coal has had an effect on the profits. I he directors 
have been successful in obtaining a reduction of 2700 in the rating of 
the generating station. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO. (LTD.)—At 
the meeting on Tuesday Mr. W. G. Dalziel moved a resolution approv- 
iug of the bill now before Parliament, which makes further provision 
in regard tothe undertaking of thecompany. He pointed out that it 
was promoted in conjunction with the Treforest Electrical Consumers 
Co. They were applying for power in order that arrangements could 
be made with the consumers of the Cwmbran area on similar lines to 
those which now existed at Treforest. Agreements would have to le 
made with Bridgend and Neath Councils, who were prepared to take 
over the generating stations in those places ; and certain other agree- 
ments with other authorities would have to be cancelled, it being 
impossible to carry them out. Neath Council offered £7,000 for the 
Neath generating station, and Bridgend Council were prepared to pur: 
chase the company’s station at Bridgend for £5,000. The resolution 
was curried unanimously. А similar resolution was passed at a 
subsequent meeting of the debenture holders, 


TYNESIDE TRAMWAYS & TRAMROADS CO.—At the meeting on 
Monday Dr. J. T. Merz said the accounts showed a profit of £3.78, 
and £600 was brought forward. A dividend of 23 per cent. was declared 
on the ordinary shares, £600 added to reserve, and £422 carried forward. 


YORKSHIRE WEST RIDING ELECTRIC TRAMWAYS CO. (LTD.)—The 
report for the past year states that, after providing for all expenses, 
the net income was £27,377. The number of passengers carried was 
8,627,247, and the car miles run. 1,758,669, against 6,169,148 and 
1,414,767 respectively for the previous year. The increase 1s chiefly 
due to the completion of the Normanton and Pontefract section. 


— — oe — 


CITY NOTES. 


— — 


MEMORANDA (Feb. 13).—Bank rate 4 
Price of silver 264—26gd. per oz. Conso 15-876 for money, & 
873—87 for account. Consols Pay Day, March 2; Stocks Feb 
Shares Continuation Days, Feb. 25 and March 10; Ticket Days, ре , 
26 and March 11; Pay Day, Feb. 27; Mining Share carry-over ^ 
Feb. 24. | 

Prices oF METALS (London).— Copper, cash, 59—994 ; three eme 
594—594. Lead, English, 148—147; foreign, 145—148. 9120 
foreign, 214—213. Tin, English, 151—132; foreign, cash, 17 
three months, 129—1295. Jon, Cleveland, cash, 48[41— 48/6 ; three 
months, 48/44. Sfee/, bars, 7. 


т cent. (since Jan. 23, 1908, 


BRITISH ALUMINIUM CO. Grp.) The division of the £10 НИЕ 
shares into two shares of £5 each (one а 7 per cent. preference and the 
other an ordinary share) has been sanctioned. meae 

BUENOS AYRES GRAND NATIONAL TRAMWAYS CO.—An interim 1 
dend of 28. 6d. per share (less tax) is to be paid to holders of the 5 per 
cent. cumulative preference shares. | iia 

LONDON ELECTRIC SUPPLY CORPN. (LTD.)—The directors ^8 


{ declared the 6 per cent. реек dividend, and also 2j per cent. 0! 
t 


the ordinary shares for the year 1907. 


NORTHALLERTON ELECTRIC LIGHT & POWER CO. (LTD.)—The nt! 
profit on the year’s working was £142, А dividend of 5 per cen. 
recommended. Ifredo 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD. Dr. A 
Maida has been elected a director of this company. MT 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee it 
appointed Feb. 19a special settling day in and have granted a que or- 
to a further issue of 12,128 £5 fully paid 5 per cent. cumulative р ше 
ence shares of the Calcutta Tramways Co. (Ltd). The conni 
been asked to grant quotations to 250,000 $100 shares and $ be 
first mortgage 30 year 5 per cent. gold bonds (of $1,000, Ltd.) а 
$100) of Rio de Janiro Tramway, Light d. Power Co. ( rtgage 
further issue of £49,455 44 per cent. perpetual consolidated ine 000 
debenture stock of the Shawinigan Water & Power Co., un һ Western 
$1,000 convertible 4 per cent. redeemable gold bouds of the "^^ 
Union Telegraph Co. The 

TELEGRAPH CONSTRUCTION & MAINTENANCE 00. (LTD) cent. 
directors recommend, subject to audit, a dividend of 10 pe re. 
(£1. 4s. per share), together with a bonus of 24 per de tar cent. 
in addition to the 5 per cent. already paid, making in all 173 per 
for the year 1907. it tee. COM 

UNDERGROUND ELECTRIC RAILWAYS. - An advisory сой s 
sisting of Mr. Edwin Waterhouse chairman), Mr. 5 Akroyd. 
Mr. Marlborough Pryor, Mr. Thomas Skinner and Mr. ed the pur- 
with Mr. Lynden Macassey as secretary, has been formed 5 | Spever 
pose of considering (in conjunction with the board and МО м the 
& Co.) a scheme dealing with the profit-sharing secured notes". of 
financial requirements of the Urderzronud Electric К А and 
London. A similar committee has been constituted in Amste k "The 
it is understood that one is also being formed in меко 
board hope to he able to publish their scheme at an early date. 


as 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
3 
Week Inc. AGGREGATE. 
Line. ended. or Deo. 
Inc. or 
i Amount. | Dec. (a) 
£ £ 
Aberdeen Corporation ...... Feb. 5 m 86 90,9320 |- 1,310 
Airdrie connec ТИЛ an. 31 + 37 4 989 + 6 
F Feb. 11 + 5,336 6 107,281 |+ 16,924 
ton-under- e eee " E m m $ 
Ayr туи LI] Я + 2» 5 Hino — 35 
Baker St. & Waterloo Ву... „ + 850 4,619 
Barnsle 900499900 000 вов 000 ове оов ооо ап. 31 + 14 4 677 + 58 
%%% oe 31 + 12 4 899 + 95 
Bath Electric Trams, Ltd., Feb. 5 - 4 5 2,771 |- 810 
Birkenhead Corporation . T 9 + 150 8 9,833 |+ 102 
Birmingham Corporation... „n 8 + 1,175 6 34,733 |+ — 5,083 
Blackb ne m „%%% vov Feb " E M S 43888 + 180 
urn ОогрогаЧор ......| Feb. + i T 3,368 
Blackpool Corporation ...... „ 6 + 48| 44 40,564 - 12M 
nena and еа „„ 8 + 6 | 45 1,185 |+ 56 
lackp'iISt.Anne's&Lytham " eus -— Е Vos 
Bolton Corporation......... a 9 + 203 45 | 101,736 |+ 6,199 
Bournemouth Оо tion.. » 5 + 122/944 75,271 | 1,913 
Bradford Corporation....... s 8 + 340 45 207,017 5,078 
Brighton Corporation 9 + 28 45 | 4035 |} 3.142 
оого [E » — ? - 
Brisbane Trams .. — ё э К . 
IJ JEFE E 
uenos Ayres elgrano... , - ! ’ - 269 
Burnley Corporation " 8 T 19 33,104 |+ 742 
Burton Corporation . . m y - 46 12,662 |. 618 
Bury Corporation . . . . „, 2 + 41 48,765 | 5.969 
сакана Tram ways Oo. » 8 --n9 $ оз — 322,252 
rne-Redruth ..,. 51 8 + 6 67 + 35 
Oardiff Corporation ......... mo -. + n wi " 
Oavebill......... |a 31 + 4 233 |+ 32 
саны London Railway .. . . Feb. 8 — 6 87,805 |- 1,267 
baring C., Kuston & siead » 8 > 6 ' 19,005 $us 
Chatham & Dist. Lt. Rys...) © 6 + $0 . 3,99 |. 153 
City & South London Шуу. „ A + 6 20,821 |+ 2,028 
Oliy or ray heer s sae таи, 81 + : 19228 + 26 
ев rporation ...... eb. 5 + - 24 
on S rcs Trams Co. „ 6 + $5 2,009 |- 176 
у rporation ...... 7 + 45 62,910 |. 1,436 
Devonport & Dist. Trams. Jan. 31 + + 1,859 - 17 
Dover Corporation . . .. . Feb. 8 — 45 9,957 |— 1,239 
Dublin & Lucan Hallway. 25 н 7 + 6 485 |+ 2 
pahia Mee 5 7 + : 35,415 |+ 359 
ey-Stour 8 ....... an. 31 3,002 |- 200 
undee Corporation ......... Feb. 6 Н 33 43,774 ff 1,894 
East Ham Council. ... „ 8 + 45 40.624 |+ 547 
Frater Corporation... baie 5 Ss " ъа 
апа trict ...... 5 + 18 5,050 490 
Gateshead & Dist. Trams... Jun 31 + 4 4,335 а 331 
Glasgow ОогрогаЧор.........| Feb. 8 + Зв | 630,043 |+ 17,383 
оче ооо ово ове оов ооо ов TITTTTM 8 < б 674 - 5 
Gloucester ете ; E Р eee е "m i 
Gravesend — Northtleet......| Jau 31 m 4 159 |- 55 
Great Northern & City Rly.| Feb. z — 6 11.180 — 415 
Gt. Northern, Piccadilly, & „„ 8 + 1,610 6 34,645 |4 10,586 
Bals 4 & Port Glasgow. .| Jau. 31 4 1,964 |- 398 
rporat on ** ове ево ee 0 eee vee oe 
Hartlepool Tram ways. 31 4 994 25 
a vus Trama Man Feb. 6 н 6 $ 4,172 M 478 
ng Kong .. " » 8 2, 17 [$153,712 |4 347,432 
Huddersfisid ... E 8 hod 45 71,042 |+ 3,285 
Hull Cor poration... „ 8 + 45 111,267 fL 6,359 
Ilford District Council .. iets e as iss 
тае QUAL „ » 5 + 49 6,337. |+ e 
. ð + 45 17,793 |- 1,09 
lale of Thanet Co. „ 8 + 19 5,103 |4 129 
Jarrow .... PORE P 31 4 "428 2 
MILII "T T T 42 
Kelghley Corporation vois Feb, 6 + ч 5,1 2 * 91 
triot an. 31 + 3 = 
Коду Со — Feb. 8 - 35 6,063 |- 155 
ration . vii Me M» 
kshire Trams 9»: 5 + 228 $5 6,683 + 1,507 
ео United... ; ч E + 113 5 5,631 + чю 
„ ап + - 
Leeds Corporation . ... Feb. ] + 372 44 | 386,493 |+ 13,103 
Leicester Uorporation ... „o 8 + 6 | 11,982 |+ 99 
Lineal, poration... » 8 + {39 | 30,105 [+ 163 
огрогацоп , : 45 5,174 174 
ру Overhead ity ам Noa $ n| e| вив |: 3 
rporation ....., 1 + 158 {5 46241 |- 1,557 
тоа Uou County Vouneli unas EN. + 4914 | 48 1,870,713 |+ 222,823 
р sti куо nies ie. B + 494 6 i 27,808 |- 554 
Maidstone Corporation... ev 4. Ж н pa ki 45 6:088 T ves ч 
Manchester Corporation. „ 8 + % 45 | esl + 43,668 
bebe » 8 10) 6 11,5 T 
Merthyr........ Jan. 31 р 4 $21 |+ 37 
etropolitan Dist, Railway Feb. os + 1.055 6 $3,044 |+ 5,716 
iad: tan Klec. nisu Jan. 3. + 1,278 4 19.600 ＋ 3,851 
Nelson Corpora] don 31 + " 4 1.210 |+ 42 
n . . Feb. d + 45 6,466 — Y? 
Verben ча Гу Cory. . „ 8 - 45 185,82 |+ — 131 
orthampton ieee б 7 M m 1 805 © 255 
ОШ, Ashion x Hyde... Jan. 8i +: арази |+ Hn 
Corporation .. Fev, y +  lUó| 46 88,263 |+ 5.964 
sini i В.) Corporation „ 5 М 38 6,106 |e 1086 
Peterborough . 7| Jan. 31 + 1 | |; % 
Pontypridd District Coun. si» 
Portsmouth Corporation .. Feb. 8 + 121 45 359.632 — 963 
Potteries ..,. Jan. 31 Wil 1 8,116 |+ 766 
Preston Corporation .. i Ket + * СВ 
2| Feb. b + 5 6 3.963 |+ 154 
Rochdale Corporation . à Я E n Ке " 
БОШАП шс MEC + 53 0105 | 95,12 i зан 
Balf ford Uor eessen] Jan. 31 + 4 219 |+ 19 
oF td Corporation erse] Feb. 10 + 324 2053 I 6,410 
.] Jan. 29 vis 
Bhetteld Corporation — Feb. 9 + 265 255,902 |+ 11,679 
(а) These comparisons E with the corresponding period last year. $ Plus 2 days. 


Plus 3 days, * artly electrical, 


t Minus 3 days. 1 Minus 2 days. 


ELECTRIC TRAMWAY AND RAILWAY TRAPF1C RECEIPTS. 
Hu NUM ] .ù IA A анар =— шш 


eaenscecóettstosatvatosesog:odot o 


Line. Week g AGGREGATE. 
ended. E (a) x coke Améunt: | 126. or 
0 а 
& & 2 & 
Singapore Trams ............ Feb. 8 $11,205 762, 106 19 ($178,330 + 512,786 
uthampton ................. ave ee | s.. e ne 
Bouthend ion... „% 0 248 + 83 | 45 17,739 + 139 
South Metropolitan 6% и Jan. 3] 620 + 73 i 4 2.708 == 19 
Southport Tramways......... [1] 31 179 [т 12 4 782 =. 65 
South Staffs........... es 81 850 + 115 4 3,551 + 139 
Stal dat Hydo,&o., Jt. Bä. Feb. 8 66 + 35 45 314,845 | 1,428 
rporation ..... ee „ Sate d © at ae у 
Sunderland Corporation ..| „ 3| 1,187 | - lit as 6108 — 1.818 
Sunderland and District... , 5 138 + 61 | .14 6,33] 1+ 1,008 
Swansea Trams . ev: Jan. 31 814 | + 114 4 3,436 |+ 130 
Swindon Corporation ees] Feb. 5 145 | + 17 5 670 J- 11 
Taunton .... esses] Jan. 31 36 + 4 4 155 |+ 6 
Tynemouth and District .. „, 81 138 + 12, 4 | 631 |+ 20 
eside Trams Co. . . Feb. Ф| 379 + 3 6 1.832 — з 
Victoria, Elec. Supply Co, oi Jan. 5 | 1,39 + 206 1 1.389 |+ 208 
Wallasey District Council... Feb. 8 72 + 43 45 37,358 i+ 687 
e E n so eres: s. 8 514 + 43 6 2,753 i 10 
West Ham — „ 6 3,050 + 76 45 103,357 Фф 5,203 
Weston-super- ies Jan. 29 25 | + 2 4 101 - 1 
Wolverhampton Oo. PES 435 + 42 4 L779 — 3 
„ Оогра 5 806 + 91, 36 94,096 m 
* Worcester ........ dea sius 31 236 + 21 4 977 3 
Wrekham ө 81 85 + 8 4 3867 - 2 
Yorkshire W. B. Trams. 9 1,143 + 167 6 6,735 499 
Yorkshire Woollen District. Jan. 31 $89 + 80 4 8,624 47 
(a) These comparisons are with the corresponding period last ycar. ЕС Partly 
electrical. 
COLONIAL AND FOREIGN INVESTMENTS. 
si | LAST | Price | RATEZ, Divi- BUSINESS 
& | DIVI- NAME. Wed. YIELD- | DEND | WEEK TC 
© DEND Feb.12.| кр. | Dug. | Ёкв.1?. 
gd in zl High- Low. 
в. x ; 
5| 8/0 | Anglo-Argontine 6% Cum. Ist Pref.| 6 —62 |416 0] Ap,Oct| 65, бу. 
5 Do. 10% Non- cum. 2nd Pref. 1500—87 6 2 0 | Ја, Ја | 8$ | 8; 
ЕИ Ke e e RA а 
JA uc ec. Trame. 5 
(red.) . . . . 108 —106 | 4 14 6 Ja, Jul 105 104 
6| 2/0 | Brisbane Electric Trams. Татем, Р ИЕ "m 
. % %%ꝙ atin ве „ 06% = ay.. X. 
5| 2/6 | Do. 5 рег Cent. Cum. Pref. ш... 48—44 6 2 6 My, Nr 4%] .. 
St. 44% | Do. 4j per Cent. Db. Prov. Certs. 97 —1: 4 9 9% Ja, Jul | 93 ED 
St. 8% | British Columbia El. Ry. Df, Ord. 177 —13) | d 3 0 ur, Spt 128 |1274 
Bt. 6% | Do. Pref. Ord. Stock . | 106 —119 | 5 о о | My, Ny 105} 1054 
St. 5% | Do. 6% Cum. Perp. Pref. Stock., 104 —107 | 4 13 0 | Ja, Jul |1054 1503 
40| 44X | Do. 44 per Cent. 1st Mort, пере, 701 —104 4 6 6 | Ap, Oct [1006 | . 
100 49%} Do. Vancouver Power Debs... 99 —1U2|4 8 0 | Ju, Jul 10 
6| 3/0 Buenos Ayres & Belgrano Ога....... 42—44 |8 1 6 | Ар, Oot 4 
: 8/0 | Do. ( 6 T Cent. A" Сш, Pref. Нан р т ^ ro оси 8 m 
8/0 e 565 „% „ „ еее M i nt.. ка 
St. 6% Do. Б per Cent. Debs. . 110 —116 4 6 о Ja, Jul 
St. 6% Do. 6 per Cent. 2nd Debs. (red.) 102 —105 4 15 3 Ja, Jul ve 
St. 6% | Buenos Ayres Elec. Trams (1901) 
100 5 sree RSS ү 95 —99 5 1 0 Ja, Jul РА 
5 uenos Ayres Gran a ions 
* er сч Pref. Debs. ........ 10) —104 | 6 Б 9 Ja, Jul ee 
100| 6x | . © per Cent. 18 Deb. Вопав.. 10) —104 |6 17 9 Ap, Oct, „ 3 
5 3/6 ; Calcutta Tramways (1 to 187,10)... 61—78 5 s 0 Mr, Spt 74 АЗ 
100 3/6 Do. 5 per Cent. Cum. Pre 5 —54_ | 413 0 Ja, Jul |, *- | - 
1 44%, Do. 49% lst Deb. Stock (red.) ... 101 —103 | 4 5 9 | Ja, Jul 1)? z 
St. Electric Tram Shares "еөз нь Tk 15 os ae ee eo 
vis 5% Colombo Tr. & Ltg. 5% 1st Mt. Db. 91 95 6 4 6|My, Nv — 
l 6% | Havana Elec. Ry. Con. Mt. 5%. 
| mie ,000 шуы 19 17 Я 8) —85 5 17 0 | Fb, Aug + 
100 oorlie slec. Trams, 5 per ent. 
5% 2C Deb. Stock . si 57 —91 |5 8 9 Ja, Jul — 
b, 6% | Do. 6 per Cent, "B" Ditto . 734 —75 717 C Ja, Jul] - .. 
6| 1/0 | Lisbon Elec. Trams. Ord. ............ 6—14 | 4 9 O |Јшу.. | ~ oe 
100| 9/7; | Do. 6 per Cent. Cum. Pref. .... t-lg 5 6 6|Ja,Jul| © — 
St. 5% Do. 6 per Cent. Keg. Mort. Debs; 90 — 90 | 6 5 0|Ja,Jul . ve 
St. 6% | Madras Elec. Trams. 57 Deb. Stk.“ 95 —43 6 2 0 | Ја, Jul m 
St.| 447% +Мопігев! St. Ry. Sterling t per 
Cent. Debs. (1922)... 100 —102 4 8 0 |Fb, Aug А oe 
St. 6% | Perth E. Trams. 1at Mt. Db. Stuck! 99 —1u3 417 6 Ja, Jul v. 2 * 
„ | Sao Paulo Tramway, Light & Power T зу 121 
Co. $100 Stock 12) —124 7 5 0 T мк Е 
. | 6% | Do. 6 per Cent. lat Mt. Ф500 pb W4—4X 5 2 6 Ju, Dec 9»4 | Уо; 
1 
| ELECTRICITY SUPPLY. 
| І 
5 3/0 Adelaide Elec. S'ply Co. 6 Си. Рг. 45-54 5 17 6 Mr,Spt| .. v 
10 5/27, t Bombay E. S. & T. 6% Cm. Fl...... . vn -b 6 21 6 „ 
SL. 4 Do. 4§ per Cent. Veb, Stk. Krell.) 95 —v/ 1 12 6 Ju, Ju zi 
b 3/3 Calcutta Мес, supply ога... .. = 68-74 6 5 6 Ap, Oet die 
5 .. | Elec. Ltg. & Irac. Co. of Aust, 6 | А 
per Сеш. Cum, Pref. ...............| 22—29 РА Fb, Aug] .. 
8t. 57 bo. Брег 1855 ер Stock... — 84 — 5 14 0 Ja, Jul| .. 
Elec. Su o. of Victoria per 
BU 04 | Cent. ls оп. Deb а s 93—95 5 5 3 Ja, Jul| ..| .. 
dian Кес. Su 'rac. Co. . 
: 62 Rd E Сеп. un 98 —101 519 0 Ja,Jul| .. ae 
|| Kalgoorlie Elec. Power tg. б 
' 9r ; ! per Сее 8 o ceu moi: 814 о Ap,Oct| .. .. 
E y Madras E. Б. Corp. per en 
Ee ы; Соп. Deb. St.. 92 —95 |5 b 0 Ap. Uct af гар 
1 0/6 River Plate Electricity Co. Ord. | 5 m 211 6 Apri. 321 d 
1 12 Do. 6 per Cent. non- -Cum. Pref... 130—135 5 16 6 May. е5 e 
St. 6x Do. 6 per Cent. Deb. Stock ......... 96 —94 5 1 % Ja, Jul] .. 
5 3/0 | Rosario Elec. D 6% 2 75 а. 20,000) 645—5} 5 14 0 Ар, Осі : 
ower r 
zd Ве pp PA 101 —103z 417 0 Ja, Jul 103 1021 
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10 50  Rournemcuth & Poole Elec. fup. Ord... | 101-118 а 4 6 Маг, Sept... 
10 4/6 Po. 4} per Cent. Cum. Pref. о—11, 4.9 % Feb, Aug .. 2 1 
10 % ро, брег Cent. Cum. Recond Pref. .. 1911 5 9 O' Feb Aug 101 10 i 
St. 44% Do. 4$ per Cent. Deb. Stock (red.) . 100—108 4 7 S, Jan, Jul 
ЕЕ 2/0 Bromley (Kent) El. Lt. & Power Sharen’ 68-64 5 7 0 April. Oct| .. e | 
t. 44 Do. Ist Debs, —98 412 0. May,; Nor l 
5| 4/6 Rrompton & Kensington Elec. Sup. Ord. 7—8 .6 5 0 March. eee t-te St 
800 / Do. 7 гет Cent. Рге{..................5..... 7 —＋ 4 7 4 Mar, Sepft .. | St 
t. 4% | Central Flec. Впр. Со. 4% Guar. bb. Stock 97 —100 „4 0 0. June, Dee : t 
5 2/6 i Charing Стовв (W. End & City) El. вар. Со, 44-5 5 0 0 Кер, Aug dà ^ 44 | Е 
‚5 9/3 Po. 43 рег Cent. Pref. 44—5 4 10 0 Feb, Aug — 1 
St. 44 Do. 4 per Cent. Deb, Stock (red.). 97 — 100 4 ө 0 Jun, July 901 983 
+ 2/8 Do. City Undertaking 43% Cm. Pref. 44—45 4 12 3 Jan, July 4%. St 
St. 20 Chelsea Electric Supply Ord, ............... 265—4} 113 6 | March .. | .. | St 
10 5 ux * Do. 4% per Cent. Deb. Stock (red.) i ! 101 —104 4 в 9! June, рес 1011 t 
10 City of London Electric Lighting Ord... 108—104 530 u, Feb Aug | 10р 10% ! 
BC 60 | Do. 6 per Cent. Cum, Pref. . 12 —124 4 16 0 | Jan, July | 1284 .. | St 
bt. 5% Do. Брет Cent. Deb, Stock (red.)... en 120 —193 4 1 8 June, Dec 1204 P 
„ % Do. 4d per Cent. 2nd Deb, косі (red. \ 98 —101 4 9 0 Jen, July 1004 993 | St 
b 42 County of Durham Еее, P. D. Ord... = ? 5 6 8 April, get 2o „ 
10 5% Do. брег Cent. non Cum, Pref. . 4 i 5 11 1 | April,Oct' .. e i 
10 4/0 County of London Elec. Supply Ord. ... 7à-8 6 6 0 Feb, Aug 71. : 
St. 60, Do. 6 рег Cent. Cum. Pree ni-ni 5 4.6 | Маг, Sept | 121. 118 | 10 
Ht S % Do. 4j» Deb, Stock (all paid) (red.). 195 —1(8 4 3.6 | Jan, July | .. œ i 
5 49% Do. Second Deb. Stock Prov. Certg,...| £6 —€9 411 0 | Мау, Novj .. | ·. { 
б Folkestone Electricity Supply Co. Ord. 44-411 5 7 0| Apnl.Oct| e ec Bt 
St. 26 Do. Sper Cent. Cum. Рге!................ A 64 1 10 6 Mer, Sept 6. j; i 
с. 444 ро: Aj t Deb. Stock (red)............... £4 —97 413 0 | Feb Aung 
б 40 Hove Electric Lighting Ord. né 04-64 -6 7 0 April,Oct| t [St 
ч 5/0 Kensington & Knightsbridge Ord... R —9 611 0 Feb, aug | St 
St. 67, Do, 6 per Cent. 18 Pref.. 691-7 45 9'Jan,July | .. | es H 
8. 4% + Do. 4 per Cent. Deb. Stock red.. 95 -98 4 2 0 oi жул | 
„4% Kensingtn. & Kugthg. Со, & Notting Hill St 
3 9 Co. (Joint Station) 42 Deb. Stock кү 99 —108 317 6 April, Осі | .. | „р s 
A 2/45 London Nleetrie Supply Ord. , м... 214—185 6 8 0 Маг, Sept fi < 
St 50 Do. 6 per Cent. Рге!................... 514 0 Маг, Sept 43 . à St 
5 1% Do. 4 per cent. Ist Mort. Deb. , '4 8.0 Jan Juy | e'a | N 
ч 3,0 Metropolitan Electric Sup. Ота. . . ... 69-62 5 18 0 April. Oet | Bt 
$i 2/3 Do. 44 per Cent. Cum, Pref. . 5 -ü 4 1 9 JanJuly| .. .. l 
81. 4 / Do. 44 per Cent. Deb. Stock Ist Mort. 14—107 4 4 0! June, Dee Р ! 
100 347 Do. 23 per Cent. Mrt. Deb. Stockired.) $6 —89 3 18 6 Jan,duly | .. .. | Ft 
10 4% Midland Elec, Corp.fer P.D.latMort.Db, 98—101 4 9 0 June, Dee н 
100 427 Newcastle & Dist. Elec. Lig. Ога. 3 | 9-9} 418 7 Feb, Aug e+ €. | 1C 
М 4% Do. 4А fer Cent. Deb. . . . 98 98 4 12 9 Jan,July | e| .. ; 
p 57 — Newcastle Elec. Supply Ord. . | 80-4 6 5 6 Feb, Aung i 
100 b% Do. Брег Cent. non Cum. Pref. . | b4—F 415 3 Feb, Аор | .. | [St 
1 45 Do. 4 per Cent, Mort. Deb. red. E 95 —67 4 3 4 | Jan, July ee Я 
100 3% Northern Counties Elec. Sup. . . — | ^ Mar, Aug — oe | 
10 447 ро. 43 per Cent. Deb. . . . . $5 —97 418 9 Jan, ы? |. 1: 
b „ Notting Hill Electric Ord... , 11-12 6 5 0! March. . — 10 
St. 2,6 | Oxford Electric Ord. . . . . . . . 60—64° 5 14 0 March .. | .. | ,, 
^ 4% Do. 4 per Cent. Deb. Stock - 1 £3 —95 446 Јар, Јиау | .. | . : 
ч 5.0 St. James’ & Pall Mall Elec. Ога... 8—f4 517 6 Feb, Aug ©} .. | St 
Bt 15 Po. рег Cent. Prei. 64—74° 416 6 Feb, Aug | ви А St 
5 34% | No. ver Cent. Deb. Stock (гей. y: 85 —10 317 9 Jan,July , 8&8 | &5 1C 
B 45 үтим Markets Electric Sup. Ord... 4—14 PS Feb 2.640 s . 10 
А 4% + Do. 4 per Cent. Deb. Моск... 70 —74 5 8 0 Feb, Aung ! 
1 3/0 Sauth I ondon Electric Бирр! Mn 24-87 5 0 0 April Ss 5% | 
1 0/6, Sodih Metrop'n Elec, Lt. & Power Ür Ora -1 869 T | „ Т 
8t o Do. 7 per Cent. Cum. Pret. as 24—19 5 2 о Feb, Aug 11 
c % Do. И Ist Db. Stk. Red. . 101 104 4 8 0 April, Oct | .. 
i e Vitun Electric Supply Ord. RS 11-2] 1115 6 | April, Oct! .. MEI 
St. ; „ De Брег Cent. Cum. Pref, ... #—## 10 0 0 April, Өс .. | .. |. 
i 49% Pa. 44 per Cent. 1st Mort. Deb... ie 90 —93 416 6 April, Oet .. p10 
H 50, Westminster Elec. Sup. Ord. ..., S1 1 611 o, Маг, Sepft .. St 
2/8 ро, 4ф рег Cent. Cum. Pref. .. 5-64 4 3 0 Jan, July tà 5 | ba 
| | it » 
Р ELECTRIC RAILWAYS ТРАМ АТЗ Ас. St 
t. 47 Baker Rt. & Waterloo 4* Perp. Db. S 87 — | И 
1 1/0 Bath Elec. Trams Pref. Ord. Lodi $ ср à 13 0 | pod Я М А 
1, 6.6 Do. 6 per Cent. Cum. Pref... 14— 13 5 7 0 J » NA ! 
Bt. 447 Do. 4j Ist Mort. Deb, Stock (red.) .. 00-95 414 9 April Oer . wt « 
Bt. 447 B'ham & Midland Trams 4) lst Db. БК. {3-46 4 16 о Jen July s 1. s 
10 өф Bristol Tramways & Carriage Ord, ...... 122—181 7 3 3 Fel! uy f a 
10 4% Do. Cum. Pref. (fully paid)... C 
St. 4% Do. 4 per Cent. Debs, esee 100 — 102 3 18 0 Feb » ME 5а 
lU .. | Pritish Electric Traction Ord... 14-13 n : Aug p^ Jib = 
lu е/0 | Do. 6 per Cent. Cum. Рге!................ b — 53 10 18 0 reh“ d 140 }, | = 
St. bz | Do. Б per Cent. Perpetual Debs, ,... 90 -10 5 « 0 ae ане f : seh” 2 
dt. 4 Do. 4% per Cent, 2nd Deh, Stock ...... 72 —'6 6 0 0 (m rt * 733 Si 
St. 5X Central London Ordinary Stock, а 656 -65 4 м 0. F Ed Dor " e: 14 
B. 4X Do. 4 per Cent. Pref. Stock mM 84 6 413 0 | ke 55 Aug "E 1 es 21 
Rt. Po. Deferred Stack а. 43 —46 4 % 0 | Feb, Aug m S 1! 
100 4K ро, VILE ent. Debs. ...... 100 —303 * 18 0 Je J В ат 
st 4Y Charing 0. 7 ?uaten& limpstd Per. pb. Stk. 75 —78 5 3 0 ry uly 773 "t A £M 
5 2/6 City of birmingham Trams. 57 Cii. Pref. 45-41 520 кы enr | T | io 
100 4% По. 4 per Cent. Ist Mort. Debs......... fb — 101 319 0 ee келте ш 
St. 231 City X e London Riv. Con. rd.. 40 —4? 570 Ы Oct 40 im D 
SAP d ЕЕЕ ЗЕ 
. o Sut) К „ ra e- М 
St. 5% Dé MOE) ͤ A е D 22 i : " IO AME vt — 23 
Bt 4Z | De sper Cevi. Perpetual Debs, 101 —)4 3 10 6 MAE yo c [I6 
10 6/0 Dublin United Trams. (1896) Ltd, Ord... 121 -] 4 v 0 АНЫ з Ж x 
10 €/0 lo. 6 per Cent. Pref... 174-13 410 keb, Aug oe . 1 10 
100/14 Gt. Northern & City КЈУ. Pret. Ord. 47 111 Feb, Aug se x 10 
10 4/0 С. Northern. Pieeadilly & Brompton Ord. y B 4 0 0 Feb, Aug S d c 100 
E i ны 4 T nt. Deb. Stock .. 85 — 83 419 68 ыны, jus Г do к 
Я astires & Dist. Elec. орн Со. — | A 
10 9% ¢ Imperial 2 rumwnys Ord.. ES i - i 7 » 0 ee oH 
lu 6z : Do. брег Cent. Tref—t—. lo- 5 11 6 F 
Bt. 44x : Do. 44 per Cent. Dells. ee 03 - 95 415 0 ped deas ME 
. Ge I. of Thanet R. T. & Lt. 5 per Cent. Ref 1-1 Mos July SM. X 
Bt. 4% bo. 4 per Cent. Deb, Btoc WT M e Gace | р 
St. 65 Тапса, Utd. Trams 5 Prior Lien Db. Bt. 91 —94 5 6 0 157 25 у JA 3 P 
10 .. Liver pool Overhend Railway Ord. ......... 111 „ : 
10 57 Po. b per Cent. Pref: . . M 8-4 518 0 E i Mad Б. Й 
St. 42 По. 4 per Cent. Deb. ......... 81 — 80 4 12 0 de EN MN St 
ne 2f Puce "nited Trams. 5 Cum. Pref. 71-1 6 b 0 res up. 71 Si 
Е е er Cent. 3 = 1 5 .. 
Rt. = Mersey Cus Ord, e pene Stock ps De + Oy Jom, July By Ев н 
bt. .. Bo. B per Cent. Perp. Pref. . — 3-6 e Feb, Aug. a de^ ses ! 
1 25 Metropolitan Elec, Tramways Def. ae = ; Me ea st 
‚1 0/6 Го, bj er Cent. Cum. Pref, VL 7 April.. E 3x Bt 
St 443 Jo. dp per Cont. Deb. Stock- ГИЦ 100 Б 0 Feb, Aug і .. : 
b .. : New Gon, Brees, 6 per Сер. Сй, Fret. 1-1 100 Jan. July 60 cod 
1 tes Te tenes Electne Tia. 4 Ord. à i ++ Мау °з,» ee as St 
1 v6 Po. 5 per Cent. Curs bret “4 9-0 U Api Oct MEE dt 
St. 442 ро. реон Cent det siuk Е, аА 613 0 Feb, Aug "E 
1 67) th. Met 55 VVV 
р bx Же Apir tio We e STUCK. 4 17 i 2 nie ку LF RT 
n КЕ Ce d КЕТ Db. 0 =i) 5 . 74 | 
Ж. i te [ , r . CO. of London., Ж T. 10 "d 10 | 9 5 Juy | ..! ,, | 
MEE бок 4. tere drama. Ord.. ] —1 | une, bec ei ve l 
„о. so 5 ct кер, Cum. Pref, REN n 4 = March ee ee А-А 10 
10 P че, pee Cent, let Debs. „ — ö os bx 9 10 
А t- d 5 3 * Jan, July 85 3 и 
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Electricity Supply in London. 


THE reports and general meetings of electricity supply 
companies in London during the past week have been 
characterised by substantial progress, by complaints of 
high rates, and by references to metallic filament lamps. 
Itis satisfactory to see that, notwithstanding certain adverse 
cireumstances, progress has been very marked. Thus, 
the St. James' & l'all Mall Electric Light Co. have ob- 
tained а 10 per cent. increase in their output, and also 10 
per cent. in their connections, namely 1,038 kw., which is 
ihe largest addition so far made in any one year. The 
Westminster Electric Supply Corporation also. show a re- 
cord increase in the nuinber of connections—namely, 90,575 
8 с.р. lamps. In the case of the London Electric Supply 
Corporation there has been a decrease in tlie total output, 
owing to the fact that electric energy is no longer required 
tor the London County Council Tramways, such energy 
being now supplied. from the Council’s Greenwich station. 
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| On the other hand, the supply for industrial power has 


risen from 840,634 to 2,111,921 units, and if the supply to 
the London County Council is left out of account, the total 
output shows a 30 per cent. increase. During the present 
year supply will be given to the London, Brighton & 
South Coast Railway for that portion of the line now under 
electrification. The increase in the case of the Notting 
Hill Electric Light Co. is not so marked, and their net 
profit has been somewhat reduced, mainly owing to exten- 
Sive repairs, which could have been carried out at a much 
lower cost if it had been possible to link their system up 
with those of other companies. | 


IN connection with this subject it is interesting to 
note that the St. James’ & Pall Mall Electric Light Co. 
are promoting a Bill with the Westminster Electric Supply 
Corpn., the Kensington & Knightsbridge Co., and the 
Notting Hill Co., for the purpose of linking up these 
systems (as distinct from Parliamentary action by other 
companies in the London area), as it is felt that the condi- 
tions in the West End differ materially from those in other 
parts. Mr. LEAF, in his speech, emphasised the fact that 
this particular district will probably never need any special 
provision for the supply of powerin bulk, as distinct from the 
ordinary supply for lighting purposes, the result being that 
there is no need for special new bulk stations. Another 
interesting point is the fact that, whereas this company has 
hitherto supplied power at the low rate of 1d. per unit, it 
is now proposed to charge a maximum of £6. 158. per 
annum for each kilowatt installed with a further charge of 
0:834. per unit. This is the price that was proposed in the 
London County Council’s Power Bill of last session. The 
introduction of such a rate means that the price for power 
to most of the company’s consumers will actually be more 
than at present charged, as there are very few consumers 
with a steady load lasting for more than eight hours per 
day. The company has come to the conclusion, after a 
careful canvass, that the supposed great demand of London 
industries for cheap electrical power does not exist, at least 
in Westminster—a view which we have always advanced. 


eae 

NOTWITHSTANDING: this generally satisfactory state of 
affairs there is a not unnatural feeling on the part of 
some of the companies that the burden of the rates 1s ех- 
cessive. Thus, in the case of the Notting Hill Electric 
Lighting Co. the amount paid to the rates is almost equal 


to 24 per vent. on the share capital and in the case of 
the Westminster Electric Supply Corpn. the amount is 
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nearly equal to 3 per cent. on the ordinary share capital. A 
further cause of diminished profits has, of course, been the 
metallic filament lamp, which, nevertheless, is very welcome 
for other reasons. The position was clearly stated by the 
Vice-President of the St. James' & Pall Mall Electric Light 
Co., Mr. WALTER Lear, in addressing the general meeting. 
It was pointed out that there need be no fear that any loss of 
output fromthiscause would bean unmitigated disadvantage. 
Inthe first place, the change is coming about gradually, more 
particularly because the metallic filament lamp is not so 
far developed at present that it can supplant the carbon 
filament for every use. In the second place, the new lamps 
are creating a demand for more light, and not merely 
for reduction of current. Lastly, the new lainps will be 
invaluable in spreading the field of electric light, and will 
render it possible to bring in a large class of small shops 
open till late in the evening, which will prove most valuable 
and a profitable load hitherto impossible to reach. It is, 
therefore, evident that the supply authorities have nothing 
to fear if they regard the innovation in the proper light, and 
we hope that they will be prepared to open a vigorous 
campaign for showing the advantages possessed hy metallic 
filament lamps as a means for placing the electric light at 
the disposal of many who have hitherto regarded it as 
somewhat expensive compared with gas. 
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Frosted Lamps. 

BEFORE the introduction of metallic filaments, lamps with 
frosted bulbs were not regarded favourably, since such 
lamps were notoriously inefficient after only a short life; 
but the new high-efticiency lamps, owing to the high in- 
trinsic brilliancy of their filaments, have rendered frosting 
imperative. In our issue of May 24, 1907, we referred to 
some researches carried out by Dr. E. P. HYDE at the 
Bureau of Standards, Washington, on the effect of frosted 
bulbs on the efficient life of incandescent lamps; it was 
found that the real cause of the rapid diminution of candle- 
power was brought about by the greater amount of reflec- 
tion, and consequently greater absorption of light, by the 
film of carbon deposited inside the bulb. In our present 
issue we describe the results of further experiments on this 
subject which fully bear out this opinion. Since the de- 
posit on the bulbs of metallic filament lamps is not so 
marked as in the case of carbon filaments, it is probable 
that with frosted bulbs the useful life of such lamps will 
not he affected to the same extent. Among the additional 
effects noted by Messrs. Hype and Сарт in their communi- 
cation is the alteration in spherical reduction factor brought 
about by the frosting of bulbs. It might he supposed that 
the effect of such frosting would be to improve the distri- 
bution of light, and consequently to increase the spherical 
reduction factor. This, however, is not found to be the 


case; in fact, the contrary effect was found to result in 
every instance save one. 


" Pay-as-you-leave” Cars. 

A GooD deal of attention is being paid in America 
to methods whereby the conductor of a tramcar is re- 
lieved from the duty of colleeting fares, and is thus left 
more free to attend to the control of the car in case of 
emergency. In our issue of November 8th we drew atten- 
tion to a type of car which was being tried on several 


American iramways, and which was known as the “ Pay. 
as-you-enter" car. It seems, however, that even this type 
of ear does not meet all requirements, for we learn from 
the Strect Railway Journal that the chief engineer of the 
Philadelphia Rapid Transit Co. has designed what he calls 
а “ Pay-as-you-leave" car. In this, passengers enter at the 
front end only and leave at the rear end, passing in front 
of the conductor and paying their fares as they do so. 
This arrangement obviates any delay caused by passengers 
leaving the car as others enter, and, since change сап 
be obtained from the conductor when the car is in motion, 
the collection of fares should be speedy. The inventor 
also claims advantages regarding ventilation and car body 
construction ; but it appears to us a disadvantage that the 
motorman should have his attention diverted from the 
control of his car by preventing passengers from leaving 
by the front entrance. 
* The Electrician " Tables. 7 
With this issue we complete our Tables of Electricity 
Supply Undertakings, Tramways and Railways, by present- 
ing to our readers an index of all the entries, except those 
in the Foreign and Colonial Tables, which are complete in 
themselves. 
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Electric Oranes.— Our attention has been drawn {оа marked 
similarity between the opening portion of Mr. H. 
Broughton's article on this subject in our last issue and + 
paragraph in Mr. J. H. Rider's book on “ Electric In 
Mr. Broughton's attention having been called to the matter, tt 
has written to say that four or five years ago he had occasion 
to refer to Mr. Rider’s book, along with other authorities ги 
electric traction, in preparing courses of lecture notes. ос 
that time these notes have been revised session after sesto 
with the result that certain portions came to be regard ^ 
original, whereas they were not so. In this manner! 

assage referred to found its way into the Controller à | 
last week as original matter, much to Mr. Broughton s reg 

Royal Society.—A mong the Papers read at tF: ue 3 " 
this society yesterday afternoon was one on “Effects 0 5 
Induction in an Iron Cylinder when traversed by Altern 
Currents, by Prof. E. Wilson. - Lecture on “T 

Royal Society of Arts.— The sixth Cantor Lectur | 
Theory and Practice of Clock Making,” by Mr. H. H. ak 
hame, C. B., to be delivered before this Society on sis j 
next, will deal particularly with the application of electricity 
the working and synchronising of clocks. 


Physical Society.— At the annual general meeting ya p 
last, Prof. J. Perry, F.R.S., terminated his period of o FS. 
the chair was taken by the new president, Dr. C. Chree, f. 
who delivered ап address on magnetograph observations 
during the Antartic expedition of the Discovery. 


International Electrotechnical Commission. —W “ч 4 
find that the announcement, which appeared in our y Insti- 
and which we understood was made at the dinner of Я | 
tution of Junior Engineers, that the presidency 0 
mission, vacant by the death of Lord Kelvin, hat a meet 
by M. Mascart, was incorrect. We are informed t н be bel 
ing of the Council of the Commission will probab Jd: | 
next autumn, at which a new president will be 
until such a meeting is held no announcement with reg 
this matter can be made. Bagines 

Dublin Section of the Institution of Elecirical 13th inse 
—At a meeting of this Section, held on Thursday, ч peck? 
at the Royal College of Science, Dublin, Mr. . -pisi 
Paper on “ Protective Devices for High-Tension Trans 
Lines ” was read and discussed. " 

Cable Interruptions. Date of Intern 

Jan. 1%, 


Cayenne — Saline 6 Ta 1 
Trinidad “Demers уулоо RR 
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Tramways and Light Railways Association. — The current 
issue of the Official Circular of this Association includes the 
latest list of members, a large number of new names having 
been added on January 1, 1908. It also contains the judgment 
delivered in July last in the case of “The ttornev - General v. 
Yorkshire (Woollen District) Electric Tramways” in regard to 
car licences, and the Board of Trade Returns of Tramways and 


Light Railways. 


Personal.—Sir John Gavey, C.B., late Engineer-in-Chief 
to the Post Office, has been appointed Consulting Engineer by 
the Postmaster-General. 

At their meeting on Thursday last week, the Governing 
Body of the ImperialCollege of Science and Technology ap- 
pointed, as Rector of the College, Dr. Henry Taylor Bovey, 
F. R. S., D.C.L., LL. D., at present Dean of the Faculty of Ap- 
plied Science and Professor of Civil Engineering at the McGill 
University, Montreal, and Honorary Fellow of Queen’s College, 
Cambridge. 

Variation of Young’s Modulus under an Electric Current.— 
We have received a copy of No. 4 of the Proceedinys of the 
Royal Society of Edinburgh for the session 1906-7, containing, 
among other Papers, one by Mr. H. Walker, M. A., B. Sc., 
on the above subject. The behaviour of steel, soft iron, 
copper and platinum was examined when a current was passed 
through the wires. In the case of iron wire the modulus 
in C.G.S. units at a room temperature of 204 C. was 
18.51 * 10; this fell to 17:80 * 101 when the current 
had raised the temperature to 23·9 C.; it then steadily in- 
creased to 20-19 K 10 at a temperature of 506 C., after 


which it decreased as the temperature was raised. In the case 


of steel similar changes took place; tho maximum value, how- 
ever, Was reached at 34deg. After the temperature had been 
increased to 108 deg. it was reduced, and the maximum value 
of the modulus was then found at 57 deg. Copper behaved in 
exactly the same manner. Platinum behaved entirely dif- 
ferently, there being no initial fall in the modulus, which in- 
creased at a slower rate than in the above metals up to a 
temperature of 110 deg. 


Electrical Contractors’ Annual Dinner.— There was a repre- 
sentative assembly of electrical contractors at the Holborn 
Restaurant on Monday last, when about 150 guests sat down 
to dinner under the chairmanship of the President of the 
Association, Mr. A. Rashleigh Phipps. 


The company included electrical contractors and manufacturers 
trading mainly in the metropolis and home counties, The toast list 
was not a long one and, after the loyal toaste, included ** The Houses 
of Parliament,” The Electrical Contractors’ Association,” ** The 
Institution of Electrical En ineers,” and The President." The first 
pb e by Mr. W. R. Rawlings, past president, and responded to 
by Mr. Herbert N ield, М.Р. The second toast, that of the Association, 
was proposed by Mr. Leon Gaster, who dwelt at some length on the 

ood work which the electrical contractor could do in encouraging 
the use of the new metallic filament lamp. He also urged the neces- 
sity for contractors to join the Association, as by so doing the standard 
of wiring work could be raised. The President, in reply, referred in 
pleasing terms to the growth of the Association, more particularly in the 
provincial branches. The movement was flourishing in all the large in- 
dustrial centres, and new firms were regularly being enrolled. He paida 
pgi tribute to the work of the hon. secretary, Mr. L. G. Tate, and on be- 
half of the members of the Association he presented him with a cheque 
asa mark of appreciation of his untiring efforts. Mr. Tate acknow- 
ledged the gift in a few well-chosen remarks. Mr. E. L. Berry pro- 
posed the third toast referred to above, and this was responded to, in 
the absence of Col. R. E. Crompton, by Mr. H. Hirst and Mr. W. 
Davenport. The former remarked upon the higher standard of electric 
lighting prevailing in this country as compared with both the Conti- 
nent and the United States, and this he attributed to the existence of 
a body of electrical contractors in this country, a thing practically 
unknown abroad. 


Power Transmission from the Pit's Mouth.—The Engineering 
and Mining Journal describes a scheme at Lansford, Pennsyl- 
vania, whose object is to supply power from the pit's mouth, 
not only for working the various machinerv for the mines in 
the district, but also for operating the trams and supplying the 
lighting in the neighbouring towns. Culm will be used as 
fuel, and the steam thus generated will be supplied to two 
alternators, one of 1,500 н.р. and the other of 750 H. p. 
Another 750 Н.Р. machine is at present being erected. All 
these machines generate at 2,300 volts, which is also the trans- 
miesion voltage for consumers within a radius of 2 miles. 
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Current required for transmission beyond this distance is 
stepped up to 10,000 volts. The generating station will also 
contain two 400 H. P. 600-volt railway units and two 500 kw. 
rotaries, which may be used either for tramway work or as 
inverted rotaries to furnish power for mines. The sub-stations 
are designed for a ке ке! of 600 kw., each unit being а 
300 kw. rotary ; several of these stations will for the present 
only contain one machine. For haulage purposes 15 electric 
locomotives have been ordered, of which two will be of 150 H.P., 
two of 100 H. p., and 11 of 50 н.р. For the present it is not 
intended that the main hoists should be worked electrically, 
but the pumps and timber hoists will both be converted to the 
electric drive. The foregoing plant ie practically complete, 
and plans are being drawn up for a second station to be 
erected on similar lines. 


Wireless Telegraph Notes. The Postmaster-General on 
Thursday evening last week announced in the House of Com- 
mons that all the self-governing colonies had notified their 
desire to adhere to the Radio-telegraphic Convention of 1906, 
except Newfoundland, which had not yet communicated its 
decision, and Orange River Colony, which, as an inland colony, 
sees no necessity at present for adhering. 

A serious fire occurred on ‘Tuesday at the wireless telegraph 
station at the Eiffel Tower, Paris, causing much damage to the 
station and its equipment, and rendering it useless for trans- 
mission purposes. А portion of the receiving apparatus and 
mast were, however, saved. The station at the Eiffel Tower 
coneists of a number of booths located on a piece of land a 
short distance from the spreading feet of the tower iteelf. 
These booths were isolated from the public, as, besides the 
actual long-distance working carried on, a number of secret 
service experiments in wireless telegraphy, and tests of new 
apparatus, were constantly being conducted. It was, in fact, 
during the carrying out of an experiment by two well-known 
military telegraph officers that the fire occurred, owing to & 
large quantity of petrol used at the station catching fire. The 
means of extinguishing the outburst either did not exist or 
were of so primitive a character as to be of no avail against. 
the conflagration, and it was not until а group of firemen com- 
menced smothering the fire with sandbags that the outbreak 
was got under after lasting for nearly two hours and doing 
damage estimated at between £8,000 and £4,000. 


Railway Electrification.—At the conclusion of Mr. Philip 
Dawson's Paper on this subject, read before the Royal Auto- 
mobile Club, of which we gave a brief abstract in our last 
issue, an interesting and lengthy discussion took place in which 
many prominent railway men joined. Mr. A. C. Ellis (general 
manager, Metropolitan Railway) thought that the failure of 
his line to give satisfactory financial results was due to the 
fact that а steam-driven railway had been converted to electric 
working. That involved the scrapping of a large amount of 
material and the adoption of a most expensive system of 
electric traction, of which they were not in favour. If they 
had been able to use either the three-phase or the single-phase 
system, he understood that their capital expenditure might 
have been one-half and their maintenance expenses one-third 
less than at present. With electric traction they could bring 
a train into and out of Baker-street terminus in 1 to 12 
minutes, while with steam working the time had been from 2 
to 25 minutes. They could now do the Inner Circle of 13 miles 
with 27 stops of 20 seconds each in 50 minutes, as against a 
former time of 70 minutes. Turning to the question of the 
cost of running, Mr. Ellis said that, compariog the cost of steam 
with electricity, either per train-mile or per ton-mile, the 
balance would be in favour of steam. After putting the steam 
and electric trains on the same basis, he found there was a 
difference of something like a penuy in favour of the former, 
but this included a certain number of steam and goods trains, 
the comparison being made with steam trains up to December, 
1904. If the steam and goods trains at present run were 
eliminated the difference in. favour of steam would only 
be about ;jgth of 14. per train-mile. In considering the 
results obtained it should be remembered that the competition 
had been much increased since the days of steam by motor 
omnibuses and tube railways. 
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Modern Photometric Apparatus.—4An article in a recent | tainly, in this respect, in favour of 
number of the Elektrotechnische Zeitschrift gives an account of 
the photometric laboratories in use at the arc lamp works of 
Messrs. Kórting & Mathiesen А.С. of Leutzsch-Leipzig. The 
apparatus is contained in two special rooms. The walls and 
ceiling of one of these are covered with matt black, while in the 
other they are painted white. The black room is used for the 
determination of candle-powers, polar curves, voltage curves, 
on both alternating and direct current, and the colour of 
light sources; while the white room is used for general 
tests on illumination from arc lamps, both with direct 
and indirect lighting, as well as for observing the steadi- 
ness and effect of the light. In the former of these rooms is 
arranged a mirror polar photometer, in which, by means of 
movable mirrors, the light given out by a lamp at any angle 
can be thrown on to a fixed photometer, and its candle-power 
in any direction determined by a movable standard lamp. 
Similar results can be obtained by suspending the lamp on a 
runner between two vertical rails, so that it can be arranged 
at any height. Its candle power can then be measured on 
a photometer fixed horizontally and at right-angles to the 
supports. The photometer is placed in a position determined 
by the angle at which it is required to measure the candle- 
power, and the standard lamp is moved until balance is ob- 
tained. In this room an Ulbricht’s sphere is provided for 
measuring the mean spherical candle-power ; the working of 
this instrument was described in The Electrician, Vol. LVI. 
р. 1057. Alternate current and voltage curves are traced by an 
oscillograph. Special switching arrangements are provided so 
that a lamp can be tested by any of the above apparatus with- 
out re-connection, and in the same way alternating-current 
lamps can be tested in series with both resistance and choking 
coils. The standard glow lamps are fed from a special battery 
of accumulators. Colour differences are determined by throw- 
ing the lights under test on a common ground-glass screen, · 
and, further, by spectroscopic observations. The white“ 
photometer room is used more especially for observing the 
value of various lamps for lighting the walls and ceilings. 


General Electric Co. s Dinner.—On Saturday last the 
eighteenth annual dinner of the General Electric Co. was held at 
the Trocadero Restaurant, London, when upwards of 500 mem- 
bers of the staff and guests were present, among the latter being 
Col. R. E. Crompton, C.B., R.E. (President of the Institution 
of Electrical Engineers), Mr. A. Rashleigh Phipps (President 
of the Electrical Contractors’ Association), Prof. J. Perry, 
F. R. S., Mr. W. Duddell, F. R. S., Mr. G. І, Addenbrooke, 
Mr. R. A. Chattock, Mr. W. M. Mordey, Mr. W. H. Massey, 
Mr. A. A. Campbell Swinton and Mr. Albion T. Snell. 


Mr. G. Bysc, who presided, in proposing the toast of Electrical 
Science and Industry,” first referred to the work done by prominent 
members of his staff, and to the metallic filament lamp, which, he re- 
marked, had come as a conquering hero, and his company were sparin 
neither money nor energy in order that England might be on a level 
with other countries in this industry, Inthe manufacture of carbons, 
үр instruments, heating apparatus, &c., they did not fear any 
rival at home or abroad ; but that was not enough, there was the im- 
portant factor of the Government policy. When manufacturers com- 
plained they were called selfish, and when they tried toargue they were 
called monopolists. "They were told they wanted education, and that 
foreign competition was the best tonic they could have. How could 
they compete in an industry backed up by a powerful foreign Govern- 
ment? lfthe English Government would try to foster the manufac- 
turing industries they would hear less concerning the unemployment 
question. The Government seemed to be trying to stop the evil by 
finding charity instead of work. The producers were the ones to find 


the work, yet they, the manufacturers, were never consulted. It was 
essential that they should be treated as fairly us their foreign com- 
petitors, and a protected home market was imperative. He coupled 


the toast with the names of Col. R. E. Crompton and Mr. W. M 
Mordey, both pioneers in electrical work. MES 

Col. Скомртох, in replying, refused to be drawn into a political 
discussion, but he considered that the General Electric Co. at any rate 
did not require any additional tonic. He had recciveda great shock 
m morning when reading one of the leading technical journals, for 
е learned that electrical engineers were not to be trusted with 
machinery, He thought such a statement deserved the strongest 
condemnation. Considering that England laboured under many dis- 
advantages in the electrical industry, such as short. distances and 
absence of water power, they had done remarkably well although 
their work was not so showy’: but from his wide experience he was 
convinced that nowhere was there such a wide distribution of eleetri- 
city aud in no country was it so wel! controlled as in England. Al- 
though the cost of electricity was lower in this country than elsewhere 
yet the Press were demanding still further reducti ms, and he was cer- 


1 for why should elec. 
tricity be always getting cheaper and cheaper every year, whilst the 
cost of everything else was increasing? The salaries of the staff were 
the only things on which savings could now be made, and he wanted 
protection for them. 

Mr. Morpey said that three years ago he made a careful comparison 
between the electrical industry in Germany and this country, and he 
found that the number of units supplied per inhabitant was one-third 
in Germany of what it was in this country, whilst the price per unit 
was double, and at the present time a comparison would be still more 
favourable to us. Also his experience showed thut the United States of 
America could not teach us anything ; we were far ahead in electrical 
matters. Не was not at all unfavourable to the gas industry, and it 
was as much a branch of science as the electrical industry. We 
should be thankful to for providing us with something to beat. 
Electrical energy would never obtain a footing in the great field of 
small houses until а supply could be given for both light and heat. 

Mr. H. HrnsrT read letters from Sir William Preece and Prof. Ayrton, 
regretting their inability to be present, and in a short ee proposed 
the toast of The Visitors.” To this Mr. E. Grant Burls and Prof. 
Perry replied. The latter wished electrical engineers to be more 
guarded in their statements. They could not compete with gas in 
every adaptation as regards cost, but what they should emphasise was 
the convenience of electricity. He also gave some comparative figures 
of costs which, in our opinion, were open to great criticism. The even- 
ing's entertainment concluded with an excellent concert. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY. February 21st (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 
S p.m, Annual General Meeting at Storey’s Gate. 
Tue ELEcTRo-HARMONIC SOCIETY. 


& p.m. Concert at Bechstein Hall, Wigmore-street, W. Ladies 
night. 


Roya INSTITUTION. 
9 p.m. Meeting at Albemarle-street. Discourse on ‘The Ether 
of Space," by Sir Oliver Lodge, F. R. S. 
SATURDAY, February 22nd. 
JUNIOR INSTITUTION OF ENGINEERS. — Жү 
J p.m. Visit to King’s College, Strand. Inspection of Experi- 
mental Apparatus. 
BIRMINGHAM AND District ELECTRIC Cron. em 
7 p.m. Meeting at the Municipal Technical School, Su " 
street, Birmingham. Paper on The Electro-Deposition 
Silver,” by Mr. T. J. Baker. | 
MONDAY, February 24th. 


Roya Society or ARTs. 
S p.m. Meeting at John-street, Adelphi. Sixth Cantor a 
оп “ The Theory and Practice of Clock Making,” by Mr. 
Cunynghame, С.В. узе 
NEWCASTLE SECTION OF THE INSTITUTION ок ELECTRICAL ENGINEERS, 
5 p.m. Meeting in the Engineering Lecture Room, rain 
College, Newcastle-on-Tyne. Paper on « Electric Power 
Docks,” by Mr. C. E. Taylor. ; 
TUESDAY, February. 26th. | 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION ОР 
ELECTRICAL ENGINEERS. ТРУ 
7:30 p.m. Meeting at the Municipal School of Hs guia 
Whitworth Street, Manchester. Discussion on А" 1 5 
Electricity for Illuminating Purposes, with the Mane 
& District Junior Gas Association. 
FaARADAY SOCIETY. | С 
5 рт. Meeting at the Institution of Electrical Engine 
Victoria-street, S. W. Papers on Hydrolysis RS 101 
by Heats of Neutralisation, by Dr. V. H. Velen ' de Sul phur 
on ** А Study of the Sulphur Anion and of Complex 
Anions," by Dr. J. Knox. 


INSTITUTION OF CIVIL ENGINEERS. . Paper for 

5 p.m. Meeting at Great George-street, Westminster, b 2. "by 
discussion on ** The New York Rapid-Transit ud E 
Mr. W. B. Parsons. 

WEDNESDAY, Pebruary 26th. NEERS. 

STUDENTS’ SECTION or THE IwsTITUTION OF ELECTRICA u Watt 
7:30 p.m. Meeting at 92, Victoria-street, S.W. Paper? 
meters and their Connections," by Mr. J. C. Connan. 

PRIDAY, February 28th 

PHYSICAL Society. ‘allege af 

5 p.m Meeting in the Physics Laboratory, Royal ronde 
Science, South Kensington. Agenda: Co 3" 
Differences determined by means of Null Soluti imental 
Messrs. S. W. J. Smith and H. Moss, and“ An Re t 
Examination of Gibbs’ Theory of Surface 70 Theory ol 
Basis of Adsorption with an Application to the i 
Dyeing,” by Mr. W. C. M. Lewis. 

RoYAL INSTITUTION. 

Э p.m. Meeting at Albemarle-street. Discourse on 
Combination, with Special Reference to that 9 
carbons,” by Prof. W. A. Bone, F.R.S. 

SATURDAY. February 29th. 

STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 

Inam. Visit to the Brimsdown Power Station 0 
Metropolitan Electric Power Supply Co. 
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ELECTRIC CRANES.* 


BY H. H. BROUGHTON. 
(Continued from page 664.) 


Summary.—The author here deals with motor control systems. In 
order to take full advantage of the properties of an electric motor it is 


any given case. In the first part of the article the several systems in 


motors are described. The most. suitable arrangements for hoisting- 
motor controllers are then dealt with, and di fferent methods of control 


principles of this method. The control of ше phare compensated 
repnision motors is next dealt with, and two metho 
three-phase induction motors are given in conclusion. 


Many and varied are the systems of crane motor control 
which have been proposed, and a number of these are of 
very high excellence. There is a deep-seated tendency on 
the part of crane designers to regard the controller as a 
mere motor starter without further application, for which 
suitable accommodation must be provided in the operator’s 
cage. In order to efficiently and economically control an 
electrically driven appliance it is necessary to utilise to the 
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full extent. the truly wonderful properties of the electric 
motor, and tackle the problem from the technical as well as 
the practical standpoint. This being so we do not hesitate 
to give a number of interesting controller diagrams and 
circuit keys in F igs 35 to 45 inclusive. 

The first four systems are suitable for continuous-current 
Series-wound motors, the fifth for continuous-current 
shunt-wound motors, the sixth for single-phase alternating- 
CUrent commutator motors, and the remaining two for 
three-phase alternating-current induction motors. A brief 
description will enable the interested reader to understand 
the several systems. 

Fig. 35 shows a diagram of an ordinary reversing con- 
troller with six different power steps at either side of the 
“Of” position. On moving the handle from position I. 
over II. the resistance is cut out, section by section, to 
short-circuit on notch VI., when the motor will have 
reached full speed. It is necessary to have a good space 
between the “off” position and notches I. and II. respec- 
lively in order to ensure greater working security, as the 
Contacts heing well separated from one another no undue 
‘parking will occur when the motor is switched off. This 
anger of sparking ensues when the handle is quickly moved 
from | 0 to I. and back again before the motor has speeded up. 
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In the controller diagram, Figs. 37 and 38, there are only 
four different power notches on either side of the “off” 
position. The space available by the reduction of a num- 
ber of resistance Steps is made use of to insert one brake 
position on either side, B. and B-. In these positions the 
motor, working as a generator, will be short-cireuited by 
resistance step II. The above systems are largely used to con- 
trol the derricking, slewing, traversing and travelling motors, 

The system in Figs. 39'and 40 is used for the control of 
hoisting motors. On turning the handle to the left (hoist- 
ing side) the motor will be gradually started up to full 
speed. On the right-hand side (lowering side) are five 
different brake positions, the braking action decreasing 
from В, to B. Notches III’. and ҮТ. are for lowering with 
current. Between notches B, and 0 the brake-releasing 
electromagnet is switched off and, consequently, the 
mechanical brake brought into action, so that the hoisting 
gear will be mechanically braked as soon as this position 
has been reached. | 

To thoroughly understand the action of the controller, 
assume that a heavy load has to be handled. The con- 
troller being in the “ off” position 0, the motor is discon- 
nected, and the hoisting gear and load are mechanically 
braked. The load has to be quickly lowered and softly 
set down. То effect this, the handle mnst be turned to the 
right-hand side; on reaching the first 
notch the mechanical brake will be re- 
moved, and the load begins to descend 
by its own weight, but owing to the 
function of notch Ву, the strongest 
brake position, very little speed will be 
attained ; this, however, is gradually 


(9; VVV increased on the following notches. 
“——П©р———о-о-о-о-о—о-\. Shortly before the load reaches the bot- 


tom, the handle must be moved back, 


eee thereby again increasing the braking 
action of the motor, running as a gene- 


rator, and as soon as the handle has passed 
notch В,’ the mechanical brake will be 
brought into action immediately, per- 
fectly stopping the gear. 

If a very small load has to be 


“> lowered, it is necessary to do this 


with current. By moving the handle 

to the right-band side, the mechanical 

brake will be released, but as the 
load is too small to impart any driving force to the 
motor, so as to run it as a generator, lowering will not 
commence before notch III. is reached. In this position, 
corresponding to notch III. on the hoisting side, the reversed 
motor receives current from the line, and lowering of the 
hook begins. Further inerease of speed is obtained by 
moving the handle to notch УТ. In order to stop the 
hook, the handle has to be moved back to the “ off” posi- 
tion 0, or to the next brake position. Putting the handle 
in the “off” position 0 brings the mechanical brake into 
action again. 

For the heaviest equipments it is necessary to adopt the 
remote-control system in order to avoid using heavy unre- 
liable barrel-type controllers, and to bring down the cost 
of wiring. The system has been conspicuously successful 
for the control of electric trains and heavy machine tools, 

The equipment consists of two parts: (a) A number of 
soleuoid switches, called contactors, and an electrically 
operated reversing switch, called the reverser, the arrange- 
ment constituting a series-parallel controller, which effects 
the different combinations characteristic of this method of 
control (b) A suitably situated master controller arranged: 
to operate the contactors in the proper sequence. | 

A control cable composed of 9 or 10 small wires con- 
nects the master controller to the whole of the contactors.. 
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The motor current is collected from the line by means of a | 


trolley, and the current for energising the contactors 1s 
drawn from the trolley through the master controller, 
which, on account of the control current being not more 
than 5 amperes, can be of small size. 

The system is shown in elementary diagrammatic form 
in Fig. 41. To avoid complication reversing and braking 
arrangements are omitted. 
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Fig. 37. Fic. 38. 


With the controller handle in position I. the control cir- 
‘cult is as follows: Current enters at Т, goes to finger 0, 
passes out at fingers I. and VII., goes along the lines 
land 7, energises contactor coils I. and VIL, and out at 
T,. The motor cireuit for this position is: From T, through 
contactor I., rheostats Ry, Ку, Rs, Ry and R., motor Ат, con- 
tactor VIL, motor Az, and out at TI. 


The resistance is cut out step-by-step. to short-circuit on 


notch 6,and on this notch the motors in series are running 
on full voltage. 


LOWERING 


Fic, 39. 


_ On moving the controller handle from position 6 to posi- 
tion 7, the motors are changed from series to parallel. 

The control circuit for position 7 is—from T to 0, out 
at fingers III., VIII., and IX., along the lines 3, 8 and 9. 
through contactor coils III., VIII., and IX., and out at 
T; ; the corresponding motor circuits are: from T through 
‘contactor III., rheostats Ry, R. and R.. At this point the 
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current divides into two parts, the first passing through І 
motor A, contactor IX., and out at TI; the second through | 
contactor VIII., motor A, and out at T.. 
The three sections of resistance are cut out, step-by-step, 
to short-circuit on notch X, when the two motors in parallel : 
are running on full line voltage. 
Fig. 42 relates to the control of a single-phase con- 
mutator motor of the Winter-Eichberg type. The regu- 
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lation of the motor takes place through the controller 
switches by connecting the primary ends of an auto-trans- 
former or compensator to the mains, and at the same time 
the motor to different secondary terminals, thus changin, 
the motor terminal pressure. Ие 
The starting contacts in the controller are distribute 
over the main drum, and are so adjusted through а choking 
coil that, when regulating by means of the пагода 
ferred to, switching off from one position to the next ts 
not cause a drop in torque, and no sparking at the cue 
takes place. In the controller м 
there are seven positions, in апу me % 
which the motor runs at a good effici? 
without rheostatic losses of any kind 
The method is, therefore, particulari 
We well adapted for control under widely. 
z varying conditions of load and speed. | 
The method of controlling à ud 
phase induction motor hy primary vo 
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: геля Tawm ic. 43. is largely used ^ 
асе variation, shown in Fig. +o, is jalg nsators or 
motors having squirrel-cage rotors. Compe and Il. 
auto-transformers, T, Ta, are put in phases The two 
and the wire B is taken straight to the 9 K throug! 
remaining motor wires D and E are brought e centres 
the reversing switches Si, S, and connec to back te 

. К ^4 t ounted 

of two multi-contact switches, C, Cs, m 


THE ELECTRICIAN, FEBRUARY 21, 1908. 703 
back, the wire D being connected to C, and E to C, Tap- | former. The construction of auto-transformer is such as to 
pings from the auto-transformers are connected to the | allow of the motor running on any notch for considerable 
points on C, and (2. It will be seen that on moving the periods. 


Methods of controlling an induction motor 
> a by varying the resistance of the secondary or 
rotor are shown in Figs.44 and 45. The reader 
will have no difficulty intracing out the several 
circuits with the help of circuit keys. Elec- 
tric braking is in each case effected by means 
of * counter current," that is, current sent into 
the stator winding in the opposite direction 
to that correspondiug to the direction of rota- 
tion, so that if the load is being lowered t he 
controller handle is turned in the direction of 
“raising.” By adjusting the relation between 
the motor torque and the counter effect, pro- 
duced by the load, by means of the controller 
"PREVENTIVE | rheostats, the load may be held fast or lowered at anv 

ООЗЕ required speed. i 


(To be continued.) 


| 
i 
Fic. 43. | 
| ELECTRIC POWER IN DOCKS.* 
‘switch arms in the direction shown a gradually increasing BY C. E. TAYLOR 
voltage is brought upon the motor pri \ | 
; o bb 5 ae : І . 15 i p the moto f Summary.—The author describes the many uses to which electrical 
13 reversed by putting over switches Sp 82 from position machinery has been put in connection with dock working, suck. as coal 
Е | conveyors, hoists, wharf cranes, capstans, &с., and also for driving 
hydraulic pumping machinery ; particulars of the machinery in use at 
several large docks are given. 


During recent years the use of electricity for power purposes in 
docks has been greatly extended, and it offers many advantages over 
the hydraulic system, especially in places where electric power can 
be obtained at а reasonable rate from an outside source, and the user 
has not to incur the heavy capital expenditure involved in the pro- 
vision of а generating station. From the users' point of view the 
advantages of buying power are great. The installation cost for 
distribution is small compared with that for a hydraulic supply, and 
is not so liable to failure, whilst the consumption is proportional to 
the work done. The efficiency of electric machinery is also much 
higher than that of hydraulic plant for the same purpose, and the 
distribution is more flexible and lends itself better to alterations and 
additions. 


Coal Conveyors.—The difficulty of loading bunker coal into 
vessels, when light, from the older jetties or staiths has led to the 
Fic, 44 adoption of special apparatus capable of running the coal on the 

por ones level or on an inclined plane. A drawing showing such apparatus 
M TNCS А А ів included in the Paper, and such conveyors have recently been 
M to position N, which movement reverses the connections brought into use at the North-Eastern Railway Co.’s dock at Tyne 
of two of the motor leads. The switch contact fingers are | Dock. The 5 1 ш жалы ш рош into 
divi i ‚о part i " mean: it- | an endless belt conveyor, coal being shipped at low level and run 
LL „FFC over the belt in the ordinary way. When shipped into vessels, level 
III I with the spout or above it, the latter is adjusted as may be required. 
and the belt run by an electric motor, the coal being carried along 
until it reaches the hatch, when it drops over into the hold. The 
belt spout can be adjusted to any angle, but the useful maximum is 
about 25 deg., and at this angle some 500 tons can be shipped by 
each conveyor per hour. Some experiments recently made on these 
conveyors showed that the average power, working at full load on a 
slight inclination, was 12 H. P., and the consumption during the test 
was 7 units, with a total quantity of coal shipped equal to 410 tons, 
giving an average per ton of 0:017 unit. Further experiments 
showed that the power absorbed with various inclinations of the 
the belt was constant at 12 H. p., and that the belt automatically 
regulated the quantity of coal carried according to the inclination. 
This was a result that had never been anticipated. A three-phase 
motor, capable of developing 16 B. R. P. at a speed of about 800 revs. 
per min., drives the spout by a suitable reduction gear at a velocity 
of 120 ft. per minute. 

Anti-coal-breaker.—The anti-coal-breaker arrangement has been 
devised to prevent coal breakage where it has & long drop into the 
holds at low tide, and consists essentially of a system of buckets 
balanced to run over the suspended shaft, the whole being suspended 
from the jib of an electric crane fixed on the upper part of the staith. 
The arrangement is clearly shown in Fig. 1. The jib crane is 
Fie. 45. capable of carrying 8} tons, and the lifting and slewing motors are 
20 and 8 B.H.P. respectively. The lifting speed is 25. ft per minute, 
In the Paper is shown how the speed of the bucket chain is capable 
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‘able resistance in order that when regulating, switching 
from contact to contact does not cause a drop in torque nor * Abstract of a Paper read before the Institution of Electrical 
harmful short-circuiting of sections of the auto-trans- ! Engineers. 
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of being regulated by an automatic centrifugal brake to a velocity of 
120 ft. per minute. 

Coal Hoists.— With regard to coal hoists, this is а field in which 
hydraulic machinery has hitherto been universally adopted. Elec- 
trically driven coal hoists performing exactly the same operations 
have recently been erected at Rothesay Dock, Clydebank, by the 
Clyde Navigation Trustees. In.some cases coaling cranes are dis- 
placing hoists, or are being provided as additions. .The author de- 
scribes as а typical example the 25-ton crane, capable of shipping 


a 


Fro. 1.—SECTIONAL VIEW OF ANTI COAL-BRBAKER, SHOWING 
METHOD OF OPERATION. 


230 tons per hour, installed on Humber Dock Quay, Hull. In this 
the lifting is done by two 50 в.н.р. motors, both coupled to the same 
shaft and controlled by a series parallel controller—the tipping 
motor is 50 B. R. p. and the slewing motor 20 E. p. 

Wharf Cranes. For loading and unloading material of a general 
kind and iron ore, &o., cranes of a high gantry type are in universal 
use. Those at Middlesbro’ and Hartlepool, on the North-Eastern 
Railway Co., are capable of lifting 10 tons and 3 tons at 150 ft. per 
min., 14 tons at 250 ft. per min., and slewing at 400 ft. per min. 
The jib radius is 45 ft., and the height of the jib top from the quay- 


Fic. 2.—TYPE or CAPSTAN WITH Е1ХЕр КОРЕ anp Loose Hrap. 


level is 60 ft. The hoisting gear is driven by a 50 н.р. motor at 800 
revs. per min, and is geared direct to the barrel. On the motor 
shaft is fixed a band brake operated by а special electromagnet in 
series with the armature of the lifting motor. The two poles of the 
magnet are similar to a small 2-pole dynamo with upright poles, 
and revolving between them is a solid steel armature, connected by 
в lever to the brake, which is held on normally by weight. When 
the fields are excited and the motor is started this armature turns 
through 90deg. and raises the weight, thus releasing the strap. The 
brake can also be operated by & lever near the controller, so that 
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lowering can be carried out without the power being applied to re- 
lease the brake. The slewing gear is driven by an 8 B. f. . motor 
at 1,000 revs. per min., controlled by а foot brake on the motor 
spindle. The cranes revolve on 24 cast-steel rollers, A universal 
controller is used for both motors. The collector gear is fixed to a 
pillar in the centre and cables pass up the centre column and are 
attached to two rings mounted on ambroin, upon which are brushes 
fixed on porcelain insulators attached to the cabin floor, and from 
which wires pass to the controller. The cranes are moved along the 
quay wall by a 4 B. E. p. motor at 80 ft. per minute. Current is taken 
from undergound mains on the quay which are connected at inter- 
vals of 50 ft. to plug boxes. The crane plugis bell-shaped, to prevent 
water entering the үе whilst the cranes are in use, and can only 
be attached in one way, so that the correct motion is obtained. 

It will be seen that in these cranes, when lowering, the motor is 
driven by the weight, but a new device is now in vogue on similar 
cranes, patented by Messrs. Stothert & Pitt. The lifting barrel is 
not keyed directly to the shaft, but runs loose on it, and is connected 
or disconnected by a friction clutch. The barrel shaft carries the 
main spur wheel rigidly keyed on to it, and this spur wheel gears di- 
rectly by single reduction with the pinion attached to the armature 


К 
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Fic. 8.—UNpEn-DECK TYPE CAPSTAN, 

spindle of the lifting motor. The hand lever actuating vid ap 
controller also actuates an electric solenoid which д that, 00 
lifting friction coil clutch, the arrangement being 800 current is 
moving the lifting handle forward from the off position, d the lift 
switched on to the solenoid, the clutch is put into gear 82 in gear В 
ing motor started simultaneously; after the clutch 1s up the 
further movement of the lever cuts out resistance and ff n between 
motor. Provision is also made of а mechanical cono an alter- 
the lifting controller handle and the coil friction clute te dram is 
native to the electric solenoid. A large friction то Ай 
keyed directly оп to the lifting barrel, the brake strap verse the 
with willow blocks. The lifting controller does not Te 


loose 
motor, as the lowering is carried out independently by eae 
drum. The great advantage of this arrangement is the also the re- 


: dr i d ; 
in speed of working both in lifting and lowering, ane possibility 
duced liability of accident to the motors owing to the im 

of suddenly stopping the armature. 


. s 

Capstans.—It is unnecessary to deal fully with арал 
these are well known, but at Rothesay Dock a 5 f the буй 
(Fig. 2) has been designed by Messrs. Baxter & Dixon. 05%, 
Navigation Trust, in which the principal feature is a fixed fa, 
loose head. A wire rope is permanently fixed to the 05 
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which is made to run loose on the spindle, but, when required, is | 
connected to the spindle by a clutch sliding upon the upper end of 
the spindle inside the capstan head. The starting switch and clutch 
are controlled by a long lever which, in the backward position, re- 
leases the head by throwing out the clutch, and, in the other direc- 
tion, putsin the clutch and operates the starting switch. The man 
is thus free to work his starting switch in an upright position. 
Where a number of waggons have to be drawn up and used one at 
a time, as in а coal hoist, this is a very good arrangement. 

Electric capstans can be fitted in many cases where other form: 
could not be used. On the North-Eastern Railway Co.'s staiths at 
Dunston an under-deck type of capstan fixed entirely under the 
floor of the staiths is being experimented with. In this case the 
capstan is not furnished with the usual head, the rope being carried 
round а horizontal drum. This type of capstan is shown by Fig. 3. 
A 80B.H.P. three-phase motor, running at 770 revolutions on a 
circuit of 440 volts 40 , drives by means of a pinion a first shaft 
which has fixed upon it & friction drive for operating the barrel 
shaft. The barrel has on it a fixed rope which passes over the hori- 
zontal drums placed level with the floor of the staiths, so that the 
rope may work in either direction as required for hauling purposes. 
When the treadle is depressed, the stator is made alive, and the 
motor brought up to speed by cutting resistance out of the rotor 
circuit; at the same time the band brake is released, the friction 
clutch engages with its drum, and the rope is wound round the 
barrel, When the treadle is released the clutch allows the rope 


switch fixed to the auto-starter, and operated by cam X. The cir- 
cuit for working the auxiliary motor is coupled to two phases on 
the live side of switch M Current passes along wire N, through 
overload relay, to cams marked W,, W, W,, which make and break 
contact with points 1, 4 and З as required. In starting, current 
passes down No. 1 to the operating switch on the accum ator, and 
as the accumulator is down passes to No. 2 on the switch, across to 
No. 4 on switch M, from this point to No. 4 on the starting switch 
through the auxiliary motor, and on to the other phase. The 
auxiliary motor now runs and drives the rotor switch, cam X, and 
cams Wi, W,, Ws This closes stator switch and No. 4 wire by cam 
Wa No 1 is then opened by cam W,, the auxiliary motor continues 
to run through No. 4 wire contact until all resistance is cut out of 
rotor circuit, when cam W: opens contact No. 4 and puts in con- 
tact No. 8. This operation stops the auxiliary motor until the 
pump raises the accumulator sufficiently high to change over the 
operating switch to the off position, thus putting the auxiliary motor 
again into circuit and revolving the rotor switch to the off position, 
and opens the stator switch by cam X. Оа switch M is a contact, 
No. 3, which is used, in case of failure of supply, to prevent damage 
when supply is resumed. When supply fails, switch M opens, put- 
ting contacts 8 and 4 in connection with each other ; thus, when the 
power is again put on, current can pass to the auxiliary motor by 
way of cam W,, through 8 and 4 on switch M, to auxiliary motor, 
revolving automatie switch to the off position immediately, and pre- 
venting switch M being closed with all resistance out. Between 
arms В, and B, is coupled an automatic magnetic blow-out coil 
which is opened and closed in conjunction with the automatic 
switch to prevent sparking on the rotor switch. 


homm та ———..;. . 


POWER TRANSMISSION FROM CAFFARO ТО 
BRESCIA. 
(Concluded from page 670,) 


High-tension Line.— Each of the two lines leaving for Brescia. 
consist of three copper wires 6:5 mm. in diameter, which are fixed 
on special insulators (Fig. 11). These insulators are carried at the 
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Operating switch 


Fic. 4.—Avtomatic 3-PHASE STARTING SwiTCH. DIAGRAM or CONNECTIONS. 


barrel to stop immediately, and the motor is pulled up gradually by 
the band brake. This is а very essential point, as the waggons are 
drawn down a slight decline over the cross-over roads to the spouts, 
and each waggon must be stopped immed ately over them. 


Electric-driven Hydraulic Pumping Plant.—Any new dock which 
шау be built would probably be fitted with electrical power through- 
out, as at Rothesay Dock, Fishguard, &c., but it cannot be expected 
that the hydraulic plant in use at an old dock should be pulled out 
and replaced by electrically driven machinery until worn out. An 
improvement can, however, be made by installing electrically-driven 

ydraulic pumps supplied by power from & power company and 
working these automatically. This method does away with all 
boiler-house expenses, leaving practically only the engine-room staff 
to operate the pumps. A change of this kind is at present being 
made at Tyne Dock, where three engines and five boilers are being 
replaced by four electrically-driven pumps with three-phase motors 
of 132 B m P. each. These drive three-throw crank pumps through 
a flexible coupling. Each motor is provided with a three-phase 
automatic starting switch driven by а small motor 12 H. P., which is 
connected between two of the phases and brought into action by a 
switch attached to the accumulator. Fig. 4 shows a full diagram 
of connections for this starting switch, the method of working being 
as follows :— 

Each automatic switch is connected to the mains through a three- 
pole switch, M, which has a no-voltage release and is fixed on a 
"Separate switchboard. From this switch one main passes direct to 
the motor, whilet the other two pass through a magnetic blow-out 


Fic. 10.—Latrice PoLE ror Transmission LINE. 


point where the wires leave the generating station by a very strong 
metal lattice pole (Fig. 10). At various points on the transmission 
line, which is 57:3 km. long, they are carried either by metal lattice 
poles which are fitted with protective devices where they cross the 
road, by double wood poles, or by Mannesmann tube poles as shown 
in Figs. 12, 18, 14, and 15. Insulators are fixed in the way shown 
in Fig. 12. PM 
Brescia Transformer Station. – Тһе line ends at Brescia in a 
large distributing and transformer station where part of the cur- 
rent is transformed and part is distributed to the places mentioned 
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On the upper floor the lines enter in the same way as they | On the floor below—i.e., at the same height as the switchboard— 
at the generating station; there are also two sorts of protec- are ring bus bars with section switches mounted in cells. At the 
pparatus for the lines, and in general the same apparatus and same level as the floor of these cells are fixed the eight transformer 
ume system of cells has been employed as at Caffaro. The | "T 
gement has been somewhat modified оз account of the shape ' д 

building. From the lightning arresters the current passes to 
iductive coils fixed to the ceiling (Fig. 17) and from there 
gh automatic oil switches. The switches are fixed in cells and | 
ich provided with three time relays. In the cells behind the 
les are current transformers for the relays and for the line 
aters. 
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the same floor is a second cell in which is fixed the switches, | oil switches with their relays and current transformers. Thes 
sand current transformers for the 46,000 volt line going to | transformers, which are of the same type as those at Caffaro, are 
ia and Cremona, as well as to Manerbio and Ponte Viggo. On | constructed with a ratio of transformation of 40,000 to 8,600 and 
furnish current to the converter station at the soda factory. 
transformer cells are built in the same manner as those at 

{ (On the same floor as these transformer cella is a centrifugal pump 
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Fic. 13.—Larrice Ро WITH GUARD, 


Fic. 16.—APPABATUS IN CONVERTER STATION. 


oor is also a 10 kw. transformer with a ratio of transformation whi ides oir 
: worked by a 2:5 н.р. three-phase motor, which prov! 
900/120 for an integrating wattmeter whose current transformer | water for ihe lightning arrester The water is taken from а rese". v 


; ; n ‚м tet 
d in a neighbouring cell. placed alongside the pump and connected to the principal Y 
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supply of the building. This reservoir also provides water for cooling 
transformers and receives the water from the lightning arresters. 

On the control platform are three similar transformer panels 
one of which is fixed on the same frame as the board controlling 
the incoming lines. Each of these panels carries a lever for operating 
the 40,000 volt and one for operating the 8,600 volt switch. It also 
carries signal lamps for both two incoming lines which light up 
when the switches are open. Besides this, each panel also carries 
ап ammeter. "The panel on the common board which is used ава 
spare, will be eventually fitted in а similar manner when the fourth 
transformer is erected. The two middle panels of this board carry 
the wheels for working the principal switches for the incoming lines 
from Caffaro. "hey also carry an ammeter for each phase signal 
lamps, and & common voltmeter with & change-over switch. "There 
are also two panels, one of which controls the line to the soda factory 
апа the other the line to Drescia and Cremona. Оп the lower 
floor, below the soda factory panel, is fixed a frame on which are the 
switch and the three current transformers for this line, together with 
the mechanical parts of the 3,600 volt switches. The switches 
themselves are mounted in cells along with their current trans- 
formers on а lower floor. The middle section of this floor contains 
the 8,600 volt 'bus bars which form & ring and are provided with 
section ewitches, which are also mounted in ce'ls. 


Fic. 17. Іхосстіув Corus AND Оп, SwrrcHEs FOR INCOMING LINE AT 
Brescia Sus-STATION. 


Converter Station at Brescia.— The current necessary for working 
the soda factory of the Società Elettrica ed Elettrochemica del 
Caffaro (at Brescia) is furnished from a converter station in the 
factory itself, which receives current at 3,600 volts from the trans- 
former station near-by. The 3,600 volt line enters the machine room 
through a glass screen and is directly connected to the 'bus bars 
(Fig. 16), These latter are fixed on ribbed insulators above the 
service passage. The anti-arc switches are fitted with time relays 
which are designed to break circuit when the maximum current is 
exceeded for a certain predetermined time. On the frame for the 
three-phase apparatus are fixed the current transformers for the 
ammeters and the relays, whilst the measuring transformer and the 
three-phase voltmeter are placed alongside the frame. From the 
'bus bars а connection goes to a 120 k.v.a. transformer whose ratio 
of transformation is 3,600 to 220 volts and which furnishes cur- 
rent to a converter group supplying the lighting. Continuous 
current was chosen for lighting the soda factory on account of 
the large number of arc lamps employed and because of the reserve 
power obtained by the use of accumulators. The three-phase appara- 
tus is controlled from a five-panel switchboard in the machine room. 
Each panel carries an ammeter and a lever for operating the high- 
tension switch. The small panel in the centre carries an inte- 
grating ammeter and voltmeter, and at the sides are voltmeters for 


1 
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in-coming and outgoing lines. The continuous-current switchboard 
also has five panels, four of which are in use. Each of them carries 
two levers for single-pole maximum and minimum switches, a 
regulating wheel and an ammeter. On the last panel is a volt- 
meter switch by means of which any of the machines can be put 
on the voltmeter circuit. Behind the board each pole of the con- 
tinuous-current 'bus bars is connected to a maximum or to a mini- 
mum switch. Each pole is fitted with a shunt for the ammeter 
and a voltmeter connection, The regulators are placed below 
the automatic interrupters. In the machine room four converter 
groups are at present installed, although the station is designed 
for five units. Each group consists of a 650 H. P. three-phase 
motor running at 810 revs. per min., with 3,600 volts at the ter- 
minals and a frequency of 42, and a 450 kw. continuous-current 
generator which gives a current of 8,000 amperes at 150 volts. 
The generators have 15 poles and have 16 brush spindles each 
holding 13 brushes. The commutators are fitted with openings 
for ventilating purposes, ventilation being from a fan driven 
by a motor which is placed under the floor. The armature body 
also has eight ventilating spaces. In a room at the side of the 
machine room is a converter group of 47 н.р, for lighting. This 
motor and the ventilating motor are fed from the transformer men- 
tioned above. There are also three small switchboard: for local 
distribution in this room. 

This article is based on information kindly supplied to us by 
Mr. G. Wüthrich, the London representative of the Maschinen- 
fabrik Oerlikon of Zurich. 


DIRECT. CURRENT TURBO-GENERATORS.* 
BY W. HOULT. 


Summary.--A description is first given of the use of compensating 
windings and commutation poles for direct-current turbo-generators. 
The author then deals with the types of brushes in use, and finally 
describes the methods adopted for balancing high-speed armatures. 


After a few remarks concerning Messrs. Parsons’ earlier types of 
turbo-generatore, the author states that the usual methods for 


position with varying loads are: (1) By 
(2) by commutation poles, (3) by a com- 
and commutation poles. 


obtaining a fixed brush 
compensating windings, (2) by 
bination of compensating windings 


Day Dae 


Его. 2. Fio. 3. Fio. 4. 


the first method, windings which are i | 
ES are placed in slots similar to those on an alternating-current 


machine, so that at all loads their ampere-turns are equal but of 
* Abstract of a Paper read before the Manchester. Local Section of 
the Institution of Electrical Engineers. 


n series with the arma- 
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opposite direction to the armature ampere-turns, thus balancing all | 
Sparking due to distortion is thus prevented, 


armature reaotion. 


but that due to the current reversal in the short-circuited coil is left, 
to overcome which either the brushes are given а lead or the 


machine is over compensated. | 
In Ше second method, auxiliary poles placed midway between 


main current or а portion 
of the main current passes. 
The object is to give & 
magnetic field so as to pro- 
duce in the coil under- 
going short-circuit by the 
brush an E M. F. acting in 
Opposition to its reactance 
voltage, and of such a 
value as first to reduce to 
zero the current present 
in the coil, and then, while 
still in opposition to its re- 
actance voltage, to induce 
а current in the opposite 
direction, which, as the 
coil leaves the position of 
short-circuit shall have 
become equal in strength 
to the current of which it 
then becomes apart. To 
obtain such an ideal re. 
versal the field under the 
commutation pole should 
be uniform. If the pole- 
pieces are made uniform, 
however, the armature 
reaction distorts this field 
во that it is weaker at one 
edge of the pole-piece than 
at the other, but in prac- 
tice it is found that uni- 
form pole-pieces are quite 
good enough, and that 
alterations to the shape of 
them are a refinement 
which is hardly necessary. 

In the third method 
both compensating wind. 
ings and commutation 
poles are used, thus giv- 
ing no distortion to the 
main field, but giving a 


tion pole flux is much smaller, as in this case ampere-turns are not 

required on the commutation pole for the armature ampere. turns. 
Figs. 2, 8 and 4 are flux distribution curves, taken by a Duddell 

high-frequency oscillograph, of a 700 kw. 600 volt generator running 


at 1,500 revs. per min, and Otted with commutation poles. Fig.2 


shows the shunt field excitation only. Fig. 3 shows the shunt field 
the main shunt poles are used, through the winding of which the ! excitation with the commutation coils separately excited with 300 


Fic. 5.— FIELD MaGNET System OF A 1,000 Kw. WESTINGHOUSE SET. 


amperes. Fig. 4 showsthe 
flux distribution with the 
machine at full load, the 
current through the com. 
mutation coils being 950 
amperes. It will be noticed 
that the commutation flur 
does not distort the main 
field at no load. Fig. 5 
shows the field - magnet 
system of a Westinghouse 
1,000 kw. 600 volt set. 
The main drawback of 
machines fitted with com. 
mutation poles alone is 
that the main field is dis- 
torted by the armature 
reaction, во that the mari- 
mum voltage per segment 
is considerably increased 
on approaching full load, 
thus giving а greater ten- 
dency for flashing over 
with dust on the commu. 
tator. Absolutely spark. 
less commutation can be 
obtained from no-load to 
large overloads without 
any movement of the 
brushes. Such machines 
can be built about 10 to 
15 per cent. cheaper than 
those fitted with compen- 
sating windings, and for 
machines in which the 
maximum voltage per seg. 
ment can be kept below 
about 30, and in some 
cases below 45, they are 
perfectly satisfactory. li 
is necessary that tbe iron 
of the commutation pole 
should be worked on the 


reversing field to overcome the E.M.F. in th i i 
short-circuit by the brush. the coil undergoing 
In Fig. 1 curves are drawn showing the flux distribution due to 
the various windings. Curve A shows the flux distribution of the 
main shunt field and the commutation field separately excited with 
normal full-load current. Curve B shows the flux distribution due 


straight part of the BH curve, and consequently at в very low 
density, so that the reversing field increases in the same pior 
as the armature current increases. The correct reversing im T 
be obtained by adjusting the air-gap of the commutation Pole ui i 
means of а diverting resistance in parallel with the шш 
pole windings. The former method is that now mostly in we. 
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Fic. 6.—ARMATURE OF л 250 kw. WESTINGHOUSE TURBO-GENERAT nm WITH RADIAL Type CoMMUTATOR. 
to the current in the armature. 
distribution of curves A and B. 

due to the compensating windin 
the diagram clearer has been as 


to armature reaction. Curve B boi 
resultant field is that 5 being neutralised by curve D, the us 


Curve C shows the resultant flux 
Curve D shows the flux distribution 
g. which for the purposes of making 


е . 1 1 i the 
especially with machines fitted with compensating heures wee 
air-gap being adjusted when the machine is under test 57 

. ; is 
a the oe method, if an ordinary non inductive Dr to their 
ed in parallel with commutation coils, the latter, 0 
curve A, except that the commuta- | being highly inductive, will take pes than the normal amount 0 
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current on а sudden increase in the load, thus causing momentarily 
very bad conditions for commutation, perhaps causing the machine 
to flash over on the commutator. To overcome this the diverter 
winding should be placed round an iron core with an adjustable air- 
gap, the air-gap being altered to suit the number of turns through 
which the current is flowing so that the time constant of the diverter 
circuit equals that of the commutation system. 

If, instead of having the brushes in the neutral position, they are 
moved backward, a compounding effect is produced. In Fig. 1 curve 
B, shows the flux distribution due to the current in the armature 
when the brush is moved backward from its neutral position, so that 
the armature current has now a compounding effect of amount (/). 
If the brush position be moved forward, it can be seen that an 
: арр effect is produced. It is not advisable to give a 
turbo - generator a backward lead, as if the reverse current circuit- 
breaker should not act when taking the machine off tbe mains there 
is a danger of the machine motoring and running to a dangerous 
speed owing to the weakening of the fiald. 

The author has made many experiments with carbon, metal and 
graphite brushes, and although the latter type is very satisfactory 
on slow-speed machines, he considers that they are as yet hardly 
mechanically strong enough for the high speeds of turbo-generators. 
Carbon brushes are now superseding metal brushes, previous pre- 
judice being due to unsuitable commutators. Graphite brushes for 
use on high-speed machines should have the layers in the direction 
of the running of the commutator, and consequently having the 
eross resistance in an axial direction instead of tangential. The 
brushes then do not break away so easily, the commutating quali- 
ties are about as good and advantage of the low friction coefficient 
is still obtained. Endrueit brushes with carbon brushes slightly 
in advance of them are used to а considerable extent on turbo- 
generators. These brushes are made by wrapping layers of copper 
foil and paper together, the whole being then baked so as to form 
the paper into carbon. The Boudreaux brush, which is made of a 
special metal, has very good commutating qualities, but even with & 
very light pressure they tend to cut the commutator. Messrs. 
Parsons use a brush made of brass wire which usually works on а 
corrugated commutator. The corrugations increase the area for 
radiation and decrease the current density at the surface of the brush. 

As it is essential for the proper running of carbon brushes that 
the brushes and commutator should be kept cool, specially venti- 
lated commutators are fitted. The commutator bars are provided 
with tunnels along their entire length, through which the air is 
drawn axially from each end by the action of a radial fan placed 
between the two commutator units. The blades of this fan also 
form the electrical connection between the two commutators. The 
inner unit is cooled by air which passes through channels in the 
spider closa to the shaft, so that the air has no connection with the 
ventilating ducts of the armature core, the outer one receiving its 
air directly from the engine room. 

Fig. 6 shows an armature of a 500 volt Westinghouse machine 
having an output of 250 kw. at 3,000 revs. per min. It is provided 
with a radial type commutator, on which it is claiined that carbon 
brushes can be used at a speed of 3,000 revs. per min. without 
trouble from chattering, that there are no exposed shrink rings to 
increase liability to flash over, and that the commutator is kept 
very cool owing to the large radiating surface. 

Two of the advantages of carbon brushes are that when once ad- 
justed they require no attention, and that they are not sensitive as 
regards commutation. The drawback to metal brushes and com. 
binations of metal and carbon brushes is, that although perfect 
commutation can be obtained, they require attention when on load. 
Also owing to their low resistance large currents circulate through 
the short-circuited coil, especially if the brushes owing to their ad- 
justments are not in their correct position. 

Messrs. Brown, Boveri, in their turbo-dynamos, have departed 
from the ordinary construction of magnet frames, the field system 
of their machines being built up of a number of soft iron core plates 
in the slots of which the windings are fitted. This gives a con- 
tinuous inner cylindrical surface which has the advantage of de- 
creasing windage resistance and allowing silent running. Their 
machines are fitted, except when a steady source of supply is avail- 
able, with a direct-coupled exciter, for the purpose of preventing the 
machine reversing its polarity. 

The author then makes a few remarks regarding the construction 
and balancing of direct-current turbo-generators. All parts of the 
armature must be accurately balanced piece by piece as manufac- 
tured, and when assembled must be balanced both statically and 
dynamically. Usually arrangements are made so that balance 
weights can be added at each end of the commutator and at the 
turbine end of the armature. To obtain the static balance the arma- 
ture is laid on two well-levelled steel rails with hardened surfaces, 
and these are laid on knife edges so as to enable them to adjust 
themselves to the slope of the shaft. The limiting angle is then 
found, within which. the armature will not start moving of its own 
accord due to an out-of-balance weight. The bisector of this angle 
then gives the required position of the out-of-balance weight, and 
the balance weight has to be placed diametrically opposite. 


. То obtain the weight a thin string attached at the top by a wooden 
plug is h over, and weights are added until the armature starts 
to revolve clockwise. The weight is then determined, at which the 
armature just starts revolving counter-clockwise. The mean of these 
two When is then the amount required to balance the armature. 

After having been balanced statically, the armature still requires 
to be balanced dynamically, for if the out-of-balance weight and the 
balance weights which were put in are not in the same plane per- 
pendicular to the axis they will act ав а couple. To overcome this 
without altering the static balance some of the balance weights 
must be taken off and put in corresponding places at the other 
end of the armature. if on running the armature up to speed a 
good balance cannot be obtained by this method, it shows that 
there is another couple acting in another axial plane. To get rid 
of this couple equal weights should be put in a diametrically oppo- 
site position at the two ends. The two weights are then moved 
round, always keeping them in opposite positions to each other 
until the place is found where the balancing is best. Then the 
weights are altered until the vibration disappears. 

It is, however, sometimes necessary to balance an armature when 
there are no means of balancing it statically. To do this, each end 
of the shaft and also the steel shrink rings are marked by a pencil. 
If the shaft is stiff, marks made at varying speeds will be fairly 
constant in position, but if the shaft is structurally weak the marks 
will vary their position at different speeds. The high marks, how- 
ever, are very seldom in the position where the out-of-balance lies, 
во that the position in which to put the weights is not that opposite 
to the mark. If the armature is badly out of balance, the actual 
high place on the shaft leads the pencil mark by approximately 
90 deg. ; if, however, the armature is only slightly out of balance, 
the high place may lead the mark by about 30 deg. 


A NEW TYPE OF SHORT-CIRCUITING RESISTANCE 
FOR ELECTRIC MOTORS.* 


BY DR. MARTIN KALLMANN. 


Technically considered, the process of starting а motor is very 
similar to that of stopping it; in both cases resistances are used. In 
the first instance, the resistances are inserted in series with the 
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Fiu. 1.—SMALL TYPE ОР 
„ VARIATOR.“ 


Fie. 2. CLARGER ТҮРЕ oF 
„ VARIATOR, 


armature and the supply pressure is then switched on; in the second, 
the pressure is switched off and the motor is short-circuited by 
means of a suitable resistance. The stopping of a motor, especially 
in the case of lifts and tramcars, must be done on certain definite 
lines in order to produce the required results, and the stoppage 
must be effected at a certain spot; there is generally less latitude 
allowable than in the case of starting. Consequently, the ordinary 
short-cirouiting brake has been supplemented by a variety of others, 
operated either mechanically, magnetically, by Foucault currents, 
by gravity, or by pneumatic methods. The short-circuiting method, 
pure and simple, has been gradually neglected, or, at any rate, 1t 1s 
only considered sufficient when used in conjunction with one of the 
other systems. | | | 

The application of the method, employed in the series resistance 
of the Nernst lamp, to the operation of a short-cireuiting brake for 
electric motors is the subject of the present Paper. The author has 
already described in an earlier communication the use of these 
* eariators" in connection with the starting of motors (see The 
Electrician, Vol. LIX., p. 1,030), and from the electrical point of 
view the functions of а short-circuiting resistance for & brake are 
precisely similar to those of a starting resistance. Evidently 885 
same excesses of current must be avoided in both cases, and, under 
ordinary conditions, this depends often on the skill and experience 


с read before tl er Deutscher Elek- 

* Abstracted from а Paper read before the Verband D „Elek- 

бокс at Hamburg, June, 1907, and published in the E/ 
technische Zeitschrift. 
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of the attendant. According to the method described in this Paper, and the armature 22 has fallen into its original position. Here we 
nothing is left to chance and the whole operation takes place auto- have the same resistances, serving both for starting and stopping 


matically. 

Two types of ‘‘ variator " are shown in Figs. 1 and 2, the larger 
one being suitable for the absorption of considerable amounts of 
energy. The smaller one consists of iron wires in parallel; these 
wires are 0°1 mm. in diameter and can carry 1 ampere at a red 
heat. If the wires are of suitable length, and enclosed, as usual, in 
an atmosphere of hydrogen, about 140 watts can be absorbed. The 
resistance at а red heat is 10 times greater than at ordinary tempera- 
tures, and the variator shown in Fig. 1 can absorb either 10 volts 
normally or 70 volts if the current is increased by 20 per cent. 
Fig. 2 shows the type, adopted by the Allgemeine Elektrizitüts 
Gesellschaft, for the absorption of greater amounts of energy. The 
wires are wound round а hollow framework of light construction, 
to which they are fastened by а suitable cement. А variator of 
this type, measuring 50mm. by 200 mm. over all, is capable of ab- 
sorbing 100 volts at 10 amperes, and even more if necessary. When 
cold the resistance is 1 ohm and when hot it rises to 10 ohms ; but in 
this size the action is much more sluggish than is the case with those 
designed to carry a fraction of an ampere. For instance, a variator 
suitable for absorbing 200 watts will become red-hot in the tenth of 
a second, whereas a larger size, capable of taking 1 kw., will require 
asecond. The nature of the braking conditions will determine the 
type to be chosen. Supposing the installation to consist of a 4 н.р. 
shunt motor with small flywheel, running at 1,000 revs. per min., 
four variators of the type shown in Fig. 1 would be suitable, ar- 
ranged in parallel in groups of two, assuming the voltage to be 220. 
If the motor is switched off from the network, and short-circuited 
on the variator, it comes to rest in four revolutions without any 
sparking on the commutator. The resistances themselves are only 
capable of absorbing 140 volts, but the pressure falls to this value 
within a tenth of a second—i.e., before the resistances reach a red 
heat. Taking another саве in which the 4 н.р. motor runs at 1,800 
revs. per min., and has a large flywheel, the above arrangement 
would be hazardous, and it might probably be better to have six 
variators, arranged as before in groups of two in parallel, so that 
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FOR BOTH STARTING AND STOPPING THE MOTOR. 


three groups would be in series with the motor, and this would avoid 
the possibility of overloading the resistances during the instant of 
full speed. But this arrangement might result in too gentle a brak- 
ing action, and the time spent on the whole operation might be 
unduly long. This might therefore lead to a preference for one 
resistance of the type shown in Fig. 2, capable of absorbing 100 
volts. It would take about one second to become red-hot on 100 
volts, or about one-third of a second if short-circuited on the 
motor at full speed, and this allows a sufficient interval for 
the speed to drop below the limit at which the resistance would be 
exposed to an excessive temperature. In any case, if the motor is 
coupled to a flywheel of considerable dimensions, it is impossible to 
cause 16 to stop suddenly, and although variators can be chosen to 
meet the needs of the case, the time required for the brakes to bring 
the motor to rest depends rather upon the design of the motor than 
upon that of the braking mechanism. It is also possible to add a 
small resistance in series with the variator in order to cut down the 
first rush of current; but this rush, on the other hand, is directly 
responsible for a shortening of the time required for the stoppage, 
and should not be checked unless it is likely to do damage to the 
канаш o the motor. If the glass bulb containing the variator 
is filled with hydrogen at suitable pressure, the iron wires cool very 
rapidly, in consequence of the great thermal conductivity of this 
ag ena this cooling may be aided by immersing the whole in oil 
E ager hon No rtis ne ei also possible by which the varia- 
stages, and it ma -circui - 

раша, but this is N аа МРТОВ 

ne apparatus is put оп the market in various forms i 

нш of different cases ; the following ee au bs 
8 m аз typical. Fig. 3 shows the motor 7, and its field 8, coupled 
3 8 Part aca! through 16, 17 and 26, having the variators 20 and 
aoe ae with the small resistance 19, in circuit with it at the 
8 1 оце of the relay 25 is in shunt with the motor, and 
ered as ХЦ speed 18 reached the armature 22 is raised, makes 
Seer ks 8 and 24 and cuts out the starting resistances, In 
ed дз р the motor and bring the brakes into action, the arm 17 
19, 90 d act with 18, and the motor is then short-circuited on 
and 21, seeing that the circuit of the relay 25 has been broken 


purposes, though obviously this is not а necessary or even possible 
feature in every installation. Instead of connecting 18 with the end 
of 21, it is possible to join it to some intermediate point on the start- 
ing resistance, and this arrangement is frequently adopted in prac- 
tice. А slight variation of this method consists in cutting the 
braking resistance into sections, one of which is cut out before the 
other, and obviously it is possible to design the system for use in 
connection with а reversing motoror for one having a series winding, 

In the case of lifts, it is usual to employ a magnetic or mecha. 
nical brake in addition to a short-circuiting one, in order to stop 
the motor definitely at a certain point. Оп tramears the short. 
circuiting of the motor is usually made more effective by inserting 
an electromagnetic brake in the circuit of the motor. The use of 
variators, of course, in no way interferes with these auxiliary de. 
vices, and may even add to their efficiency. Objections have been 
raised to the short-circuiting of motors through resistances on 
account of the personal equation which is involved in the rapidity 
with which the handle is moved over the contacts. Where variators 
are used such objections are no longer valid. It is not always pos- 
sible to have resistances of a sensitiveness equal to that of those 
used in the Nernst lamp itself. Mechanical and other considera- 
tions demand the employment of stouter and more sluggish materials 
with a corresponding loss in rapidity of action. But, none the less, 
resistances of this type work perfectly well. On the ordinary system 
hitherto employed an electric brake requires the use of a resistance 
with five or six contacts; the disappearance of a method of this 
kind can only result in gain to all concerned. Where variators 
are used, one movement of the lever is sufficient to complete the 
entire process of stopping the motor. It is generally possible to 
make use of the starting resistances for braking purposes, and if the 
same variators can be used for both purposes this tends to reduce 
the cost of applying the system. 


SYNCHRONISM AND CONSTANT-SPEED APPARATUS. 


The development of automatic and machine telegraphy has neces- 
sitated the production ofsynchronously operating rotary mechanisms, 
that is, a motor at one terminal of a telegraphic line must be so con- 


Fic, l.—SvNcHnoNovs CONVERTER WITH ATTACHED COMMUTATOR, 


trolled that it will run at precisely the same speed as a generator at 
the other end ofthe line. If the rotating machine is an alternator, 
and the controlling vibrating member is a tuning-fork having con 
stant frequency of vibration, the alternating current furnished by 
the generator will have constant frequency, provided the generator 
runs in perfect synchronism with the vibrating tuning-fork. . , 
The Leeds & Northrup Co. (U. S.A.) have developed a simp’: 
method of running ań alternator in synchronism with any rap! А 
vibrating contact-maker. It has placed upon the market a 210 еи 
synchronous converter (Fig. 1), with a commutator attached 
purposes to be described, and a large electrically driven tuning-t0" 
(Fig. 2), which controls the speed of the synchronous converter 
The direct-current side of the converter, as seen in the diagram " 
connections (Fig. 3), is joined through a variable resistance 10 8 
110 volt circuit. Leads from the alternating-current terminals 80 
direct to the load circuit of the machine, and other leads g° from 
the same terminals to the primary of a small transformer. he 
secondary of this transformer is joined by a pair of leads to ! 
speed-controlling tuning-fork mechanism. It will be seen that, 3 
the tuning-fork vibrates, two contacts, а and b, are opened jn 
closed, throwing the load taken by a 32c.p. lamp off and on t : 
secondary of the transformer. Two small condensers, shown in t 
diagram, serve for eliminating the sparking which otherwise WO 
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occur at the contacts a and b, as well as at the contact d. This last 
contact is used to maintain the vibration of the fork, the fork itself 
being operated by an electromagnet on the direct-current circuit. 
A telephone receiver, shunted over a small resistance, enables one 
readily to ascertain when the rotary converter has come into syn- 
chronism with the tuning-fork. 

There are supplied with the tuning-fork adjustable weights, 
which, being set at different positions on its prongs, enable the 
speed of the tuning-fork to be greatly varied. A small U-shaped 
spring is placed between the prongs of the fork, the ends of this 
spring pressing against the prongs. This spring can be moved bya 
screw parallel to the prongs while the tuning-fork is vibrating, and 


Кіа. 2. —ELECTRICALLY DRIVEN TUNING Fork, 


so vary the speed of vibration by infinitesimal steps over a small 
range. Thus, with the weights and the spring, the fork can be 
driven at any desired speed, and the rotary converter will produce 
any desired frequency. The speed of rotation of the generator will, 
of course, be as constant as the vibration of the tuning fork. Ex- 
periments have shown that a good fork will give the same number 
of vibrations in one hour as in the succeeding hour, within one- 
fiftieth of 1 per cent. 

The commutator, which is mounted upon the shaft of the rotary 
converter (Fig. 1) has no connection whatever with the running of 
the apparatus in synchronism, but serves the purpose of converting 
the alternating current into direct current. By passing alternating 
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current through four arms of a Wheatstone bridge arrangement and 
rectifying it with the aid of this commutator, an ordinary D’Arsonval 
galvanometer may be used to indicate when the bridge is balanced 
for alternating currents ; thus the arrangement becomes suitable for 
the accurate comparison of inductances and capacities. 

The oommutator on this machine may be somewhat modified во 
as to make and break contact in circuit with a secondary of a trans- 
former, the primary of which is connected to the terminals of an alter- 
nator of large rating. It thus becomes practicable to control with 
the tuning-fork, through the intermediation of a small machine, the 
speed of a very large alternator. The constant speed of rotation ob- 
tained should often prove useful to those working on physical problems. 


PRELIMINARY SPECIFICATIONS FOR CLARK AND 
WESTON STANDARD CELLS.* 


BY F. A. WOLFF AND C. E. WATERS. 
(Concluded from page 675.) 


Summary. — Detailed particulars for the preparation of Clark and 
Weston standard cells are hefe given by the Bureau of Standards, in 
order to ensure co-operation between various workers. The purifica- 
tion and preparation of the materials are first dealt with, and finally 
the setting up of the cells. 


Mercurous Sulphate.— The "chemically" pure mercurous sul- 
phate at present obtainable on the market may contain as impuri- 
ties basic mercurous sulphate, basic mercuric sulphate, traces of 
nitrate, &c., according to the method of preparation. [п addition, 
the size of grain of the commercial samples, usually prepared by 


rapid precipitation, may also have an influence on its electromotive 


es ie rom the Bulletin of the Bureau of Standards. Slightly abbre- 
iated. 
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properties. Such materials сап, therefore, not be employed if the 
highest accuracy of reproduction is sought. In addition, pure 
mercurous sulphate hydrolyses in the presence of water, or even 
dilute sulphuric acid, so that the washing with water as called for 
by the old specifications should be omitted. Commercial samples 
give a higher E.M F., which decreases for a considerable period 
after the cell is set up. When, however, mercurous sulphate pre- 
pared by one of the following methods is employed, the cells assume 
their normal values within a fow days. As mercurous sulphate is 
acted upon by light, it should be prepared in a dimly lighted room 
and preserved in the dark. 

(a) The electrolytic method*: Pure mercury, prepared as speci- 
fied above, is placed in a battery jar of convenient size to a depth 
of З em. to 4 cm. and covered to a depth of 10cm. to 15cm. with 
chemically pure 1:6 sulphuric acid. It is then connected to the 
negative terminal of a battery or lighting circuit in the usual 
manner by a platinum wire protected from contact with the solu- 
tion by a glass tube. The cathode consists of a small piece of 
platinum foil immersed in the upper part of the solution. The 
current is regulated by means of a suitable rheostat to 2 to 5 amps. 
per dm?, of exposed anode surface. To avoid the possible for- 
mation of mercuric sulphate, the mercury and the solution should 
be vigorously and continuously stirred, without, however, breaking 
up the mercury into small globules. Tho stirrer may be a glass 


Fic. 1.— STIRRER акр AxoDR CONNECTION. 


T-tube with a cross-arm of suitable size for the battery jar em- 
ployed, rotating close to the surface of the mercury. It may be 
fastened at the open'end of the long arm to a small brass cylinder fit- 
ting the sleeve on the shaft of the stirring apparatus. One end of 
the cylinder should be turned down, so as to fit loosely into the glass 
tube, to which it is fastened by shellac or hard Khotinsky cement. 
A still more efficient form of stirrer has а second cross arm about 
3 cm. above the first, so that both the mercury and the solution in 
contact with it may be stirred simultaneously. The most satisfactory 
form is а combination stirrer and anode connection. The two cross 
arms, Fig. 1, cc and ee, are about 3cm. apart, and the lower arm 
has short pieces of platinum wire, F, sealed into the ends. The 
efficiency of the stirrer is increased by the paddles dd, made of 
glass rod 2mm. to 2-5 mm. in diameter, flattened at the end and sealed 
to the cross arm cc and the platinum terminals, thus also making the 
‘construction more rigid and preventing the platinum wires from being 
broken off during cleaning. Contact is made with the bearing of the 
rotating apparatus by means of a copper wire, b, soldered into the 
lower end of the brass cylinder a, and extending almost to the cross 
tube ce, the latter and the lower part of the stem being filled with 
mercury. The soldered joint should be protected from contact 
with the mercury by a coat of shellac or Khotinsky cement. 
The object of this construction is to secure a vigorous stirring of 
the mercury, so as to continually expose a fresh surface, to prevent 
the mercurous sulphate formed from heaping up around the usual 


* Carhart and Hulett, Trans. Am. Electrochem. Soc., V., 59; 1904. 
Wolff, ibid., V., 49; 1904. 
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anode tube and to keep it in suspension. The operation should be 
watched, as the speed of the stirrer may decrease after the formation 
of suphate begins, on account of the greater resistance to be over- 
come. The best position of the stirrer can readily be determined 
by trial, and is that position in which the mercury is vigorously 
rotated without being broken up into small globules. A speed of 
100 to 200 revs. per min. may usually be employed. The depth of 
the mercury should be sufficiently great, so that the platinum ter- 
minals will not be exposed to the action of the electrolyte even 
during rotation. The product formed is light to dark grey, from 
the presence of finely divided mercury, depending upon the current 


-density, strength of acid, and rate of stirring employed, all of which 


may be varied between wide limits without appreciably affecting 
the electromotive properties of the product. To minimise the pos- 
sible influence of size of grain the stirring is preferably continued 
for some hours after the current is interrupted. The mercurous 
sulphate, separated from the excess of mercury, which interferes 
with its Ene quent washing, by means of а separating funnel (using 
no grease on the-stopcock) or by means of a pipette, should then be 
transferred to а clean glass-stoppered bottle and preserved in the 
dark under 1 : 6 sulphuric acid. The theoretical rate of formation 
ів 5 grammes per ampere-hour. Where a considerable quantity is 


formed, sufficient sulphuric acid may be added from time to time 


to make up for that which has combined with the mercury, or 1:5 
sulphuric acid may be used in placed of that specified above. 

(b) Mercurous nitrate is prepared by the action of strong, C.P. 
nitric acid on an excess of pure mercury and the concentrated solu- 
tion diluted with five volumes of distilled water, adding, if necessary, 
а few drops of nitric acid to clear up any cloudiness due to the for- 
mation of basic nitrate. This solution is then added drop by drop, 
with constant stirring, to 5 volumes of 1:4 sulphuric acid. W 
several times by decantation with 1: 6 sulphuric acid and preserve 


in the dark in a glass-stoppered bottle with mercury and acid of the 
same strength. 


HALF SIZE. 
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(c) A simpler method, in which the preparation of mercurous 
nitrate is avoided, consists in the treatment of mercury with sul- 
phurie acid containing a small percentage of nitric acid. The re- 
5 ae place is ini involved in the Lunge method for 

16 estimation of nitrates, so that practicall itric acid i 
eliminated from the solution. К үк AUN 
The rate of the reaction depends оп the concentration of the ви]. 
phuric acid, the amount of nitric acid present, and the temperature. 
The mercury covered with a litre of hot 1:2 sulphuric acid, is con- 
tained in a beaker on a hot plate. 5 cubic em. concentrated nitric acid 
are then added and the whole stirred vigorously for some time after 
the reaction is completed, as shown by the disappearance of the 
brown fumes of nitrogen peroxide. On account of these fumes a 
well-ventilated hood is desirable. The product formed, which is 
quite grey from the presence of finely divided mercury, is washed 
several times by decantation with 1 : 6 sulphuric acid and preserved 
in the dark ina glass-stoppered bottle with acid of the same strength. 

(d) By reduction of mercuric sulphate with mercury. 25 grammes 
of mercury are added to 50 cubic om. boiling concentrated sulphuric 
acid in a porcelain dish, continuing the heating for some time after 
all the murcury bas dissolved Cool, pour in 500 cubic em. of 1:6 
sulphuric acid, and add the diluted solution, drop by drop, to а litre 
of the same acid contained in a large beaker with a 2cm. layer of 
mercury, vigorously stirring both the solution and the mercury. The 
WERL en be aes р, some hours after all the mercuric 

aa been added. i 
preserved iuda The dark grey product is washed and 

€) Dy recrystallisation of commercial mercurou * 

50 grammes of commercial mercurous sulphate and d 


* Smith: The Ehetrician (London), LV., 857, 1900. 
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of ‘mercury are added to 200 cubic cm. concentrated sulphurie 
acid previously heated to 150 deg. Stir about 10 minutes, allow 
to settle if necessary, and pour slowly and with constant stirring 
into about 10 volumes of 1: 6 sulphuric acid. To avoid spattering, 
the beaker containing the dilute acid is covered with a perforated 
watch glass, and the hot solution is introduced through a narrow- 
stemmed funnel extending almost to the surface of the acid. 

(f) Ordinary commercial samples, differing widely in their elec. 
tromotive properties from samples prepared by the preceding 
methods, may be brought into sufficiently close agreement for use 
in secondary standards by digestion with hot dilute sulphuric acid. 
50 grammes of the salt are finely ground, preferably in an agate 
mortar, with enough 1:4 sulphuric acid to make a thin paste. This 
is poured into a beaker containing 250 cubic om. of 1:4 asid, the 
finer particles being separated by decantation. The coarser particles 
are to be retreated in the same way three or four times, regrinding 
if necessary. After adding 20 cubic ош. of mercury, the whole is 
heated for three hours to 100 deg., with vigorous stirring, which 
should be continued until the acid has cooled. The stirring may 
be interrupted from time to time to wash down any particles of 
mercurous sulphate which may collect on the sides of the beaker 
above the level of the liquid, and therefore become exposed to the 
combined action of water condensing on the walls and oxygen from 
the air. 

The Paste.—This should be freshly prepared before setting пр 
the cells. It is obvious from the irregular, pitted character of the 
mercurous sulphate үн, as shown under the microscope, that 
the greatest care must be taken in washing the sample to completely 
remove all traces of acid. This is most easily done in а Gooch cru. 
cible of about 25 cubic cm. capacity with a disc of hardened filter 
paper at the bottom. The discs are cut to size with a cork-borer, 
warmed for some time with dilute nitric acid, washed with hot dis- 
tilled water until acid-free, and dried. A sufficient quantity of the 
sulphate, shaken up with the acid under which it is preserved, is 
poured into the crucible, care being taken not to traosfer any mer. 
cury, which interferes with the washing, the acid removed b 
suction, and the salt washed twice with small portions of 1:6 sul- 

huric acid to remove possible traces of mercuric sulphate formed 
y the action of air in the bottle. The acid is removed by washing 
with five or six small portions of redistilled absolute alcohol, care 
being taken to wash down the sides of the crucible. To completely 
remove the alcohol the sulphate is then washed three or four timet 


with a saturated solution ofi айай | sulphate, taking the same 


precautions as with the alcohol. If the alcohol is not available, two 
or three additional washings with the sulphate solution will suffice. 
If the paste cracks or separates from the sides of the crucible, T 
of the wash liquid is to be added and the contents of the eruct 

thoroughly stirred up before again applying suction. After ори 
off the upper layer, the mercurous sulphate is transferred to a sma 

clean dry beaker or crucible, mixed witb one-third to one-half its 


volume of finely powdered ree sulphate crystals and suf 


ficieat saturated Codd in ) sulphate solution to make a moderately 


thin paste. A large excess off 205 аю sulphate orystals in the 


paste should be avoided, so that practically every part of ш. 
the mercury electrode will be in contact with mercurous SUT ich 
thus securing a rapid attainment of saturation 1 f 
white samples of mercurous sulphate, one-third their Loe i 
mercury should be added in making up the paste. To ӨШ i 
possible influence of size of grain, the mercurous sulphate еш 
not be ground, and the paste should be stirred as little as poss! 
its preparation. | | 
The Cells.—For facility їп &lling and sealing the H type ee 
mended. The size and dimensions, although not affecting : 
E. M. F., determine the polarisation produced by the passage” — 
current and the rapidity with which the cell assumes the ш 
ture of its surroundings. Fig. 2, drawn to half-scale, give 
dimensions of the cells made at the bureau, and which have 7 
found entirely satisfactory. Especial care must be taken in 80. 5 
in the platinum wires (В. & S. No. 82) and subsequent E m 
As recommended by Hulett, the platinum wire inside the ce 
е аи with а thin layer of glass to within 1 mm. or less 
the end. : Я 
Clark cells frequently crack at the point where the platinum bd 
minal is sealed into the amalgam limb. This may be avo! T 


construction recommended by Kahle and shown in Fig. 9. in Mer 
the platinum terminal of the amalgam limb is sealed iris robe 
tube, contact being made by sucking the amalgam up into t ei 
while it is still liquid. The platinum wire should extend a an 
about 2 em. below the point at which it is sealed into шеш the 
the amalgam should cover only its lower half, thus рее the 
glass from cracking at the seal. This construction also reco an 
chauce of contact between the platinum and the electrolyte, 


for this reason is preferable for portable cells. 
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As the cells are to be sealed off above the cross arm after filling, 
they may be slightly constricted beforehand, but if the wall thick- 
ness is not greater than 0°75 mm. this will not be found necessary. 
The length of the tube above the eross arm, as shown in Figs. 2 and 8, 
although greater than absolutely necessary, facilitates the sealing, 
but at the same time somewhat increases the difficulty of filling. 


Cleaning the Cell.— If the cells and filling tubes are badly con- 
taminated with grease, &c., they should be covered with chromic 
acid mixture and allowed to stand over-night. Too long а contact 
of the cells with this cleaning mixture should be avoided on account 
of the danger of forming lead chromate from the lead sealing-in 
glass employed. The cells should then be washed with distilled 
water, filled with aqua regia, which is allowed to remain in them 
for 30 minutes, and repeatedly washed with distilled water. The 
action of the aqua regia on the platinum wires facilitates subsequent 
amalgamation. Ordinarily the cleaning with chromic acid mixture 
may be omitted. 


Agnalgamation of the Platinum Terminals,—In order to minimise 
the possibility of contact between the electrolyte and the platinum 
terminals, especially from shaking in transport, they should be 
amalgamated with a solution of pure mercurous nitrate in dilute 
nitric acid. The amalgamating solution is introduced into the cell 
and a weak current is passed through it from a platinum wire anode 
to the platinum terminal evternally connected to the negative pole 
of a battery. Sufficient mercury is deposited in a short time. For 
portable cells the limb intended to receive the paste may be pro- 
vided with a platinum foil electrode welded to the platinum wire. 
(Fig. 8.) In this case the whole surface must be thoroughly amal- 
gamated, for which a proportionately longer time is required. Espe- 
cial care must be taken, as the amalgamated foil is employed to 
replace the mercury. То remove every trace of the amalgamating 
solution the cell is next washed several times with dilute nitric acid 
and finally repeatedly rinsed with distilled water. The amalgamated 
Burface may be “ rinsed with а small quantity of pure mercury and 
the cell then dried in an air bath at 110 deg. 


Introduction of the Materials.—The materials are most easily and 
neatly introduced by means of filling tubes. Great care should be 
taken not to allow them to come in contact with the walls of the cell. 

The Amalgam.—The zinc or cadmium amalgam, prepared as 
described above, is heated slightly above its melting point, and a 
quantity of it, sufficient to cover the platinum terminal to a depth 
of at least 10 mm., is transferred to the cell by means of a previously 
heated, clean, dry pipette. A pipette with a rounded end, at the 
centre of which is a small hole, will be found more satisfactory than 
one drawn out to a capillary, which the amalgam tends to clog up 
owing to cooling. After heating the pipette, which is provided at the 
upper end with a rubber tube, it is introduced below the surface of the 
amalgam, meanwhile blowing through it to avoid the introduction 
of any of the film of oxide on the surface. A suitable amount of 
amalgam is then drawn into the pipette by gentle suction, the suction 
being released while the pipette is removed from the amalgam, and 
then applied again sufficiently to prevent any more of the amalgam 
from running out. Any particles of the amalgam adhering to the 
outside are then removed by wiping with filter paper and the pipette 
quickly introduced into the cell to within 2cm. of the bottom. 
On releasing the suction the amalgam will run out freely, the 
amount introduced being regulated by again applying suction at the 
proper moment. The pipette is then withdrawn without touching 
the walls of the cell, which, if necessary, may be protected by means 
of a thin glass tube of slightly less diameter than the cell. The 
amalgam may also be introduced by means of a narrow-necked 
funnel previously heated. Particles of amalgam on the cell wall 
cannot exert any influence on the E.M.F. except when forming an 
integral part of the amalgam electrode and not fully covered with 
crystals. They can be removed by the aid of a glass rod, but great 
care must be taken to prevent them from reaching the other limb 
апа contaminating the mercury, which would of course seriously 
influence the E. M. F. 


_ Introduction of the Mercury. — The mercury may be introduced 
into the cell in a similar manner. If a pipette be used it must, how- 
ever, be drawn out to a very fine capillary. The simplest method 
consists in pouring into the cell sufficient mercury to cover the 
platinum terminal to a depth of at least 10 mm., care being taken 
not to introduce any into the amalgam limb. By cautious tilting 
air bubbles entrapped under the mercury can easily be removed. 
Introduction of the Puste. —The paste, prepared immediately 
fore setting up the cell, as described above, is most neatly intro- 
duced by means of a pipette with an opening 8 to 4 mm. in diameter. 
Its consistency should be such that it can be readily drawn up into 
and flow from the pipette; and, therefore, finely.crashed | ш) 
sulphate crystals should be employed. After filling the carefully- 
cleaned and dry pipette with paste, it should be wiped with clean 
filter paper, and a small amount of the paste allowed to flow out. 
The end of the pipette-is then brought close to the mercury and 
paste allowed to flow into the limb to a depth of 1:5 cm. to 2 cm., care 
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being taken to keep the cell walls clean and to avoid trapping air 
bubbles. The paste may also be introduced by means of a thistle 
tube extending to within 2cm. of the surface of the mercury. If 
necessary the walls of the cell may in addition be protected by a 
guard tube. 


Introduction of the Crystals and Solution.—The amalgam and 
paste are next covered to a depth of about lcm. with saturated 
pcm ай sulphate solution, after which pulverised | ы 
tulphate is introduced, а little at а time to avoid trapping air bub- 
bles, to a depth of 1°5 cm. to 2cm. by means of a wide-steinmed 
funnel. The cell is then filled elightly above the cross-arm with 

zine 

saturated odium 
concentration equilibrium at all temperatures to which the cell is 
likely to be exposed, in all cases а saturated solution of zinc or 
cadmium sulphate and а sufficient excess of the corresponding 
crystals over the amalgam and in the paste should be employed. 
The layer of crystals in the mercury limb is intended as a further 
precaution against their leaching out of the paste, ns sometimes 
happens when the solution is not completely saturated. 


Sealing.— The cell is now sealed by the aid of two small horizontal 
blow-pipe flames applied to the cell wall from opposite directions. 
One limb of the cell is closed by a cork and the other by a cork 
nicked at one side, through which passes a glass rod to serve as a 
handle in drawing it out. The cell is gradually heated 2cm. to 8 em. 
above the level of the liquid until the danger of cracking has passed, 
and then beld in the flame, rotating meanwhile, until the tube 
almost collapses, after which it is closed by drawing it out slowly. 
By judicious heating the seal may be nicely rounded by the expan- 
sion of the enclosed air. The second limb is sealed in а similar 
manner. Whenever, in filling the cell, the materials accidentally 
come in contact with the part of the glass which is to be heated in 
sealing, it is first cleaned by wiping with filter paper slightly 
moistened with distilled water and then with dry paper. 


| sulphate solution. In order to maintain a 


A COMPARATIVE STUDY OF PLAIN AND FROSTED 
LAMPS.* 


BY E. P. HYDE AND F. E. CADY. 


Nummary. — The following із an account of an investigation, carried 
out at the Bureau of Standards to study the effects of frosting upon 
the absorption and dietribution of light and change of life of incan- 
descent lumps. 


Much attention has been given in recent years to the proper use 
of diffusing globes around incandescent lamps, These globes have 
the twofold object of hiding from view the brilliant filament and of 


A P 


Fic. 1.—SK8TCH SHOWING STATIONARY AUXILIARY MIRROR IN POSITION. 


producing a more economical distribution of the light. It has 
usually been considered that the same genoral results could be 
obtained by frosting the bulb of the lamp, but this method has been 
called into question, principally on account of the relatively short 
useful life of frosted lamps. The results of frosting may be classified 
under three general heads: (1) Change in absorption; (2) change 
in distribution ; (3) change in life. 

Apparatus and Methods.—The principal apparatus employed in 
the investigation were a Reichsanstalt precision photometer bench 
on which the measurements of mean horizontal intensity and the 
dete:minations of distribution curves were made, and a Matthews 
integrating photometer on which mean spherical candle-powers were 
obtained. The determination of mean horizontal candle-power was 
made in every case by rotating the lamp about its axis at a speed 
of 200 to 250 revs. per min. In the case of lamps having a pro- 
nounced flicker at that speed a single auxiliary mirror, shown dia- 
grammatically at M, Fig. 1, was used. The writers have already 
pointed out that by combining on the photometer screen light 
emitted in two mutually perdendicular directions in the horizontal 
plane, the flicker due to the non-uniformity of the horizontal dis- 
tribution curve of the lamp is greatly reduced, and accurate measure- 
ments can be made. Without some device of tbis kind it is im- 
possible to obtain accurate results for certain types of lamps with 
the rotating-lamp method. In determining the mean vertical dis- 
tribution curves of the lamps the speed of rotation was generally 
about 200 to 250 revs. per min.- For lamps with pronounced 


* Abstracted en the Bulltin of the Bureau of Standards. 
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flickers higher speeds were used, as it is impracticable to use tho 
auxiliary mirror in these measurements. . 7 
The authors describe the rotator* designed and used with entire 


satisfaction at the Bureau. The. Matthews integrating photometer | 


used is of a modified pattern, in which, instead of arranging the 
mirrors at equal angular intervals, beginning with one in the hori- 
zontal, they were placed at the respective angles deduced in a 
previous Paper{—i.e., none in the horizontal, and situated sym- 
metrically in the two hemispheres, so that mean. hemispherical ав 
well as mean spherical intensities сап be determined. In using the 
instrument the substitution method is employed—t.e , & lamp, or 
number of standard lamps, whose mean spherical candle-powers 
are known, are first placed in the rotator and measured, and then 
the test lamps are substituted and measurements are made on them, 
and, to avoid anv possible errors, lamps of asimilar type of filament 
are used as standards, 


Change in Absorption.—Six different types of lamps were used, 
as shown in Fig. 2, oval anchored (A), double filament (В), spiral 
filament (C), double round coil (D), double-flattened coil (E), and 
downward- light filamert (F). Twenty-five 16 c.p., 110 volt lamps 
of each type were obtained directly from the factories, and all were 
seasoned so that changes in candle-power would not occur during the 
investigation. Seven lots of lamps obtained from different factories 
were measured for mean horizontal and mean spherical intensity 
before and after being sent to the factory to be frosted. The decrease 


Fig. 2—Tyrgs or FILAMENTS INVESTIGATED. 


in mean spherical intensity is taken as the 
due to frosting, and a table of the results is 
figures for each lot vary from 3:8 per cent. to 7:5 per cent., the acid 
frosted lamps showing a lower percentage than the sand frosted, and 
the figures are believed to be correct to 1 per cent. of the true value. 


Change in Distribution It would seem at first thought, perhaps, 
that frosting the bulb of an incandescent lamp would produce a more 
uniform distribution of the light ; in other words, the spherical re- 
duction factor would approach unity. Such, however, is not the 
case. The shape of the lamp bulb is an important determining 
factor. There are two ways of showing the effect: (1) By comparing 
the spherical reduction factors before and after frosting, and (2) by 
actually plotting the distribution curves. A number of results are 
kiven ina table, and show that the reduction factor of the oval-anchored 

ps 18 substantially the same before and after frosting, showing 
no tendency to approach unity. The change in the reduction factor 
for all the other types of lamps is small except for the spiral. fila- 
ment and downward.light lamps. The former shows a decrease in 
reduction factor of 5'5 per cent. and the latter a decrease of 8:5 per 
cent.— that is, the effect of frosting is to diminish the mean spherical 
candle-power relatively more than the mean horizontal. 

To emphasise the differences, distribution curves ‘are given in 
the Paper showing the arerage vertical distribution curves of the 
lamps. In Fig.3 we reproduce the curves for the type À of lamp 
which is very largely used. 

* The Bureau will be 
anyone desiring them. 

T Bulletin of the Bureau of Standards, Vol. I., р, 255, 1906. 


change in absorption 
given. The average 


glad to furnish drawings of this instrument to 


Spherical Reduction Factors.—Although various types of inte. 
grating photometers for determining the mean spherical candle. 
power of incandescent lamps have been devised, none could be 
installed and used with satisfaction in a lamp factory. As a result, 
very few lamps have been purchased on this basis, although it is 
recognised as the correct one. At present the mean spheri:al rating 
can best be accomplisned by the use of spherical reduction factors, 
as in the lamp specifications recently adopted for use by most of the 
departments of the U. S.A. Government. The Paper contains a 
table of spherical reduction factors of plain bulb lamps, the average 
figures being for type А 0:826, B 0:806, C 0'912, D 0:884, E 0:972 
and F 1:068. — v 

Change in Life.—This part of the Paper was abstracted in our 
issue of May a 1907, p. 255, and in it the authors explain the 
shortened life of the frosted lamp by the fact that, owing to the 
greater amount of reflection taking place inside the lamp, a greater 
proportion of the light has to pass several times through the carbon 
film deposited on the glass. In the above issue an experiment was 
outlined to determine whether there ure any other elements enter. 
ing to bring about the short useful life of frosted lamps. This ет. 
periment has now been completed, and parti culars are given which 
show that the frosting has no appreciable effect upon the life curve 
of the filament, the short, useful life of frosted lamps being due en- 
tirely to the increased absorption of the light by the deposited carbon 
film, and also the total life did not appear о һе наат affected. 

Temperature.—-Other experiments show hat e temperatures 
of the bulbs of new plain lamps are about 37 C. above room € 
perature, When в new lamp is frosted the temperature of the 
increases by about 9 deg. When a lamp is burned to about 83 pet 
cent. in life the temperature of the bulb rises only 8 de. due е : 
carbon deposit, but when an old lamp is frosted the e “к 
frosting is about 15 deg., and, of course, the energy suppli 3 в 
old lamps is 4 ог 5 per cent. less than that supplied to ER 
lamps. With the great difference in temperature between tho iia- 
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Fic. 3.—Ovat ANCHORED FILAMESTS. 


inent and the bulb the small variations in the temperature ot 
latter would scarcely be expected to change the "ашр bulbs of 
filament appreciably, so that, although it is true E hange i 
frosted lamps are hotter than those of plain lampe, the ticoable in 
the temperature of the filament would probably not be no 
the life. taining fils- 
It is evident that the useful life of frosted lamps con film on thé 
ments of some material that would deposit no absorbing pond- 
inner side of the bulb would be as great as that for „ жең 
ing plain lamps, and the efficiency would only be a 92 0 ш 
less, and experiments on metal filament lamps similar he effect of 
lamps with carbon filaments will be made to determine gcn il the 
frosting on the life of the former. Also it would ie le would 
surfaces of bulbs of frosted lamps were doubled the usefa 
be very much longer than at present. 


ee re ene ac aad 


Capacity and Power Factor of Condensers —A sap en 
of the Bulletin of the Bureau of Standards contains & me 
tion, by Mr. F. W. Grover, of the simultaneous uu vh 
of the capacity and power factor of condensers by ып of con- 
methods. Especial attention is paid to the elimination 9. 
stant errors, and the different methods are compa pn ehow 
one another with that object. Examples are giver of the 
that the power factor gives a good idea of the quality 
condenser. 


THE RECOVERY OF SSLENIUM CELLS AFTER 
EXPOSURE TO LIGHT.* 


BY E. MERRITT. 
The increase in the conductivity of selenium due to illumination 


is not at all an instantaneous effect, and tho recovery after illumina. 
tion is even slower. In some cases the cell must be kept in the dark 
for several hours before the resistance comes back to its original 
value. The writer finds a remarkable resemblance between the 
behaviour of selenium, as indicated by the change in its conduc- 
tivity, and the behaviour of a phosphorescent substance, as indicated 
by the intensity of its phosphorescence. The cell used had a resis- 
tance in the dark of about 50,000 ohms. It was placed in a circuit 
containing & dead-beat galvanometer and an E.M.F. of about 1 volt, 
and was excited by an acetylene flame at a distance of about 40 em. 
The ourves of Fig. 1 correspond to excitations of 10, 80 and 300 
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Fic. 1. 


seconds respectively. The method of plotting the curves is to take 
the difference between the observed conductivity C and the normal 
conductivity C, (measured in the dark), and to plot as ordinates 
the values of (C- Co-. This method of plotting was suggested by 
the results obtained by Nichols and Merritt for the decay of phos- 
phorescence in Sidot blende, and curves showing the resemblance 
are given in the Paper. By the method so far used for selenium 
the author has not been able to make observations within the first 
10 seconds. He finds, however, that the recovery of selenium during 
the first few seconds after the end of excitation has been studied by 
Majorana. f whose results, plotted in the manner explained above, are 
shown in Fig. 2. It will be noticed that the relation between 
(C—C,)— and ¢ is linear for the first five seconds, again resembling 
Sidot blen de. Another resemblance between the two phenomena 


is met with when we consider the effect of varying the intensity of 
In the case of Sidot blende a series of decay curves 


excitation. 


(C- Co- 


Ета. 2. 


taken with constant time of excitation but increasing intensity is 
found to be somewhat similar to a series taken with constant inten - 

sity and increasing duration. The author has found that the same 

ls true with selenium. 

It seems not unlikely that the shar 
In the early stages of decay is due to the fact that the exciting rays 
penetrate only a short distance below the surface. The surface 
ayer is in consequence excited far more strongly than the interior 
and decays with corresponding rapidity. If experiments could be 
made with a sufficiently thin layer it seems not unlikely that the 
curves would be straight throughout their whole course. If the in- 
creased conductivity of selenium produced by light is due to tem- 
porary dissociation, as has been suggested by Bidwell, it is of interest 
to note that the linear relation between (C -C) ~? and t corresponds 
to а substance of the type Саб]. 

dx ле лө уре ып 


" Paper read before the American Physical Society, abstracted 
from the Physical Review. 
t Rendiconti dei Lincei (5), 5, p. 183, 1894. 


curvature shown in Fig. 1 
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COST OF ELECTRICAL POWER FOR INDUSTRIAL 
PURPOSES. 


+ 
1 


The following is an abstract of the adjourned discussion 
which took place at the Glasgow Local Section of the Institu- 
tion of Electrical Engineers, on Tuesday, Feb. 11, in connection 
with Mr. J. F. C. Snell's Paper on the above subject. An 
abstract of the previous discussion was given in our issue of 
Jan. 81 :— 


Mr. Newrncton (Edinburgh) thought that the paper indicated that 
existing undertakings were going to the bad, Iu the paper suction 
gas appeared no cheaper than town gas, und, as everyone knew, town 
gas was being displaced by electricity for power purposes. The 
majority of the large towns in Britain were not solely manufacturing 
towns, and, therefore, there was not the same necessity for high-tension 
current. 

Mr. RAPHAEL compared the supply of electricity to an ordinary 
manufacturing business where there must be a certain fixed output, 

otherwise the undertaking would not pay. 

Mr. Stoppart (Glasgow) gave some particulars of costs taken from 
actual running at his works. The plant consisted of three 400 kw. and 
one 600 kw. sets; load factor 50 per cent.; running charges 0:234, to 
0:25d. per unit; interest and depreciation 0*45d. to 0:464. per unit. 

Mr. Parsons (Govan) gave several instances of losses in cases of 
supply by smaller Corporations. 

Mr. ROBERTSON (Greenock) emphasised the fact that less importance 
was usually attached by large firms to the saving of a fraction of a 
penny pe unit on electricity for power purposes than in the curtail- 
ment of the wages bill, and instanced one shipyard, the only one out 
of eight in his district using a watt-hour meter, where the consump- 
tion of current was about 360,000 units per annum at a cost of £4,000, 
while the wages bill for the same yard was £135,000 per annum. 

Prof. DAILY said that the author seemed to put economy of distri. 
bution first, before convenience to consumers. He thought the three- 
phase supply advocated was of little use for ares and small fans, and 
to most people who wanted these a fraction of a penny saved per unit 
was of little importance and no consideration. If Mr. Snell compen- 
sated the old companies the capital cost would be very much greater 
than the figures given in the Paper, while if he didn't then it would be 
simple rob bary. He saw no reason why the old London companies 
should not succeed with up-to-date plant for power supply running 
alongside the old lighting plant. The Paper seemed to be in favour 
of huge Мова ое but he was glad to see that the old oil engine 
could still do things as cheaply as any other system. 

Mr. SNELL, in reply, drew attention to several misconceptions due 
to his critics not reading the text along with the tables. He hnd had 
to take averages for the purposes of comparison, and Glasgow had 
always seemed to him a conspicuous success. He defined the iversity 
factor as the ratio between the sum of the maximum demands in 
consumers’ works to the actual demand on the station. He believed 
some London companies sold current below cost price for power supply 
at the expense of their lighting consumers. He had no idea of con 
tion, but it 5 паром for the old companies to extend 
owing to their position. The remedy was to his minda combination 
of interests, as with the large gas companies, where they could get 
river accommodation, cheap land, plenty of space, low rates, &c. Of 
course there was a critical size of station which private producers 
might have and which would be as economical asa large supply station, 
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of opinion as to calculated price there would be very little 
to be said about the matter, and the combined station would 
obviously be the most advantageous arrangement. It is, 
however, just this sort of personal equation that apparently 
leads to unsatisfactory results in certain cases. This 
question has been given prominence by Mr. A. R. FEARNLEY, 
the General Manager of the Sheffield Corporation Tram- 
ways, in a popular lecture which he gave last month, 
describing the results obtained on these tramways. At 
Sheffield the tramways are supplied by a separate 
power station, and the cost of power per unit, including 
capital charges, amounted last year to 0:6584. per unit, the 
output being approximately 13,000,000 units, As com- 
pared with this price Manchester pays 1:2594. per unit 
with an output of 25,000,000 units, Bradford 1:144. per 
unit, the annual amount being 9,600,000, and Liverpool 
1114. per unit, with an output of 21,500,000 units. Mr. 
FEARNLEY points out that if the Manchester rate were 
applied to Sheffield the cost to the latter would be 
£32,129 per annum more than at present, so that a contri- 
bution to the rates, which contribution last year stood at 
£24,783, would be impossible, and the fares would have to 
be higher. The fares at Sheffield appear to be particularly 
low, the average length of a penny stage being 24 miles. 

In looking over the cost of power for tramways it is 
noticeable that, generally speaking, the purchase price, 
even for considerable quantities, is in the neigbourhood of 
114. to L'2d. per unit. There is one exception—namely, 
Delfast —where energy is purchased at 0:594. per unit, the 
quantity being about 6,500,000 units. This is actually a 
lower figure than that obtained at Sheffield. On the other 
hand, if one examines the costs for power of those Sys- 
tems having their own power stations one finds that the 
works cost varies between 0:3d. and 0· 5d. per unit in many 
cases. Making allowance for capital charges, one would 
expect the total cost to work out at, say, 0°74. to 0:84. per 
unit. Since the costs of a traction load in а combined 
station will certainly be less than in a simple traction 
station, it is à little difficult to see why the price charged in 
so many cases should amount to 1714. up to 1:3d., or even 
more, per unit for large quantities. 

As to what is a legitimate charge, apart from the true 
charge for such energy, this is rather another question. If 
we are concerned with the actual cost of working, then the 
price charged should not exceed the cost price, assuming, 
of course, that a proper allocation is made of management 
charges. By so charging, the tramway service is made 
as cheap as possible, and the fares may also be made 
as low as possible. Оп the other hand, it may be 
reasonably argued that a cheap tramway service is 
not the only thing to be considered, and that if the 
charges for electric lighting can be lowered by charging 
a little more for the electrical energy to the tramways, 
such a course is justifiable. The view may also be taken 
that, instead of relieving the rates by the profit derived 
from the tramway undertaking, the tariff for electric 
lighting may be reduced instead. A good шапу people, how- 
ever, will urge that tramway working should be rendered 
as cheap as possible, and that the tramway should not be 
expected to contribute to the rates or to the success of any 
other undertaking, because it places a cheap method of 
transit at. the disposal of our poorest citizens and does a 
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great deal to alleviate that overcrowding from which our 
cities suffer so much. As far as the true cost of working, 
however, is concerned, there appears to be some ground 
for saying that, generally speaking, the price charged for 
the electrical energy for large tramway systems is higher 
than it should be. 


D nnn 


THE PROGRESS OF ELECTRICAL SCIENCE 
| DURING 1907. 


BY E. E. FOURNIER D ALBE. 
(Concluded from page 681.) 


Lonisation and Discharge.— Bragg did a great deal of work 
on iouisation during 1907, and eventually showed that all gaseous 
ionisation gives rise to ё rays or slow electrons with a velocity 
of the order of 10* cm. per second. He also showed that the 
stopping power of any gaseous molecule may be calculated by 
adding up the stopping powers of its atoms. The double 
diurnal curve of ionisation observed by Wood and Campbell 
suggests a connection with a similar curve already found in 
the ionisation of the atmosphere. The latter curve is still un- 
plained, but that sunshine has a great deal to do with it is 
seen in the West Indies, where sunrise increases the atmo- 
spheric ionisation a thousandfold. Eve has found the ionisa- 
tion over the Atlantic to be sensibly the same as over land, 
and, after allowing for all known ionising agents operative at 
sea, concludes that the ions must have been mostly blown from 
the land. 

A detailed discussion of atmospheric ionisation is due to 
Homma, whose conclusions reduce the earth’s surface potentia 
from 3,000,000,000 to a few million volts. 

The structure of a lightning flash is the subject of an in- 
teresting study by Steinmetz, who attributes to it a Voltage of 
some 50,000 per foot, a current of 10,000 amperes, a duration 
of a millionth of a second, and a frequency of half a million. 

In the matter of spark discharges little has been done to 
rectify the capricious uncertainties for which that form of dis- 
charge has such an unenviable reputation. It is astonishing 
that differences of 1,000 volts are still found in the spark 
potentials tabulated by various observers. Pringsheim appears 
to have slightly regulated matters by heating the negative 
terminal Hemsalech has doveloped the idea, or at least the 
terminology of “capacity sparks" and “inductance sparks,” 
and has photographed the fourth harmonic of a condenser dis- 
charge with a frequency of 16,600 per second. Wesendonck 
maintains that the auxiliary brush discharge, and not electric 
waves, are the chief disturbing influence. Zeleny finds 
that as the electrodes become larger the spark potentials o 
both signs tend towards equality. Madelung finds the maxi- 
mum potential with a gap of 1 mm. to be 40,000 volts, and not 
200,000 as predicted. Paschen’s law, which makes the spark 
potential proportional to P.D. (pressure into gap-length) is con- 
firmed up to 100 atmospheres by Cassuto and Oechialini. At 
very small pressures the sparking potential is more like 1/P.D. 

Metallic conduction is a subject which has only received 
rational interpretation since the advent of the electron theory. 
It is not surprising, therefore, that much work has been lately 
done upon it under the new inspiration. Koenigsberger 
strongly supports the latest view that metals at the absolute 
zero of temperature are not perfect conductors, but perfect 
insulators. But even at — 200°C. ionisation bas gone so far 
as to be practically complete in metals, and so it comes 
about that the resistance-temperature curve is a straight 
line through the origin, as has again been proved by 
Niccolai for silver from — 189 to 400deg. Where exactly 
the point of reversal occurs nobody knows as yet. Metallic 
conduction appears to be the rule of all solids except salts. 
Hasslinger maintains that even silver sulphide possesses met- 
allic conduction in the cold. Tinstone and galena do so even 
at ordinary temperatures. Melted sulphur is said to exhibit 
some polarisation, and суеп to act as a feeble ioniser. The 
conductivity of alloys has been studied by Schenck, who 
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points out that the enhanced resistance is paralleled by the 
increased viscosity of all mixtures. Such a viscosity also is 
the determining element in diminishing metallic conductivity 
on heating. It is not the number, but the mobility of free 
electrons that suffers. | Р 

Hydrogen has some hitherto unexplained connection with 
metals. It is given out by nearly all of them, and diffuses 
freely through iron at 400 deg., nickel at 450 deg., platinum 
at 576 deg., and copper at 640 deg, It increases their rosist- 
ance in doing so, just as oxygen does when absorbed by silver, 
as Szivessy has shown. 

Thomson has had occasion to slightly modify his view of 
metallic conduction for reasons of calorimetry. He believes 
that the field acts upon the olectrons before they leave their 
atoms, and that their free path is exceedingly small. He for- 
mulates a theory of a kind of electric doublets, and applies it, 
among other things, to the Hall effect. This, however, as 
Adams has shown, can be equally well explained on the older 
theory by an action of the field chiefly on the configuration 
of theatoms, which is different in ferromagnetic bodies and in 
other bodies. But Adams’ free path (3 х 10-6 cm.) seems 
extravagant. А 

In a rather daring recent essay, Bloch has determined the 
number of free electrons per atom, and found it to be 38 in 
silver aud 1°2 іп mercury, with intermediate values according 
to the conductivity. 

Elestrolysis has made some progress sinco Perrin began the 
investigation of ions by means of their absorption bands, The 
“ hydration " of the ions narrows the bands, and can thus be 
followed step by step. 

Pellat's determination of the size of an electrolytic ion from 
Stokes’ law of viscous fall inaugurates that statistical and 
kinetic method which is probably destined to become para- 
mount in future electrical science. 

Jones and Uhler have made somo striking experiments on 
the effect of even slight hydration on the optical behaviour of 
ions They explain everything by hydration. 

Smith, Mather and Lowry have subjected the silver volta- 
те а searching test, which, however, it has triumphantly 
passed. 

Rectifiers have been discovered in the most unexpected 
places. Antimony and tantalum are now in the list, and even 
carborundum (Pierce), especially when platinised on one side. 

Liquid resistances are now measured without electrodes by 
making the liquid a secondary turn in a transformer (Franklin 
aud Freudenberger) This should eliminate many theoretical 
objections. | 

That an absolute vacuum could have a specific heat is not a 
familiar idea. Yet Brillouin purports to show from radiation 
arguments that it is 7 x 10-*T* per cubic centimetre, as against 
2 x 107? for the rarest gas. 

The arc has been chiefly studied from the point of view of 
Poulsen and his undamped oscillations. Mrs. Ayrton’s formula 
has been extended to a number of metals by Guye and Zebri- 
koff, and to small currents by Malcolm and Simon. Humphreys 
has produced an arc between a rod anda plate under very high 
pressure for spectroscopic purposes. Puccianti has applied the 
slitless spectroscope to the alternating arc, and discovered a 
different arc for each spectrum line. Cady has shown that the 
iron“ are really plays between globules of magnetite. Up- 
son's work has proved the importance of a steep slope of the 
characteristic curve in the Duddell-Poulsen arc. This is 
especially good in aluminium. Fleming shows that the energy 
transmitted is as good zs in spark transmiesion, amounting to 
some 40 per cent. 

The mercury lamp has been adopted for stronger currents 
by means of an inner tube (Lilienfeld). It has been shown 
that its radiation is chiefly due to heat, and not to luminescence, 
as sometimes supposed. 

The Moore vacuum tube is an interesting novelty. Filled 
with carbon dioxide it gives a light closely resembling daylight. 

In glow lamps we have had a number of new *' claimants." 
Osmium, tantalum, iridium, zirkon and tungsten in various 
combinations, have been brought forward, and even silicon has 


been pressed into service. The struggle for survival will pro- 
bably produce something very fit indeed. 


Measurements concerning glow lamps have been rendered 
more precise. The twirling of lamps for integrating their hori 
zontal power is condemned. The heat radiation is completely 
intercepted by ferrous ammonio-sulphate solution. They are 
not affected sensibly by the temperature of surrounding objects, 


Variable Currents.—Trouton and Russ have increased ош 
knowledge of condensers by identifying the phenomena of re. 
sidual discharge with those of elastic recovery from overstrain. 
Both are governed by a logarithmic law. Argyropoulos, Deprez, 
and Sève have been at work on a speaking condenser" as; 
development of the speaking arc. 

Monasch has shown that dielectric loss in cables is propor 
tional to the capacity and the frequency. Jollos has founds 
method of avoiding losses in charging а condenser by means of 
a high-frequency current. Eickhoff has indicated points in 
construction which eliminate brush discharges round the edges, 

Coffin has reduced the measurement of capacity to an exact 
science by making its plates of glass and using them à la inter 
ferometer for determining their distance and parallelism. — 

Beaulard has astonished everybody by obtaining freezing 
water with a dielectric constant as low as 3, and ice as low 
as 1:455, 

Methods of measuring inductance have been discussed ly 
Zeleny, Lignana, Silva and Athanasiadis. The last-named 
proposes the use of a quadrant electrometer. 

The self-inductance of a straight conductor has been pre 
cisely formulated by Steinmetz and Ogura. | 

Oscillators and oscillographs have been many and various. 
Langwitz uses aluminium pencils in petroleum for obtaining 
a constant intensity. Villard uses a kind of dynamo with two 
fixed coils to avoid sparks, Weinberg substitutes a жем 
lamp for the arc, and applies the thermophone princip | 
Mosler produces an oscillating are by the simple later 0 
directing a strong air blast against it, but, of course, it sullers 
from inconstancy. | . 

The most oci oscillograph proposed is that based 15 
the motion of colloidal charged particles seen in the ши 
microscope. Terenzio has improved this by imparting а syn- 
chronous motion to the stage. | —€—— 

By means of a concavo revolving mirror, Diesselhors - 
tends the use of Gehrcke's cathode oscillograph to frequenc 
of some 700,000 per second. 

The increased pplication of wircless telegraphy has 1 755 
а good crop of detectors, tuners and directing devices. se 
revives the vacuum tube, and makes ita quantitative алан 
by measuring its resistance. Не also shows how the * е 
may be used to reduce the energy necessary for 5 Ж 

Tieri has invented a “ magneto-elastic " detector rna 
magnetostriction. Austin proposes а thermos aeit isa : 
consisting of a combination of aluminium with tellu 
some other substance. . . 

Ducretet has brought forward a new rapid tuning 
consisting of two flat spirals, parts of which can be и im 

Pickard has obtained a sharp direction by means i га 
low rectangle without earthing. Uller denies m gini 
directive aerial acts as it does on account of the earths 
acting as a mirror. Baur 

The baneful influence of atmospheric ionisa den gate oret 
of transmission is now fully recognised. Fessen iet. » 
the difficulty by doubling the length of his TS ue и 
Canada it is reported that the range was increase ms to have 
times by a fine display of aurora borealis, which see 
cleared out most of the ions. ЕТТТ. 

As regards the telephone, we have had Poincare concern. 
eddy currents їп the core, and Abraham's . en 
ing the remarkable inefficiency of the telephone ше that 
in converting acoustic into electrical energy. letrostatic ele 
investigator expects better things from his и І er) is not 
phone” (an appli cation of the speaking con Е ne is mos 
related. It is inter esting to note that the micropno 
open to improvement. | to have the 

AMagnetism.—Pierre Weiss appears just now ith a gren! 
monopoly of the theory of magnetism. Armen do gauss, be 
electromagnet capable of producing a field of 36, ta at. bigh 
has studied the magnetisation of various elemen 


| : А rehe 
temperatures, basing his theory upon his classical reseà 
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concerning pyrrhotine. He finds that Curie's constant C is pro- 

ortional to the atoms in the molecule, and concludes that 

elta-iron is triatomic. He also finds that the breaks in the 
rusceptibility of iron are exactly paralleled by similar jumpe 
in ita specific heat. He weaves these facts, together with the 
older ones, into an attractive system by means of his theory of 
the internal molecular field, which amounts to some 80,000,000 
gauss, and plays the same part in the theory of ferromagnetic 
bodies as the internal pressure " does in the theory of liquids. 

Among other researches we may mention Battelli and 
Magri's success in obtaining magnetic saturation with periods 
as small as 107° seconds, Gildemeister’s observation that mag- 
netism dies away in 4; ;th second, and a proposal, due to Gans, 
of a series of standard magnetic fielda embodied in specially 
designed electromagnets which vary less than 0:2 per cent. per 
annum, 

Heusler's alloys have somewhat declined in favour. Ross 
finds permeability increased by very cold quenching. McLennan 
finds a correspondence between permeability and magnetic 
elongation. McLennan and Wright have tested whether the 
salts of manganese, aluminium and copper show any special 
behaviour when mixed, but find that they do not. 

In terrestrial magnetism we have Ebert's interesting dis- 
covery of a magnetic pulsation of period 0:025 second, the 
natural pulse of the earth being 0:15 second (Thomson), and 
Nordmann’s observation that a solar eclipse disturbs the earth’s 
field to the extent of 10— gauss. In addition, Senouque has 
found a decrease of horizontal intensity with altitude, amounting 
to 0:00021 per 1,000 metres, and an increase of dip. 


Miscellaneous Г ffects.—Becquerel’s magneto-optic effoct (the 
displacement of crystalline absorption bands in a magnetic 
field) holds the field for novelty and theoretical interest 
Tysonite, à Colorado fluoride of rare earths, shows the effect 
in à marked manner, displacement occurring in both directions. 
But nobody now believes the reversed effect is due to positive 
electrons," but to a local reversal of the magnetic field. The 
bands are much finer in the cold. Their breadth on heating 
is due to the damping of the electrons, which is proportional 
to the square root of the absolute temperature, and is also re- 
sponsible for the temperature coefficient of metallic resistance. 
In connection with this, Becquerel has calculated that only one 
electron in 1,000 million contained in a crystal absorbs light. 

Voigt has developed the theory, not only of this effect, but 
also of the more complex Zeeman effect, which he attributes to 
„coupled electrons. 

The Majorana effect (magnetic double refraction) has been 
traced in a pure non-colloidal liquid by Cotton and Mouton. 
lt is found in carbon bisulphide, and pronouncedly in nitro- 
benzene and other aromatic compounds. 

Photo-electricity has been exceptionally well studied. 
Hallwachs claims to show that photo-electric fatigue is en- 
tirely due to the absorption of gases, but Allen and Laden- 
burg have found fatigue even in high vacua and at high tem- 
peratures. Aigner finds a close relation between contact P.D. 
and шее activity. Ladenburg finds that all electrons 
expelled have the ваше speed, even at different temperatures, 
which supports the idea of atomic disintegration. Scholl 
observes that violet rays make silver iodide conducting. 
Possibly this may indicate a way of superseding selenium. 

The best work on selenium must be credited to Pocchettino 
and Trabacchi. They clearly describe how to obtain the two 
chief varieties of selenium, and have discovered a way of 
enhancing its sensitiveness by treating it with an alternating 
current. Reinganum’s electrolytic selenium cell has been im- 
proved by Reiff. Antimonite turns out to bea very sensitive 
Photo-electric substance. A selenium photometer, using a 
string galvanometer, has been designed by J. Taudin Chabot, 

Carbon has been subjected to many new processes. Houdard 
dissolves 9:2 por cent. carbon in manganese sulphide; Parsons 
melts it under pressure by an electric current. But nothing 
more valuable than graphite is obtained either way. 

The melting points of tungsten, tantalum and osmium have 
been fixed at 3,080, 2,910 and 2,500°C. respectively. 

Instruments. — Among electrometers we have had а quattz- 
thread instrument (Wulf), a ballistic quadrant electrometer 


(Jacoviello a string electrometer (Wertheim-Salomonson), 
and an electrostatic oscillograph (Taylor-Jones). 

Zemplen has adapted the string galvanometer for use with 
alternating currents by showing the strings bright on a dark 
background, where they form a band of varying width. 

Bidlingsmaier constructs a sensitive galvanometer with two 
needles mounted at an angle to each other, as in the magnetic 
variometer. 

Campbell has applied Wien's undamped vibration galvano- 
meter with much success and ingenuity to the discovery of 
upper partials. 

Lori’s new phasemeter and Michaelis’ application of the 
ultra-miscroscope are some of the minor successes of 1907, a 
year rich in work, however barren of sensational developmenta. 


CORRESPONDENCE. 


—MM— 
THE COMMUTATION PROBLEM. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Annexed I send you by book post a proof of a pamphlet 
which I recommend to your attention. In connection with my 
pamphlet, I particularly beg you to remark the following :— 

In your issue of January 81, 1908, p. 601, your reviewer 
expressed his sceptic opinion in respect to an even remotely 
accurate predetermination of the commutation constants of a 
machine." I do not only agree with him so far; I go much 
farther, and I maintain that such a predetermination is indeed 
impossible on the base of the generally accepted theory. 

Firat, because that theory assumes a magnetic commutating 
field which does not exist in good commutation, the field 
being really neutral. ':Secündly, because that old theory 
assumes that sparkless commutation is obtained by the inter- 
action of self-induction with particular electric current con- 
ditions (seg Arnold's assertions and my refutations, pp. 6, 46 
and following in my pamphlet), while in reality the absence of 
sparks is due to the absence of self-induction (see my pamph- 
let, рр. 26, 27). > 

It is perfectly useless to determine an hypothetical self- 
induction, as the commutation does not depend on such а 
fictitious self-induction being large or small, but on the means 
by which self-induction is annulled. І said “hypothetical 
self-induction,” notwithstanding that there exists, of course, 
real self-induction under the conditions of the experimental 
determination of self-induction, or under the conditions assumed 
for its calculation. 

But these conditions are essentially different from those in 
a working dynamo. Apparently where the old theory has 
given any practical result, this is due to the fact that the 
formule served only for empirical interpolation for experi- 
mental results. The ingenious apparatus described by Mr. 
Harrison W. Smith in your issue of January 17, 1908, p. 509, 
is indeed not a demonstration apparatus for illustrating com- 
mutation,” as the title indicates, but an apparatus for illus- 
trating the generally accepted but nevertheless wrong theory. 
Where Mr. Smith said * this coil representing one of the coils 
of an armature as far as the reversal of current through it is 
concerned," he is in accordance with the old theory, but not 
in reality with the dynamo. 

The main point in the dynamo—namely, the movement of 
the coil with respect to the field magnet —is not represented in 
his apparatus. That movement is the cause of the absence of 
self-induction (see my pamphlet, pp. 26, 27), though the coil 
when alone may have-a large self-induction. Mr. Smith's 
apparatus precisely represents that to which I object - namely, 
that fictitious quantities are taken as realities. The conclu- 
sions which may be good for Mr. Smith's apparatus may be 
entirely wrong for the real dynamo. | 

For instance, the division of the pole pieces, as repeatedly 
proposed and experimented with lately by Mr. V. A. Fynn, 
seems a very good thing from the point of view of Mr. Smith's 
apparatus. The polepieces forming part of the supposed 
path of the supposed flux of self-induction, the division of that 
path if it were real would reduce the self-induction of the coil. 
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But in the real dynamo this beneficial effect is not obtained, 
because there is no self-induction in play for good commutation 
with the brushes in the correct position. » 

. Therefore the necessity of shifting the brushes remains also 
when the pole pieces are divided. The question is not the re. 
duction of sparking at the brushes, but the avoidance of 
sparks. Therefore the self-induction must not be reduced, 
but annulled, at least locally, in the zone of commutation. 

The means to obtain these conditions, even with fixed brushes 
and at all loads, are at our disposal. І have fully indicated 
these already in my patent of 1884, wherein I described the 
compensating coils and commutating poles in all the main 
points as they are now used (see my pamphlet, pp. 30, 31, 
footnote 12). І соте now to the third and not the least im- 
portant fault in the old theory—that is, the altogether un- 
founded supposition, admitted in the mathematical formule, 
that sparking should commence at infinitely great electric ten- 
sion. If the word “infinite” is to be maintained, then the 
sparking limit is to be indicated by the opposite expres- 
sion namely, that sparking begins at infinitely small electric 
tension (my pamphlet, p. 20). I hope to publish shortly my 
refutation of Mr. Latour's letter and Mr. Rüdenberg's article 
in the Elektrotechnische Zeitschrift and of Mr. Riebesell's article 
in the first number, 1908, of the Annalen. In answer to the 
latter article, I intend to further demonstrate that the true in- 
ference of the “infinitely great" in the old theory is that that 
theory is wrong. A main point in the whole controversy is 
the lack of а clear conception of what is really a magnetic field 
aud what are magnetic lines (see p. 5 in my pamphlet). 

In addition to what I have said above I beg to draw your 
attention tothe following, relative to Dr. R. Goldschmidt’s article 
in The Electrician of February 7, 1908, p. 634, on The Use of 
Iron for Covering open Slots." If self-induction, as assumed 
and calculated by the old theory, had really anything to do 
with good commutation, then the covering of the slots of the 
armature should have had a very detrimental effect. This was 
also understood by Goldschmidt, but as his experiments prove 
that commutation is really not at all influenced by it, he tried 
to explain that by a supposed “saturation of the iron bridges, 
which is very great in the neutral zone, through the influence 
of leakage fluxes,” as ho said. Now a leakage flux, as indicated 


Fic. 1. 


in Fig. 9. of Goldschmidt's article (reproduced here as Fig. 1), 
that is, direct from one pole piece to the other across the teeth of 
the armature, is only а supposed flux ; it does not exist in 
reality. However, as explanations relating to fictitious fluxes 
and fictitious lines form the main parts of the old theory, 
it is perhaps not superfluous to remark, that when a fictitious 
flux is supposed in a piece of iron, such a supposition will cer- 
tainly not saturate that piece. In reality, the magnetic flux 
will be as shown in the annexed figure, the machine being 
represented in action, with current in the armature and in the 
field magnet. To show at least one line in the cover of the 
commutating slot, 1 have purposely exaggerated the figure, 
not only by assuming a very thick cover, but principally by 
supposing the permeability in tho armature to be much lower 
than it is in reality. In fact, there will be a much greater 
difference between the line density under the pole faces and 
line density in the space between the poles. And as the cover 
of the commutating slot reccives its flux only through the air 
space between the poles and from the weaker back parts of 
the pole tips, it is obvious that practically that cover will be 
neutral and not at all saturated. Dr. Goldschmidt’s cxplana- 
tion is therefore certainly unfounded. 

. As, however, the calculated self-induction and the self-induc- 
tion measured on the stationary armature will be both much 
higher with covered slots than with open slots, and as the ex- 
periments prove that covering the slots has no detrimental 
effect at all on the commutation, the true inference is that the 


calculated self-induction or reactance has nothing to do with 
correct commutation. This results also from my figurative 
representation of the real magnetic field and the real magnetic 
flux, for it shows no closed reactance flux round the commu. 
tating slot, as is supposed in the old theory. 
Self-induction is wholly an electromagnetic action ; it is not 
something immutably bound to any material part of a machine, 
A wire coil will have a certain self-induction. Put a piece of 
iron in it, then its self-induction will be enormously increased, 
Now saturate that iron by an external magnetising caus, 
then the self-induction will again be low. According to ny 
articles in the F. T. J. and my pamphlet, pp. 22. 23, 24, the 
old theory assumes a magnetic commutating field which, in- 
deed, does not exist, while the real cause of correct commuta 
tion is left out of consideration as a point of no importane. 
The consequence of this essentially wrong theory is that 
dynamo calculation is based upon assumptions which hare 
nothing to do with reality. Correct commutation results fron 
the absence of true, actual, or real seli-induction, and this a 
sence of self-induction depends upon the working circu 
stances in the dynamo, not at all upon a fictitious caleulate 
self-induction. An armature may have a large self induetin 
when taken alone, but under the working circumstances inthe 
dynamo there may be perfect absence of self-induction d 
thence perfect commutation. And the reverse may also etr. 
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The real circumstances upon which depends god pem 

have not been taken into oq) n м eon 

my pamphlet, pp. 6, 7, 23, 24, 25, 46 and 10 pm 
TL should be 1 if you would publish the aruba 

with my figure (Fig. 2) and Fig. 9 from p. 635 of you 

for the sake of comparison.—I am, a I. R. E. Меч 

Villa Mar, Scheveningen, Holland, Feb. 6. 


, bat 
[We have received a copy of Mr. Menges papi i 
unfortunately it is too lengthy for us to i a hee 1 
the nature of a reproduction. We must, 1 1 p with 
interesting question as stated by Mr. Menges in ‘i E : 
out supplementing it with extracts, but we sha Ew 
have the views of those whom the author criticises. 


STANDARD NOTATION FOR ENGINEERING 
FORMUL.E.. | 

TO THE EDITOR OF THE KUN un М. 

Sir: I notice in your issue of February N Fori 
Twelvetrees, at a meeting of the Civil and Me standart 
neering Society, mentioned that the Engineer e ider the 
Committee had appointed a sub-committee to coms 
Standardisation of Electrical Nomenclature and 
had selected symbols for the formule: iucorpor* 
of the reports issued. Не secms, howcver, to have electric 
some misapprehension, as the sub-committee on 
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Nomenclature was very kindly abandoned by the Engineering 
Standards Committee in 1905 in order to leave the way clear 
for the International Electrotechnical Commission then being 
formed.—I am, &c., C. LE Maistre, Acting Secretary. 
International Electrotechnical Commission, 
London, Feb. 17. 


PERIOD OF FREE VIBRATION OF A TRANS- 
MISSION LINE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: As there seems to be considerable misapprehension 
amongst power engineera concerning the periods of the free 
vibrations of a transmission line, it may be of interest to some 
of your readers if I repeat what I said on this point in the 
discussion оп Mr. Peck’s Paper at the Institution. The case 
of a single-phase transmission line on open circuit was con- 
sidered, and it was supposed that the resistance of thc line was 
negligibly small. Consider an electrical wave starting at the 
terminals of the machine. It travels along the line with a 
velocity, v, zets reflected at the ends, and returns to the machine 
terminals. If it make the return journey in half the period of 
the applied E. M. F., the reflected waves will be in phase with 
the applied waves and resonance will ensue, the voltage and 
current building up continuously until something breaks down. 
Hence, if / be the length of the line, the frequency of the fun- 
damental free vibration is v/4l, which is the formula quoted on 
p. 683 of your last issue. A little consideration will show that 
the frequency of all the free vibrations is given by (2n + 1)r/4l, 
where n is an integer. 

The latest and much the most accurate determination of v is 
that made by Prof. E. B. Rosa, of the American Bureau of 
Standards. He finds that v — which is the square root of the 
ratio of the clectrostatic to the electromagnetic capacity of a 
condenser--is 2:9971 х 10!? cm. /sec., at 20°0°C. and 760 mm. 
pressure. This result I believe to be correct to within about 
one or two parts in 10,000. "The mean of the best experimental 
values of the velocity of light in vacuo is, according to Rosa, 
‚ 2:0986 х 10!? em. /sec. The agreement, therefore, is sufficiently 
close to satisfy most of us. 

The formula I give for the frequencies of the free vibrations 
of a transmission line takes into account the inductance and 
capacity of the line, but, as I stated, it neglects the effects of 
resistance. With the help of a little trigonometry, however, the 
frequencies at which resonanco ensues in this case can be readily 
found from formula (49) on. p. 471 of Vol. II. of Russell's 
Alternating Currents.” The similarity of the formula for 
the frequencies of the free vibrations of а transmission line 
and that for the free vibrations of a closed organ pipe given by 
Daniel Bernoulli nearly 200 years ago is striking and instruc- 
tive.—I am, &c., ALEXANDER RUSSELL. 

Faraday House, London, Feb. 17. 


THE THERMO-ELECTRIC PROPERTIES OF METALS 
AND THEIR ALLOYS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: There are just one or two final remarks I should like 
to offer on the above subject, if I may so far trespass on your 
valuable space. 

Firstly, I have to thank Messrs. Warren and Murphy for 
reminding me that the base metal of thermo-electric diagrams 
is lead. I was, however, quite alive to this fact, but from 
obvious practical reasons this metal is not used in technical 
and commercial comparisons, preference being given to copper, 
on account of its uniform purity, ita freedom from change with 
annealing, its being procurable every where of uniform quality, 
and the fact that it enters the construction of nearly all, if not 
all, electrical instrumenta. 

The authors now state for the first time what I have guessed 
all along that the phosphor bronze of their original communi- 
cation was a set of phosphor bronzes of varying compositions. 
The analysis is not stated, and hence their base is a base only 
to themselves and others must do as I have done—refer to 
copper, or shall we say lead ? | 

I do not fancy the instrument maker will welcome the intro- 

duction of tco much cast metal into potentiometer construc- 


with a 
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tion; for instance, slider bars, contact studs, connecting straps, 
&c., are usually made of rolled or extruded metal in order to 
minimise the amount of finishing and jointing otherwise neces- 
sary, and if heating and joint making are going to introduce 
a variation of the magnitude indicated by the authors, then 
phosphor bronze (sample А) scores but little over copper, and 
rolled metal is quite ruled out. 

Further, when the instrument maker orders high conduc- 
tivity copper he knows what he is going to get, but he must 
carefully specify his phosphor bronze composition (when the 
authors give it to us) and trust to the material turning up to 
specification. 

Lastly, I am said to criticise the apparatus, but as a matter 
of fact, I merely pointed out that the galvanometer was used 
in the wrong lead, and that the resistance of a 20 fine wire 
copper coil is not a very easy thing to measure, or to rely on 
in the wide range of temperature variations one often gets in 
technical college laboratories.—I am, &c., 


Northampton Institute, E.C., Feb. 17. A. C. JOLLEY. 


LIGHTNING ARRESTERS. 
TO THK EDITOR OF THE ELECTRICIAN. 

Sin: I was somewhat surprised to see the electromagnetic 
theory of the horn lightning arrester referred to in your 
editorial of 14th inst. as being to some extent a new one. In 
South Africa it was sufficiently understood several years back 
for a modification of the original form of horn to have been put 
to use. This modification consisted in во sbaping the horns as 
to cause the shortest distance between a pair of them to lie at 
a distance of several inches, measured vertically, above the 
points where their upward curves begin. A crooked course 
from line to earth was thus secured апа the magnetic action 
ensured. These improved arresters were in usc on the trans- 
mission plant then in my charge of Moodies Gold Mining 
and Exploration Co. in the Transvaal before the war began in 
1899, and to judge from illustrations the modified shape has 
since been adopted in Germany. 

The magnetic action of the horn arrester is an instance of the 
law that any plane circuit traversed by a current tends to move 
so as to increase the area it encloses. From this it follows 
that an arc across overhead transmission lines will travel away 
from the gencrating station, an effoct which was several times 
observed to take place on the plant above referred to.—lam, &c., 

London, N., Feb, 18. H. J. S. HEATHER. 


PARLIAMENTARY INTELLIGENCE. 


— n] 


Patents and Designs Bill.— This bill was read a second time in the 
House of Lords on Tuesday. The Earl of Granard, in moving the 
second reading, explained that the bil! was simply declaratory and to 
remove doubts as to whether the transfer of sec. 25 of the amending Act 
of 1907 to the Consolidation Act in any way affected the right of appeal 
to their lordships' House. The bill provided that so much of ‘sec. 92 
of the Act of 1907 a« provided that the decision of a judge of the High 
Court, to whom a petition is presented by virtue of that act, is to 
tinal does not apply in the case of a petition for the revocation of u 
patent under sec. 25 of that act. 


G.E.R. Bill.—The clause in this bill conferring power to supply 
current to tenants of the company, or occupiers of premises connected 
by siding witb any railways of the company, has been withdrawn. 


Private Bills.— The following bills have been read a second time: 
London and District Electric Supply and South Wales Electrical Power 
Distribution (in the House of Lords): Macclesfield and District Tram- 
ways (Abandonment) and Dublin and Central Ireland Electric Power 
(in the House of Commons). 


ctricity Su Bill—Tbe President of the Board of Trade 
an Tleyd ( у сорри intimated tbat he hopes to introduce a bill 
amending the Electric Lighting Acts “us soon as there seems to beu 
reasonable prospect of time being available for its discussion. 


eg.—In the House of Commons on Monday the 
Бовар нө stated, in reply to a question by Mr. Rees, that 
telegraph poles were at present purchased abroad, and were of red fir. 
Attempts had been made from time to time to obtain supplies of suit- 
able home-grown timber, but hitherto without success. He recently 
invited tenders from all parts of the country. The result was disap- 
pointing, and the only order he had been able to place at present was 
Welsh firm for a small number of larch poles. 
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if poles were used the cost would be about £17, so that there would be 
a saving of £95. People, he said, had a natural antipathy to posts 
being put up in the footway, but while he admitted that he shared 
that feeling, he did not think that it was a sufficient ground for the 
objection taken by the Council to the proposed overhead system. It 
was admitted that the character of the locality was such that the erec- 
tion of telephone ps would not depreciate the value of the adjoining 
house property. It was the duty of the Postmaster-General to improve 
and extend the telephone system as much as possible, and, of course, the 
question of expense had to be considered. In his opinion the Post- 
ater General was entitled to succeed. 

Mr. A. E. Gathorne-Hardy and Mr. Justice A. T. Lawrence agreed, 
and the appeal was allowed. 


LEGAL INTELLIGENCE. 


— — 


London Building Act, 1894.—(Parkins v. County of London 
Electric Supply Co.) 


Last week a Divisional Court (the Lord Chief Justice, Mr. Justice 
A. T. Lawrence and Mr. Justice Sutton) heard the appeal of the 
County of London Electric Supply Co. from the decision of the 
stipendiary at Clerkenwell, convicting appellants of an alleged contra- 
vention of the provisions of the London Building Act of 1894. 

Mr. Danckwerts, K. C., said that the point raised was us to 
what was the definition of the word “structure” in the act of 
1894, and was the thing in question a structure. It appeared 
that. appellants were summoned by the district surveyor of Holborn 
for having laid a “street box” without previously serving a build- 
ing notice under the provisions of the Act. At the hearing of the 
summons before the magistrate it was admitted that appellants, 
acting under the powers of the provisional electric lighting order, 
constructed beneath the footway the thing described as a street box, 
which was used in connection with the repair of the appellants’ cables. 
On behalf of respondent it was contended chat a building notice should 
have been served under sec. 45 of the act. The company contended 
that they were under no obligation to serve such notice. The magis- 
trate held that the street box was a building or structure within the 
meaning of sec. 45, and that the notice was required to be served. He 
fined the company 40s. and £10. 10s. costs. Counsel now submitted 
that the box was not a structure within the meaning of the Act. It 
was only 22) in. hy 24 in. by 30 in. He pointed out that all those boxes 
had to be madein accordance with plans approved by the local authority. 
the highway authority, the London County Council, and the company 
subjeot to an appeal by the Board of Trade. Theonly function of thedis- 
trict surveyor was to see thatthe provisions of the London Building Act 
were carried out. In the present case that act had nothing whatever 
to do with the matter. The County Council had an inspector, whose 
duty it was to watch the laing of these boxes, and who, in fact, did 
so. He contended that the structures about which notice must be 
given to the district surveyor were structures which had to be con- 
structed and executed according to the London Building Act and no 
other structures. 

Mr. Avory, K.C., supported the conviction. 

The Lorp Curkr Justice gave judgment, and said he should follow 
what he said in the Woodthorpe case. The present case differed from 
that in the circumstance, that the structure in the present case was 
very much smaller than it was in the other, and the County Council in 
the present case had had notice given to them under the Northern Ex- 
tension Order. He was unable to see the unreasonableness of the di- 
trict surveyors having notice of construction of these boxes under the 
footway, although he agreed with Mr. Danckwerts that the line must 
be drawn somewhere. He was of opinion that it was quite impossible to 
hold that, because the structure in the present case was smaller than 
that in the Woodthorpe case, it should not be followed. As to the 
other point—as to notice being given to the County Council under 
sec. 13 of the Northern Extension Order—he need only say that the 
reason of the County Council having notice was so that they should scc 
oe things thould be put right from their point of view, and to protect 
their interests. It was clear that the County Council protected public 
interests, quite independently of the district surveyors’ duties. He 
thought that, in the circumstances, notice should have been given to 
the district surveyor under the act, and that the conviction was right. 


nes other justices concurred, and the appeal was dismissed, with 


The Railway and Canal Commissioners also delivered judgment in the 
case of the Postmaster-General v. Woolwich Council, in which a ques- 
tion was raised as to the placing of telegraph wires. The Postmaster. 
General's contention was that the wires should be placed overhead aud 
be attached to wooden poles, The Council contended that the wires 
should be attached to iron poles, to preserve the amenities of the 
height overhead, and in some parts of the borough underground. The 
matter was referred to the stipendiary magistrate. The Postmaster. 
General being dissatisfied with some portions of the magistrate's de- 
cision, appealed to the Commission, who, on Wednesday, unanimously 
decided both points in favour of the Postmaster-General, namely, that 
the wires should be attached to wooden poles and overhead in the parts 
of the borough he desired. 


— 


TIME LIMIT AND OTHER DIRECT-CORRENT 
RELAYS BY FERRANTI LIMITED. 


The question whether direct-current time limit circuit breakers 
should be installed is a somewhat debatable point. As regards 
alternating current circuit breakers on 
feeders, the question has been decided in 
favour of inverse time elements, but, as 
regards direct-current circuit breakers, the 
matter has not been definitely settled. 


Lavalette v. Riches & Co. 


This case came before the Court of Appeal (Lords Justices Vaughan 
W illiams, Farwell and Kennedy) last week on defendants’ appeal 
from a judgment of Mr. Justice Walton. Plaintiffs claim was for the 
balance due for goods sold and delivered. Defendante admitted plain- 
tiff's claim subject to a counterclaim. The facts were given in our 
issue for Aug. 2 (р. 646). 

At the trial the jury found that plaĩntiff had made the promiseon which 
defendants relied in their counterclaim, and assessed the damages to 
which defendants were entitled at £750. Mr. Justice Walton, how 
9) 15 on further consideration, held that the agreement being onc 
М ich was not to be performed within опе year from (ће making 
thereof, and, not being in writing, was not enforceable by reason oi 
the provisions of sec. 4 of the Statute of Frauds. 

At the conclusion of the arguments of counsel, their lordships held 
that the whole contract might have been performed within the year, 
there being no stipulation to the contrary, and, therefore, that the 
contract did not come within sec. 4 of the Statute of Frauds. 

The appeal was accordingly allowed. 


Overhead Telephone Wires. 
ше the Railway and Canal Commissioners (Mr. Jusiic Fic. 1.—Сом! 
denis: nee Mr. A. E. Gathorne-Hardy and Sir J. Woodhoi 
delivered reserved judgment in this appeal of the Postmaster- Genn 
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un 5 the Countv Court judge at Watford, who had held Inverse tims element circuit breakers have _been installed Hs 
Bote: Goa Watfon Council in refusing to consent to Cases In some cases these have consisted d ‘is a very 
Watford, unless the тше telephone wires along Queen’s-road, tachments to the plunger of the release solenoid. Tin ]y satis: 
Sir J. Woobuotsr read t laced underground, was not unreasonable. cheap arrangement, but it is doubtful whether it 18 ео а 0 
that the cost of putting th e judgment, in the course of which he said | factory, as the time element will be a function of the 000 d 
putting the wires underground would be £112, where 
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element can bé attained, which can be adjusted independently of 
the current adjustment, ia by means of a separate relay. 

Ап important installation of such direct-current relays haa re- 
cently been carried out by Messrs. Ferranti Limited on the main 
switchboards of the R. M. S. Mauretania” and “ Lusitania,” 
The combined form of these relays is illustrated in Fig. 1; it 


Another system of direct-current relays, in this case, however, 
without time elements, has been carried out on a switchboard at 
2,000 volts continuous current, and Fig. 2 shows such high-tension 
relays. Owing to the high voltage, it was necessary in this case to 
completely insulate the relay, which was mounted on a slate, insu- 
lated from earth by means of porcelain insulators. The contactor 
is, however, at earth potential, and tho relay operated this latter 
through the medium of a silk cord. On a reversal, therefore, the 
relay operates, pulls the cord and closes the contactor, which causes 
the current to flow through the strip coil circuit. The reversal neces. 
sary to operate the relay can be altered by means of a spring adjust- 
ment in the contactor box. As this latter is at earth potential it can 
be safely handled. 

All the above relays have for their operating motor a small mer- 
cury motor, similar to that used in the well-known new type of 
Ferranti direct-current meter. Many thousands of these meters 
are in operation, and the substantial construction of this little motor 
lends itself admirably for use as a relay motor. A considerable 
number of such relays are now being put on the market, 


LARGE MOTOR-GENERATORS FOR THE LONDON 
COUNTY COUNCIL TRAMWAYS. 


The accompanying illustration shows two induction motor-gene- 
rators supplied by Messrs. Dick, Kerr & Co. (Ltd.) for the London 


County Council tramways and installed in the Elephant and Castle 


Dick Kerr INDUCTION MOTOR GENERATOR rok L. C. C. TRAMWAYS. 


sub-station. These machines are of particular interest from the fact 
that they are the largest of their kind that have,.up to the present, 
been supplied in Great Britain. 

Each machine has a direct-current output of 1,500 kw. at 500-550 
Volts at a speed of 133-185 revs. per min., and can carry 25 per cent. 
overload continuously for one hour. The induction motors are of 
the wound rotor type, with slip rings for inserting the starting resis- 
tance, the stator being wound for the full normal pressure of 6,600 
volts between phases and а frequency of 25 per second. The in- 
duction motor stator consists of a heavy cast-iron ring cast in one 
Piece separate from the baseplate to which it is bolted. The core 
plates are of thin steel, re-annealed after punching, and are securely 
clamped between end plates drawn up by heavy bolts. Ventilating 
spaces are provided along th» length of the stator core corresponding 
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to similar spaces in the rotor core, The stator windings are enclosed 
in micanite troughs, the external loops being taped and finally 
finished over with varnished cord. These loops are protected from 
mechanical injury by ventilated cast-iron guards. The rotor is 
built up on a solid spider of cast steel keyed to the shaft. The core 
is made up of thin steel stampings ventilated throughout its length 
and well clamped together by end plates. 


ЖЕЕ 
MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the post of assistant electrical engineer 
on the technical staff of the borough electrical enginecr and manager, 
Sunderland. The duties include the testing of all plant (both steam 
and electrical), the tabulation and working out of generating costs 
and efficiencies, assisting with the routine work of the department, 

Commencing salary £175 per annum, rising to £200 on the 
completion of six months’ satisfactory service. Applications to the 
Borough Electrical Engineer and Manager, Dunning-street, Sunder- 
land by first post on Feb. 27. See also an advertisement. 

Bristol Corporation require two canvassers for their electricity 
department. Salary and commission. Applications to the city 
electrical engineer, Mr. Н. Faraday Proctor, Temple Back, Bristol. 
See an advertisement. 


Cleveland & Durham Electric Power Co. have vacancies for three 
junior switchboard attendants at the Spennymoor power station. 
Commencing salary 10s. per week. Applicants must have technical 
training. Applications to the Secretary, Hinton's-buildings, Middles- 
brough. See an advertisement. 


А canvasser is wanted, with previous experience and well up in 
general light and power work, by the Northampton Electric Light 
& Power Co. (Ltd.). See advertisement. 

Several first-class mechanical draughtsmen are го ]uired, used to 
fine, accurate detail work. See advertisement. 

Sunderland Corporation invite applications for the position of 
Principal of the Municipal Technical College. Salary £500 per 

annum. Applications to the Town Clerk by noon March 23. 


Mr. Е. В. Alexander, late of Newcastle-on-Tyne 
Electric Supply Co. and Dewsbury Corporation elec. 
tricity works, has been appointed assistant engineer at 
Stamford electricity works. 

Mr. C. T. Cole, of Norwich, has been appointed 
шаі аз superintendent at Dewsbury. 


EDUCATIONAL NOTICES. 


Battersea Polytechnic.—The prizes and certifi- 
cates awarded to the evening students of this institu- 
tion were distributed on Wednesday evening by Lord 
Stanley of Alderley, who in an interesting address 
stated that the progress made by the polytechnics 
must be considered very satisfactory. Thoroughness 
was now being recognised as of the greatest impor- 
tance, and, in consequence, specialisation was re- 
quired in order to meet the needs of different 
districts. 

London Inter-Collegiate Scholarship Board.— 
This board will hold a combined examination for 20 
scholarships апа exhibitions, tenable at University 
College, King's College and the East London College, 
on May 12 and following days. No candidates will 
be admitted to the examination unless they have 
passed the London University Matriculation, or an 
equivalent examination, and are under the age of 19 
on Oct. 1, 1908. The total value of the scholaships 
offered exceeds £1,700. Full particulars and forms 
of entry may be obtained from the secretary (Mr. Alfred E. G. 
Attoe), University College, Gower-street. London, W. C. 


ed Extensive Theft of Gutta-Percha.—At Old-street 
ende Police Court, Thomas Law (labourer), Charles Boniface 
(carman), John W. Eden, John J. Humphries, Charles Branch, 
Alfred Cole, Robert Gibbons, William Sims, James Fribbins and 
Thomas H. Law (son of T. Law), all servants of the | company, 
were charged with being concerned in stealing a |large quantity of 
gutta-percha the property of the Telegraph Construction & Main. 
tenance Co. After hearing some evidence, and on the application 
of Mr. R. B. Muir, for the prosecution, the accused were remanded. 
We may add that the value of the material alleged to have been 
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stolen from the prosecutors is unlikely to reach the amount men- 
tioned by the daily papers, which have published accounts of the 
case, 

Argentina.—The '' Review of the River Plate says the electri- 
fication of the Alberdi (Rosario) line, which it is hoped to accom- 
plish by April next, will complete the electrical equipment of the 
Rosario Tramway Co.'s system. : | 

The Provincial Government have given the Sociedad Co-operativa 
Telefonica permission to extend their telephone system from 
Quilmes to La Plata and Ensenada, the company to place all their 
lines underground within six years. 


Australasia.—Adverting to the report of the committee ap- 
pointed by the Government to inquire into the use of electricity in 
mines (abstracted on p. 648 of our issue for Feb. 7), the ** Australian 
Mining Standard” says 16 collieries in New South Wales һауе 
electric coal cutters (and of these 13 employ only low-pressure 
cables), while 33 in all have generating plant, and there has been a 
gratifying freedom from accidents. The committee adopted the 
recommendation of the British committee, which limits the pressure 
at the *' face ” to 650 volts, but in other parts of mines they con- 
sider that, if proper precautions are taken, there will be no undue 
danger in much higher voltages. 

The South Bulli Colliery (N.8.W.), in which the use of electric 
coal cutters was recently adopted, has also been supplied with a 
Belliss & Morcom engine and a 2,800 volt Siemens а.с. dynamo, 
which drives all the machinery in the colliery except upon the jetty. 


Barnes.— At the last meeting of the Council а report of the com- 
parative cost of various types of electric lamps for public lighting 
was submitted :— 

The number of hours of lighting per annum were taken at 4,000, and 
the cost of current at 14d. per unit. The life of Tantalum and Osram 
lamps was based on the guarantees given by the sellers, that of the 
Nernst being the result of tho Council's experience. The prices given 
in the following table are the net results quoted for large quantities, 
und the candle. powers and consumptions are the mean of several tests 
taken by the Council : — | 

Candle-powers : (1) Nernst £0, (2) Tantalum 40, (3) Osram 60 ; total 
с.р. per post per annum, (1) 200,000, (2) 160,000, (3) 240,000 ; watts 
per b. p., (D 2:1, (2) 1:95, (3) 1:5 ; units рег post per annum, (1) 420, 
(2) 512, (3) 312, ; life of lamp, hours, (1) 450, (2) 750, (3) 750; re- 
newals per post per annum, (1) 8:88, (2) 5°33, (3) 5:35 ; cost of renewal 
per post, (1) 18. 6d., (2) 3s. 9d., (5) 6s.; cost of renewal per post per 
annum, (1) 15s. 44., 121 £1, (3) £1. 12s. ; cost of current per post per 
annum, 1) £2. 12s. 6d., (2) £1. 19s., (3) £1. 19s. ; cost per c.p. рег 
annum, (0) 0 0039d., 2) 0 0044d., (3) 0:0035d. 

The engineer (Mr. C. S. Davidson) was authorised to replace with 
Tantalum lamps 50 Nernst lamps when the lamp bodies give out, and 
а fresh report is to be prepared as soon as this work is completed. 

The salary of Mr. Davidson has been increased by £25 per annum. 
The salaries of the assistant (Mr. Law) and the shift engineer (Mr. 
Kieffer) have also been increased. 


Bray (co. Wicklow).—Messrs. B. Hooper & Co. are applying for 
an order in Council authorising the construction of an electric tram- 
way from Bray to Enniskerry and the electric lighting of Ennis- 


"ау and district, the tramway to be а single line with passing 
places. 


Chelmsford.—The Electric Supply Corpn. are applying for con- 
sent to the erection of overhead conductors for su pplying current 
under the Chelmsford Rural District Electric Lighting Ordor, 1898. 


Dunfermline. — Sir Alex. Kennedy, who recently reported against 
the erection of municipal electricity works, has now been asked by 
the Council to prepare detailed estimates of the cost of & municipal 


station and of a scheme of supply in bulk from the Fife Electric 
Power Со. | 


Ealing.—At the last meeting of the Town Council the proposal 
to make an offer to supply electricity in bulk to Hanwell Council 
was discussed in private. 

Asa result of a joint meeting of the Highways, Open Spaces, Tram- 
ways and Electricity биру committees, the borough surveyor (Mr. 
C. Jones) and the electrical engineer (Mr. J. D. Knight) have been in- 
structed co submit. estimates of the cost of constructing the South 
Baling Tramway on the Dolter surface contact system to a gauge of 
Sft. 6 in., and also estimates of the annual cost of maintenance, &c. 


Blectric Ambulances in the City of London.—At their last 
meeting the Court of Common Council approved an arrangement 
with the Postmaster-General for 10 years in respect of the rental 


of an electric ambulance service for the City at £329. 12s. 6d. per 
annum. 


Electric Lamps.— А circular letter issued by the Ironmongers’ 
Federated Association and the Electrical Contractors’ Association 
states that all interested in the manufacture or distribution of elec- 
tric lamps must be aware of the useless cutting in prices that is 
going on to the detriment of maker and distributor alike. Certain 
manufacturers have agreed to maintain fixed retail prices and are 
announcing the same to their customers, and those firms will be 
supported by the members of the Ironmongers’ and Electrical Con- 


tractors’ Associations, which promise tod i 
o all i i 
prevent the reckless cutting of prices, Ц in their power to 


Electricity in Mining.—An arbitration recently took place 
between Messrs. Cory Bros. and Messrs. F. A. Gray and J. р, 
Lewis, chief inspectors of mines, in connection with a dispute under 
the rules of the Home Office for the use of electricity in mines, In 
Feb., 1905, special rules were proposed by the Home Secretary 
for the installation and use of electricity in mines, and these were 
accepted by all the colliery owners except Messrs, Cory. In Novem- 
ber, 1906, the Home Office issued amended rules, but these were 
again objected to, and hence arbitration has been necessary. The 
point in dispute relates to the last para. of sec. X. of the rules: 
“ All electrical re-lighting apparatus shall be securely locked so as 
not to be available for use except by persons authorised by the 
manager to re-light safety lamps, and such persons shall examine 
all safety lamps brought for re-lighting before they are re-issued." 
In his award, which was recently given, the umpire (Mr. B. Francis 
Williams, K. C.) found in favour of the mines inspectors, and Messrs, 
Cory are to pay the costs of the proceedings. 


Electricity in Textile Mills.—As our readers are aware, the 
application of electric driving has been especially successful in tex- 
tile mills in the Lancashire and Yorkshire districts. We learn that 
Messrs. Crowther, Sykes & Co. are installing electric motors in their 
Foldhead Mills, Mirfield, Yorks., taking energy from the mains of 
the Yorkshire Electric Power Co. The full extent to which electric 
power has replaced steam in the textile industry can be better 
realised from the fact that five years ago there was no electrically- 
driven textile mill in England, whereas at the present time no less 
than 27,000 н.р. of motors is installed in textile mills. The worker 
benefits equally with the mill-owner from the use of electric power. 
Besides clean and health working conditions. the danger to life and 
limb from the use of belts is eliminated by the adoption of the 
direct electric drive. 


Exhibition.—Cordingley’s 18th Annual Exhibition of Motor 
Cars, Industrial Vehicles, &c., will take place at the Royal Agricul- 
tural Hall, London, N., from March 21 to 28 inclusive. 


Gravesend.—The salary of the borough electrical engineer (Mr. 
С. Е. McInnes) is to be increased from £300 to £400, by three 
annual increments of £50, £30 and £20 respectively. 


Hammersmith (London).—The borough electrical engineer (Mr. 
G. Gilbert Bell) has been authorised to proceed with the installation 
of a storage battery to act as a stand-by for exciting the alternators. 
The estimated cost (£700) was included in the loan raised in 1901, 
but the work has hitherto been deferred. 


Hanley.—An inquiry was held here on Monday into the applica- 
tion of the Council for permission to borrow £18,000 for extensions 
of the electricity undertaking. Included in the amount were а new 
500 kw. steam generator, mains, transformers, meters, instruments 
and tools, and also overdraft on mains at December, 1904. and ex: 
penditure under these heads to December, 1906, amounting to 
£5,358, and future extensions from that date amounting to £12,642. 

Owing to the new requirements of the L.G. Board that the 17 0 
diture under each head should be given separately and in detail, t 
inspector (Mr. Н. Ross Hooper) was furnished with full parties 
the expenditure from the commencement, and he decided to 
with the application as at 12th inst., at which date the «ре 
diture in excess of previous sanctions amounted to £9,431, yes 
to avoid the necessity for a further рр at an early 
he also allowed prospective sums to included of new раш 
£5,000, new mains £4,000, new transformers and sub-stations £3, 
and instrument boosters, &c., £538, making a total of £21,969, o 
nearly £4,000 on suspense account for the next two years diea 
beyond the amount applied for. The inspector emphasised the ш) 
made in several recent inquiries that meters and testing d 8 
having short life, should be provided out of revenue ; also bn p 
pendent ledger accounts must be kept of the expenditure абата ` 5 
item of sanction, and the electrical engineer (Mr. C. H. Yeaman 8», 
such particulars for the period since he took осо in the spring 
1905. Mr. Yeaman also pointed out that, while he entirely 16 = 
with the principle of paying out of revenue for all small items, n 
мего a large annual sum in the aggregate, and an undertaking ei 
ing that virtuous policy suffered in its cost sheet in compen ation 
one not doing so, unless such charges were made upon a depreci | 
and reserve fund into which surplus balances or profits were pe 
annually, 


Harrogate.—The Council have resolved not to accede to gi 
quest to substitute Osram lamps in а private thoroughfare see 
present carbon filament lamps, unless the owners of private 8t this 
agree to pay their proportions of the extra cost, estimated, 10 
case, at £54. 


Holywood (co. Down)—The U. D. Council are advised | 
Mesars. Wilkins & Purdon that a generating station sufficiens ne 
public lighting and private supply in Holywood could i abject 
and equipped for £2,000. The Council are considering the 600)" 


Huddersfleld.— It was reported to the Council on Wednesday 
that during 1907 the receipts of the electricity department 
£80,868. 15s. 7d., and the expenditure £19,369. 16s. Bà. 4 10d. 
ing interest, and sinking fund, the net balance was £985. 1 
which was placed to depreciation and contingencies fund. 
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Importation of Catalogues and Prics Lists into South 
Africa.—The Board of Trade have received information from Natal 
that arrangements have been made providing for ‘the prepayment 
of the Customs charges payable on catalogues and price lists sent 
through the post to that Colony by means of Natal postage and 
revenue stamps, to be obtained from the Agent-General for Natal, 
26, Victoria street, S.W. 

The Board of Trade are also notified that the Customs duty 
leviable on catalogues, &c., sent to the Transvaal may ve similarly 
prepaid by stamps procurable of the Agent-General, 72, Victoria- 
street, S.W. 

The Cape of Good Hope is also coming into line in this respect. 

The duty payable on catalogues and price lists imported into 
South Africa under the Customs Union Convention is 25 per cent. 
ad val., or 2d. per pound (whichever rate yields the higher amount 
of duty), with a 8 per cent. rebate ad val. when the lists, &о., are 
manufactured in the United Kingdom or reciprocating Colonies. 
No duty is charged on ordinary catalogues and ргісэ lists weighing 
less than 8 oz. 


Liverpool.—The total income of the electric supply department 
for the year ended Dec. 31 was £274,105. 8s. 6d, including 
£162,076. 8s. 6d. from the sale of energy for lighting and power, 
£2,414 for public lighting, and £108,160. 10s. 8d. from the electric 
tramway department, £2,912, 19a. 10d. for meter rental and 
£1,809. 14s. За. profit on installations and sale of scrap. 

The cost of generation was £74,605. 4s. 7d, distribution £4,248 63. 3d., 
rent, rates and taxes came to £19,942 9s., management expenses were 
£13,433. 133. 8d., and after paying special charges (£3,534. 17s. 9d.) and 
writing off £91. 7s. 5d. for had debts, the balance was £158,449. 9s. 10d. 
Interest. absorbed £62,768. 13s. 8d. and sinking fund £47,122. 18s. 9d. 
After placing £12,023. 2s. 10d. to reserve and £12,000. to renewal fund, 
£27,500 was contributed in relicf of rates. The total capital expended 
to dateix £2,004,080. 15s. 5d., an increase of £102,834.13s. 10d. over 1907. 


London Bridge-Victoria Electric Railway Co.—Last week the 
chairman, directors and general manager of the London, Brighton 
& South Coast Railway Co. made an official inspection of the pro- 
gress of the work in connection with the electritication of the line 
between London Bridge and Victoria. The trains will consist of 
three carriages capable of seating 188 passengers. 


London County Council.—On Tuesday it was agreed to increase 
the salary of Mr. A. L. C. Fell, the chief officcr of tramways, from 
£1,500 to £1,750 per annum. 

An expenditure on capital account of £7,000 was authorised for 
lowering and diverting mains, pipes, wires, &c., necessary for the 
reconstruction of existing tramways in South London. 


L.C.C. Tramways.—The re-construction of the Aldgate-Bow 
Bridge tramway for the G.B. surface-contact system has been com- 
pleted, but horse cars are still running pending the delivery of the 
new cars. 


Mechanical Stoking.— Messrs. Ed. Bennis & Co. have prepared 
for us an analysis of the contracts obtained by them during the past 
year. This analysis furnishes interesting facts in support of the 
theory that the mechanical stoking of boilers is considerably on the 
increase. The contest between machine-firing and hand-firing is 
an old one, but it is only quite recently that the verdict of those in 
charge of boiler houses, and responsible for the production of cheap 
steam, has been definitely accorded in favour of mechanical stoking. 
The analysis is only of those contracts actually published at stated 
intervals during the year, and is not, of course, a complete chronicle 
of the business done by Messrs. Bennis & Co. in this branch of their 
business. An interesting point shown by the investigation is the 
ыр of different industries to which Bennis machines have been 
supplied. 

In the Textile industry Bennis stokers have been supplied to cotton 
manufacturers and spinners, finishing companies, silk works, cloth and 
woollen manufacturers, bleacheis, carpet and calico manufacturers, 
glove factories, thread mills, &c. 

In the Engineering industries stokers have been put in at iron and 
steel works, general engineering works, electricity supply stations, 
collieries, lead companies, oil mills, galvanisers and corrugated sheet 
manufacturers, &c. 

Miscellaneous industries include paper, flour and flint mills, cement 
and brick works, potteries, brewcries, sugar refiners, dairying, 
hotels, &c. 

In addition to mechanical stokers several extensive sets of elevating 
and conveying plant may be added. The mechanical coal and ash-hand- 
ling plant with overhead coal and ash bunkers and automatic weighing 
apparatus supplied to the electricity department of Coventry Corpora- 
tion was valued at £5,000, while that erected for Messrs. J. & P. Coats 
(for Messrs, Clarks’ branch at Paisley) was of the value of £3,200, and 
consisted of a complete coal and wah Калар and storage plant for 
12 Lancashire boilers, practically a duplicate of a similar plant 
installed at Messrs. Coats’ Ferguslie Mills some years ago. Messrs. 
Burnyeat, Brown & Co. (Nine Mile Point Colliery, Cross Keys) also 
pu an order of the value of £1,645 for a complete coal and ush- 

andling plant. 

An encouraging feature of the business done during the past year has 
been the high percentage of repeat orders obtained by the firm, 


Metropolitan Association of Electric Tramway Managers.— 
The quarterly meeting of this Association was held on Friday last, 
when the following members attended: Messrs. H. E. Blain (chair- 
man) (West Ham), A. Coveney (Erith), T. B. Goodyer (hon. secre- 
tary)‘Croydon), W. E. Hammond (Metropolitan Electric Tramways), 
О. Н. Hulme (South Metropolitan Tramways), Н. L. Howard 
(Barking), C. Mittelhausen(Bexley), F. Schofield(Leyton), A. H. Shaw 
(Ilford), and W. C. Ullmann (East Ham). A number of subjects of 
interest to managers in the Metropolitan area were discussed at the 
meeting. 


Post Office Telegraphs.—The accounts of the Post Office Tele. 
graphs (including telephones) for the year ended March 31, 1907, 
have been issued. In the prefatory note it is stated that the Dapart- 
mental committee appointed to consider the various accou nts and 
returns presented to Parliament in connection with the telegraph 
and telephone services, &c., have presented an interim report recom- 
mending the separation of the telegraph and telephone services in 
the Post Office estimate, and effect is to be given to this recom- 
mendation in the estimates for 1908.9. The total receipts for the 
year were £4,869,227 ; telegrams, telephone rentals, &»., producod 
£4,052,125; £243,665 was received in respect of royalties from the 
National Telephone Co. and other licensees; and £73,487 repre- 
sented the value of telegraph services performed for other public 
departments without remuneration. Salaries, superannuations, and 
maintenance of the telegraph апа telephone systems, &c., came to 
44, 077, 665, and the total grons expenditure was £5,011,925. 19s. 414. 
The total net capital expenditure at the end of the year on telegraphs 
„ and the total capital expended on telephones was 

7, 130, 000. 


Presentations. Last Monday evening Dr. Alfred Hay, M. I. E. E., 
head of the electrical engineering and physies department of the 
Hackney Technical Institute since its foundation, was pre- 
sented by his electrical engineering students with a silver ink. 
stand suitably engraved. The presentation was made by the 
Principal, who, in a brief speech thanked Dr. Hay on behalf of the 
students, for his unfailing courtesy, and the conscicntious interest 
he had shown io his work on their behalf. Dr. Hay leaves this 
week for India, having been appointed head of the electrical 
engineering department of the Coliege of Ssience, Bangalore. 


Mr. A. More, assistant engineer at the Urban Electric Supply 
Co.’s works, Stamford, has been presented with a gold-mounted 
fountain pen by the staff, on the occasion of his leaving to take up 
& similar appointment at Montrose, N.B. 


Proposed Copper and Brass Institute.—4t a meeting of copper 
апа brass manufacturers, engineers and others, in Manchester on 
the 13th inst., Mr. W. H. Johnson (Messrs. Richard Johnson, Clap- 
ham & Morris) in the chair, it was unanimously resolved to forma 
„Copper and Brass Institute." The objects of the Institute are 
similar to those of the Irou and Steel Institute—viz. : 

1. To afford a means of communication between members of the 
trades in question, bearing upon their respective manufactures, ex- 
cluding all questions connected with wages and trade regulation. 

2. To arrange periodical meetings for the purpose of discussing 
practical and scientific subjects relating to the manufacture, working 
up and use of the non-ferrous metals. 

It is not the intention of the founders to limit the Institute to the 
copper and brass trades, but to include all those connected with the 
commercially important non-ferrous metals aud their alloys, as lead, 
zinc, tin, aluminium, nickel, silver, gold, platinum, &c., and their 
alloys. It is proposed to hold a further meeting at the Midlund Hotel, 
Manchester, on March 10 at 4 p. m., to which all interested are invited. 
All who hope to attend the mecting or take an interest in the forma- 
tion of the proposed Institute are asked to send their names to Mr. 
William H. Johnson (c/o Rd. Johnson. Clapham & Morris, Manchester), 
Prof. Н. C. Н. Carpenter (The University, Manchester), or Mr. G. 6. 
Poppleton (c/o Wholesale Traders’ Association for the Hardware and 
Metal Industries, Birmingham). 

In forwarding the above particulars, Mr. Johnson points out that 
the formation of the Copper and Brass Institute will give an im- 
petus to the important trades immediately concerned in the smelt- 
ing and manufacture of copper, lead, zinc, aluminium, &c., as well 
as trades less directly concerned, such as the submarine telegraph 
companies, the manufacturers of electric cables, and all electrical 
companies, &c. It is generally agreed that the Iron and Steel Insti- 
tute, by its meetings in Europe and America, and by its papers and 
publications, has promoted the diffusion of knowledge, has hastened 
the adoption of new processes, and has stimulated scientifie research 
into the properties of iron and steel which have led to a wonderful 
extension of our knowledge. This exact knowledge has increased 
the consumption of iron »nd promoted the general welfare of man- 
kind. Similar results must, Mr. Johnson thinks, follow from the 
formation of the proposed Copper and Brass Institute. 


Telephone Message Rates.— Last week the Postmaster. General 
(Mr. Sydney Buxton) received а deputation at Westminster, in 
connection with the new London telephone rates. 

Lord Joicgv, who introduced the deputation, said it was ofa thoroughly 
representative character, embracing many districts and various com- 
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mercial and local interests, including 60 Chambers of Commerce, 20 
County and Town Councils, the Association of Municipal Corpora- 
tions, &с. Ata preliminary соир the deputation decided not only 
to oppose the new telephone rates, but also to ask for a Select Com- 
mittee on the subject. | | 

In reply, the PosrMAsSTER-GENERAL said the interests of the deputa- 
tion and of the Post Office were practically the same. The proposals 
of the Department for а new measured service would be considerably 
cheaper for the small users than the old message rate, and so far as 
the flat rate was concerned, in the case of larger users it was not pro- 
posed to interfere with those who had already entered into contracts. 
The Post Office was responsible for its own rates and not for those of 
the National Telephone Co. As regarded the areas in which the Post 
Otlice had adopted the company’s rates, it was where the Post Office 
had no exchange, and had, therefore, no option. It had been found 
after the flat-rate system was introduced that there was an enormous 
variety in the requirements of telephone users as to the numbers of 
their calls, tho cost at which the service could be supplied, &c. A fixed 
charge, irrespective of the extent to which the wires were used, could 
not be so equitable a8 a measured service which adapted itself by 
means of a scale of payment by results to all the requirements of the 
various users of the telephone system. A fixed charre unduly favoured 
large users and was unduly burdensome to less constant users. In 
the former case the expense worked out at something like 14. per call, 
or below cost price, whereas in the latter case it might represent 1d. 

er call, and it was proposed under the new tariff to charge 4d. per call. 

he flat-rate system had, on the whole, tended to check and diminish 
the development of the telephone system, because no extra money was 
obtained from contract subscribers, who, nevertheless, benefited by 
costly extensions. In certain average cases five ycars ago firms were 
using 5,000 calls in the course of a year, and that had increased since 
to 11,000 calls, but in no single case had the firms in question taken 
up two lines, paying still on the average of the previous 3,000 calls. 
As the service extended the cost materially increased. The more ex- 
changes increased in size the more junctions were necessary, and that 
was estimated to add something like 30 per cent. to the cost. Besides, 
it was estimated that something like Z0 per cent. of the ineffective 
calls were due to the overloading of lines by subscribers under the 
flat-rate system who рий nothing extra for constant use. The 
checking of calls by the Post Office plan was automatic. He would 
be glad to consider any suggestions from business bodies as to 
improvements in administration. Six years ago in London there were 
50,000 lines, all on the flat-rate system, but since the message rate was 
introduced they had four-fold the number of subscribers and 60,000 
lines. The flat.rate system had been abolished in Austrin, and was 
being abolished in France and Germany. If it was right that the 
small user should pay according to the use he made of the telephone, 
it was surely fair aud equitable that the larger user should pay on the 
same principle. The telephones ought to put on a business and 
moderately remunerative basis, and with that view he had taken 
means to have the telephone and telegraph accounts kept separate. 
Until that was done, and further experience had been acquired, it 
would be premature to appoint such a Select Committee as the depu- 
tation had suggested. 

Telephone Wayleaves.—The Metropolitan Water Board has 
adopted an agreement with the National Telephone Co. as to the 
payments to be made to the Board by the company for easements 
for the erection of telephone poles, standards and brackets and the 
fixing of wires and stays on the Board's property. The company 
now pays £224 per annum, and this is increased by £48 per annum. 
T e charges agreed upon are 5s, per pole per annum minimum in- 
eluding 10 wires, additional wires being charged at 5d. per wire per 
pole, 10s. 6d. each per annum for underground connections from 
poles to public thoroughfares, stays 1s. each per annum, brackets and 
crossings being reckoned the same as wires and poles. 


Town Hall Lighting.—Tunstall Town Hall has been fitted for 
electric lighting by Mr. Chas. Pullan, to the specifications of the 
town surveyor, Mr. A. R. Wood, current being taken from Burslem 
Corporation mains. The installation includes about 224 tantalum 
lamps on brass and sheet bronze fittings. A 24 in. electric fan, 
estimated to remove 3,500 cubic ft. of air per minute, has been fitted 
in the assembly room, and another fan of similar dimensions in the 
court room. Two В.Т..Н. ares are used for outside porch lighting. 
The hall has also been supplied with biograph mains. 


Washington Terminal Tunnel Ventilation.— The ventilation of 


the tannel through which trains reach and depart from the new 


Union Terminal at Washington, D. C., U. S. A., has been accomplished 
along lines and by methods that make the installation of special in- 
terest. The proble:n was that of removing from the tunnel all trace 
of gas and smoke left by one passing train before another traia 
should enter the tunnel. This called for a high output of air, 
N i such that the ventilating apparatus 
conned to a small space and attain hi i 
кише of power. я Е 
Ata point about 300 ft. from the terminal porta - 
structed two ventilating ducts, each about Бї. 5 
both side walls of the tunnel to the full height of about 18 ft. witha 
Fore under the tracks. The space available for the fans was 18 ft. 
d 1 10 ft. wide. The specitications imposed by the Pennsylvania 
| | ron Co. called for tuo fans 120 in. in diameter, each capable of 
elivering 260,090 cubic ft. of air per minute against a 13 in. water 


gauge. The speed was not to exceed 145 revs. per min., and the power 
requirement was limited to 120 н.р. The fans installed are of the 
well-known ‘‘ Sirocco" design, with double inlets corresponding in 
dimensions, efficiency, speed and power requirement to the specifica. 
tions just noted. "These fans, driven by electric motors, have now 
been in use for several weeks, and have satisfactorily performed the 
duty imposed upon them. It is interesting to note that no fan of the 
ordinary type less than 17 ft. diameter could be found that would pro- 
duce the output of air required, and the space available did not permit 
the use of a fan of this size. 

The equipment has been furnished hy the Sirocco Engineering Co., 
of New York, which has recently been formed to deal with the 
“Sirocco” specialities manufactured in this country by Messrs. 
Davidson & Co., of Belfast. 

Woolwich.—London County Council having agreed to the con- 
ditions made by the Borough Council, the Jatter body has consented 
to the overhead trolley system on the tramway from Wickham-lane 
to the county boundary at Abbey Wood. 

The Council have increased the salaries of five members of the 
engineering staff of the electricity departinent. 


Dinner. – The first annual dinner of the Midland Branch of the 
Electrical Contractors’ Association was held at Birmingham last 
week. The chair was occupied by Mr. F. Brown, and amongst 
those present were Dr. Gisbert Kapp, Messrs. A. S. Barnard, W. Н. 
Thornbury, W. Shaw, H. Walker, &c. : | 

In proposing the toast of the Association, Mr. Walker explained that 
the locul branch, though it had only been in existence for about five 
months, possessed 20 members. Their object was the protection of 
contractors, and during their short career the local branch had 
smoothed away many difticulties. т 

Dr. Kapp proposed the toast of the ‘Electrical Industries. In 
doing so he said they all saw signs of prosperity in the a 
There might not in some departments be a large margin of profit, but 


.& great deal of work was being done, and the progress of the industry 


was remarkable. Some people said that the Electric Lighting Acts 
of 1882 and 1888, which were the work of Mr. Joseph Chamberlain, ке 
retarded the development of electrie lighting, and these people d hed 
the developments in Germany in support of that contention. He! 
looked up statistics on the point, and he found that in 1896 there were 
twice as many electric lamps installed in England as in (ыш, 
although our population and area were smaller. That difference 
been maintained up to the present. 


The Batti Wallahs —The third annual dinner of this society 
will take place on Saturday, March 7, at the Holborn Restaurant. 
London, at 7:30. At the annual general meeting of the society 
held recently a number of new features were approved, one гак. 
that members are now divided into three classes—full members, 
associate members, and associates. The latter have all the advan- 
tage of full membership, although they may not have been no 
in the P. & O. Co.'sservice. The balance-sheet of the society snows 
a carry forward of over £11, and that the membership has we s 
to nearly 100. Candidates desiring to join the society shou hs 
municate with Mr. J. F. Avila, hon. sec., 20, Buckletsbnty, 
London, E.C. EN E 

Smoking Concert.—The staff of Messrs. Babcock & Wilcox m 
their 11th annual smoking concert on Wednesday evening 0 ad 
King’s Hall of the Holborn Restaurant. Mr. H. W. Kolle presided, 
and an excellent musical programme was provided. 


— 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Tenders will be received at the offices of the Secretary 5 5 
Postmaster-General’s Department, 51, Spring-street, 1 a 
to noon April 14 for the construction and lay ing complete о the State 
marine telegraph cables between the State of Victoria an 000) must 
of Tasmania. "Tenders (accompanied by а deposit of £l, uufac 
state the name of the country in which the cable will be е uen 
tured. "Tender forms, specifications and general ronds Я 
the office of the representative of the Commonwealth of Au 
(Capt. R. Muirhead Collins), 72, Victoria-street, Westminster, Р. 
See also an advertisement. delivery 

Bury (Lancs.) Corporation invite tenders for the supply, i ne 
and erection of two 2,000kw. turbo-alternators, with exciter 


: 1 C4 
condensers. Duplicate copies of form of tender, specific 
may be obtained from the electrical engineer, Mr. S. J. ited 


M.LE.E., Electricity Works, Bury. Tenders must be ondas, 
with the Town Clerk, Bury, not later than noon of j 
March 16, See udver:isement. 


d 
Hull Electric Lighting committee invite tenders for supply pled 
erection of three 500 kw. 2,250 volt c.c. dynamos, to "ror ms 0 
direct to three existing engines running at 270 r. p. m., СЕ 
tender, &c , from the City Treasurer. Tenders to the 0 A 
the committee, Town Hall, Hull, by noon Feb. 27. See 
advertisement. 


READY TO-DAY. 

“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1908 Edition 
of the Big Blue Book, price 15s., or post free in the 
United Kingdom, 158, 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 11, 1908. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers' 
and Dealers’ purposes. The set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and remodelled into handy book 
form ; these are included in the 1908 Plue Book, making 
it the most complete book of the kind ever published. 
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Sydney (N. S. W.) Municipal Council invite tenders for supply and 
delivery of maximum demand indicators of the thermal pattern. 
Copies of specifications, general conditions and form of tender from 
Messrs. Preece & Cardew, 8, Queen Anne's.gate, Westminster, 
London, S. W., to whom tenders are to be delivered by noon of 
March 5. See also an advertisement. | 


Manchester Tramways committee invite tenders for the supply 
of assorted iron and steel castings, portland cement, chippings and 
broken stone, car-wheel tyres, canopy trolley standards, veterinary 
service and general stores, comprising motor parts and accessories, 
controllers, resistances, &c., armature and field coils, motor cases and 
gear cases, pinion and gear wheels, trolley poles, lightning arresters, 
fuses and fuse boxes, incandescent lamps, car switches, bells, &c., 
cells for bell circuits, lighting materials, telephone instruments, in- 
sulating materials, carbon brushes and carbons, power and lighting 
cables, copper, brass and steel wire, galvanised steel cable, overhead 
line material, &c. Tenders to the Chairman of the Committee by 
5 p.m. Monday, Feb. 24. 


Wigan Corporation invite tenders for the right of advertising on 
the tram tickets issued on their system during the year commencing 
April 1 next. The number of tickets issued during 1907 was 
12,000,000. Tenders to the town clerk (Mr. Harold Jevons) by 
24th inst. 

Shoreditch (London) Council invite tenders for supply of stores 
for one year from April 1 next, including paving material and 
asphalt, plumber's and smith's work, timber, ironmongery, india- 
rubber, paints, oils and glass, &c. "Tenders to the town clerk, Dr. H. 
Mansfield Robinson, Shoreditch Town Hall, Old-street, E.C., before 
3 p.m. March 3. 


, The Lighting committee of Islington (London) Borough Council 
invite tenders for supply and erection of (a) 1,500kw. steam turbine- 
alternator, exciter, condensing plant, switch gear, piping, &c., and 
(b) water-tube boilers, coal conveyor, bunkers, steam piping and 
other accessories. Tenders to the town clerk (Mr. Wm. F. Dewey), 
Town Hall, Upper-street, Islington, N., by noon Feb. 25. 

Islington (London) Guardians want tenders by March 10 for 
stores, including electrical fittings and sundries, engineers’ work, 
&c. Forms from the Clerk, St. John’s-road, Upper Holloway, N. 


London County Council want tenders by 11 a.m. March 8 for 
supply of steel girder tramway track rails and fastenings required in 
connection with the reconstruction on the overhead trolley system 
of tramways between Brixton-road and Camberwell Green. Forms 
from the Chief Engineer, Spring-gardens, S. W. 

The Managers of the Poplar and Stepney Sick Asylum District 
want tenders by 10 a.m. March 4 for 12 months’ supply of stores, 
including electrical supplies, ironmongery, &c. Forms from the 
Clerk, Devon's-road, Bromley, London, E. 

Handsworth District Council invite tenders for supply, delivery 
and erection of а 816 kw. engine and dynamo, extension feed pump, 
economiser and pipe work and extension switchgear for 315 kw. 
dynamo. Tenders to the clerk (Mr. E, Ward), before noon March 4. 

Ilford District Council invite tenders for supply and erection of 
one 1,000kw. steam dynamo (comprising vertical engine coupl 
direct to multipolar dynamo) and one water-tube boiler and acces- 
sories. Tenders to the Chairman of the Council, Town Hall, Ilford, 
by noon Feb. 25. 


THE ELECTRICIAN , FEBRUARY 21, 1908. 


727 


Beckenham Council want tenders by noon March 9 for a battery 
of accumulators, reversible booster, milking booster and switchgear 
and automatic stokers, with driving gear and accessories, Specifi- 
cations, &c., from Messrs. Kincaid, Waller, Manville & Dawson, 29, 
Great George-street, London, S.W. 


Manchester Electricity committee want tenders by March 10 for 
supply and erection of natural draught cooling towers at Stuart- 
street generating station. Specifications, &c., from Mr. F. E. 
Hughes, Town Hall, Manchester. 


Dundee Electrical committee roquire tenders by first post March 2 
for supply and erection of e.h.t. three-phase and d.c. switchboards 
and sub-station converting machinery and apparatus. Specification 
from the City Electrical Engineer, Dudhope Crescent-road, Dundee. 

Heston and Isleworth Council want tenders by noon March 2 for 
one year’s supply of stores, including electric cables, troughing boxes 
and sundry electrical supplies, tools, oils, &. Forms of tendor 
from the Surveyor, Council House, Hounslow, W. 

Hackney (London) Council want tenders by 7 p.m. March 12 for 
one year’s supply of arc lamp carbons and nutty slack coal for the 
electricity department. Specifications, &c., from the Town Clerk, 
Town Hall, Mare-street, N. E. 

Acton Council want tenders by noon, Feb. 29 for the supply of 
meters, bitumen, carbons, fuse boxes, meter boards, steel tubing 
and cables during the ensuing year. Specifications, &c., from the 
Electrical Engineer, 180, Churchfield road, Acton. 


Finchley Council want tenders by 5 p.m. March 2 for а 700 kw. 
high-speed engine and dynamo. Specifications, ёс, from the 
Electrical Engineer, Squire's-lane, Finchley, London, N. 


TENDERS RECEIVED AND ACCEPTED. 


Norwich Corporation have accepted the tender of Laurence, Scott 
& Co. for an electric motor for the Roturbo" pump at Trowse 
sewerage works at £450, The Council have decided to take up a 
loan of £2,894 for boiler plant for the electricity works, repayable 
within 20 years on the instalment system. 

Bermondsey (London) Council have accepted the tender of Everett, 
Edgeumbe & Co. for a recording ammeter and that of the Chromo- 
Enamel Co. for 12 enamelled iron plates for advertising the elec- 
tricity department. 

Davidson & Co., Belfast, are supplying 38 Sirocco electric pro- 
peller fans to the new Royal Infirmary, Manchester. The sizes 
range from 12} in. to 8b in. diameter. 

Hammersmith (London) Council have accepted the tender of 
Thomas Parker (Ltd.) for supply of a Rees Roturbo patent self- 
regulating pump at £470. 

City of London Guardians have accepted the tender of Pinching 
& Walton for six dozen 230 volt lamps at 8s. 9d. per dozen. 


Worksop Council have accepted the tender of T. Green for four 
cable drums at £14. 12s. 6d. 

Plymouth Guardians have accepted the tender of Heath & Co. for 
telephone installation, &c., at £41. 

The tender of Maxwell, Son & Co. has been accepted for the supply 
of electric ventilating fans for Dundee Central Police buildings. 


BUSINESS NOTICES. 


Messrs. Geo. Schultz & Co. notify that they have removed to 
more commodious premises 10, Bush-lane, Cannon.street, London, 
E.C. The telephone number (5931 Bank) and the telegraphic 
address (Steelhead London) remain the same. 

The National Telephone number of the Morgan Crucible Co. (Ltd.) 
has been altered to Battersea 1670 (two lines). 

John Hy. Barker, Wm. Hall and Edwin Percy Harvey (trading 
as Barker, Hall & Harvey), civil and electrical engineers, 2, Colling- 
wood-street, Newcastle.on-Tyne, have dissolved partnership. 

“Technical Literature” (of New York) will henceforth bear the 
title * The Engineering Digest." The magazine, which is published 
in England by Messrs. Archibald Constable & Co., 10, Orange-street, 
Leicester-square, W.C., is issued at 1s. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Harris, Lee & Co. (Ltd.), of Johannesburg and London.—A 
meeting of creditors in this matter was called for Wednesday this 
week, and we understand that a statement of affairs has been pre- 
pared which shows as under :— 

Liabilities to creditors £9,317. 63. 3d., debentures and interest 
£4,274. 7s. 10d., and partly secured creditors: Crompton & Co. 
£1,163. Os. 7d., less security £551. 18s. 10d., £611. 1s. 9d. ; Evershed & 
Vignoles, £429. 16s. 1d., less security £29. 8s. 9d., £400. 7s. 4d. ; St 
Helen’s Cable and Rubber Co., £933. 6s. 8d., less security £15.03. 3d., 
£918. 6s. 54. : Natal Bank and J. E. Ferrar £2,428. 16s. 11d.,less security 
£2,391. 9s. 2d., £37. 78. 9d. ; and A. Koppel (Ltd.) £271. 5s., less se- 
curity 259. 1128. 6d, £11. 128. 6d., making the total liabilities 
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£15,570. 9з. 10d: Assets total £17,587. 4s. 9d., and comprise stock in 
trade, at cost, £8,927. 8s. 9d. ; book debts estimated at £4,234. 198. 3d., 
less per contra for consigned goods £271. 158. 6d.; £3,963. 38. 94. ; 
book debts due from directors, &c., estimated at £176. 13s. 8d. ; work 
on uncompleted contracts, £1,922. 9s. 3d., less held by Natal Bank and 


A. Koppel (Ltd.) £1,259. 12s. od., £662. 16s. 9d. ; bills receivable in 


hand £181. 14s. 9d., bills receivable in hand held by the African Bank- 


ing Corpn. £1,012. 10s., less claim as per contra £1,000. 168. 9d., 
411. 13s. 3d.; rebates on freight, £51. 14s. 6d.; cash in hand, 


£143. Os. 9d. ; installation at Bethlehem, O.R.C., £2,825. 5s. 8d. ; plant, 
18s. 11d.; patent for fire alarm, £5, and sundry 
shares, £2. 14s. Therefore, after deductirg £148, 15s. 1d. in respect 
of preferential claims for rent, rates, &., the net assets nre 


tools, &c., £635. 


£17,438. 9s. 8d. 


The company was registered at Johannesburg on Feb. 13, 1905, and 


John G. Carter and John L. Hardy, accountants, of Johannesburg, 
were appointed provisional liquidators on Nov. 15 last year, the ap- 


„ being confirmed hy the Court on Jun. 21 last. The company 


ad a capital of £8,502, in £1 shares, and 2,919 £1 preference shares, 


total £11,421, of which 8,500 shares were allotted to the vendors ns good- 


will, 2,100 applied for by the vendors, and 821 shares applied for aud 
either partly or wholly paid for by friends in cash. H. M. Harris, R. 
F. Botting, W. H. Ferrar and W. L. Lee were the vendors, equally in- 
terested, and were the first directors. Mr. Lee has retired and Mr. 
Behr taken his place. The directors are all enguged in the business, 
and have received a salary of £35 a month each. 

А resolution was passed in 1905 authorising the issue of £5,000 de- 
bentures, and £4,100 was taken up, and later 2900 handed to the liqui- 
dator of the St. Helen's Cable Co., as security for an amount due to 
them at that time. Owing, it is alleged, to non-compliance with legal 
reouirements in the Transvaal, these debentures have been called in 
question, and the provisional liquidators are advised that they are not 
entitled to rank preferentially. 

The company obtained a concession from the Municipality of Heil- 
bron, O.R.C., which was in course of erection. "This concession was 
afterwards sold and resulted in a loss to the company of £1,600. A 
similar concession, obtained in 1904, for Bethlehem, G. R. C., is being 
worked at a small loss. A business carried on in Pretoria, which the 
company took over in 1906, was carried on at a loss, as was also a 
business in Doornfontein, and both these businesses have been closed. 
А contract was also obtained from Krugersdorp municipality in May 
last year for public lighting, and a branch office opened езт Prior to 
July 1, 1907, the company purchased goods in London through a Mr. 
Lang, but the company then acquired this agency. A synopsis of the 
trading of the company shows losses at Johannesburg and other 
branches £4,258. 118. 7d. #768. 1s. 7d. has been written off amount 
owing by directors and £8,500 off goodwill. | 

The provisional liquidators аге of opinion that the liquidation has 
been brought about by insufficient working capital, overtrading and 
the adoption of too large a policy of expansion, with a consequent lock- 
up of capital, expenses of administration, heavy rents, a rendency to 
cut prices to secure business. Following are creditors : — 

„Over £1,000:—Natal Bank £1,588, Tele aph. Mfg. Co. £1,330, 
Simplex Conduits Ltd., £1,236, Crompton & Co (partly secured) £1,163, 
Zurich Incandescence Lamp Co. £1,113. 

Under £1,000 and over £100 : — St. Helen’s Cable Co. (partly secured) 
£933, J. E. Ferrar (partly secured) £840, C. J. Thursfield & Co. £510, 
Evershed & Vignoles (partly secured) £429, Gilbert Arc Lamp Co. 
£214, A. Koppel Ltd. (partly secured) £261, R. H. Harris £250, Turner 
& PUE £209, Cole, Marchent & Morley £206, Rumney & Rumney 
£167, Electric & Ordnance Co. £139, Sterling Telephone and Electric 
Co. £137, Western Electric Co. £117, Natal Government Railway £116, 
Vacuum Oil Co. £115, Stewarts & Lloyds £104, W. T. Henley's Tele- 
graph Works Co. £101, C. J. Duncan £100. 

U nder £100 «nd orer £20 : Gent & Co. £95, General Electric To, £89, 
F. W. Brackett £85, Ward & Goldstone £81, Berry, Skinner & Co. £79, 
J. H. Tucker & Co. £76, A. E.G. Electrical Co. £15, Kurlsbader Kaolin 
Co. (F. Krasa & Co.) £12, Dudbridge Iron Works £67, Gwynnes £63, 
J. Defries & Sons £60, S. Heath & Sons £60, Giddy & Clarkson £60, 
H. Daniels £59, Saxonia Electrical Co. £58, J. Carl £58, A. E. G-English 
Mfg. Co. £56, A. J. Geard & Co. £55, Hoopers' Telegraph Works £52. 
Jaeger & Co. £49, M. Bateman & Co £47. W. Н. Ferrar £47, Ph. 
Rosenthal & Co. £46, Marples, Leach & Со. £45, J. & H. Grevener £38, 
Morgan Crucible Со. 253, Е. W. Ostenmann £38, H. A. Jackson & Co. 
s Union Electric Со, £35, Atlas Carbon and Battery Co. £33, L. 
Gee £33, A. & H. Cochrane £30, South African Investment Co. £30, 

"ecil Hodges & Co. £25, Fabrik Isolierte Drahte £25, African Merchants 
eee С. и: 55 Rotary Pump Ltd. £23, Bottchers 
P» ‚ . Farmi 5 iti | ; 
Эркен Ld ou oe & Son #21, British Prometheus Co. £20, 

"nder £20 : —'Thos. Bolton & Sons. C. Miles Bradley, C. Conradty 

Dorman & Smith, Drake & Gorham, Everett, Edgeumbe & Co., Есе 
Battery& Electric Со. Estler Bros., Edison & Swan 70., O. C. Hawke Ltd. 
Johnson & Philli „Kensington Stamping Co., C. S. Knowles, Olding 
Anslem & Sons. lutte, Scheele & Co., Franz Schwarbe & Co., Dr. H. 
Traun & Sons, F. Wiggin & Son, S. N. Woolff & Sons, Weiss & Biheller, 
Woe & e , 5 & Co., D. M. Kisch & Co., Parker 

i O., Reunert nz, 4 5 : 
Seehof t Vietor, Bw Te лое & Holton, W. P. Sole & Son. 

and under, £250 ; debentures and interest, £4,974 ; billsreceiv 
able (not expected ; A ere ‘ M ur 
seed eom. En ur" £1,263 ; preferential creditors, £148 ; fully 
ie meet ing on М ednesday appointed Mr. Brown, : 1 
and Ordnance Accessories Co., 3i is chair, and Mr. ee крш 
message received from South Africa stating that the firm were unable 


to obtain an offer for tha whole of the stock locally, and understood 
that Mr. Harris would make an offer on behalf of the directors to con. 
tinue the business. Мг. Расе said he had seen Mr. Harris, who was 
unable to make any offer. It was decided that the liquidation of the 
company be proceeded with with a view to an immediate winding up. 


The public examination of P. J. Mallmann, consulting engineer 
and metallurgist, 65 and 66, Wool Exchange, London, EC., took 
place last week at the London Bankruptey Court. Unsecured іа. 
bilities £16,292; assets £873. Failure attributed to inability to 
form a company to take up а process of steel manufacture, 


Claims against Hy. Wainwright, electrical engineer, George-yard, 
Barnsley, by Feb. 29, to Mr. J. B. Ottley, 6, Bond-terrace, Wakefield, 


Deed of Assignment.—A meeting of cre litors of C. Н. Rosoman & 
Sidney Dicks (trading as W. F. Jones & Co.), electrical engineers, 
Dacre House, Victoria-street, London, S. W., was held on the 11th inst. 

The statement of affairs showed liabilities £752. 2s. 9d., all due to 
unsecured trade creditors. Preferential claims were £18. bs. Id. and 
assets were expected to produce £581. 8s. 9d. Debtors entered into part. 
nership in July last for acquiring, at £500, a business previously carried 
on by Messrs. Turner & Burgess, but only a portion of the amount had 
been puid. In order to protect the estate, a deed of assignment was exe- 
сше. The trustee (Mr. Abernethy) had received from the largest trade 
creditors an offer to purchase the stock for £212. It was decided to 
confirm the deed. Following are the principal creditors: Auto 
Claw Co., £25; Cutting Bros. £22 ; Everett, Edgeumbe & Co., £15; 
“ Electricity " £11; Ferranti Limited, £10; J. & H. Grevener, £31 ; 
Société Anonyme Jones & Co., £305 ; Turner & Burgess, £279. 


Sale by Private Treaty.—Messrs. Fuller, Horsey, Sons& Cassell 
have been instructed by the liquidator of the Conduit & Insulation 
Co., Ltd. (Mr. Chas. J. March, F.C.A.), to offer for sale by private 
treaty the business and assets of the company. The works at Zum. 
mers Town, which are & going concern and in fall cperation, will 
be sold in one lot, with the fixed machinery, patents uod goodwill, 
or offers will be considered for the purchase of the entire under- 
taking without the leasehold interest. Further particulars and order 
to view from Messrs, Fuller, Horssy, Sons & Cassell, 11, Billiter- 
square, London, Е.С. See also an advertisement. 


Plant for Sale.—Mr. Н. G. Bishop, 49, Plashet lane, Поп 
Park, advertises for sale a 5 нур. Crocker. Wheeler motor aud u 
8 н.р. Witton moto-. 


" Patent Rights for Sale.—The proprietors of patent 11,50) 
1898, relating to an improvement in the cleaning and scaling 0 
pipes and other metal articles, and of pa:ent 5,902 of 1905, for im- 
provements in pipes or conduits and in tubular fittings, desire to 
enter into negotiations with one or more firms in Great е 
either for the sale of the patent rights ог for the grant of licenczs 3 
manufacture under royalty. Inquiries to Messrs. Abel & "spé 
chartered patent agents, Birkbeck Bank Chambers, W.C. See also 
an advertisement. | rd 
An advertiser offers for sale the patent rights relating to а со 
grip for suspending incandescent lamps. i 


Premises to Let.—Messrs. James Hodgson & Sons, 9», Срег 
Thames-street, London, E.C., advertise that they have good lig 
premises (six floors and basement) to let. 


CATALOGUES, &c. 


Factory Lighting.—The Union Electric Co. is issuing to ed 
tors a small booklet on factory lighting by either the open, enc va d 
or flame typeof arc lamp. We understand that the company ye d 
like to hear from those contractors who have not already ra the 
copies of this useful publication, which should assist in bringing 
merits of the arc lamp before industrial users of light. 


Steel clad Motors.—The ninth edition of Messrs. Mather & deris 
list of steel-clad motors is just published. The range of motors 06 
scribed and classified in this list has been extended by inet. n 
for larger outputs. The motors are made in the open, 5 
dust - proof types, and range in sizes from 1H P. to 250 H. P. 7 
are also wound for circuits between 110 and 500 volts. 


Electrical Company's Publications.—We have received мү 
lists from the Electrical Company which are devoted to poat 
metallic filament lamps, switchboard and traction mete P 
single and three-phase transformers and three-phase LH iom 
large output. The metallic filament lamps are supplied in 


sizes of 25 c.p. and 50 ер, for 100 and 130 volt circuits respectively. 


D. P. Batteries. — The D. P. Battery Co. send us a copy of igh 
catalogue which they have just issued and published in Eogi's”, 
Japanese and French. Most of our readers who obtain a copy V р 
have no difficulty in comparing the French and Eaglish о 
but we fear their best efforts will be baffled when they attempt е 
Japanese. We can, however, comment very highly оп the ei 
appearance of the type-setting in this language. Incidentally : 
may also mention that it appears to take up less space De em 
matter in the other two tongues, The pamphlet is folded into three 


THE ELECTRICIAN ‚ FEBRUARY 21, 1908. 729 
and the matter in each language lies conveniently between the folds. 


There is а good frontispiece illustrating the Bakewell works of the Р ATENT RECORD. 

company, and the rest of the text is devoted to a description of the 

D.P. element and to illustrations of the various types of cells manu APPLICATIONS FOR PATENTS. 

faetured. The publication is a most interesting specimen of cosmo. Nore. — The unde~mentioned A pplications (except those marked +) are not 
politan trade literature. 


| open to public inspection until after acceptance of Complete Specifications, 
Telegraph Instruments.—The Walters’ Electrical Mfg. Co. (Ltd.), | marked + are open jor inspection 12 months after the date attached 
appease о, are issuing their 
telegraph and general electrical instruments, bound up in & sub- Reati . DUE aki 

arial cover. The company specialise in the brodnolion of the Complete Specification VV 
best-known types of telegraph instruments, such as Morse ink 
writers, sounders, relays, galvanometers, galvanoscopes, resistance 
boxes. &c. They also manufacture а line of electric bells, pushes 
and indicators, railway block instruments and telephones and tele- 
phone accessories. All the above aro described and priced in the 
list before us. There is a useful section at the end of the catalogue 


ues is devoted to telegraph poles, line materials and linesmen's 
tools. 


26,546 ErPENSTEIN. Telemeters. 

26,551 PHILLIPS. Way swing joint for electrical wiring purposes. 

26,607 FELTEN & GUILLEAUME-LAHMEYERWERKE A. (1. irect - current 

electrical machinery. (Date applied for, 6/12/06.) 

26,621 & 26,622 CUMONT & Compacnir DE SIGNAUX ELECTRIQUES POUR 
CHEMINS DE FER. Signal and point mechanism. (Date applied 
for, 7/12/06.)* 

25,642 CREIGHTON. Protecting electrical systems and apparatus. (Date 
applied for, 23/2/07.)*t 

26,643 Leitner. Electric systems of railway signalling. 

26,647 PALMER. Electric alarm clocks. * 


December 2, 1907. 
26,673 E Telegraphing or telephoning to or from a railway 
vehicle. 
26,711 KLAUSER. (Bros. Gierse, Germany.) Spanners for insulators. 
26,721 Romer. Coils for telephony and other electrical purposes, 
26,750 WALTON. Insulating composition. 
26,742 DuMAIRE & Moosrx. Sparking plugs. (Date applied for, 
8/12/06. )* + | 
26,762 SCHAFFER. Transforming machine for operating arc and incan- 


descent lamp circuits at low voltage. (Date applied for, 
3/12/06.) * 


clusion with some typical illustrations of the application of these 
brushes, more particularly to d.c. turbo. generators, 


UE — 


SPECIFICATIONS PUBLISHED. 


| 1906 SPECIFICATIONS. 

19,757 B. T-. H. Co. (Kintner.) Signalling systems. 

21,873 B.T..H. Co. (G. E. Co., U.S.) A ternating- current dynamo 
electric machines. 

24,179 Le TaLi (Lederer.) Electric incandescent lamps. 

24,455 Ropinson. Clutches. 

24, 4484 B.T..H. Co, (G. E. Co, U.S.) Control of electric motors. 
(Date applied for, 1/11/06.) 

26,2124, 26,2125, 26,212c CowPER-Corrs., Anodes for electro-deposi- 
tion. (Post.dated, 19/6/07.) 

27,200 ANDERS & THOMSON. Electromagnetic device for circuit. 
closing, indicating, transmitting power and other purposes. 

27,211 LEiITNER. Systems of electric train lighting. 

27,5184 & 27,3188 ScuarFLER & Ук. : Apparatus for electrically 

: firing mines. (Date applied for 30/11/06. ) 
9 Вона Double carbon arc lamp having inclined carbon 
. holders. 

27,740 CowPEn-Corzs. Electrolytic refining of copper. 

27,9324 DEMOLDER. Railway and tramway axle-boxes, (Post-dated 
19/4/05. | | | | 

28,112 В.Т.-Н. Со. & Woopsrivce. Switch controlling mechanism. 

28,127 ScHoRa & Louner. Electric junction boxes for telephone 
systems. (Date applied for, 11/1205.) | 

28,189 BIDWELL. Apparatus for cooling dynumo electric machines. 


1907 SPECIFICATIONS. 
156 В.Т..Н. Co. (A.E.G.) Protective devices for electric trans. 
mission systems. 
820 LiwcoLwN. Dynamoelectric machines. (Date applied for, 12/1/06.) 
1,854 B.T..H. Co. (G.E. Co., U.S.) Lightning arresters. 
2,759 Pack. (U.S. Light & Heating Co.) Transmitting power to 
dynamoelectric machines carried by vehicles. 
5,955 GRAHAM. Telephone systems. 
5,826 LUNDBERG, LUNDBERG & LUNDBERG. Switches. 
6,118 WESTINGHOUSE. Cooling and ventilation of rotary or other 
: electrical apparatus. 
6,912 BEATTIE & BARNES. Securing incandescent lamp-holders and 
other apparatus to the leads or mains. 
8,761 GLouav. Arrangement of the tilament of a high- voltage lamp 
of small energy consumption. 
9,040 MERz. Tramway and railway rails. 
9,477 Lake. (Hote.) Primary batteries. 
9,774 Вовкк. Cutting nippers for removing insulation from cables. 
15,674 ScHONEBERGER & FRAZIER. Electrolytic ship-bottom protector. 
14,753 Scorr. Preventing inductive disturbances and for phase ad- 
justing in telephone, telegraph and other circuits. (Date 
applied for, 9/7/06. ) | 
15,418 SiEMENs-ScHUCKERT WERKE GES, Distributing systems, (Date 
applied for, 5/7/06 ) . 
17,973 BLokAM (Siemens & Halske A. G.) Incandescent lamp ftila- 
ments of difficultly fusible metals. 
18,515 Davy. Ash tray for arc lamp globes. | 
18,855 SIEMENS Bros, Dynamo Works. (Siemens-Schuckertwerke 
Ges.) Motor controllers. | 
18,925 WxsriNeHoUsE METAL FinaMENT Lampe Co. Incandescent 
lamps. (Date applied for, 23/11/06.) | 
20,821 LokBEL & Britisi Ever Reape ErkEcTRICAL Co. Surgical 


underground is proved by its flexibility and convenience and the 
facility with which extensions to any parts of the pits can be in: 


are the following: Bradford Colliery Co. (near Manchester), genar- 
itors of 1, 070 B. H. P. for lighting and power, with motors aggregat- 
ng 482 B. R. P.; Dinnington Main Colliery Co. (Chesterfield), dyna- 
nos of 635 B. H. P., with 895 B. H. P. in motors; Lambton Collieries 
Durham), 250 B.H.P.; Wheldale Coal Co. (Castleford), 450 B. H. p. 


"he pamphlet gives illustrations of some of the machinery supplied 
or installations executed by the firm. 


Portable Electric Tools.—The growing popularity of the portable 
lectric tool is emphasised in the list of these useful devices, which 


amber of light portable blowers which are specially suitable for 
eaning electrical machinery. 


Steel Set Screws,—Messrs. E. F. Moy, Ltd., send us а wall card 
their bright steel set screws, the threads of which are formed by 
new rotary screwing die. The card has a red background, and 
ustrations and tabulated price list of the screws are printed upon it. 


Are Lamps.—The Warner Engineering Co. are issuing a price 
st of Warner-Solio arc lamps for direct and alternating current. 
18 claimed for these lamps that they give the economy of flame 
c lamps without coppered carbons or metal core, and are there- 
re suitable for both exterior positions and for confined interiors. 


Electrical Testing.—The Westminster Electrical Testing Labora- 
'J are issuing a new pamphlet of fees for electrical testing, &c. 


Weighing Machines.— Messrs, Hodgson & Stead, of Salford, Man. 
‘ster, send us a copy of their latest list of weighing machinery for 
de and industrial purposes. This matter has been put up in a 


stantial bound booklet, which will doubtless be perused by in. 
bated engineers. 


nzulating Materials, dce.—Messrs. Arthur Cort & Co., 8033, 
mberwell road, London, S.E., are issuing their wholesale price 
› Which gives prices and particulars of insulating hard or flexible 
canised fibre (red, grey or black), in sheets, tubes, rods, washers, 
res, &c., ‘for electrical, mechanical, tramway, motor car and 
oral engineering Purposes, ав well as balata, gutta-percha and 
on belts, gutta-percha sheet, tubes, &c., Chatterton compound, 
ute and vuleanite, &c. The prices are subject to discounts ac- 
106 to quantity required. 


'Ubber Insulation. — From the Habirshaw Wire Co., Yonkers, 
^ We have received a copy of a pamphlet reprint from the 
ectrical World ” of an article on “ Rubber Insulation for Con- 


lamps. Е Конева 
ors,’ by the manager of the company, Mr. F. J. Hall. . 22,618 WHITAKER & Wuitmore, Joints for tramway and railw ay rails. 


780 THE ELECTRICIAN, FEBRUARY 21, 1908. 


the kilowatt, the electrical unit corresponding to horse-power in steam 
plant. We propose, therefore, in future to make our retums of 
connections in kilowatts, and if you desire to compare them with 
the past it will be necessary to recollect that our calculation is that 
1 kw. will supply 32 of the old 8 с.р, lamps. Measured on this 
seale, our new 'connections during 1907 amount to 1,038 kw., ar 
increase of 10 per cent., and the largest addition we have ever 
made in one year. There is one other important matter on which 
1 must say a few words, which will bo partly in anticipation of the 
confirmatory Wharncliffe meeting, to be held at the end of the 
present meeting. Last year, ns you know, we joined the other London 
companies in a scheme for joint production of electricity in bulk. 
The bill brought in foc this purpose was, after the rejection of the Lan. 
don County Council Bill on preamble in Committee, not allowed to be 
read a second time. We met the other companies again on the question 
of promoting another bill in the present session of Parliament, but as 
the new scheme was taking shape, the West End companies found that 
the conditions in their area were £o different from those in the rest of 
London as to render actual co-operation difficult. The West End was, 
in fact, recognised as an area requiring special treatment in the seheme 
identified with the name of Mr. Merz, and his separation of the non- 
industrial area from the industrial was based on sound principles, We 
have now convinced ourselves by a careful canvass that ourown district 
does not need, апа probably never will need, ub аш provision for the 
supply of power in bulk as distinct from the ordinary supply for lighting 
urposes. Whatever field there may te for power supply and I may say 
that it is a field which we are diligently cultivating-—can be sufficient! 
dealt with by ourselves, without any special provision of new bulk 
stations ; and we did not feel ourselves justified in committing yod to 
any plan which would in one form or another have made us 5 2 
the provision of capital needed only for parts of London in whie d 
have no interest. On the other band, we feel, as we have long telt, 
that in the interests of economy and steacliness of supply it is very m- 
portant that wein the West End should have the power of pe up 
our various generating stations. We therefore decided, with id 
friends, the Westminster, Kensington and Notting Hill Companies, 0 
promote а bill of our own. I need not say that we did и о is 
sort of hostility to the East, End companies, to whom we heat K 
wish success. The bill which will resently be laid belor Г 
its most important clause practically identical with that whic и 
approved two years ago. 10 gives the four West End pem i 
wer to link up their systems, and so to combine their eod Е 
ulk. Тһе advantages of this interconnection, both in а 
safety of supply and in economy of management and in са dum 
are so obvious that I need hardly detain you on this point. | u M 
is another provision which is new to you and which Тее К 
mention. We propose to make a maximum charge for t e ane 
of power as distinct from the maximum for lighting. 15 ы 
bably aware that we are now supplying power at | е our (at 
charge of ld. per unit. But that is purely voluntary on je 
and н we find it good policy to do во. We now 1 ad 
limit our eharge to a maximum of £6. 158. per annum a7 
kilowatt installed, with a further charge of 0354. ү 5 бшк 
is the price which was proposed in the London Coun 1 
Ph to impress upon you is that d | М 
tically all our customers this maximum price is actually mer А 
аге already charging. It is true that for customers wit | ое ШШ 
lasting for more than eight hours per day the price wn rdly any such 
less than 1d. per unit. But we have at present got er Joes not 
and, to judge from the industrial conditions of our distri ber or then. 
seem likely that we shall ever have an appreciable п а 
We, like the other London companies, have inade а е 110 i 
we are in a position to prove that the supposed о : least in West 
industries for cheap electrical ene does not exis и which for al 
minster. We are actually offering power at a ra Sed in any of 
likely customers is less than that which has been prom hing tle 
the bills which have been before Parliament. hi: 9 do not rei 
use of power with all our energy, and yet we fin id I for light: 
à demand amounting to more than 12 per cent, of ee widely 
ing. That, I think, is the best answer to many * Dos c statements 
advertised ¿o the disadvantage of the existing кшн ч We are Some 
which I do not hesitate to call reckless and misl 10 oes not invels? 
times asked if our supply for power at 14. per un! fdent answer u, 
an actual loss. To that question we can give 8 cou 12 per cent. © 
the negative. While our power supply is as ote Г is of th 
the whole, and is chiefly taken during daylight юа stal cost 
nature of a by-product. It involves no addition i 05 comparatively 
and practically none to our running costs, beyer running for #02" 
trifling charge for coal and water in keeping boilers un with а pro 
extra hours —a charge which at 1d. per unit leaves win 
If, however, the demand for power should reach 0 might be "^ 
involved additional plant and а larger staff, then ! nd we might fi: 
sary to put a fair share of this cost on the supply, har proposed ш 
it advisable to take advantage of the maximum с TÉ accounts аг! 
our bill. I now move the adoption of the report à 
the dividends set out therein. ‘hich was eM nel 
Sir JOHN H. MORRIS seconded the motion, “ ji 
unanimously. eh. and ts 
The POLO directors, Sir J. H. Morris and Mr. is duro ES. 
retiring auditors, Messrs. Deloitte, Plender, anm the latter“ 
been re-elected, the CHAIRMAN, in connection wi д , 
election, said: The Board of Trade have instituted ® oing 
any rate as а tentative measure, by which they are E aa equi 
tho certificate of Messrs. Deloitte, Plender, Grifüthe from their 9" 
lent to the certificate they have hitherto requi 
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St. James’ & Pall Mall Electric Light Co. (Ltd.) 


The ordinary general meeting of this Company was held on Tuesday, 
at the Company's offices, Carnaby-street Station, Golden-square, 
London, W., Mr. WALTER Lear presiding. К . 

The GENERAL MANAGER AND SECRETARY (Mr. Ё rederic J. 
Walker) read the notice calling the meeting and also the auditors 
report. 

FHE CHAIRMAN., after explaining that the nbsence of Colonel 
Balfour from the chair was due to his having met with a rather severe 
accident, said : The most prominent figures in the accounts which wo 
submit to you to-day are those of the balance of the revenue of the year. 
This amounts to £32,277. 19s. 6d., against £30,094. 2s. 6d. for 1906, 
an improvement of nearly £2,200. In addition to thie, you will see 
that the Central Co. has declared a dividend of 5 per cent. for 
the year, amounting to £2,500 on our holding. This dividend was not 
declared till after Dec. 31, and, therefore, could not be brought into 
our statement for 1907, but it has none the less been earned within 
the year, so that the entire improvement in the earnings as compared 
with the preceding year is close on £4,700. Our sales of current have 
increased by the handsome figure of over £7,000, due to the supply of 
over 860,000 additional units, or over 10 per cent. increase in the year, 
while the average price has fallen by about 0:1d., from 5:214. to 5'11d. 
Against this, we have, of couree, to set an increase in the price of 
coal, and I may also call your attention to the rather heavy item 
of £1,893 odd under the head of ** Repairs and maintenance, other 
machinery, meters, &c." We have found it necessary to have a thorough 
overhaul of our meters, many of which were found to be under- 
registering through wear. You will also notice а marked increase in 
capital account under the head of meters due to the same cause. We 
have no doubt that this outlay will soon recoup itself, and it isa satis- 
faction to us to be able to tell you that owing to the liberal allowance 
for depreciation which we have made in the past our stock of meters, 
even after a great deal of necessary scrapping, is worth materially 
more than the figure at which it stands in our books. Salaries and 
wages have increased by £476, which is about proportionate to the 
extension of output. On the other hand, there has been a decrease in 
expense under two important heads—namely, rates and taxes, about 
£1,300, and law expenses nearly £1,100. The former is due to the 
falling off in 1906 of our net revenue, on which our assessment is ulti- 
mately based; the latter to the fact that we had not last year the 
severe Parliamentary tight which cost us so much money and anxiety 
in 1905. "These, I think, are theonly important points in the accounts 
on which it is necessary to comment ; but I hope that I am justified 
in saying that the year as a whole shows е of the elasticity 
of your business, and its power of recuperation after two or three 
years of marked depression affecting the electrical industry as a 
whole. As to the future, I am certainly not going to make any 
promises; but you will, 1 think, wish that I should say something 
nbout several matters which are of great interest to all who are in- 
terested in electrical undertakings. We have several times been asked 
yee our views as to the effect of high-etliciency metallic 
filament lamps upon our business. Well, on that subject we are now 
beginning to have some experience. Such lamps have been already 
installed in our district on a large scale, and they have undoubtedly 
led to a sensible loss of revenue— that is, the increase in our revenue 
would have been considerably more than it actually was in 1907 had 
such lamps not been installed. And I may add that, in the coming 
year, we must look forward to the continuance of this element of loss 
in revenue. That is the first and obvious cffect of lamps which will 
give twice or even three times the amount of light for the same con- 
sumption of current. But it is quite clear that we need not fear, as some 
seem to have done, that the loss will be an unmitigated disadvantage 
to us. In the first place, the change is coming about gradually ; the 
metallic lamps are not yet brought to a point at which they can sup- 
plant the carbon filuments at once and in all places ; far from it. In 
the second place, our experience shows us that the new lamps will in 
many cases create a demand for more light rather than for a reduction 
of the current used, ao that the loss of current is by no means to be 
measured by the increased efficiency of the lamps. And thirdly, and 
thi» is the most important consideration of all, the new lamps, 
by cheapening the cost of electric supply, will afford us invaluable 
help in spreading the area of consumption. Our officials, in com- 
mon with those of other companies, are working to devise means 
by which, through the agency of these lamps, electric light 
may be no longer a luxury for the rich, but an economy for the 
poor. We are convinced that in the large class of small sho 
open to late hours there is a most valuable field for us, a field 
which hitherto it has been impossible for us to touch, but which will 
shortly be within our reach; and we are confident that if we can obtain 
п footing here we shall be far more than compensated for any initial 
loss among our larger customers. Finally, the introduction of the new 

lamps will largely increase the capacity of our existing plant, and so 
diminish our need of fresh capital expenditure. We are thus prepared to 
welcome the efticient lamp as promising us that broadening of the basis 
of our industry which is the best guarantee of permanent success. One 
incidental result of the high-efficiency lampe has been to rendertheterm 
8 c. p. lamp" meaningless asa unit in calculating our connections. The 
measure has always been a rather vague one, as it is, of course, not pos- 
sible for us to control the lamps which a customer may choose to use upon 
his circuit. All that we can tell is the probable demand which апу cus- 
tomer muy make upon us fur energy, and the proper measure of this is 


— 


THE ELECTRICIAN 


official auditor. This will mean the enving of a considerable part of 
the fees we have had to pay the Board of Trade for their audit. It 
will be done once instead of twice, which is wasteful, and we shall be 
glad if the Board of Trade see their way to continue the new system. 

The CHAIRMAN (continuing) said : I now movea vote of thanks to 
the manager, engineer and staff for their efficient service in the conduct 
of the business during the past year. Considering aH the difticulties, 
last year has been a very satisfactory one, and the result achieved 
testifies to great energy and hard and intelligent work on the part of 
the staff. I am sorry Mr. Dobson is not with us to-day, but he has 
been advised to take a rest, and we have accordingly given him leave 
of absence. Iam sure you will join in hoping that he will return to 
ns in a few weeks considerably benefited by the change. 

The proposition was unanimously agreed to. 

The meeting was then made extraordinary in order to consider a 
resolution approving the Company’s bill before Parliament. This was 
duly approved. 

A unanimous vote of thanks to the chairman and directors ter- 
minated the proceedings. 


National Telephone Co. 


The ordinary general meeting was held yesterday, Mr. Grorce 
FRANKLIN (the president) in the chair. 

The SECRETARY (Mr. Albert Anns) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said that very little could be added to the lucid 
statement which had been submitted to the shareholders. The whole 
story, whether they judged of the results of the year or of the 
half-year, would be perfectly satisfactory alike to the shareholders 
whose capital subscriptions had made ruch development possible 
апа to the telephone-using public whose wants the company were 
constantly endeavouring to supply. The income accrued in re- 
spect of the business of the half-year had increased by £145,346. 
The first charge upon their labours, the Post Office royalty, had 
now absorbed £132,621, an increase of £14,121. Working expenses 
were £780,332, an increase of £69,840. There were one or two items 
in the working expenses which deserved special attention. Rents, 
rates and insurances had increased by £9,637, largely due to the 
enlarged liability of the company under the Workmen’s Compensation 
Act, 1906. Administration and management had shown an increase 
of £37,602, due to growth of the business. Those expenses in- 
cluded £15,000 transferred to the compensation fund authorised by 
the shareholders. Maintenance and renewal of lines and in- 
struments showed an increase of £17,135, but the percentage 
of working expenditure to net income had fallen to 62:20, 
the lowest point in any half-year since 1903. For the corresponding 
half-year it was 63:25. The net result was an increase of £61,385 
appropriated by an increase of £7,258 in debenture and other 
interest, £42,103 increased dividends, £10,000 more to reserve, 
which, with differences in balances brought forward and carried 
forward, made the increase of £61,385. Dealing with tho figures 
for the complete year the chairman said that 1907 showed an in- 
crease in income over 1906 of £265,233, whilst a year ago the in- 
crease only amounted to £224,636. Post Office royalties showed an 
increase of £26,071, working expenses an increase of £127,863, and 
the net result was £111,299, the percentage of working expenses to 
net income being 63°59, compared with 62:60 per cent. ‘The large 
increase in revenue, he thought they might take it, was entirely due 
to the large capital expenditure during recent years, which had made 
it possible for the board to grapple with the demand for telephone 
services and to supply it in the best possible way. "The increased 
profit of £111,299 had been appropriated us follows: Debenture and 
other interest £18,891, preference and ordinary dividends £71,796, 
reserve £20,000, and the increased balances forward accounted for 
the rest. In the distributions the board had felt able to recommend 
6 per cent. per annum on the deferred stock, after putting aside during 
the ы £275,000 to reserve, which now amounted to 42.612, 000, and 
the bourd hoped between now and the expiry of the company's licence to 
makethis strong enoughto protectthe shareholders' capital from shrink- 
Age, as & result of any valuation which might then be placed upon 
the company’s plant. If in so doing they made excess provision, 
such excess would belong to the shareholders. But prudence for- 
bade any policy other than that pursued by the board. Turning 
to capital account, the total capital expenditure was £13,546,376. 
This, divided by the total number of stations, gave them a capital 
Cost per station of £30. 58. 11d., compared with £30. 9s. 1d. a 
year ago. If they added land and buildings (£651,696), they had 
a total capital expenditure of £14,198,072, against shnre and deben. 
ture capital subscribed of £11,113,174, which left £3,084,898 that 
Pr company had been able to provide for revenue resources. The 

lance-sheet showed that the assets included this excess of capital 
рие over capital raised, whilst on the liabilities side they saw 
Subscriptions and rentals in advance £1,055,396, sundry credit balances 
£716,426, and their reserve £2,467,706. He had been asked by a share- 
holder, “ Where is the reserve, and how is it represented? In 
answer he would say it was invested in the business, and to the 
extent of upwards of £650,000 in freehold and leasehold properties. 
| Stock of materials,” £413,722, showed an increase of £18,605 over 
ast year, due to large quantities of instruments returned to the com- 
лы 8 factory consequent upon adoption of common battery system, 

ut which instruments would be available for extension or develop- 
ment of magneto exchanges. The number of stations had increased 
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during the year by 39,372, which was evidence of the vitality of the 

company's business. Most of those stations were upon what was known 

as the measured rate. The development of the telephone had demon- 
strated the absolute unsoundness of what was known as the flat rate— 

an annual charge for as many calls as the subscriber chose to send. 
The evils resulting from this method only revealed themselves as the 
result of experience—overloaded lines, congestion of traffic and 
engaged calls. The company had many cases of flat rate lines 
used to excess. To such an extent was this ко that 24 per cent. of 
the total calls had become ineffective owing to the lines being engaged. 
This was an important factor to remember in the growth of a tole- 

phone business. The board had, therefore, felt bound to co-operate 
with the Postmaster-General in bringing into force throughout the 
provinces а measured service rate, reserving only the original position 
of existing subscribers. The measured rate system had been adopted 
in the United States, Austria, Germany and in other European 

countries as well as in the Colony of Australia. The new German tariff 
now in force abolished the flat rate and was entirely on а measurcd 

basis. The company was installing at all the new common battery 
exchanges an electrical system of measurement, which would be very 

much quicker and very much more certain than the old system whereby 
the operator marked a card. The result might. not be quite what the 
subscribers would like, because the experience had been that the elec- 
trical system of measurement, as compared with the hand system, 

caused the payments for calls to increase by about 20 per cent. It 
was, of course, right that calls which were made should be paid for. To 
attempt the retention of the flat rate was to fly in the face of experience 
Certain criticisms had been made of the company, but when they con- 
sidered the past history of the company, the exaction of one-tenth of 
their gross earnings and more than one-fifth of their net income in the 
shape of Post Office royalty, the rates and taxation, the refusal of way- 
lenve powers, the competition unfairly forced upou them, they were 
apt at times to wonder how they had survived the perils of the past. 

e wondered how many of those members of Chambers of Commerce 
who waited on the Postmaster-General were in their own businesses 
satisfied with such a modest return on their capital as 4$ percent. He 
might be told that they were building up a large reserve, but even if 
they were the profits including such transfers to reserve had never 
exceeded 6$ per cent. upon the capital expenditure, whilst the di vi- 
dends upon the deferred stock had never exceeded 6 per cent. per 
annum. Surely а modest enough return upon a business which, 
though licensed, was not protected ; a business full of difficulties and 
technicalities. To indicate the growth of the company, he might 
вау that the staff had increased during the year from 16,510 to 17,911, 
the number of shareholders from 11,647 to 12,628. The average hold- 
ing of the shareholders was only £593. He then moved the 
adoption of the report and accounts, and the payment of dividends 
for the half-year ended Dec. 31 at the rates ot 6 per cent. per annum 
ou the first and second preference shares, 5 per cent, per annum on 
the third preference shares, and 6 per cent. per annum on the pre- 
ferred and deferred stocks and new shares (less tax in all cases). 

Mr. S. Н. SANDS seconded the motion. 

Mr. HALL asked what the Post Office capital expenditure per station 
stood at in their books, and how the company compared in this respect 
with Germany. 

Mr. JOHN COLLINS asked whether the Post Office undersold the 
company and if it was intended to issue any further capital. 

The CHAIRMAN, in reply, said that in London the company had 
95,020 stations as compared with 46,355 stations of the Post Office. It 
had, therefore, been proved that in London there was room for both. 
The National Compauy’s stations had increased during the year to the 
extent of 9,825 against 7,162 tor the Post Office. The capital cost of 
Post Oflice stations was apparently about £50 per station in London, 
and comparison must not be made between that figure and the £30 
he had mentioned in his opening remarks. The Post Office system 
in London was entirely underground. which increased the cost. In 
Germany the capital expenditure was equivalent to about £27 or £28 
per station. There was no unfair competition between the Post Office 
and the company, which worked together in the agreement of rates. 
With regard to the issue of capital, they had a balance in hand of 
some £560,000, which would suttice for some little time. 

The report and accounts were adopted, and a vote of thanks to the 
directors and the staff terminated the ргссеейіпрч. 


Edmundson's Electricity Corpn. (Ltd.) 


At a meeting on Tuesday, to receive the report of the shareholders' 
committee appointed at the last meeting, Mr. F. E. GRIPPER presided. 

Mr. TUCKETT, chairman of the shareholders’ committee, said the 
non-success of the corporation was attributable to a combination of 
injudicious capital expenditure, unwise management and imprudent 
finance, aggravated by the fact that electricity undertakings had un- 
doubtedly sustained a check to their profitable development during 
the last three or four years. The existing cash resources of the corpo- 
ration would soon be exhausted, and immediate steps must be taken 
to provide funds. It was estimated that the capital requirements of 
the next four years would amount to at least £250,0C0, and this would 
have to be raised bv an issue of prior lien debenture stock. 

An amendment in oppositiou to the issue of prior lien bonds was 
moved, and several shareholders asked the committee to delete from 
their report that portion whieh recommended the issue, and the ap- 
pointment to a new board of three members of the shareholders’ com- 
mittee, with Mr. Gripper as general manager. The committee's pro- 
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posal was that the board should consist of Messrs. Tuckett, Swinton 
and Beeton, and that Mr. E. S. Highfield should Ъз asked to assist in 
the reorganisation and conduct. of the business. 

Eventually this amendment was lost, and the committee’s recom- 
mendation was carried. 


ASCOT DISTRICT GAS & ELECRICITY CO.—The report for the half- 
year ended Dec. 31 states that there is a loss of £14 cn the electricity 
account. After providing for all charges and interest on mortgage de- 
benture stock there remains £2,711, out of which the directors recom- 
mend payment of a dividend at the rate of 54 per cent. per annum, that 
£183 be set aside as reserve for renewal of plant, and that £780 be 
carried forward. 


BAKER STREET & WATERLOO RAILWAY CO.—The chairman (Sir 
George S. Gibb) stated at the meeting on Monday that the company 
was making steady, almost rapid, progress. They had carried during 
the half-year 10,662,876 passengers, an increase of 3,862,981, or 35 per 
cent., compared with the second half of 1906. The traffic receipts were 
£66,536, an increase of £22,272, and the gross revenue was £69,249, an 
increase of 55 pe cent. Out of the balance carried to net revenue 
(£25,323) and the amount brought forward (£6,745) they were able to 
рау the full dividend on the whole of the preference shares and more 
than half the dividend on the ordinary shares held by the public. 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.) —Sir Geo. White stated 
at the meeting on Monday that their tramways receipts (£210,690) 
showed a decrease of £392 compared with 1906, doubtless due to ad- 
verse weather conditions. They had effected а re-arrangement of the 
car service and made a considerable reduction of car-mileage—from 
6,178,866 to 5,727,945—and brought up their receipts per car-mile 
from 8:684. to 927d. Coal cost £1,400 more than in 1906, but they 
anticipated a decrease in 1908. The total expenditure was £178,342, 
against £176,461, and the balance profit (£85,347) was £5,000 less 
than last year. The number of passengers carried was 46,535,050, 
against 46,902 257. 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.).—Out 
of the net earnings for the year ended Dec. 31, after crediting depre- 
ciation account with £8,000 and carrying £4,000 to reserve, the direc- 
tors recommend payment of the final preference dividend, and a divi- 
dend on the ordinary shares at tho rate of 11 per cent. per annum 
аре 10 рег cent. for the year), carrying forward £10,136, subject 
to audit. 


BRUSH ELECTRICAL ENGISEERING CO. (LTD.)—The adjourned 
general meeting of holders of the 43 per cent. perpetual debenture 
stock of this company was held last week to consider a resolution to 
modify the provisions of the trust deed between the company and the 
Electric & General Investment Co., authorising the former to create 
an issue of £350,000 4} per cent. first debenture stock. The resolution 
was proposed by Lord Vaux and declared by the chairman (Mr. L. G. 


Braithwaite! to be lost. A poll was then. demanded and will be taken 
on 27th inst. 


CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.)—During 1907 there have 
been connected the equivalent of 2,969 8 c.p lamps, making 55,648 
8 c.p. The number of units supplied was 655,743, an increase of more 
than 59,000 units. During the year a water-softening plant nud а new 
fuel economiser were installed. An additional transformer sub-station 
has been built and the supply mains have been extended in several 
directions. The total profit for the year was £8,292 which, added to 
£675 brought forward, makes £8,967. Deducting interest, placing 
£1,509 to depreciation, &c., there remains 45,685. 17s.6d. An interim 
dividend of 2} per cent. has already been paid, and a further dividend 


of 5} per cent. (making 6 per cent. for the year) is reccmmended. 
£598 is carried forward. 


CHATHAM & DISTRICT LIGHT RAILWAYS CO.—For the half-year 
ended Dec. 31, the receipts were £20,207. 16s. 3d., and tho expenses 
£12,799. 11s. 1d., leaving £7.408. 5s. 8d. Debenture interest absorbed 
£1,234, and after writing off £5,555. 3s. 6d. and adding £4,432. 12s. 2d. 
brought forward, £5,111. 148. Ad. is available Of this £3,000 has 
been transferred to reserve for depreciation, and the directors recom- 
mend payment of the dividend for the half year on the 6 per cent. 
preference shares, £517. 14s. 4d. being carried forward. Owing to bad 
weather and slackness of trade in the Chatham district trattic revenue 
was disappointing, there being an increase of only £1,530 over the pre- 
vious year. In September last the Board of Trade issued an order 
5 thut the powers of the company in respect to the lines in 
Pier-road (1,246 yds, in length) should cease. The cost of the line 
and reinstating the roadway (less materials taken up) amounts to 
£4,528. 9s. 5d., and the directors have considered it advisable to write 
the full amount off, as well as the balance cost of the line abandoned 
in Westcourt-street (£666. 5s.). Rochester Corporation extension lines 
to Strood Hill and Frindsbury are expected to be completed before 
Easter and leased to the company. 


COLNE & TRAWDEN LIGHT RAILWAYS CO. —At the Annual meeting 
on Friday the report stated that the wet season interfered with the 
traffic returns, but the number of passengers carried increased from 
2,103,821 to 2,130,788. The profits were £2,855. 


GREAT NORTHERN, PICOADILLY & BROMPTON RAILWAY CO.— At the 
meeting on Tuesday Sir Geo. Gibb said that, as they had only just com- 
pleted the first year's working of the undertaking, comparison with 
the corresponding half-year was impossible. The nearest approach 
they could make was by taking the receipts for the first seven weeks 
of the current. year, when the receipts were £585 per mile, compared 
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recommend payment of the dividend on the 5 per cent. preference 
shares for the half-year to Dec. 31 (£10,000), a dividend at the rate of 
10 per cent. per annum on the ordinary shares for the year to Dec. 31, 
less interim dividend paid in Sept. (£28,000), a bonus of 5 per cent. on 
the ordinary shares (£20,000), the transfer of £40,000 to reserve and of 
£5,000 to Employés’ Benefit Fund” (to be administered as the 
board deem expedient for the employés' benefit), carrying forward 
£16,057. 3s. 6d. 


METROPOLITAN DISTRICT RAILWAY CO.—At the meeting last week 
Sir George Gibb said there was a deficit of £45,331 after payment of 
debenture interest and 12 per cent. dividend on guaranteed stock. 
That deficit had been paid out of capital, but they had practically come 
to the end of their available capital assets. The revenue of the 
past half-vear bad been £224,663, an increase of 25.617, or about 4 per 
cent. on the corresponding half of 1906. Working expenses were 
practically the same as in 1906. They had carried 25.808,732 passen- 
gers, ап increase of 19,605, and had earned £4,595 more in passenger 
receipts. The gross gain arising from growth of traffic on parts of the 
system to set against the loss of £29,150 which could be definitely 
traced to Piccadilly Tube diversion and other causes was £33,745, 
eve ц net gain in earnings of £4,595. The Piccadilly Tube was 
opened over 12 months ago, and be expected that during the whole of 
{һе current year their published traffic receipts would be much 
more cheerful oe than tkey had been. The receipts for 
the first five weeks of 1908 showed an increase of 122 per cent. 
Working expenses (£156,069) were practically the same as in the 
second half of 1906. They were, however, £11,133 more than the ex- 
penses in the June half of last year. The experiment of running non- 
stop trains proved so successful, and the public appreciated them so 
much, that they had increased the number, and they were now running 
quite a good number of trains per day which did not stop at ever 
station. The cost of train working on underground railways (exclud- 
ing interest on capital for generating plant) was as follows: City & 
South London Co., 1:22d. per car-mile (the lowest figure, due to cars 
being smaller and lighter than on other railways) ; Piccadilly Tube, 
159d ; District, 1'754. ; Hampstead Tube, 1:764. ; Central London, 
1:83d.; Bakerloo Tube, 1:85d. (comparatively higher owing to the excep- 
tional amount of curvature on the line); Great Northern & City, 1:954. 
The percentage of trattic expenses on passenger receipts in published 
results for the past half-year were as follows; City & South London, 11; 
District, 12; Piccadilly, 15 ; Central London, 14; Bakerloo, 14 ; Great 
Northern & City, 15; Hampstead Tube, 18 per cent. Those figures 
showed that the District had been economically worked. 

Ata N special meeting the bill for making further provi- 
sion of capital for the undertaking of the company was approved. 


NATIONAL ELECTRIC SUPPLY CO. (LTD.)—At the meeting last week 
the chairman (Mr. John Booth) congratulated the shareholders on the 
increased prosperity of the company. The capital account had been 
increased by £5,745, and the revenue account showed an expenditure 
of £200 more than last year on coals alone. On the other side sales 
had increased £1,650, and 104,000 more units had been sold. The net 
revenue showed an increase of about £1,200 more than 1906, and the 
directors proposed to increase the dividend on the ordinary shares 
from 78. 6d. to 88., and to increase the amount put to reserve for de- 
preciation from £3,800 to £4,400. Dividends were declared on the 4 per 
cent. preference shares, and 5s. per share on ordinary shares for the 
half-year, making 8s. per share for the year, and £2. 143. 3d. per share 
on the founders’ shares, 


NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—The re- 
port for 1907 states that the number of units sold was 9,282,570, 
against 3,076,770 in 1906, an increase of 14:92 per cent. The increase 
has not. been in proportion to the estimate which was formed in the 
beginning of 1907, due to the faliing off in the demand for electrical 
energy for power and other purposes in the engineering and other 
trades owing to lessened work, nnd this, combined with the increased 
cost of coal, has had a depreciatory effect upon the anticipated profits 
for the year. The gross profits (including amount brought forward) 
were £21,615. 128. 7d. The net balance is £19,922. 168. 4d. The 
directors recommend a dividend at the rate of 4 per cent. for the 
half-year ended Dec. 31 (less tux), making 4 per cent. for the year. 
To accomplish this it is necessary to draw upon the reserve to the ex- 
tent of £1,222. 3з. 9d. The directors, however, fecl justified in recom. 
mending this course in view of the abnormal price of coal and other 
circumstances. An arrangement has recently been made with John 
Spencer & Sons for a term of years to utilise their exhaust steam, and 
thus current will be produced at a very low rate, which will assist the 
profits of the station considerably. 


NOTTING HILL ELECTRIC LIGHTING co. (LTD.)—In their 18th anunal 
report (to 31st Dec. last) the directors stated that expenditure on capital 
account now stands at £233,526. 13s. 4d., against £231,357. 17s. Sd. at 
the corresponding date last year. This expenditure exceeds the re- 
ceipts by 425,526. 13s. 4d. The cost of the joint station to date has 
amounted to £184,049, 2s. 5d., and joint debenture stock for £180,790 
has been issued. This stock is subject to a cumulative sinking fund, 
which now amounts to £24,389. 16s. 3d. invested in trustee securities. 
The number of equivalent 8 c.p. lamp connections at 31st Dec. was 
160,349, compared with 153,525 at the same date in 1906, and the 
the number of consumers was 2,673, 98 per cent. of whom are supplied 
at 200 volts. The gross revenue for the year was £38,065. 11s. 7d., 
an increase of £1,131, and the net profit was £19,007. 11s. 9d. After 
all outpayments and allowances there is a balance available for divi- 
dend of £11,000 58. 9d. It is recommended that payment be made 


of the usual 6 per cent. (less tax) on both the preference and ordinary 
shares, and that the balance be divided, one-half to the founders’ 
shares and the other half to the ordinary and preference shares, re- 
presenting a further 1 per cent. on the two latter classes of shares, 
and a distribution of £2. 15s. per share on the founders’ shares. 

The reduction in net profit (which was £20,038. 14s. 8d. in 1906) is 
more than accounted for by the increased costs at Wood-lane works 
during the latter half of the year, occasioned partly by increased 
price of coal, but mainly by cost of exceptionally’ extensive repairs 
which had to be carried on under unfavourable conditions, owing to 
the impossibility under the existing Electric Lighting Acts of obtain- 
ing current by joining up with neighbouring companics. Rates paid 
to local authorities amounted to £3,475, approximately equivalent to 
a dividend of 24 per cent. on the share capital. 


SIMPLEX CONDUITS (LTD.)—-At the second annual general meeting 
on Tuesday the directors’ report stated that the profits for the past 
year, after providing for bad and doubtful debts, amounted (with 
interest on investments, &c.) to £13,894. 8s. 11d., and after meeting 
all charges and adding amount brought forward (£1,379. Jas. 74.) 
there remained for disposal £12,933. 13s. 3d. The chairman (Mr. Hy. 
50 congratulated the shareholders upon the result, pointing 
out that ufter paying a dividend of 6 per cent. on the preference shares, 
absorbing f2, 280, and 10 per cent. on the ordinary shares, absorbing 
£4,000, they had carried £4,000 to reserve and £2,653 forward. 


NORTH-EASTERN RAJLWAY CO.—At the meeting last week the chair- 
man (the Right Hon. J. L. Wharton) stated that the results of the 
company’s electric train working continued to be satisfactory. 


SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. |LTD.)— 
The directors’ report for the year to Dec. 51 states that the credit 
balance is £27,067. 19s. 2d., which, with £7,103. 178. 14. brought 
forward, makes £34,171. 16s. 3d.  Deducting interest and interim 
preference dividend, there remains £20,250. 68. The directors recom- 
mend payment of the final preference dividend, росте #5,500 to de- 
preciation, and payment of 24 per cent. dividend to Dec. 31 on the 
ordinary shares. The balance is £7,182. 13s. 2d. The number of 
equivalent 8c.p. lamps connected is 160,380 un increase of 15,668; 
the gross revenue was £43,302. 9s. 5d.. against £38,244. 13s. 6d. in 
1906 ; expenses were £16,234. 10s. 3d., against £14,125. 15s. 10d., and 
net revenue £27,067. 19s. 2d., against £24,118. 17s. 8d. 


WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD)— The directors’ 
report for 1907 states that the supply of current, which on Dec. 31, 
1906, was provided for the equivalent of 839,004 8 c.p. lamps, had in- 
crensed by Dec. 31, 1907, to the equivalent of 929,579 lamps, the 
largest addition in any one year. A considerable part of this addition 
is for power and heat, for which there has been an incrensing demand 
during the last few years. The length of roadway in which continuous- 
current mains have been laid now exceeds 84 miles, making about 329 
miles of ways, into which upwards of 258 miles of copper (strip aud 
cable) have been drawn. In addition, 5 miles of trunk mains (24 miles 
of ways) are laid in the company's area to connect the stations with 
the Central Electric Supply Co.'s station at St. John’s Wood. A bill 
is being promoted by the company, in conjunction with other West 
End supply companies, to enable economies to be made in the supply 
of electricity, and the directors are taking the necessary steps to sufe- 
guard the company agairst other bills which have been pou and 
which might affect its business. London County Council have handed 
over to the company the new site for a station in Horseferry-road (in 
accordance with the provisions of the London County Council (Im- 

rovements) Act, 1900), which is to replace the present station in 

fillbank-street. The directors have placed the contract for the new 
buildings of the station, and the work has commenced. The sum to 
be paid by the London County Council in connection with the rein- 
statement is to be settled shortly by arbitration. Besides the pre- 
ference dividend an interim dividend at the rate of 10 per cent. per 
annum on the ordinary shares for the half. year ended June 30, 1907, 
has been distributed. After allowing for all charges the net bulunce 
is £36,996. 11s. 11d., and out of the balance of £28,515. 4s. 3d. the 
board recommend an ordinary dividend at the rate of 10 per cent. per 
annum (less tax) for the past half.year, carrying forwurd £2,185. 
Although output has increased during the year, the sum available for 
net revenue has diminished, principally owing to the heavy amount 
paid in the city of Westminster for rates, which now umount to 
216,000 (equal to nearly 3 per cent. dividend on the ordinary share 
capital). Other contributory causes are tho large increase in the price 
of coal and the investment of £243,000 in first-class securities on ac- 
count of depreciation and reserve. 


YORKSBIRE ELECTRIC POWER co. (LTD.)— Mr. A. G. Lupton stated 
at the meeting on Tuesday that during the past half-year £5,746. 2s. 6d. 
had been expended on capital account principally for mains and ser- 
vice equipments. The revenue account showcd receipts £7,295, com- 
pared with £4,700 for the previous half-year (40 per cent. increase), 
und expenses £6,457, against £5,103, resulting in a profit of +856, 
compared to а loss of £403. After paying £40,000 mortgage interest 
the net loss was £139, agains’ a loss of £1,211 for June, 1907. During 
the half-year under review agreements for 3,252 n.r. had been made, 
which was nearly four times the increase of the о months. 
Terms had been arranged with Brighouse Corporation by which the 
latter would close down their present generating station, and a con- 
siderable revenue might be hoped for from tramways in the borough, 
as well as from consumers on the route of mains to be laid. The 
directors felt that the company was now fairly started on its way 


towards success. 
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NEW COMPANIES. 


ADDINELL & co. (C. TD.) (96,825.)— Reg. Feb. 15, capital £1,500 in £1 
shares, to take over the business of an electrical engineer and contrac- 
tor carried ор in London by J. G. Addinell as the А. C. Electrical Co., 
and at Aberystwyth as Addinell & Humphreys. First directors, J. G. 
Addinell and J. J. Melntyre. Reg. office, Saracen-buildings, Snow- 


hill, London, E.C. 


BRITISH MAGNETO CO. (LTD.) (96,827.) — Reg. Feb. 15, capital £1,000, 
in £1 shares, to carry on the business of electricians, manufacturers of, 
dealers in and agents for the sale of all kinds of electrical apparatus 
for motor cars or otherwise, motor ignition devices and electrical ac- 


cumulators, motor cars and boats, &c. 


COLONIAL RAIL & TRAMWAY SYND. (LTD.) (86, 849.) — Reg. Feb. 14. 
capital £2,100 in 2,000 A shares of £1 each and 2,000 B shares of 1s 
each, to construct, work, develop or control railways, tramways and 


other public works in any British colony, dependency or elsewhere, 
and to carry on the business of financiers, company promotors, &c. 
Reg. office, 16, St. Helen’s-place, London, Е.С. 


ELECTRELLE (LTD.) (96, 851.) Reg. Feb. 14, capital £10,000 in £1 
shares (55 founders’), to carry on the business of manufacturers of and 
dealers in ** Electrelles " and other mechanical contrivances or devices 
for playing, producing or reproducing sound from pianofortes, organs, 
&c. Reg. office, 15, Spring-gardens, Manchester. 


LEE'S ENGINEERING CO. (LTD.) (96,682).—Reg. Feb. 3, capital 
£1,000 in £1 shares, to ucquire a business carried on at Oswestry, and 


to carry on the business of mechanical, electrical and general engi- 
neers, manufacturers of and dealers in electriclight fittings, &c. First 


directors E. B. Smith, G. Perks, W. Foulkes and W. W. Coulson. 
Reg. office, Station-road, Oswestry, Salop. 


SCHREIBER ELECTRIC BATTERY CO. (LTD.) (96,715.)—Reg. Feb. 5, 
capital £7,000 in 5,000 preference shares of £1 each and 40,000 deferred 
shares of 1s. each, to acquire certain inventions or processea relatin 
to the manufacture of electric batteries, to adopt an agreement wit 
P. Schreiber, and to carry on the business of manufacturers of and 
dealers in all kinds of electric batteries and accumulators, and self- 
propelled vehicles. electricians, electrical engineers, &c. P. Schreiber 


is managing director. Reg. offices, 25, Brewer-street, Regent street, 
London, W. 


STATUTORY RETURNS. 


ADELAIDE ELECTRIC SUPPLY CO. (LTD.)—According to return to 
Jan. 2 capital is £300,000 in 30,000 preference and $0,000 ordinary 


shares of £5 each, of which 21,000 preference and 26,065 ordinary have ` 


been taken up. £5 per share has been called up on 15,000 preference, 
£2 per share on 6,000 preference and £5 per share on 65 ordinary, and 
£87,245 has been received, leaving £80 in arrears. £130,000 is considered 
as paid on 26,000 ordinary. Mortgages and charges, nil. 


ARON ELECTRICITY METER (LTD.)—The capital in return to Dec. 24 
is £250,000 in 125,000 preference and 125,000 ordinary shares of £1 
each, of which 124,896 preference and 125,000 ordinary have been 
taken up. £1 por share has been called up on the preference, and 
£124,948. 10s. has been received (including £52. 10s. paid on 104 
preference shares forfeited). £125,000 is considered as paid on the 
ordinary. Mortgages and charges, £41,600. 


BRITISH EASTERN ELECTRIC POWER СО. (LTD.)—Return to Dec. 23 
gives capital as £1,000 in £1 shares, all of which have been taken up 
and paid for in full. Mortgages and charges, nil. 


BRITISH ‘‘ EVER-READY " ELECTRICAL OO. (LTD.)—Return to Jan. 2 
gives capital эз £5,000 in £1 shares, all of which have been taken up 
and paid for in full. Mortgages and charges, £7,500. 


COSTA RICA ELECTRIC LIGHT & TRACTION CO (LTD.) —In return to 
Jan. 1 capital is £130,000 in £1 shares, all of which have been taken 
up. £7 has been received and £129,993 is considered as paid. Mort- 
gages and charges, £177,100. 

ELECTRIC OZONE SYND. 
£12,000 in £10 shares, 
been called up on 7, 
mainder. 


(LTD.)— The capital in return to Dec. 31 is 
all of which have been taken up. Nothing has 


and £11,930 is considered as paid on the re- 
Mortgages and charges, £6,000. 


_ GILBERT ARC LAMP OO. (LTD.)-—In return to Jan. 2 capital is £2,000 
in £1 shares, of which 1,405 have been taken up. £1 per share has 
been called up on 705 and £700 has been received, [мур £5 in arrears. 
£700 is considered as paid. Mortgages and charges, nil. 

INDIARUBBER, GUTTA PERCHA & TELEGRAPH WORES CO. (LTD.)— 


Return to Dec. 31 gives capital ая £812.000 i ) 
50,000 have bee Б pital аа ‚000 in £10 shares, of which 


n taken up. £500,000 has been received. Mortgayes 
and charges at date of return, £400,000 (£100,000 paid off Feb. 5, 1908). 


LLANDUDNO & DISTRICT ELECTRIC TRAMWAYS СО. (LTD.) - The 
capital in return to Dec. 30 (filed Dec. 31) is given as £100,000 in 
1,000 shares of £100 each, of which 994 have heen taken up. £100 per 
share has been called up on 779 and £77,900 has been received. 
£21,500 is considered as paid on 215. Mortgages and charges, nil. 


‚ SUN BLECTRICAL CO. (LTD.)—In return to Jan. 3 capital is £45,400 
in 20,000 prefereuce and 25,400 ordinary shares of £1 each, of which 
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13,764 preference and 5,400 ordinary have been taken up. £19,164 hus 
been paid. Mortgages and charges, £5,500. 


TAUNTON ELECTRIC TRACTION CO. (LTD.)— Return to May 6 gives 
capital as £50,000 in £5 shares, of which 5,009 have been taken u 
£5 per share has been called up and £25,045 has been receiv 
Mortgages and charges, nil. 


VERA CRUZ ELECTRIC LIGHT, POWER & TRACTION (LTD.) Return 
to Dec. 31 gives capital as £300,000 in £1 shares, all of which haie 
been taken up. £7 has been received and £299,993 is considered ш 
paid. Mortgages and charges, £120,000. 


«Y * ELECTRIC ACCUMULATOR CO. (LTD.)—In the return to Dec. 31 
capital is £60,000 in £1 shares, of which 36,500 have been taken up. 
£10,000 has been received and £26,500 is considered as paid. Mort 
gages and charges at the date of return, £2,500. (Second debenture 
for £1,000 issued Jan. 21, 1908.) 


MORTGAGES AND CHARGES. 


CUTTING BROS. (LTD.)—Issue on Jan. 20 of £550 6 per cent. deben. 
tures, part of a series created June 20, 1904, to secure £4,000, charged 
on the company’s undertaking and property, present and future, їп. 
cluding uncalled capital. No trustees. Previously issued of same 
series, £3,650. 


CITY NOTES. 


— — 


MEMORANDA (Feb. 20).— Bank rate 4 per cent. (since Jan. 23, 19%. 
Price of silver 251261,4. per oz. Consols 871—87] for money, an 
873—874 for account. Consols Pay Day, arch 2; Stocks алі 
Shares Continuation Days, Feb. 25 and March 10; Ticket Days, Feb. 
26 and March 11; Pay Days, Feb. 27 and March 2; Mining Share 
carry-over Day, Feb. 24. 


Prices or METALS (London). Copper, cash, 5672—58 ; three months, 
58—584. Lead, English, 144—144; foreign, 14. Spelter, ee 
91—914. Tin, English, 1274—1283; foreign, cash, 127—127} т 
months, 126—126}. Iron, Cleveland, cash, 48/8—48/84 ; three шоп, 
48/2—48/4. Steel, bars, 7. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD) ne 
directors recommend a tinal ordinary dividend at the rate of 9 ра, 
for the half-year ended Dec. 31, making 7 per cent. for the year, tess аз. 


BRUCE PEEBLES & CO. (LTD.)—The directors have ea ша 
stating that 16 has become necessary, owing to the ue or un B 
working capital, to call a meeting of shareholders for the m. 
putting the company into voluntary liquidation with a view ae 
struction. In April last the shareholders sanctioned an in bat by 
borrowing powers with a view to a further issue of debentures, 510 
renson of the extreme stringency of the mone market it was кы 
impracticable to make such an issue. For the same pague. ths 
been impossible to realise advantageously the securities п "Ath ur 
company is interested. The meeting will be held on i Cou 
Meantime a provisional liquidator has been ap inted by d to carm 
on the company's petition, in order to protect the assets n repari- 
on the business. ‘The auditors are at present engaged on t deus sm 
tion of the accounts. Plans for the reconstruction of the en wi 
already under consideration by the directors, and have been e d repre: 
to and favourablv received by some of the larger тышо 1 
sentatives of the shareholders ; and it is hoped soon to ри на 
scheme for sanction by the creditors апа shareholders. in 1 
that, under the scheme, substantial payments on account wi Saee 
to the creditors at an early date. In view of the large oe busines 
course of completion it is absolutely necessary to carry on k the смі 
of the company without interruption, and the directors gni believe 
tors to extend their support to a course of action which they 
will secure the best геа to the creditors. in addition to Mr. 

A further circular has been issued notifying that, in а t the requ 
Andrew Wilson Tait, C. A., London, the directors "m rham, L.A. 
of large creditors, agreed that Mr. James А. Robertson da Mr. Тай. 
Edinburgh, should be nominated as joint liquidator "i meeting 9! 
This joint appointment will accordingly be moved at, the 
Mouday next. 


ie t Mr. 
ELECTRICAL DEVELOPMENT CO. ОР CANADA It is stated Der 
Wm. Mackenzie, president of the Canadian Northern 2 
has secured control of this company, 


; hat the 
SHANGHAI ELECTRIC CONSTRUCTION CO.—lt is announce і gi 
construction and equipment of the electric tramway зу? with 
are now (complete, and the feeder cables are bein 


the municipal generating station. It is anticipa 
be available by March 1. 


` - f 20, 
appointed Feb. 26 a special settling day in a further issue ? ) 
fully-paid shares of the Pearson Fire Alarm (Ltd.). ed grant à 
have been asked to appoint a special settling day II» ^^ cent. 
quotation to, scrip (fully and partly paid) for 000 44 land to allo" 
mortgage bonds of the Montreal Light, Heat d: Power oe 

a further issue of £82,917 sterling 000-year 4 per cent, de 

of the Commercial Cable Co. to be quoted. 


А havé 
STOOK EXCHANGE NOTICES.—The Stock Exchange Commit y s) 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
RECEIPTS. 


— 
Ine. AGGREGATE. 
Line Week E or рев. 
(a) No. of 


Ka. Amount. | Ino, ог 


weeks. Dec. (a) 


P 4 s 
Corporation wee] Feb. 12| 1, 202 + 58| 37 | 51,623 |- 1,223 
үте gene 60% „ „%% „ 9» 7 218 + 6 b 1,107 + ч 13 
Anglo-Argentine .. „ 18| 17,821 | + 1,01 | 7 | 125103 |+ 18,738 
ton-un ex- e Gem. ... eee "P eee M 
ne бшу Айа. - „ 15 181 + 13 a 11,991 | 22 
Baker St. & меш Ву... | o 15 | 9,950 1 4 540 7 21,800 |+ 5,159 
Barnaley...... 5888 880886 КЕ 7 163 + 10 5 838 |+ 69 
Barrow . "m 7 203 | + 1 5 1,107 |+ 33 
Bath Blectrio Trama, Lu. „ R 577 ＋ 19 6 3.548 — 2091 
Birkonhead Corporation „ 16 943 | — 1 7 6.776 |+ 101 
Birmingham гана. „ 15) 6,258 | + 898 7 10,979 14 65. 980 
Blackburn Corporation .. . Feb. 13 934 | + vu | $46 50,814 |+ 3,451 
Blackpool Corporation.. „ 13 333 | + 15 | 45 42,897 |- 1,189 
Beatport and omens „ 16 109 | + 27 46 1,394 |+ 83 
Black tAnne’ one eos eee eee 
Bolton Corporation. . .... , 16 2,078 | + 174| 46 | 103,815 |+ 6,403 
Bournemouth Corporation. » 12 1,803 | + 115 | 945 76,574 [ 2,028 
Bradford 555 „ 10 3,468 , + 2181 46 211,285 |+ 6,359 
Brighton Corporation . » 16 681 | + b | 46 41,0039 |- 3.137 
Brisbane Trams .. E in А oe iss . 
Bristol Trams & Carriage... „% 144.567 | + 93 6 27,248 |+ 386 
Buenos Ayres & Belgrano... , ll 8,806 + 324 6 23,028 |+ 55 
Burnley Uorporation . „% 15 4,113 | + 46 20 21,216 |+ 788 
Burton Оогрогайоп ........| „ 16 231 - 27 46 12,898 645 
Bury Corporation.... oo 9| 102 - 177 45 49,771 [f 6,147 
Calcutta ‘Tramways Oo. ues „„ 15 [47,472 | ~ 23,766 6 («307,110 |- 126, 118 
rer ee wee be Ж 18 i us T Ц 7 810 |+ 62 
Oard Corpora оп one аео» [1] , eee oe 
Oarehbill...... ........ 7 56 | + ә ә 330 |+ 38 
Отда! London Railway — * 1% % „ T | яв |- len 
Oharing Euston "stead 5 [| eee 3, . 
Chatham & Dist. Lt.Bye...| „ 13| 897 - — 46 $8 | 3,696 |- ^ 158 
City & South London Rly. » 18 8,238 | + 117 7 24,059 |+ 32,1205 
City of Birmingham ......... $5 1 3,718 | + 282 5 18,836 |+ 308 
Fiscale tion „ 13 160 + 14 6 Р 915 |- 10 
ес бо... „ 18 384 - 5 38 322 — 182 
Croydon Corporation ...... „ 0| 1.232  9»9| 46 | вез |- 1337 
Devonport & Dist. Trams. „, 7 о |+ 21 5 3,468 | + 
Dublin & Lucan Railway... » 14 99 | + 10 7 $84 |+ 12 
det age | трак улы р учн m 
ey- 689 ў us 
Dundee Corporation .. „ 12 1.123 . 122 39 | 44898 |+ 3,016 
East Ham Council y „ 15 772 | = 60 46 41,395 |+ 486 
Exeter Corporation... n 1.4 230 | + 1| 46 pe + 514 
Falkirk and District . » 13 204 | - 1| 19 е + 489 
Gateshead & Dist. Trams... 7 1.009 + 79 5 5,244 |+ 310 
Glasgow Oorporation.........| , 15 1,50 + 774 | 37 | 646,863 |+ 18,658 
Оер зз. eee оп 4 900 18 116 * 7 4 790 E 68 
oucester Corporation. s - "M asi ТА T 
Gravesend — Northfleet. 7 184 | — 1 5 973 |- 566 
Great Northern & City Riy.. „ 15 1.801 — 92 7 13,981 — 207 
Gt. Northern, Piocadilly, &c » 15 5, 180 + 1,370 7 37,825 ＋ 12,356 
Greenock & Port Glasgow... R 7 482 | - $ 2,136 |- 175 
Halifax Oorpora on оо заа ооо eee 900 LII : oes ees LIII 
Hartlepool Tramway 7 217 - 22 5 1,212 | + 4 
Hastings Klec. Trams Оо...) „ 14 753/+ m8} 7 | 495 |+ 596 
Hong Kong. .. . .. . „ do [812,081 | + Q1,07U] 18 [$165,893 |+ $48,502 
Huddersfisld .................. jus A bee m vis УЕ 
Hall Corporation.. .. Н „ 15 2,546 | + 42| 46 113.013 |+ 8.402 
9 sete Uouncil .. „ 15 851 | + | 46 Ц - 11 
eston trict Council .. » 12 136 | + 6 46 6,46 + 4 
Ipewich Corporation .. vicodin „ 15 399 | - 10 46 18,2 |- 1.022 
Jule of Thanet Co. ed. de 231 | 4+ 21 10 5,334 |+ 160 
Jarrow .......... used 4-524 98 | + 4 5 524 |+ 46 
Keighley Corporation e ag. 4 139 | + Is 33 5,310 |+ 321 
Kidderminster x wistrict...| „ 7 |+ 1 5 430 |- 11 
шак! Dorie anon: „„ 18 14) | - 4| 39 6,203 |- 160 
y rporation . LIII eon „% [rry oon LLLI . 
Lanarkshire Trams Uo. ... „„ 13 1,35 | 213 $i 7,918 4 1,720 
Lancashire United... » d2| 1,147 T 124 6 6,790 |+ 596 
„ жу 71 12 + 20 5 663 |+ 21 
Leeds Corporation „ 15 6,075 | + 115 46 205,518 |+ 19,765 
coe pni ees] „, 15] 2.092 + 50 7 14,074 |+ 149 
orporation r x. T T А P 
Li п Uorporation .. ; 15 93 ET 46 5,273 + 174 
Liverpool Overhead Blg. ..| , ls 1,386 à 78| 7 93 |+ 75 
e verpoo] Corporation „ 810,21 + 476 16 56,664 |- 1,081 
London County ош. „ 8A, 8, | + 4,310 44 1, 400.384 |+ 227,133 
London United „„ D| 5,830 | + 281 7 33,139 |- 289 
ын, орны „ 18 139 | + 4 2) 3,334 + 133 
ne rporation.. sedes 15 146 т 6 ' —— 
Manchester Corporation . „ 15 13.823 + 41 | 46 | 674,964 |+ 44,173 
3 Hailway y . . . . „ 15 1.882 + 101 7 13,3% T 739 
Met ОСЕ в 7 193 + 14 5 1010 |+ 46 
etropolltan Dist. Hailway „ 15| 8,803 + 710 7 62,507 + 6,426 
ырш лалы орны 
e % 31 l + 4 2 
Nelson Corporation ol NIME T 128) - 1 TAB 6,595 |- 24 
ера en. B x3 т) ЖШ р 
1 eb | - , 
— — Corporation „ 14 366 8 $45 | 19,633 |- 336 
рача, Ashton & Hyde. „ 7 559 | + 23 5 2.880 |+ 42 
Perth (2.4) Corpor MIS „ 16| 1.828 а 135| 47 | 0,092 |+ 6. 00 
aW -) Corporation „ 13 131) - 3| 39 8. jr 104 
pem A.) Klee. Trams. . „„ 14 1,430| - 78 47 ww j- 730 
Tentppridd 55 pus 7 100 + 8| 6 527 [+ 37 
ct Coun.. ii - - e ә - 
outh спона . 15| 1,462 |+ 148 | 486 88,396 |- 815 
Potteries . eon 71.72 a) b 10,143 f Тан 
reston Corporation .. „ | ‘es | n| 7 1633 P 178 
Rochdale Corporation — ; S T s ies 
Rotherham Corporation „ 13 800 + 66 His | 97729 |+ 4,476 
e 7 45 | + 4 + 
Baltord Corporation. а „ 17 | 4,893) 172 45 | 219,637 |+ 86,612 
Вһөегоевз ... sitet: cuo 46 14 1] 5 944 |+ 5 
efüeld Corporation...) „, 18 5,303 + 135 | 47 | 961,205 |+ 11,804 


(а) These comparisons are with the corresponding period last year. 1 Plus 3 days. 
Plus 3 daya, * Partly electrical. t Minus days. 1 Mizus 2 days. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


а 
Line Week 
Singapore Trams .. Ans Feb. 15 | $8,709 
Bonthen¢ mod dass 6 з 
ation . n вә 26 
ре Ne 
a port amways..... „ 19 
Bala dae TIJ, de т Ba. „ 5 667 
„Hyde, o. Jt. „ D 66 
Stockport Corporation ese cc one l °з» 
Sunderland Oorporation ... „ 16 | 1,046 
Sunderland and Ошу w d$ 429 
Swansea Trams . mn 2 7 890 
Swindon Corporation UNS as 
Taunton . „ 7 31 
Tynemouth and Distriot 1 | 133 
eside Trams Oo. ... 12 366 
Victoria, Elec. Bu ly Oo. of Jan. 12 931 
Wal District Council... Feb. 15 713 
Walsall Oorporation ...... » 16 514 
Oorpora є -— А 
West Ham Оо Son... „„ 13 3,080 
Weston-super- are oe ry) b 
Wolverhampton Oo. e owe Wo 458 
bed iai Оогра... e, » 12 759 
* Worcester .. ө, „ 7 345 
Wrerham 6 P i 90 
Yorkshire W. R. Trams 7289859 „ 12 1,137 


Yorkshire Woollen District. n 7 839 


— | ———— 2 — 
—— ———-———-_— 


КОМУ RAILWAYS, 


&6. 


5| 8/2 Abele Haste WANS: Cum. 1st Pref. 
5 Do. 10% Non- um. 2nd Pref. 
St. 67 Do. Permanent 6% Deb. Stock... 
St. 5% | Auckland Elec. Trame. 6% Deb. 


*99050002909090000 890 оор 90809 ооо вов ово 


(red.) 
6| 2/0 | Brisbane Electric Trams. 1 
Ord. 


b, 2/6 Do 5 per Cent. Cum. Pref. ..... 
St. 44% | Do. 4j per Cent. Db, Prov. Certs. 
Bt.| 8 British Columbia El. Ry. Df. 9 
St. 67 Do. Pref. Ord. Stock 
St. 5% Do. 5% Cum. Perp. Pref. Stock.. 


100 44% 
5 3 


5| 3/0 + Do. 6 


5, 8/0 f Do. * 


St. 57 | Do. брег Cent. Debe. . 
Bt.| b Do. 6 per Cent. 2nd Debs. red.) 
97 Buenos Ayres Elec. Trams (1901) 
Ltd. Deb. St. 
10 | 53% | Buenos Ayres Grand National é 
er Сеш Pref. Debs. ....... 
o per Cent. 1st Deb. Bonds. 


Do. Vancouver Power Debs.. 


40 5 Do. 43 per Cent. 1st Mort. Debs. : 
0 ! Buenos Ayres & Belgrano Ord....... 


г Cent. ут сш кей 


100 x D. 
5 37 с Tramways (1 to id ede 


100| 2/6 er Cent. Cum. Pref. . i 
1 447 bo. ub 1st Deb. Stock (red. ). ' 

St. e Electric Tram Shares ...... 

.. | 5% Celo mbo Tr. & Ltg. 5% Ist Mt. Db. 


l| 6% Horane Elec. Ry. Соп. Mt. 5% 
$1,000 50 year Coup. Bde. . 

100 5% | Kalgoorlie Klee. Trams, 5 per Cent. 
2 v Deb. Stock . Nene 


b, 1/0 | Lisbon Eleo. Trams. Ord. 


ь 6% | Do. 6 per Cent. "B" Ditto 15 


100| u,7: | Do. брег Cent. Cum. Pref. 

8%. 92 Uo. Б per Cent. Keg. Mort. Debs 

St. 6% | Madras Elec. Trums. 6% Deb. Stk. 

St. 44% Montreal Bt. Ky. Sterling 44 per 
Cent. Debs. (1922) ... .................. 

St. 6 | Perth E. Trams. 186 Mt. Db. Btock 

-| $} | Sao Paulo Tramway, Tight & Коне: 
Co. $100 Stock . 

.. | 6% Do. 5 per Cent. ist Mt. Eom "Db 


ELECTRICITY SUPPLY. 


s 8/0 Adelaide Elec. S'ply Co. 6% Cu. Pr. 
St. 447; | Do. 4) pe r Cent. Deb. Bik. (red. 
b| 3/3 | Calcutta Мес, supply Urd.... 
6| .. | Elec. Lig. & Truc. Co. of Aust. 6 
per Cent. Cum, Pref. ............... 
At. 5% | Do. 5 per Cent. Deb Stock. . 
St. 5X | Elec. Suppl y Co. он» 6 per 
Cent. 1st Mort. Deb. 
st, 6% оаа Кес. Sup. & Te. "Co. Deb. 
t. Rd. Prov. Certs.. 


1! 0/7} Kalgoorlie Elec. Power & Leg. 6 


per Cent. Cum, Pref. .... 
Madras E. Б. Corp. б per "Cent. 


ж Conetn. Deb. St... 
1 River Plate Electricity Co. Ord. 
1 n Do. 6 per Cent. non- Cum. Pref... 
Bt. bx | Do. $ per Cent. Deb. Stock . . . 
Б зоо Bieo. Co. 6% Pref. (1-20,000) 


Ы X | 6 Cent. 


* In calculating ш Мое all 


acne енер 


Pre 


mption, 


Ine, 
or Dec. 
(a) 


band 


++! 
8 


++++++++ +++! 11 


-ө, 417 [m 


AGGREGATE. 

ab of Inc. or 
ke Amount. | Des. (a) 

4 £ 
$184,039 + 89,369 
46 | 18,02 + 168 
b 3,340 + 46 
^ 974 '- 61 
5 4,393 + 179 
46 86,512 + 1.459 
is | egos - 3.010 
)^ | 6,761 4 1,088 
5 1.325 + 307 
"5 нә | 4 
5 761 |+ 14 
7 2,198 l= hM 
2 2.320 '4 249 
46 88,070 :4-' — 691 
1 | 3,204 + 93 

eet d rs | m 
4d 103,338 ‚+ 2,289 
5 134 -= 1 
5 2,237 |+ 63 

36 24,855 Е 
5 1,222 |+ 35 
8 457 |- 1 
1 7,373 + 543 
5 4,467 '- 46 
ear. Partly 


(а) Those comparisons are with the corresponding period last year. 


COLONIAL AND FOREIGN INVESTMENTS. 


Divi- | BUSINESS 


QA Pe QOO Quen A A QOO FF PHONONS ee ae его P» HAH hh 


Prioe 
Wed., 
Feb. 19. 
6 —6; 
8 — 5 
110 —1352 
103 —106 
36—31 
49—44 
07 —1 1 
197 —13) 
106 —11! 
104 —107 
201 —104 
10) —103 
| 43 
4-5 
$4 —58 
110 —116 
102 —105 
95 —99 
10) —101 
10) — UM 
64—74 
5 —5 4 
101 —105 

«771€ 
91 —95 
8) —85 
87 —91 
71 —76 

&—1à 

4—16 
90 — 90 
95 —У93 

10) —102 
101 —105 
120 —121 
vol- 9547. 
43 —5à 
Vil — V4 
9b —97 
6—7} 
21—21 
84 —35 
92 —95 
98 —101 
NI 
92 —95 
21—81 
29—15] 
9o —Ov 
¢4—5i 
101 —108% 


— re re по Ot cus м pi et — — 
со te A en „ © с=с een © 
s 


— 8. 


117 


¢ Ex Dividend 


SSS © о о o 


DEND | W&EK TC 

Dux. Fes 19._ 

High-| Low 

est. | est. 

Ар, Oct вд, бу 

Ja, Jul] 8 8.0, 
Ја, Deo oe ee 
Ja, Jul ^ „ө 
ey ee * ee 
y, Nv . 
Ja, Jui | 95 | .. 
Mr, Bpt ee 
My, №у |118 .. 
Ja, Jul [105 mm 
Ap, Uct 1034 >з 
Ja, Jul os 
Ap, Осі oe 
Ap, Oct | ee oe 
April vs ee ee 
Ja, Jul os 
Ja, Jul ee oe 
Ja, Jul — 
Ja, Jul , eo 
Ap, Oct oe 
Mr, Spt Tiuj ~e 
Ja, Jul | 532) 5h 
Ja, Jul " ee 
My, NT. 
Fb, Aug se 
Ja, Jul — 
Ja, Jul oe 
July,. l| - 
Ja, Jul ~ 
Ja, Jul| 9i | .. 
Ja, Jul ee 
Fb, Aug m 
Ju, Jul . 
, 1214 T 
Ju, Dec | 985 | 9:4 
Mr, Spt ee ee 
о | 9] 
P Ja, Jul | 96; vo 
6 Ap,Uct| boj 
Fb,Aug| .. ss 
Ja, Jul ee oe 
| Ja,Jul| .. T 
Ja, Jul ee ee 
Ap, Oct} 4% . 
Ap, Oct; 93 oe 
April 322 ; 
May .. i . 
Ja, Jul] . ia 
Ap, Oct 5 m 

Ja, Jul 1102$ 


owence bas been made for accrued interest but not 
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^ ELECTRICAL COMPANIES’ SHARE LI TI. 


wi |Last ; 
Price Ra 


E тут. 
NAMB. 
——— n | Үшш e | yen || 8. 
i le le ED. ВЕ. ma 
P ELECTRICITY SUPPLY. | m Рев. 19. Dab МАМЕ, Ni uni pm 
1 Bournemouth & P £ è ed, ‚ YMELD- Divipgsp 
10 60 4/6 + Do. 4j рег бы: Bee Rup. Ord...) J0}- 11} 6 4 т M eat. | ELECTRIE P . Don 
| m a t M 1 AD 
st. dix po: e Cent. Cum. Qe e 10-1, |4 2 0 Yeh Sept, 8 J Aron Electrici Чаны м. | E: hn. 
в dj 2 Frewley (Eent R. Le heb Stock cee) . NO — 10 f 4 B Feb, Aug ЛОРУ bee Com „„ End 5 " 
у D Lt. & — 7 3 Jan. e 17¹ acid TE .. 
Е: НН Ее Э сз miw f 
5 92; Panis & K lst Debs. | 95 —8 4 ‚ Oct a 5 ref. Sem qo 0 —31 61 pril, Oct { 
8t. H Do. 7 rer Kensington Elec. Вар, Ord.) 1—8 6 5 А Хэу, Nov Ж E 20 5 Insulated & Helsby Cable 1 C 316 9 April, Oct 3i 
1 Centr 1Е] *00099209» Q00009099 өө» 7 — а eee о 6 рег Се t. Pref. abies 6—7 m 
b 9/8 | Ch а ec, Sup. Co. 47 Guar. DDS ees q 4 7 6 [Mar, { . St. › Do. 4i n 5 706 July Feb 
UL II ett Beet DAS Meo асар вар Wed БЕРП M Bint Hane Hour н M. E THEE 
b Го. 4 per Cent. Deb. 8 4-43 jin о Feb, dug | 438) .. St 3 еН ш Opar C % - 5 10 Ma 
т tock (red. Feb, Au St. 41 | Do. 4 er Cent. Pref... z Mar, Bep, 
E] 4% о e di 447 Cm. Ар “т 1 {буо July M A. Prueh Ele ЖО УМ beendet pe FUNT 1 i 
10 59 „o. 4i per Cent. Deb. гй. r ed 0040 473 6 March — h St dà быс orent ci MEN. March. 
80 60 city pr tonden Blectrie Шейше On. (ңе 469 | Sune Dee (€ OEC di Do. Pepetua i * å Deb. Bix Deb. Bipck 11: 5 10 0 Mae И 
7 ресе ат, к. | 19 — 10 0 Feb, | + | 5| 5/0 | Callend C EE. i 0 Mar, Sent 8 
dt. "no, Po. [Т Cent. Deb. St ..' 12 —193 416 0 r^i , Aug 5 9/8 D nder's Cable Con. Оға... 63—68 616 0 J 
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NOTES. 


— — 
Mr. Marconi on Wireless Telegraphy. 
Mn. Marconi has evidently learned the value of reticence, 
and at Liverpool on Monday he showed a more cautious 
spirit, which would have served him well had it come 


earlier. 


Reading Mr. Mancont’s lecture before the Liver- 


pool Chamber of Commerce (which we give elsewhere in 
abstract), we think it will be agreed that nearly every 
material statement in the lecture has been previously ac- 
cepted hy those speaking on behalf of the Cable Companies 
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Liverpool to which we can take any serious objection, 
except so far as these statements relate to what has 
been already accomplished by the wireless service. 
Mr. Marcont makes lighter of the difficulties which 
have yet to be overcome before wireless telegraphy is 
a serious competitor in commercial telegraphy than we 
should have done, but he has evidently, rather late in 
the day, adopted a less confident tone than when, in the 
years now passed, these difficulties were either ignored or 
greatly understated. If Mr. Marconi and those who have 
engineered the Marconi Companies had adopted at the 
start the tone in which Mr. Marconi delivered his address 
at Liverpool on Monday, his entrance into the general field 
of telegraphy would have been shorn of much of the орро- 
sition which һе has had to meet from those who have been 
engaged in the task of perfecting the submarine telegraph 
system of the world during the past half-century and in 
earning reasonable dividends upou the large capital com- 
mitinents which submarine cable enterprise represents. 
That there is a field, and a large field, for wireless tele- 
graphy has never been gainsaid, either by ourselves or by 
the spokesmen of the Submarine Cable Companies, and it 
is Mr. Marconi himself aud his coadjutors who have been 
responsible for the creation of the feeling that “those con- 
cerned in the development of wireless telegraph enterprise 
were in business for the purpose of injuring the cables." 
Hostility to the Marconi methods of pushing their enter- 
prise has been directed entirely to condemnation of pre- 
posterous claims, which, despite the great advance, made 
in wireless telegraphy, are now as far from accomplish- 
ment as on the day those claims were made. Mr. MARCONI 
may rest assured that those who are responsible for the 
working of the submarine telegraphs are as fully cognisant 
of the probabilities and possibilities of wireless telegraphy 
as himself. | 
Enclosed Flame Arc Lamps. 

FRoM a description appearing in another column it will be 
seen that one solution of the problem of enclosing flame ares 
has been embodied in a practical example of such a lamp. 
The transition of the ordinary are lamp from the open to 
the enclosed pattern has naturally fostered the hope that 
the same development would transpire with the flame 
lamp. The Jandus regenerative flame arc lamp indicates 
that the need for bringing about this change has been ap- 


When dealing with the possibilities of wireless telegraphy. | preciated by lamp-makers for some time past. | КБ 
Certainly no statement was made by Mr. Marcosi at | this particular design represents finality in principle woul 
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be difficult to state at the moment. The method adopted of 
securing a circulation of the imprisoned fumes by the use of a 
closed tubular path divided by a central flue seems practical 
enough, though at first sight the opacity of the down tubes 
would appear to be a disadvantage. In the Jandus lamp, 
in which this method is adopted, there are no noticeable 
shadows cast by a lamp erected on a 20 ft. pole, even on a 
wall a few feet away. This good effect is doubtless due to 
the comparatively large luminous area of the flame arc lamp, 
The life of the carbons, stated by the makers as 70 hours, is 
a marked advance on that of open flame lamps. It should 
encourage the use of a lamp of this pattern by engineering 
works, dock and harbour boards and railway companies. 
The opening of the lighting season in the autumn of this 
year may witness some developments in this direction. 
Meanwhile we are sure that; electrical engineers and illu- 
mination experts will be interested in Mr. C. DENMAN 
JoNES’ solution of a somewhat troublesome problem. 


—— 


Auto- transformers and Metallic Filament Lamps. 

. HITHERTO it has been regarded as a disadvantage, from 
the consumers' point of view, to be upon a single-phase 
alternating-current system; but in the future many con- 
sumers will probably be congratulating theinselves that 
they are not supplied with continuous current, because 
alternating current gives them such a ready means of 
transforming their supply to а sufficiently low voltage for 
metallic filament lamps to be used with the greatest 
ease. Auto-transformers for the purpose are now on the 
market, and will, no doubt, be readily taken up when their 
advantages are realised. We are, therefore, likely to have 
a return to the house transformer system ; but, whereas the 
transformer was original used for the benefit of the 
supply authority, the transformer at the present day will 
be used by the consumer for his own particular benefit. 
Generally speaking, a transformer will be used for trans- 
forming the whole supply ; the no-load loss may be avoided 
by switching off during the daytime, though generally this 
loss will not be worth considering. It may happen, how- 
ever, that a consumer will wish to adopt metallic filament 
lamps in only a few positions, and in such cases the auto- 
transformers described elsewhere in this issue will be found 
very suitable. It will be seen that these are arranged for 
fitting direct to a ceiling rose or other point where low- 
pressure is desired, and as they are less than 4in. in diameter, 
and only weigh 6 Ib., there should not be any difficulty in 
finding a convenient position for fixing. In this way con- 
sumers can obtain the advantages of high-efficiency lamps 
of low candle-power with the least possible alteration to 
their wiring; and as these auto-transformers are controlled 


by the switches, there are no losses except when the lamps 
are in use. 


— P 


Local Government Board Procedure. 

THOSE who have had experience of the methods followed 
by the Local Government Board in granting loans know 
that there is a good deal of unnecessary red tape. Minute 
details and estimated figures of capital cost have to be given, 
regardless of the fact that it is frequently necessary to vary 
the details of a scheme considerably as it passes from the 
stage of estimates to that of completion. Much trouble 


would be saved if the Board would show a little more elas- 
ticity inits methods. Judging from the Local Government 
Board inquiry which was held recently at Hanley we gather 
that in future the Board may possibly not require such 
minute details as it has in the past (at least when it isa 
question of estimates) and that lump sums may be sane- 
tioned with a view to carrying out a scheme, full details of 
the expenditure being required when the work has been 
completed. This method is followed by the London County 
Council in dealing with loans required by Metropolitan 
Local Authorities, and, judging by the results obtained, there 
is good reason to suppose that the same method would be 
productive of good results if followed by the Local Cover 
ment Board, and would remove certain difficulties which 
now cause trouble. 


OO PM 


Direct-Ourrent Turbo-Generators.— We regret to find that 
owing to an incorrect reference in Mr. W. Hoult's Paper on this 
subject to one of the figures, we omitted to mention in ow 
abstract last week that the ventilated commutator there 
described is due to Siemens Brothers Dynamo Works, Ltd. 


Institution of Electrical Engineers.—At the meeting of the 
Institution on 20th inst., the President announced that on 
Council had decided : (1) That a Kelvin шо һе ani 
lished by the Institution, and that a Kelvin lecture 
delivered annually ; (2) that steps be taken at once to ye a 
Kelvin Memorial Fund, and that the memorial take the form 
of a statue of Lord Kelvin to be placed in some e 
place in London ; (3) if possible, to found Kelvin scholarships. 


Light Sensitiveness of the Selenium Cell.—A Paper was 
recently read by Messrs. F. C. Brown and J. See bg 
the American Physical Society оп “ The Variation of the E 
Sensitiveness of the Selenium Cell with Pressure.” Ina pr 
vious communication the authors had shown that the jon е 
resistance of the selenium cell was approximately а 1 : 
function of the pressure. Observations were taken a я 
Giltay cell, 0°3 sq. cm. of whose surface was un 
a 1 c.p. incandescent lamp at 30 cm. distance. The conc! di 
arrived at were: (1) That the pressure effect B om 
selenium itself; (2) the light effect decreases m Pas 
the results showing that the percentage change o » the per. 
varies from 0:00083 to 0-00056 per Ib. pressure; (3) UP. 
centage decrease of resistance due to light is а function 
initial resistance. 


Association of Technical Institutions.—The m Tie 
meeting of this association took place in the hall of t dd presi 
Company on Friday and Saturday last. The e Sad Sir 
dent (Sir Horace Plunkett) first occupied the © president, 
Norman Lockyer, who was unanimously e ec brut dealt 
afterwards presided. The president, in his АШ рай. 
with the progress that had been made in (сше out е 
a progress which would have been impossible i. London 
generosity of the City Companies and the action 0 was excel 
County Council. Although the primary education enormous. 
lent, the wastage after the primary school period was stati 
He suggested the appointment of а committee rep of child- 
of all classes, which should deal with the question 
labour, and see whether some modus vivendi could Ө for secot 
He complained of the relatively small sum allowed 10 | 
dary and technical education, and confessed that d secondary 
between the amounts provided for primary 85 also met 0! 
studies was to him inexplicable. The Association sation Act 
Saturday, when a report on the Workmen's Compe t with. 
and the question of Trade and Craft schools were 


Cable Interruptions and Repairs. ion. Date of Reber 
Date of Interruption. U^ | 
‚ Feb. 24, 
8 р Feb. 21,196 


Cayenne— Salina ............... 
Trinidad —Demerara 
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The Late Mr? Tom London.—It is announced from Mombasa 
that five natives, charged with the murder of Mr. London, 
whose body was liscovered at Kilindini last month, have 
been found guilty and sentenced to be hanged. Ten days 
are allowed in which to appeal before the sentence is carried 
out. 


Tramways and Population.— The Elektrotechnik und Mas- 
chinenbau gives the following interesting comparison of the 
relations between length of tramways and population in the 
principal towns in Great Britain and the United States :— 


No. of To length "s. of 
; : of tramways inhabitants per 
Great Britain, inhabitants. in miles. mile of башыр. 
London ........ 6,581,000 262 500 25,100 
Glasgow ..... . 1,000,000  ............ 14750 „800 
Manchester... 850,000 ........... 147-00 5,120 
Liverpool 800, 00 q.:ꝑ . 10625 520 
Birmingham.. 650,000 ............ UST ............ 14,560 
United States, 
New York ... 5,716,000 ............ 1,350°00 ........... 2,752 
Chicago ...... 1,875,000 ............ 925:00 ........... 2,592 
Philadelphia.. 1,576,000  ............ 5371-50 2,512 
St. Louis ...... 612,000 ............ 445775  ............ 1,616 
Baltimore ..... 531,000 ............ 225° ,002 
Cleveland ..... 415,000 ............ 18125 2,048 
Buffalo 381,000 ............ 200:00 ........... 1,904 
San Francisco 355,000 ............ 281-25 ee 1, 


Carbo-Mercury Incandescent Lamp. L' Elettricitù gives an 
account of a mercury vapour lamp in which, it is claimed, the 
гоша colour is corrected by the use of a carbon filament. 

he filament is enclosed in a U tube which also contains a little 
mercury. This is, however, only visible when the lamp is cold, 
for when the lamp is heated the mercury vapourises and takes 
part in the phenomena. Although the consumption is not per- 
ceptibly increased by the mercury coming into action, the illn- 
mination is considerably augmented. All the mercury is 
gradually converted into vapour by the heat from the lamp 
filament. This reduces the temperature of the filament some- 
what, hence its resistance increases a little, and therefore the 
consumption decreases as the lamp becomes full of mercury 
vapour. This then carries a part of the current, and the fila- 
ment is brought in time to red heat, thus supplying the neces- 
sary colour correction. 


Wireless Telegraph Notes.—A decision of great interest to 
those concerned with wireless telegraphy Же telephony has 
lately been given by the German Patent Office. It appears 
that Prof. Ernst Ruhmer some years ago invented an arc in- 
terrupter for generating undamped oscillations, corresponding 
very closely to that used in the Poulson system aud to some 
extent anticipating its use. The priority of Ruhmer’s invention 
has now been recognised and a patent is to be issued for it. 

It is announced that the German Reichstag has passed the 
second reading of the bill for the regulation of wireless tele- 
graphy, conferring а monopoly of wireless telegraphy in Ger- 
many upon the Government. The German Government main- 
tains an attitude of neutrality towards all systems of wireless 
telegraphy, and secures intercommunication between ship and 
land stations without regard to the system employed. 

The new steamship “Lake Champlain," of the Canadian 
Pacific line, which left Liverpool on Wednesday, is fully 
equipped with wireless telegraph apparatus, and also with the 
necessary equipment for receiving submarine fog-bell signals. 
It is announced that all the vessels of the Canadian Pacific 
Co.'s fleet are to be forthwith similarly equipped. 


Ratio of Heating Surface to Grate Surface as a Factor in 
Power Plant Design.— A Paper on this subject was recently 
read before the American Institute of Electrical Engineers by 
Mr. W. S. Finlay, in which the author deals with the economies 
that can be effected in power-plant operation by increasing the 
ratio of heating surface to grate surface. All other conditions 
remaining constant, the capacity of a boiler is in direct ratio 
to the area of the active grate surface, but an increase in 
capacity (heating surface remaining constant) caused by an 
increase in grate area is accompanied by a loss in economical 
evaporation, due to the increased temperature of the escaping 
gases. But by careful attention to details of design, an increase 
in grate area can, without great sacrifice in economy, be made 
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to give a considerable increase in capacity. With this idea in 
view, a change in design was made on 18 boilers belonging to 
the Interborough Transit Co. The grate area was increased 
80 per cent. by fitting another stoker under the first, and 
curves given in the Paper show that operation with the double 
type was as economical in fuel as with the single type, and 
showed an increase in boiler capacity of about 71 per cent. 
From this it is evident that, in this particular case, double- 
stoker operation covers the entire range of single-stoker opera- 
tion and has an increased capacity, amounting to 71 per cent. 
proportional to its larger grate surface, with but a slight loss in 
economy. ‘The Paper concludes with some data showing the 
savings on a plant costing £25 per kilowatt by the use of the 
double grate. Saving in first cost for the same power 19:6 per 
cent., total plant charges reduced by 5:64 per cent. at 100 per 
cent. load factor, and by 7:54 per cent. at 50 per cent. load 
factor. In the саве of а £50 per kilowatt plant the saving is 
somewhat greater. 


Personal.—Mr. Etienne de Fodor, general manager and 
director of the Budapest General Electrie Co., who has just 
completed 10 years of service as chief of the company, was 
recently presented by the employés and a large circle of friends 
with an address, on parchment, designed by Müller-Apenroth, 
an artist well known in Europe. Mr. E. de Fodor, who was 
formerly connected with the Soc. Continentale Edison of Paris, 
took an active part in introducing the Edison system into Europe 
as early as 1881, and was colleague at that time with Mr. 
Nicola Tesla, who was also then connected with the same 
company in Paris, After having served the Edison Com- 
pany as engineer in various parts of Europe, Mr. E. de 
Fodor was elected in 1893 chief engineer of the Budapest 
General Electric Co. By hard and patient work Mr. de 
Fodor succeeded in raising the output of the stations, and 
the directors quickly discovered that in him they had a 
man of insight and great technical skill, and in 1898 they 
elected him general manager of all their stations. The Buda- 
pest General Electric Co. have a large central station on the 
outskirts of the city where high-tension polyphase current is 
generated and then transformed in four sub-stations in the 
city equipped with storage batteries and rotary converters. 
Connected with these sub-stations are two booster stations 
with storage batteries, also situated on the outskirts of the city. 
The company has the equivalent of 290,000 16 c.p. lamps con- 
nected and has 187 km. of underground cables laid in Buda- 
pest. Mr. de Fodor has written several books on electrical 
subjects, and is a member of many electrical societies in Europe 
and America. The Hungarian Electrical Society, of which 
Prof. Zipernowsky is president, has ordered a bronze bas-relief 
of Mr. de Fodor's portrait to be made by the sculptor Muranyi 
in honour of the occasion. 


Measurement of Alternating Currents by a Moving Coil 
Galvanometer.—At a recent meeting of La Société Francaise 
de Physique, H. Abraham read a Paper on this subject, 
of which the following abstract has appeared in the Bulletin. 
Weak alternating currents, such as those present in telephone 
lines, have, owing to the lack of sufficiently sensitive apparatus, 
been little studied. Duddell's thermo-galvanometer, for instance, 
can only be read to micro-amperes and gives no indication 
of the phase of the current. But a galvanometer with a moving 
coi] and laminated electromagnet allows great sensitiveness to 
be obtained, and this remains the same both in the measure- 
ment of continuous and alternating current of high frequency 
(500 and above). With an internal resistance of a hundred 
ohms a thousandth of a milliampere can be detected. For 
the majority of applications, therefore, only a fraction of the 
working current need be used. The field of the electromagnet 
being Н sin wt, if a current Isin (wt— 4) is passed through. 
the moving coil the permanent deflection will be proportional 
to H I cos . If this current is replaced by another with. 
the same amplitude, but which is exactly in quadrature 
with the first, the deflection will be HIsin $ and 
from these two readings the amplitude and phase of the 
current I can be found. A simple method of obtaining equal 
currents in quadrature is the following: Several turns of wire 
are wound on the electromagnet. The E.M.F. induced in this. 
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winding is in quadrature with the flux of the electromagnet. 
Or a tapping is taken off to a non-inductive resistance con- 
nected in the exciting circuit of the electromagnet. The E.M.F. 
obtained is in phase with the flux in the magnet and it is quite 
easy to make the second E. M. F. equal to the first. The above 
arrangement has been used in some experiments made by the 
author and M. Devaux-Charbonnel on telephone lines and 
apparatus, the results of which are summarised on p. 752 of 
this issue. 


Students’ Section of the Institution of Electrical Engineers. 
The fourth annual dinner of this Section took place on Mon- 
day last at the Holborn Restaurant, London, W.C., under the 
presidency of Mr. E. W. Moss (ehairman of the Section). 
Although Col. R. E. Crompton, C.B. (President of the Institu- 
tion), was unable to be present, the Council were represented 
by Prof. S. P. Thompson, F.R.S. (past-president), Mr. Robert 
Hammond (hon. treasurer), Mr. W. M. Mordey and Mr. G. C. 
Lloyd (secretary), while Mr. A. О. Laird (chairman of the 
Graduates’ Section of the Institution of Mechanical Engineers) 
was among the guests. А large number of students were pre- 
sent, more, it appears, than attend the purely technical gather- 
ings, and tne judicious intermixture of improving speeches 
with humorous songs resulted in a most enjoyable evening. 

After the uaual loyal toaste, Mr. C. A. Abell (vice-chairman of the 
Section) proposed the health of ** The President and the Institution,” 
to which Мт. W. М. Mordey replied. The latter commiserated with 
the students, for they had all their troubles in front of them. The 
problems which they would have to face were exemplified by a remark 
made by, Sir Oliver Lodge, in his recent lecture on the Ether before the 
Royal Institution, that a cubic millimetre of Ether contained sufficient 
energy to supply 10,000,000 kw. for 30,000,000 years. The effect of 
short-circuiting this small quantity would be terrible to contem- 
plate. ‘Ihe speaker thought that the small attendance at the 
students’ meetings was a matter for regret. These gave an oppor- 
tunity for intercourse and were productive of good which could not 
be obtained by merely reading th Paper; the same applied to visits 
to works. A study of the commercial standpoint was most important, 
and he would advise them all to pay great attention to the acquire- 
ment of a knowledge of estimating and drawing. Mr. Hammond, in 
proposing '‘ The Students’ Section," also referred to the value of a 
commercial trainiug, and told a story of decidedly Scotch flavour to 
illustrate his point. The tale dealt with a sporting episode, not uncon- 
nected with badger-baiting, culminating in the formation of a well- 
known and respected firm. It is impossible to reproduce it here, for 
not only is our space limited, but it would most certainly lose in the 
telling. He concluded by advising the students to look after their 
health, und to cultivate, in moderation, their faculty of curiosity. On 
behalf of the students, Mr. Moss responded to this toast. The toast of 
The Colleges,” proposed by Mr. B. A. M. Cooper, was acknowledged 
by Prof. S. P. Thompson, who drew attention to the necessity for 
students working together with a harmony of purpose for the good 
of the industry at large. Students and instructors met for a common 
object, but good results could only be obtained from first-rate material. 
The social side of a college was of extreme importance. Prof. Thomp- 
#on repudiated the statement that the value of the commercial side of 
engineering was not recognised at the colleges. Attention was paid 
to it, and more interest was shown by the students in their work when 
financial problems were introduced. After the dinner a short concert 


took place, among the performers being Messrs. S. Driver, T. P, Lee, 
C. B. Nadand, and G. H. Stevens. т 


Blectric Clocks.—The last of the series of Cantor Lectures 
on „The Theory and Practice of Clock Making," delivered 
by Mr. H. H. Cunynghame, C.B., was given on Monday last 
at the Royal Society of Arts, when the lecturer dealt mainly 
with the construction of electric clocks. These are remarkable 
for their simplicity, and are, he considered, undoubtedly the 
clocks of the future. He explained the difficulties encountered 
in the earlier types, and how those difficulties have been sur- 
mounted. In the first type of electric clock, a model of which 
was shown, a piece of iron was attached to the bottom of the 
pendulum and an electromagnet was energised at the end of 
each complete swing, thus providing the necessary impulses. 
Trouble was experienced due to sparking at the contact, 
and other difficulties arose due to the impulse given to the 
pendulum depending on the constancy of the battery and 
the varying resistance of the contact. A failure of the 
contact, of course, resulted in the clock stopping. The 
first attempts at improvement were to make the appara- 
tus more powerful. He then described Hipp’s clock; in 
this a flipper is attached to the pendulum, and the latter 
is started swinging through a large arc ; the arc gradually de- 
creases until at а certain point the flipper jams and forces a 


contact down, this giving to the pendulum, by means of an 
electromagnet, a further strong impulse. 
based on a similar idea, the pendulum varying its аге of swing. 
The second type of electric clock described was wound by 
electricity, and several of thi& kind were referred to by the 

The Magneta type was next described. In this a 
permanent magnet in the control clock induces currents in 
coils of wire, and these currents operate the clocks connected 
[t is necessary to wind this latter 
every day. The next type of electric clock referred to depend: 
on an electro gravity-detached escapement in which the con- 
tact is improved by the attraction of an electromagnet. The 
lecturer then dealt with electric synchronisation. The type 
favoured was that of the Standard Time Co., in which forcible 
correction is employed, the hands being set to their correct 
position every hour by means of a simple plunger. In some 
cases the clocks are purposely made to run slow, and are set to 
correct time by hourly impulses, whilst in another type the 
clocks are set to go too fast and current is cut off at every 
complete revolution of the minute hand until the hourly period 
has expired, when the current is again switched ou. The 
lecturer thought the electric battery was in an unsatisfactory 
state, and the best type to employ was a very large siz 
Daniell cell of the gravity type, in which a porous pot was 
dispensed with. Also the solutions should not be made s 
strong that they crystallised. A large number of electric 
clocks were shown, among these being one designed by Dr. 
Aron, in which a commutator was driven by bevel gearing 
from a self-wound clock, a polarised armature being placed in 
the dial and driving by pawl 
electric clock without batteries or contacts, the Cunynghame- 
Hope-Jones electro gravity- 
seconds frequency, as used at the Brooklands racin : 
large number of self-wound clocks, and examples of the re 
ceiving apparatus employed in auxiliary clocks. 


Mr. Scott's clock is 


up to the control clock. 


and ratchet, the Magneta Co.'s 


detached escapement, of two 
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ARRANGEMENTS FOR THE WEEK. 


FRIDAY, February 28th (to-day). 

PuvsicAL Socikrx. 
Meeting in the Physics Lab 
Science, Imperial Institute-road, 5 
“ Contact Potential Differences de s 
Solutions,” by Messrs. S. W. J. Smith and 
mental Examination of Gibbs’ Theory of Sur 19 
he Basis of Adsorption, with an Application to 

Theory of Dyeing,” by Mr. W. C. M. Lewis. 
ROYAL INSTITUTION. 

9 p.m. Meeting at Albemarle-street. 
Combustion, with Special Refe 
carbons,” hy Prof. W. A. Bone, F. R. S. 

SATURDAY, February 29th. 
STUDENTS’? SECTION OF THE INSTITUTION OF ELECTRICAL Ех 

10 a.m. Visit to the Brimsdown Power Station of t 
Metropolitan Electric Power Supply Co. 

TUESDAY, March 3rd. mus 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENG 

7:30 p.m. Meeting in the Physical Laborato 
per on Investigations on 
Enclosed Fuses," by Prof. A. Schwartz an 


Royal College of 


termined by means of Null 
H. Moss, and ^ An 


Discourse on ** Expl 
rence to that of Hy 


INSTITUTION OF CIVIL ENGINEERS. 
Meeting at Great George-street, W 
discussion on *‘ The 
Mr. W. B. Parsons. 
CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
S p.m. Meeting at Caxton Hall, Westmin 
on Engineering Works in Austria an 
A. S. E. Ackermann. 
THURSDAY, March 5th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Meeting at Great George-strect, 
** Fuse Phenomena,” by Prof. A. Schwar 


jow York Rapid Transit- 


SATURDAY, March 7th. 
Rovar INSTITUTION. 


Meeting at Albemarle-street. 
charge through Gases,” by Prof. J. J. Thomson, 
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ELECTRIC TRACTION ON RAILWAYS.* 
 VL—GENERAL COMPARISON OF CONTINUOUS AND 
ALTERNATING-CURRENT TRACTION. 

BY PHILIP DAWSON. 

(Continued from page 587.) 


Summary.—The author here considers the suitability of three-phase 
motor for electric traction, and discusses more particularly the Ganz 
system of control. 


A three-phase traction motor has properties very dif- 
ferent from a continuous-current series-wound traction 
motor. The continuous-current railway motor develops its 
greatest torque at starting, the only limit being the satura- 
tion of the fields and the current available. Unlike а 
series motor, the torque of a three-phase motor depends 
on other quantities besides the magnetisation, the num- 
ber of armature conductors and the armature current. 
In the case of an induction motor the torque may 
ecd _ Му 
зе expressed as T „ 

r+ Ls" 
pounds, M is propurtional to the magnetisation, S is the 
slip, 7 is the ohmic resistance of the rotor, L is propor- 
tional to the self-induction of the rotor circuit. 

The slip is the difference between the number of cycles 
per second of the stator or exciting current and that in- 
duced in the rotor. For comparison, we give the formula 
for the torque of a series-wound direct-current motor: 
T=MNC,, in which N is the number of armature con- 
ductors and Ca the current through the armature. At 
starting, the slip of an induction motor will be equal to the 
frequency of the exciting current at full speed; when 
synchronism is nearly attained it will be very small; if 
absolute synchronism could be attained it would be zero. 

At starting we can express the torque by TM / slip L’, 
as then the slip is very great as compared to R?, which can 
be neglected. When full speed has heen attained we can 
write T=M-+S/r, as then SL is very small as compared to 
7*, and can be left out. Or, in other words, at starting the 
torque is proportional to the rotor resistance, and at full 
speed it is proportional to the slip, and inversely propor- 
tional to the ohmic resistance of the rotor. Therefore, 
whereas in a continuous-current motor the armature can 
be kept small by putting a large number of conductors in 
one slot, and the magnetising current can be therefore re- 
duced, the reverse is the case with a three-phase motor 
Where both the rotor and the stator windings have to be 
kept in as many separate coils as possible in order to reduce 
the self-induction. 

The torque with an induction motor is dependent on the 

impressed line voltage and it varies as the square of it. 
This is due to the flux density of the magnetic field being 
relatively small, and the stator and rotor tron much under- 
saturated, so as to reduce as far as possible the iron losses 
and magnet leakage; the stator field is directly propor- 
tional to the pressure at the stator terminals. 
. With low speeds and at starting the power factor of an 
induction motor is very low, and this necessitates a gener- 
ating and distributing plant in which volt-ampere capacity 
may have to be more than double the real watt capacity. 
The magnetising current is proportional to the air-gap, aud 
the power factor decreases rapidly as the air-gap increases. 
Hence it is of the utmost importance to make the gap as 
small as possible. In some of the three-phase traction 
motors manufactured by Brown, Boveri & Co. this air-gap 
las been reduced to one millimetre. 

With a three-phase motor the starting torque is less than 
the maximum. The torque of a three-phase motor is in- 
creased by increasing the stator field, which depends upon 
the pressure at the stator terminals. This increase has 
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in which T is torque in foot- 


been effected by different means, as, for instance, by chang- 
ing the stator connections at starting from Y to A, thus 
increasing the pressure in the proportion of 1 to 173, or 
by putting a booster transformer in series with the stator. 
As regards the speed regulation, the method universally 
adopted is to place a non-inductive resistance in the rotor 
at starting. The disadvantage of this method is that it is 
uneconomical. It is comparable to regulating a shunt 
motor by putting a resistance in the armature circuit. 
There is another method by which these losses at start- 
ing may be reduced, and which is comparable to the series 
parallel control used with continuous-current railway 
motors. This system has been called “concatenating,” 
and Messrs. Ganz & Co. speak of it as putting the motors 
into “cascade.” This method, besides regulating the speed, 
insures a large starting torque, but is naturally only feasible 
when motors are used in pairs. This method appears to: 
have been first brought out by Mr. Georges, of Messrs. 
Siemens and Halske, in Europe, and Mr. Steinmetz, of the 
General Electric Co., in America. In this method (as 
shown in Fig. 15) the two motors, which need not be the 
same in power or construction, are connected as follows :— 
I. The stator of the first motor is switched directly on the: 
line, the collector rings on its rotor are in turn connected 
to the stator of the second motor, and the stator of the. 


Trolley 
Trolley 


LEY ANS 
Rotor 
Water Rheostat : 
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Ё d 
Fio. 15.—D1AcRAMS OF CONNECTIONS ON THE GANZ SYSTEM FOR RUNNING- 
THREE-PHASE MOTORS IN CASCADE. 


second motor is connected to а non-inductive resistance. 
The motors thus connected will start with a large torque, 
but their maximum theoretical speed cannot exceed one: 
half of that of one of the motors directly connected across 
the line. 

II. The resistances are all eut out, the two motors still 
remaining connected as in І. 

III. The stator of the primary motor is connected to the 
rail circuit, thus cutting out the secondary motor, resist- 
ances being put in series with the rotor of the primary motor. 

IV. The primary motor still connected as in ILI. and all 
resistances cut out of rotor. | 

When motors are connected in cascade, as per positions I. 
and II., at half-speed the slip of the rotor of the primary will 
be50 per cent.,and the cycles will be half the number of those 
supplied to the stator of the primary motor. The action of the 
primary on the secondary motor will be to tend to induce 
it to rotate at synchronous speed and frequency. At half- 
speed the frequency in the secondary will be half that in 
the primary. The speed of the rotor 1s proportional to the 
number of cycles, all being equal. Therefore, up to half- 
speed two motors could be in cascade. This would not he: 
possible above half-speed, as then the difference between 
the cycles induced in the rotor of the primary motor would: 
be less than half-frequency. 
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At high periodicities this method has serious disadvan- 
tages, owing to the large self-induction which is added by 
the stator of the second motor to the rotor of the first 
motor. This, of course, greatly reduces the torque of the 
latter. The rotor winding of the first motor must be of fairly 
high resistances, in order to limit the current inflow and 
increase the E.M.F. at the stator of the second motor, and 
if both motors are to be capable of running in parallel 
across the line, the ratio of the stator to the motor wind- 
ings must be unity. 


Trolley Wire 


Stator of 
Primary Motor 


High tension automatic 
reversing switch 


Fic. 16.—CoNNECcTIoNS or REVERSING SwitcH rog THREE-PHASE 
CONCATENATED GANZ BysrEw. 


As stated, inorder that the motors can be interchangeable, 
the rotor of the primary would have to induce half-line 
voltage on the stator on the secondary motor at half-speed. 
This would mean that the rheostats used would have to 
be built to stand the maximum full-line voltage. If this is 
not done, then the secondary motor can only be used at 
starting till half-speed, and then must be cut out and 
become idle except when slowing down, when it can be 
used for braking purposes from full to half-speed. During 
all other times this motor would 
be a useless dead weight. 

Polyphase motors tend to- 
wards synchronous speed, but 
can never reach it while giving 
out work. lf the motor should 
mechanically be driven at a 
speed above synchronism the 
frequency of the motor will be 
above that of the line, and 
energy will he returned into it, 
the motors at the same time 
acting as brakes. The action 
of a three-phase motor in this 
апа many other points is very 
much like that of a shunt- 
wound continuous-current 
motor. On mountain lines, such 
as those installed by Brown, 
Boveri & Co. and the Maschinen- 
fabrik Oerlikon in Switzerland, 
the amount of power thus re— 


— 


power used during acceleration. This amount is found 
from calculations and is not confirmed by practice, experi- 
ments having shown that more than 10 per cent. can 
rarely be attained under the most favourable railway con- 
ditions—that is to say, when there is little or no coasting, 

Fig. 16 shows the connections of the high-tension com- 
bined reversing switch and circuit breaker used by Messrs, 
Ganz & Co. By rotating the switch through 60 deg, the con- 
nections shown are changed from the full to the dotted lines. 
This changes the position of two of the phases, and the motor 
is reversed. Figs. 17 and 18 are a section through and a 
photograph of a combined primary and secondary Ganz 
motor fitted to the latest Valtellina locomotives by Messrs. 
Ganz & Co. | 

As for suburban services a larger number of economical 
running speeds become necessary than those provided for 
by Messrs. Ganz & Co. on the Valtellina line their motor 
has been suggested, and it was this arrangement which has 
lately been proposed by this firm for operating suburban 
railway traffic. In this arrangement three instead of two 
motors constitute one group, consisting, for instance, of one 
principal motor having four poles, one six and one two-pole 
auxiliary motors. With this arrangement four combina- 
tions are possible of the main and two auxiliary motors, 
corresponding to four economical speeds. In the first 
controller position the rotor or secondary of the main 
motor is connected to the primary or stator of the first 
auxiliary motor, which in its turn has its rotor connected 
to the stator of the last machine, which hus a liquid resis. 
tance in its rotor circuit which is gradually cut out until 
full speed in this first position is reached. This is known 
as “triple cascade " or “concatenation.” 
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turned may be considerable, 
and in some cases may attain 
about two-thirds of the total 
power required to run the line, 

With tlie. concatenated, or 


—— — ee ee — 


Fic. 17 —Cross Section or GANZ CONCATENATED THREE-PHASE LocomOoTIVE Moro. 


cascade, system it is cl:imed 
that, by puiting the motors in cascade, power will be re- 
turned to the lime between full and half-speed. That, 
power will he returned is evident from what has already 
been said about three-phase motors in an earlier portion of 
this article, due to the secondary motor being supplied 
witha higher frequency than half the line frequency, and 
therefore acting as a motor and reacting on the primary 
motor, causing it to return current into the line. It has 
been claimed thot the amount returned in this way to the 
line, if the motors are used for braking from full speed to 
half-speed—that is to say, if there is no coasting—— will, 
under ordinary conditions, be about 20 per cent. of the 


In the second controller running position the о 
auxiliary motor is cut out, the rotor of the first n dis 
motor being connected to a second water rheostat, V 1105 
gradually taken out of circuit when the second ae 180 
running speed is reached. In the third position агу 
auxiliary motor is cut out of circuit, the second aux uit of 
taking its place with a resistance in the rotor И < the 
this motor which, after having been eliminated, finis m 
third economical running position. The fourth a иту 
highest speed being obtained by cutting out both ie the 
motors, the rotor of the main motor being connecte: ical 
resistance which when removed gives the fastest econon 
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running position, The following table shows the actual re- 
sults obtained from the above connections for a given case 
and size of motors, gear ratio and diameter of wheels 


Rated Speed in 


Number, Synehronous 


Motors used. of speed in capacity miles per 
poles. revs. per min. in B H.P. hour. 

Primary motor ......... 4 900 850 86 
Primary and second 

secondary motor 472 600 2300 24 
Primary and first se- m | 

condary motor 4+6 860 | 260 144 
Primary and two ве- MES. | 

condaries............... 47672 800 200 12 


It will be noted that with this arrangement each motor 
car or locomotive would be fitted with three motors, each 
driving an axle, although in the case of the Valtellina rail- 
way locomotives Messrs. Ganz & Co. constructed a very 
neat arrangement whereby the two motors (there was only 
one primary in that case) were.connected in one outer 
casing. If such an arrangement is fitted to motor coaches, 
as suggested in the case tabulated above, it will be seen that 


Fic, 18.—Hicu-Texsion THREE-PHASE TWIN MOTOR оғ THE NEW 
VALTELLINA LOCOMOTIVES. 


the tractive effort available for acceleration, which depends 
on the weight on the driving wheels, will decrease as the 
speed increases, for in the present case we would have 


Slowest speed: Three axles driven by one principal and 
two auxiliary motors. 
Second position: Two axles driven by one principal and 
the auxiliary motor. 

Third position : Ditto ditto 

Fourth position: One axle driven by main motor only. 

This may become under given conditions of motor equip- 
ment and train weight a very important question, and one 
which must be carefully investigated in each individual 
case Where the above system has to be considered. Further- 
more, it must be remembered that the speeds given in the 
previous table are the maximum which can be obtained, 
and that as every driver generally likes to have a little 
extra speed in reserve, it is quite possible that the rheo- 
Stats will have considerable work to perform and will have 
to be dimensioned accordingly. The economy of the system 
furthermore depends on being able to return energy to the 
line during braking to compensate for the energy lost in 
the water resistances, and this fact must be borne in mind 
particularly in connection with the design of the power | 
station. The importance, or to speak more correctly, the 
necessity of recuperation is shown by the fact that under | 
Operating conditions, such as exist on our suburban rail- | 
Ways, the rheostatic losses amount to approximately 20 per 
cent. of the energy supplied to the motors. How this would ` 


affect the energy consumed for traction purposes will he 
seen from the fact that for suburban running a system 
operated on the above lines would for tractive purposes only 


require about 82 watt hours per ton mile delivered at the 
train terminals, and, for argument’s sake, taking the weight 
of an average train as 150 tons, this would amount to 
12:5 B.T.U. per train-mile, and the energy lost in resistance, 
and which is considered as more than recuperated in tlie 
above figure, would, therefore, amount to about 2 units per 
train-mile measured at the train. 

In considering three-phase traction for railway purposes, 
no matter what system of speed regulation be adopted, the 
following are the principal points which have to be taken 
into consideration :— 

l. For the present the maximum safe working pressure 
between two overhead working conductors required for 
three-phase work is 3,000 volts. 

2. There is no possibility, outside the maximum speed 
fixed by synchronism, of making up lost time—in other 
words, variable speed, which is always possible within 
limits with continuous current, series and single-phase 
motors has to be removed. 

З. If cascade or concatenated speed control is used, re- 
cuperation of energy in braking, which must be returned to 
this working conductor, is essential to economical working 
of the system. 

+. To overhead working conductors, which must be in- 
sulated from each other, are necessary, and, consequently, 
two collectors in each motor car or locomotive, which must 
also be insulated from each other. 

9. The three-phase motor does not lend itself to high 
starting acceleration, so that a greater maximum velocity 
must be attained to give the same service as would be 


| required for direct or single-phase working. 


(To be continued.) 


STANDARDISATION TESTS ON CARBON BRUSHES 
FOR DYNAMOS AND MOTORS.* 


Summary.—This article contains the results of tests carried out on 
carbon brushes for the Ministry of Marine at the Laboratoire central 
d'Electricité. The tests include determinations ot density, porosity, 
tensile strength and compression as well as of wear, resistivity and 
friction. Other data show the effect of electrolysis, the quality of ash 
given, and the appearanceof the carbon test pieces under the microscope. 


Introduction.—The quality of carbon chosen for the manufacture 
of brushes for generators and motors is a very important point, on 
which the good operation of the machines is greatly dependent. 
The manufacturer has, by long experience, found the particular 
quality of carbon which gives the best results with his machines, 
and the user can, therefore, when necessary, obtain a further supply 
from him. In the case of а Government department, however, this 
is not possible; a large stock of spare brushes must be obtained in 
advance, and an easy means of identifying the different types is 
therefore necessary. At the suggestion of M. le Ministre de la 
Marine, certain tests on electric machinery and cable were under- 
taken by the Société Internationale des Eleotriciens at the Labora- 
toire central d'Electricité, and among them were the following on 
carbon brushes :— 

Specification.— The tests were carried out on blocks whose shape 
was that of а rectangular parallelopiped, having the following di- 
mensions: Height, 60mm.; breadth, 20mm.; thickness, 19 mm. 
The blocks were obtained from five different manufacturers, four of 
whom sent three samplea of different qualities and the other sent 
two samples. The qualities chosen were hard, soft and intermediate. 

Density.— The apparent density of a block was defined as the ratio 
of its mass (M) to its apparent volume (V). Measurements were 
carried out on three blocks of each quality, the surrounding tempera- 
ture varying from 12°С. to 17°С. | . { 

The actual density of a porous material like carbon is not easily 
defined. A series of preliminary tests showed that water penetrates 
but slowly into the pores and that impregnation is not complete with 
fragments of less than 1 cubic cm., even after they have been heated 


Е Abstracted from the Bulletin de la Société Internationale des 
Electriciens. 
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Table I.“ | ‘were taken between 8 and 30 minutes after the blocks had been 


| v" - removed from the water, and а second series from one to two houn 
Mean Density after Density after two | after. Further readings were taken at different intervals up to 25 


НЕРВ d | ч, five minutes чоры ars to 248 hours according to the nature of the block. Between the 
CM | +; g- | weighings the ee теша d ш оро ^ in & room whose 
N ег e m " | 7 temperature varied between °С. and 17°C. Fig. gives curves 
8 5 1:619 1:90 | 182 showing the mean values obtained from the blocks tested.* 
Mi 1:524 1:81 1:85 Tensile Strength.—Test pieces were prepared by filing the blocks 
Мо 9ooh вея 1°518 1779 | 1:80 down until they were 5 mm. wide in the middle for a length of 
NS КОДЫ АБЫКЕ um 1 5 10mm. They were then clamped between two pieces of iron, so 
No MU MEME 1:582 1-82 1-82 that tension could be applied, and the whole was hung vertically. 
1110 ĩ 1:487 1-79 1:97 Ав the resistance of a solid to tension depends on the way in which 
Ti VVV 1:276 1:86 1-81 the force is applied, and is not the same for a progressively increas- 
To .... . . ЕРЕ 1:392 1:96 1:99 ing force as for а force applied suddenly, the tests were carried out 
T 1450 1°79 1:71 in the following manner: The tensile effort was applied by water, 
N ͤ T |o 1435 1772 1°73 contained in a vessel into which it was poured regularly until гор. 
Za ., 10821 1:90 1:90 ture took place. The effort thus obtained was increased 10 times 
77 ЗЕЕ 1478 1:99 2:00 by а system of levers. About 0:088 litres flowed in per second, and 
Z0 . —— Ä n 1:468 1:93 1:91 the load increased about 0:83 kg. per second. It was found that 


m RA — | rupture was not always produced at the same place. Tesis were 


in boiling water for several days and placed in vacuo, 80 that the | made on three blocks of each quality, and considerable differences 
values obtained cannot be considered as absolute but only as com- | Were found between the breaking loads of the same quality blocks. 


parable under the indicated experimental conditions. The gpecifio | For instance, on one quality the loads were 0:07, 0:24, 059 kg. per 
| gravity flask method was square millimetre respectively, the break being irregular and fibrous. 
used, the vessels having a Resistance to Compression.—These tests were carried out by Le 
capacity of about 25 cubic Service des Ateliers du Port de Toulon. The brushes were cut : 
cm., and the tests were two, to prevent breakages from bending, and each half was tested 
conducted in the following separately. These results also show great differences in the same 
way. The vessel was filled quality, less, however, than in the case of tensile tests. In one casi 
with distilled water, and | two halves of the same block gave results во widely differing as 61 
was then placed for at least and 8:45 kg. per square millimetre. Table II. gives the mean values 
half an hour in a current | of the breaking loads for tension and compression. 
of running water at about Table II. 
10°С. and the level of <n. 


19 


18 
17 | 
16 * 


15 


11 — water in the vessel was акбар Breaking pace kg. Descrip- cele n 
| marked while it was still onat. 0 ы square millimetre. | tion of |! — м 
L 5 D M More Mg brush. | Tension. Compression brush. Tension. Compression 
S ^ EA Retos = а — 
t 12 stand for several hours in Ma 1:54 6°76 qu. 0:46 6°29 
© {һе ореп алг the vessel was | Mi . . . 1-35 7:68 е 0:59 y% 
21 weighed along with the | мо Pa. 1:37 8-99 vac 0°77 328 
E pieces of carbon to be Pe ee ae 1°77 6:80 Vi. 0:85 2% 
Е 10 tested. The weight of car- | Ni ...... .. 2-16 11:18 ZA ..4 2229 5720 
x bon employed was about | № ......... | 1:20 7°35 Zi 0 215 
E 9 13 to 16 grammes. The | Ta ......... 0:80 5°78 Zo 0:42 56 
= carbon was then placed in | bs 
9 8 the flask and the whole was Wear.—The wear of а block of carbon rubbing а copper surface 
3 heated on а water-bath for | is very small and is difficult to measure. Further, certain kinds 0 
$ 7 two hours. When cool the carbon after a time have а polishing or lubricating effect, which 
H flask was placed under the 4 still further reduces the wear. In order to obtain a measurabli 


tarawasa 


50 600 7⁰ 800 о 100 110 120 180 140 150 100 170 180 
Time in Hours. 


Fig. 1—MrEAN Porosity CURVES FOR EACH SPECIMEN. 


receiver of an air pump and the pressure reduced to about 10mm і d. The came 
.of | amount of wear the following arrangement Was used. 
hour and i he flask was then again'set under running water for half an | block, placed in a brust holder, rested with one of its facet ӨГ” 
наан т level of water in it was noted. After standing for | a sheet of emery cloth, fixed on the periphery of & * 900 Um. 
whioh had to nS a air it was placed on the balance, and the weights | driven by a motor. The disc, covered with the cloth, тар. ock тм 
expelled from ue eee 2 5 1 gave € weight of таг in diameter and its speed was 80 revs. рег min. : square centi- 
д „Or, orrections, the i mes pe 
M em introduced. The mean values obtained are geni Table Т. н gabe ja у : к = P nmm 
Forosity.— The porosity of each quality was given by th 3 
tion of water absorbed in each block andar the боп 0 mel: 


— — =. — — TTL 


„ — = A 22 + t 
tioned below. Blocks, weighed when dr i ; Descrip. | W No. of , Descrip. | Wear as a | №0 
1 е 1 y, were immersed in cold : | ear as a о. О езег1р revolu 
ыу А 2 рош and then in boiling water for two hours. The 1 „ of revolu- рал Кы ГОА) a tions. 
and the Арсан 9 е placed ты allowed to cool for two hours | F shane -— A 
: aining it was then inserted in another through | M M д o i 4:38 , 
Maren cold pur та ites The brushes were then 120 8 Mi „ 205 | 1800 Pu » 195 10 
LE NI ) blotting paper and weighed. The first weights | Moo 174 1000 va 639 2 
* The capital letters —е E RC NEN WOMENS Naa 30˙3 500 Xi шан 559 (0 
А : .J., 2—designate the manufacturers of u; e: ], 
ticular quality of -hi acturersof a par- Ni.. . 5:4 1,000 2 108 
йу ЫЫ. * carbon, while the small letters—e.y., o—indicate this | nt 8 al 1:000 | 2 Siia 322 100 


metre and the emery cloth (00 was used) was changed for each fresh 
test piece. The wear being very unequal, a different number of 
revolutions had to be taken for different blocks, and experience 
shows that the wear and the number of revolutions are not propor. 
tional. Table III. shows the percentage wear and the number of 
revolutions to which each piece was subjected. 

In order to determine the relation between the number of revolu- 
tions and the wear, one of the blocks was weighed between each 
series of revolutions. The emery cloth was new at the beginning 
but was not changed or cleaned during test. Fig. 2 shows the 
results obtained. | 


‚ Electrolysis.— When a carbon block forms the positive electrode 
in a bath containing certain salts it is slowly disintegrated while the 
current passes. In the experiments made chloride and sulphate of 
sodium were used. The current density was 0:1 ampere per square 
millimetre of carbon immersed. The cathode was a strip of lead 
bent so as to surround the carbon. The dry carbons were weighed, 
placed in the bath and submitted to the action of the current for 
varying times. Fourteen baths were connected in series, so that 
conditions as identical as possible might be obtained. The bath 
was allowed to stand for about six hours after the current was 
switched off in order that the liquid might clarify. The carbon was 
then removed from the liquid and placed in boiling water. Table 
IV. gives the losses in weight observed. The weight of the original 
Pieces were, of course, somewhat different, but the mean weight 
was 21 gramines. 

At the end of the test the electrolytes presented very different 
appearances, though in all cases, except Va and Vi, the liquid was 
of a yellowish colour. 

Resistivity.—The resistivity was measured by a double Kelvin 
Bridge, special care being taken to ensure good electrical contact. 
The ends of the blocks were connected by mercury contacts to 
the main circuit, while the shunt circuit was made by steel contacts 
pressed at a fixed distance apart on the largest face of the block. 


Weir in Grammes. 


800 


100 200 300 400 500 600 700 900 


Number of Turns. 
Fiu. 2.—WEAR ох THE BLOCK As A FUNCTION OF THE NUMBER OF TURNS. 


1,000 1,100 


This apparatus was also placed in & stove and readings were taken 
up to 100°C. to determine the coefficient of variation of resistivity 
with the temperature. The results obtained are given in Table V. 

Three specimens were measured in each quality and the mean 
resistivity, the maximum difference of the three readings and the 
mean coefficient of variation are given. 

Resistance at Point of Contact and Friction.—The carbon blocks 
were pressed on the periphery of a disc of electrolytic copper. The 
disc was 200mm. in diameter and 25 mm. wide. It was fixed on 
two brackets and driven by а small continuous-current motor, to 
which it was connected by an elastic coupling. The carbon blocks 
were carried by a brush holder fixed at the end of a weighted lever, 
while a second weighted lever carried a load for the purpose of ex- 
erting a known pressure between block and disc. A mercury con- 
tact between the brush holder lever and the support prevented errors 
due to contact resistances. 

A current passed through the apparatus gives rise to a P. D. be- 
tween the brush and disc whose value varies with the current, its 
direction, the temperature of the disc and of the surrounding air, 
the pressure, the length of test and the vibration. In order to re- 
duce the complexity of these phenomena, all experiments were 
made with a current of 24 amperes or 10 amperes per square centi- 
metre, @ uniform pressure of 600 grammes, or 250 grammes per 

. Square centimetre, and the disc ran at 1,200 revs. per min. 

“Measurements of potential difference were made (1) at rest, (2) 
While the disc was révolving. In each case the measurements were 
taken with the current flowing in both directions, Further, measure- 
ments were made on each block when its face was flat and when it 
had been adapted by fine emery cloth to the curvature of the disc. 
e difference of potential between the brush and the disc was, 
contrary to expectation, found to be less with the flat than with the 
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Table IV. 
Electrolyte.* | NaCl | NaCl  Na80, | NaSO, NaSO, 
Length of test. 5hrs. | 5 hrs. 24 hrs. | 6hrs. | 5 hrs. 
„ 1:790 | 1818 2468 | 5259 | 5-479 
М ырынын: 2200 2055 9206 | 4-468 | 4-729 
Моа 2'659 2:492 1:966 4417 , 4672 
FFV 155 ' 1192 151 4.140 3089 
VV 2778 ' 2326 1:465 5:459 5:152 
P 2995 | 2841 1:766 5727 5:504 
ага 15:505 | 14:002 6:181 87760 | 10:659 
F 4-879 4°767 2°818 5:689 5:950 
To ENS 4:628 5:168 2159 4-118 5:291 
N 3'206 3:811 2:017 6:518 6:249 
Vi e STET РНИ 1:570 2:603 2:010 6:024 5:953 
„ 10:992 6:170 2:553 5:421 5:324 
i. . ... .. e... 3315 35:043 2:925 6:807 5:838 
ДЖО ГОК 2:38 1:945 2:057 4327 ' 4:425 
* "The solutions contained 10 grammes of salt per litre. 
E Table rv. Жуз 
Description Resistivity | Maximum Initial Coefticient 
о inmicrohms difference tempera- of 
brush. per cm. per cent. ture. variation. 
Ma.. 2,660 13:4 15:5 0:000352 
Mi.. 3,165 1:05 15:2 0:000300 
MO asc дыз eis 4,581 51 15-3 0-000213 
NN орн 1,494 53 16:2 0-000088 
N 5,563 14-8 18:0 0:000347 
N iinis, 2,870 4:6 16:0 0:000278 
Ta 6,037 6:2 16:0 0-000484 
F 8,496 181 17:8 0000385 
To.. 4,506 4-2 16°0 0:000762 
o 3,892 2˙0 16°3 0-000485 . 
NN Ди tents 2,900 4:5 167 0-000842 
PAW хааа tuae 5,826 51 17:3 0:000538 
Zi 2,376 6:5 16°0 , 0°000836 
АЖЕ ОЛО 2,951 9:8 16:0 0000762 


curved face. And further, this difference of potential varied less 
and attained its limiting value more quickly with the flat face. 
The ratio of the resistances of the two faces is extremely variable, 
attaining a maximum of 3. The differences of potential measured 
were between 0°18 and 1:40 when the disc was at rest and 0°56 and 
2°40 when it was moving. The difference of potential is greater 
when the brush is positive than when the contrary is the case, and 
the friction is greater in the former case. No mean values can be 
deduced from the tests, as the needles of the instruments were 
always in motion. 

Ash.—Determinations of the proportion of ash were made by 
by M. Etaix, Chef des travaux de Chimie à la Faculté des Sciences 
de Paris, in the following manner: The blocks cut into two parts 
were placed in two platinum boats. These were arranged in a 
tube of Bohemian glass heated by a long gas burner. One end of 
the tube was connected to an oxygen reservoir and the other to a 
curved glass tube covered with water. The passage of bubbles of 
gas through the water permitted the speed of the gaseous current 
to be noted. In order to avoid the fusion of the blocks they were 
heated very gently and oxygen was slowly passed over. When the 
combustion was finished — 4. e., when all the carbon dioxide had been 
driven off—the ash was allowed to cool and then weighed. The 
percentage proportion of ash in the two halves of each test piece is 
given in the following table :— 


Table VI. 

Description. Description. |Percentage ash. 
ЛӨ 0°52 0:52 

Т а $64 ... 362 
Mo | 065... 067 | Уа... ............. 0:85 0:84 
Na оило |. 9 DO- xx 378 |. У1.................. 1:03 1:04 
Міна 1:09 1:08 
No | S87 su 9:59 || Zi ................ 1060 .. 104 
Da ee e | OOD: e ee 1:16 1:16 


Separation of the Varieties of Carbon.—The separation of the 
various sorts of carbon by fuming nitric acid only gave irregular 
results. To make them more exact they would have to be carried 
out in an inert gas and at a constant temperature, but the operation 
is too complicated for the purpose required. | | 

Microscopic Examination.—The carbon polished with emery cloth 
and aluminium powder was photographed with a Le Chatelier 
microscope, and an examination with a magnifying glass of the 
various negatives shows that such characteristic differences exist 
that no two pieces can be said to be of the same quality. But as 
these differences do not appear to be definable, it is only by а care- 
ful comparison of the negatives that they can be recognised. 
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ELECTRIC SIGNALLING IN THE SIMPLON TUNNEL. 


It was found necessary, owing to the great length of single line 
from Brigue to Iselle (which includes the Simplon Tunnel) to divide 
this stretch into two block sections. Further, as, in accordance 
with traffic conditions, the trains follow each other at short inter- 
vals, a turn-out had to be provided in the middle of the tunnel. A 
signal station has, therefore, been built at this spot and is known 
as Tunnel Mitte.” There the single line is provided with a “ turn. 
out " and there is also a signal box where the necessary signal and 
point levers are erected, and which is in both telegraphic and tele- 
phonie connection with Brigue and Iselle. The special conditions 
under which working in this tunnelis carried out prohibited the 
use of many of the ordinary signal fittings—e.g., semaphore arms, 
though the apparatus installed is, in principle, not different from 
that ordinarily employed, and is arranged in a very similar manner 
to that on open-air sections. 

The Simplon Tunnel is 12:4 miles long. From 5'5 miles to 5'9 
miles is а turn-out, at the middle of which three rooms are formed 
in the tunnel body. One contains the necessary signal and block 
apparatus, together with telegraph and telephone equipment, 
another is an aceumulator room, while the third forms a generating 
station for supplying the power required by both tbe signalling and 
lighting installations. 

The signals consist of watertight lanterns which are lighted by a 
number of glow lamps. These are arranged in two groups behind 
glasses of different colours; one or other of these groups is lighted 


Ес, ].—Vigw OF TELEPHONE APPARATUS. 


and gives the appropriate signal. The change-over from one grou 
to the other is effected by levers in the RA box. "These fevers 
are interlocked with the point levers in the same way as are ordi- 
nary mechanically-operated signals. There are in 10 signals, 
five of which apply to trains going from Brigue to Iselle and the 
remainder to trains going in the opposite direction. They consist 
in each case of a “home” signal with its distant“ signal, of a 
MEME signal for each track and of an outer home” signal. 
zach signal contains four lamps with the exception of the “ distant " 
signal which contains six. For this purpose, four watt 16c.p. 
metallised carbon filament lamps are used. They are fitted with 
и ordinary bayonet holders and are connected in parallel. Two 
pi ot lamps are provided in the signal box for each signal, except 
tl 3 outer home," and show in what position it is. 'l'here are, be- 
gi a 10 ammeters, one on each signal circuit, which are calibrated 
in lamps and show at a glance how many lamps on that particular 
circuit are burning. Further, there are 10 minimum current cut- 
EY which, as soon аз опе or more lights are extinguished, cause a 
ү to ring. It will be seen from this that great precautions have 
een taken to prevent any false indication being given by an extinc- 
rad ins Apes aga 875 Mis iple consequences of a collision 
] ent in the middle of so lon і 
"оош of such а course is ent аар 
_ the point and signal switches are so arranged that when thei 
1 are broken —7.е., when their аса ше ог Тт ‘te 
changed—the minimum current cut-outs are not affected, as their 


oe depends only on the total or partial extinction of the signal 


In the signal box there are two levers for working and two levers 
for electrically interlocking the points, together with four signal 
levers. These last work in the following way: Two work each 
* home " signal and its appropriate “distant” signal, while the 
others work the “ starting " and “outer home ” signals. There are, 
besides, four rail contact levers, an electrical block apparatus in 
connection with similar apparatus at Brigue and Iselle, and a 
change-over switch, so that the apparatus can be worked by either 
continuous or alternating current. In the “ оп ” position the track 
is set for straight-through working, while the points and signallever 
are locked. One point lever sets the '* turn-out” for trains coming 
from Brigue, the other for those coming from Iselle. The points 
are fitted with a controlling arrangement, which indicates by means 
of a bell when the signal levers are not correct for that particular 
position. For supplying the various apparatus and signal lamps, 
three-core rubber-insulated and armoured cable is used. The inier. 
locking arrangements between the points and signals usually em. 
ployed at crossing places are also used at this station. 

One lever is provided for each of the “ home” signals and its 
appropriate “distant” signal. One lever also works the two 
“ starting " signals (one on each track) at the Brigue end, another 
lever working those at the Iselle end. Setting the „home and 
starting signals for track 1 also places {һе outer home” at “ line 
clear,” and it also returns to danger ” when the other signals are 
replaced. The levers of the home” and “ starting” signals are 
equipped with catches so that they can only be moved once after 
“line clear has been given. The levers for the “ starting signals 
are also locked from Brigue or Iselle, and there is also connection 
with the electrical block apparatus. | 

In order to set a track for a given direction the point lever must 
be moved, and this can only be done when all the apparatus is in 
its appropriate position. The lever for the “starting” signal 18 
first pulled off, and then ре “home ” signal for the track into 
which the train is to come is also set. In replacing the signal the 


Levers for one direc- 


operations are performed in the same order. e dir 
c d for the other direction 


поп can only be worked when all the levers 


Ета. 2.—Virw ок ALARM BELL STATION IN TUNNEL. 
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are in the “ off” position. The safety arrangements are very 5 
plete, and ough В is possible for two trains to start gee 
directions from the two tracks, they cannot start in в 
direction. А ; 

When the signal apparatus was first designed, it was intended’ 
work the trains through the tunnel by steam Jon warn 
consequent smoke might have obscured the signals, furt which is 
ings were supplied by automatic fog-signalling & paratus, nals are 
placed out of action when the line is clear. "B а can 
operated electrically in connection with the signal гара 
be cut out of circuit by means of switches 1п the signal Do» 

Besides the various signal apparatus described above, : 
a complete telephone system interconnecting the th h temper 
Brigue, Tunnel. Mitte and Iselle. On account of the high ill 
ture in the tunnel, from 85°С. to 40°C., the central battery, Yih 
could only be used, and the same principle was e ploye State 
has been found to work satisfactorily on the Prussian: essian 
Railways. traversed 

The apparatus is connected in series, and is constantly hat thé 
by а “control” current, which, besides serving to в ы e, An 
rege is in working order, also voa pa the с ~ 
particular station is called up by means of a magnes? js 00 
сүа similar to the Коно а being used. The magneto " 
the direct-current system, so that it increases the со telephone, 
and sets a bell in operation. The apparatus such 88 the ' of 
magneto, &c., are, with the exception of the bell, placed in are two 
Dutch metal, which are provided with lock and key. The witch in 
receivers, which, when raised, cut out the bell circuit anc $ 
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the speaking circuit in the usual way. A view of this apparatus is 
given in Fig. 1. A cypress wood box covered with acid-proof 
varnish, is also fitted to protect the apparatus from water drippings. 
The bell, which is quite watertight, has necessarily to be arranged 
on the outside of the box. In designing all the various apparatus 

great stress was laid on the fact that the parts should be easily in- 
terchangeable. 

There аге in all 26 telephone instruments between Brigue and 
Iselle. As under ordinary working conditions it is not necessary 
to speak over the whole of this distance, the system is divided into 
two parts by a switch at Tunnel Mitte station. 

For signalling the trains large electric bells are used, and the 
necessary apparatus and relays in connection with them are fitted 
at Brigue, Iselle and Tunnel Mitte” stations. This system is 
also divided into two parts by a switch at Tunnel Mitte." The 
bells are fitted in niches (Fig. 2), which are about 1 km. apart, and 
are distinguished by lamps. On account of the acoustic effects the 
bell is fixed, not in the niche, but on the tunnel walls, while the 
necessary warning signal is given by the train working a switch on 
the line. In a corresponding way similar apparatus is also fitted at 
the stations and in the waiting huts. 

For supplying the necessary currents for this apparatus accumu- 
lators are provided in the power stations at Brigue and Iselle, the 
whole system being also controlled from these points. 

All the electrical apparatus used on this installation was sup- 
plied by Messrs. Siemens & Halske, to whom we are indebted for 
the information regarding the telephone system and the photo- 
graphs illustrating the article. The description of the signalling 
arrangements is based on an article which appeared in the 
Schweizezerische Elektrotechnische Zeitschrift. 


A NEW DESIGN OF MERZ DEMAND INDICATOR. 


BY Н. STAFFORD HATFIELD, 


The rapid rate at which large power installations are growing is 
bringing more and more into importance the system of charging to 
be adopted. At the present time hardly anyone would propose a 
system not based in some way on the maximum-demand principle ; 
and whatever the system adopted, it is of the greatest possible im. 
portance that the maximum demand should be known, since the 
prices of power for such installations are cut very fine indeed. 

The well-known “ Wright ” thermal indicator is not very suitable 
for large power installations by reason of the great waste of power 
in the shunt, and the indicator most 
power installations is that invented by Mr. Merz. 
the principle of allowing the motor meter 
which is шека the consumption on the 
installation to turn fora certain definite period 
a counting train. At the end of the definite 
period the meter is disconnected from the 
pear through which the counting train has 

n turned and the former is reset to its 
initial position. The meter is then recon- 
nected, and the process repeated over again 
and again for the same time interval. The 
counting train acts as a non-return hand and 
ita indication shows the maximum consump- 
tion which has taken place’during the re- 
setting period. The chief difficulty with this 
form of indicator has been to carry it out 
mechanically, and the method finally adopted 
after a great deal of experimenting may, 
therefore, be of general interest. е 

Very frequently on large power installa- 
Td дашт sf makers are installed to indi- 
cate the consumption ; perhaps two belongin 
to the supply and two to the consumer. 1 
these are fitted with Merz demand indicators 
it is clearly n , in order that all the 
demand indicators shall indicate the same, 
that the resetting of each indicator should 
occur at the same moment; and it was 
primarily to meet this requirement, which 
cannot be attained by the employment of an 
ordinary hand-wound clock in each meter, 
that the following instrument was designed. 

It was then, however, found to beso superior 
to anything that had been used with the 
d-wound clock that it was adopted for use with single meters. 
In Figs. 1, 2 and 8 is shown the attachment to the meter. The 
meter drives the worm А by means of suitable gearing arranged to 
give it а certain ratio to the revolutions of the meter spindle. This 
worm turns a wheel, B (Fig. 8), against the power of а hair-spring, 
C,tending to restore it to а zero position in which а stop on the 
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wheel B rests against the fixed stop. The stop on the wheel B 


carries forward in its travel the wheel D (Fig. 8). The worm A is 
lifted from the wheel periodically by means of a magnet, H, which 
pulls up a plunger, E. By means of а dashpot, F, the return of the 
plunger is made slow so that the worm is lifted from the wheel for 


Fio. 2. 


& sufficient length of time to allow the wheel B to return to its zero 
position, and to allow any slight rebound to die away. 
The wheel D is part of the counting train G (Fig. 2), which is 


ra y used at present for | friction-held by means of a spring on a kourled wheel, so that the 
This depends on bands of this train indicate the maximum distance travelled by the 


Fio. 4.—MxBz DEMAND INDICATOR CONNECTED To WESTINGHOUSE METER 


wheel В during the intervals between energisation of the magnet 


consequent resetting of the wheel В to zero. The read- 
ы of the counting train G after the apparatus пас 
been in operation for some time indicates the шнш: spi p 
which the meter has recorded during any of the peri 2 of re- 
setting. These periods of resetting are made anything from а 
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quarter of an hour to two hours according to the nature of the 
load, or by agreement with the consumer. In order to energise 
the magnet H periodically an electrically wound clock is used 
which is wound every 21 minutes by means of a shunt coil. The 
electrically wound clock employed for the purpose was designed by 
Mr. Tourtel and the writer, and embodies certain new fea ures 
which, asthey have been already described in the technical press, 
need only be recapitulated here. Е 

The chief novelty is the electrical winding gear. Previous elec- 
trically wound clocks have given trouble in the contact by which 
the shunt coil is energised and in the means employed for making 
and breaking this contact. Small platinum contacts have hitherto 
been employed, and these ате very apt to burn away or fuse 
together. At the same time the low power which can be taken 
from any clock has been too small to allow of a properly dimen- 
sioned switch being employed. 

The contact used on this clock consists of two arc lamp carbons, 
one fixed, the upper one attached to a guide of considerable weight, 
so that when it 1s allowed to fall on the lower, a good contact is 
established. The power for breaking this contact is derived from 
the solenoid and core which is used for winding the clock. This 
throws a heavy weight over which lifts the upper carbon and breaks 
the contact suddenly. The mechanism is so arranged that power 
is also stored up for re-making the contact by bringing the weight 
back, and this power is released by the travel of the clock. The 
arrangement is, however, such that very little work is thrown on the 
clock, and whatever work there is is practically с nstant and con. 
tinuous, except at the moment when winding takes place. 

In Fig. 4 the electrical clock is shown on the right, the carbon 
contacts being in the left-hand bottom corner, the mechanism being 
built at the back of a plate sunk half-way in the case, and thereby 
being protected from dust and accidental injury. The coil H in 
Figs. 1, 2 and 8 is connected in series with the shunt coil of the 
clock. It is short-circuited (see Fig. 4) by two brushes, CD, which 
bear on a dial, B, turned by the clock. The part of the dial on which 
brush C bears is cut into sectors, four wide and four narrow. The 
four wide ones are permanently connected by screws to the centre 
B of the dial on which the other brush bears The resetting coil of 
the meter is, therefore, ordinarily short-circuited through these 
brushes, and in that way resetting does not take place every 24 
minutes when the clock winds. "When, however, the upper brush 
rests on one of the narrow sectors which may be insulated from the 
centre, the current in winding the clock now passes through the 
resetting coil of the meter, and resets the indicator. This sector is 
80 narrow that only one wind occurs while it is being traversed by 
the brush. The dial may turn once every hour, in which case re- 
setting can be had at will every hour, half-hour or quarter of an 
hour, or i& may turn once every two hours, in which case resetting 
may be had every one hour, two hours or every half-hour by 
disconnecting one, two or four narrow sectors from the centre. The 
counting train on the demand indicator is divided into two dials, 
one of 10 divisions and the other of 100, so that virtually 1,000 
divisions are obtained. | 

These clocks work equally well on alternating or continuous 
current, and any number of meters may be arranged to be worked 
from one clock. The clock as used in this apparatus is extremely 

ple in construction and can be easily cleaned without any inter- 
ference with the electrical connections by a competent clock maker. 
As, however, this mechanism is doubly protected from external 
influence this operation should be very seldom necessary. It is 
clear also that the clocks are interchangeable, so that if it should 
be necessary to attend to a clock, another is easily put in its place 
without interfering with the meter connections. The clock is also 
well si pe for being employed as a time switch, in which case it 
18 caused to wind up a powerful spring which is then released to 
perform the switching operations, 

The Merz attachment as above described can be fitted to any 


motor meter; this is done, and the electric clocks are manufactured 
by the Reason Mfg. Co., of Brighton. 


..... ——— 


Smithsonian Institution. We have received a copy of the 
Annual Report of the Board of Regents of the Smithsonian 
Institution, of Washington, for the year ended June 30, 1906. 
It comprises reports of committees and of the acting secre- 
tary ; whilst, ‚аз usual, over four-fifths of the volume consists 
of an appendix. The object of this is to furnish brief accounts 
of scientific discovery, investigations and memoirs of general 
interest. Among these we notice a lecture on “ Modern 
Theories of Electricity and Matter,” by Madame Curie; 
Recent Advances in Wireless Telegraphy," an abstract of а 
Paper by Mr. Marconi read before the Royal Institution on 
March 9, 1905, and ** Revisions of the Theory of Electrolysis," 
a presidential address delivered hy Prof. H. S. Carhart before 
the American Electrochemical Society, April, 1905. 


A DIRECTIVE SYSTEM OF WIRELESS 
TELEGRAPHY.* 


BY E. BELLINI AND A. TOSI. 


Since a closed oscillation circuit placed in a vertical plane radiates 
principally in the direction of its plane, any system of wireless tele. 
graphy which makes use of closed radiating circuits is a directive 
transmitter system. The radiation from olosed radiators being 
weaker than that from open ones, it is necessary to examine by 
actual experiment whether such circuits can be used in radio. 
telegraphy. The authors have carried out such experiments at 
three stations, Dieppe, Havre and Barfleur, on the Normandy 
coast. At each station was a mast 50 metres high, which supported 
by its apex an isosceles triangle of wire with approximately hori. 


English Miles 
0 кайн 50 


Rapnn ING CIRCUIT. 


МАР ОЕ TRANSMISSIONS. 
Fic. 1. 


zontal base (Fig. 1). The symmetrical sides of the triangle were 
each formed of a trellis of nine parallel copper strands spaced 20 em. 
apart, each strand consisting of seven wires 0'9 mm. in 1 
The conductors of the trellis were all joined together at the base, 
and two wires of the same strand of the trellis served to make a 
nection with the apparatus. The distance between the upper en 
of the trellis, where they formed the armatures of a condenser, was 
2'5 metres; that between the lower extremities, ending at 2 шеге 
from the ground, about 55 metres. І | ы 
From the Dieppe to the Havre stations the distance п Me 
and from Dieppe to Barfleur 170 km., the angle between the 00 
tions being about 98 deg. The Dieppe-Barfleur line 1 55 y 
over sea, but the Dieppe-Harve line is wholly over land. Dieppe 
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tf. 
Его. 2, —DraGRams оғ ARRANGEMENT FOR Excrrina OSCILLATOR Cract 


was the sending station ; the others were receiving ye а 
sending apparatus was usually ап induction coil of 8 аа 
length, connected with a storage battery and а mercy ae Ferri 
of the Foucault type. The receiving stations employe Pi 
electrolytic detector connected to an ordinary vertica a и 
to earth. At the sending station oscillation circuits, dn ed. The 
illustrated diagrammatically in Figs. 2 and 8, were emp А second 
best results were given by the arrangements indicated а сер ni 
and third of these diagrams; but every one of the forms #109 
succesful if the plane of the sending aerial triangle ум 1 th 
towards the receiving station. On turning the triangle to 


mast the strength of the received signals gradually inished 


Te e 


2557. de f^ . N. A IM 
R Свт. 
Fra. 3.—DIAdRaMS oF ARRANGEMENT FOR Excrrmna OscILLATO 


zero, the limiting angle depending on the strengt h of The 
mission and the sensitiveness i е” вррагв 
power employed in по case exceeded 500 watts. 30h directive 

The о ги д of experiments were concerned with 9 
receiving, closed oscillation circuits being used for ма КИА and 
Figs. 4 and 5 give diagrams of the circuits used at ordinary 
Barfleur. The Dieppe station was now sending with an The 
vertical antenna. All these circuits gave satisfactory г th receiver 
reception attained its maximum when the plane is d receiving 
circuit was in the plane common to the transmitting 80 
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stations ; the reception was zero in the direction at right angles to | winding consists of a single turn of three wires, as shown in Fig. 7. 
this, and intermediate at intermediate positions. In some cases а The wire is the same as that used on the secondaries. — 
very small angular displacement of the plane of the circuit from the | Fig 8 shows the arrangement used for direct excitation. The 
best position was sufficient to annul the reception. continuous spiral is tapped at four pointe at the extremities of two 
After this a series of tests were carried out between Dieppe, Havre | perpendicular diameters. Connections from these points are made 
and Barfleur, using exclusively the closed oscillatory circuits both to the ends of the aerial circuits. The spark-gap and capacities are 
at the sending and receiving stations, By regulating the emitted 
energy and suitably orienting the sending circuit it was possible to 
send signals at will to either of the receiving stations without the 
other receiving signals. The mechanical difficulties involved in the 


Д 
т 
UPUREA. 
Fia. 4.—D1acraus or Recervina CIRCUITS. 


orienting of the various aerial triangles led the authors to devise a 
method of directive telegraphy based on the properties of closed or 
nearly closed aerial circuits, and yet having its manipulation Fia. 6.—DiAGRAM or INDUCTIVE EXCITATION APPARATUS. 
performed indoors. The method consists in the employment at 
each station of two closed aerial circuits fixed in two vertical planes 
at 90 deg. to one another, together with special apparatus to be de- 
scribed. Taking first the sending station, if either one or other of 
the aerial triangles be excited, the transmission takes place princi- 
pally in the plane of the excited circuit. If both circuits are simul- 


also connected to the winding across a diameter, but to two movable 
contacts. By moving these contacts the excitation of the two cir- 
euite, and, in connsequence, the direction of transmission, can be 
varied. Two instruments of this description have been used for 
transmitting from Dieppe to Barfleur or Havre. 


\ 
Fie, 5.—Drt1AGRAMS or RECEIVING CIRCUITS. 90° 
taneously excited, the transmission takes an intermediate direction Fro. 7.—D1AGRAMS or TRANSFORMER, 
which depends on the relative intensities of, and the phase between, 


desired manner is shown diagrammatically in Fig. 6. An air trans- | made as before to two aerial circuits 90 deg. apart. The differences 
former is provided with two secondary windings at right angles to | between these arrangements and those shown in Figs. 6 and 7 is that а 
one another (n, n), each winding being connected to one of the | detector is substituted fora spark-gap while the primaries and second- 
closed oscillatory circuits. The primary (m,) is joined to a capacity | ariesareinterchanged. When the twoclosed circuits in Fig. 9 are acted 


the two excitations. One means of exciting the two circuits in a Two receiving arrangements are shown in lig. 9, connection being 
and a spark-gap and is movable about a vertical axis. Thisarrange- upon by the waves from the transmitting station, a magnetic field, 


Fia. 8.—ARRANGEMENT FoR Direct EXCITATION. Ета, 9.—D1acrams or Recetvina ARRANGEMENTS. 


и "e i ircui hich it is connected, 
ment makes the excitation of the two circuits dependent on the | proportional to E.M.F. of the closed circuit to w L ' 
angle which the plane of the primary winding makes with the | is generated in each primary winding and the ран ое wi 1 be 
planes of the two secondary circuits, and turning the primary wind- pendieular to the transmitting station. ES the оо 9 55 
ing through 360 deg. also rotates the transmission through the same à maximum when the plane of the secondary 1s at rig g 


angle. The construction of the transformers, which enables this the resultant magnetic field or coincident with the transmitting 


iti i in Fi i i his position the reception 
condition to be fulfilled, is shown in Fig. 7. station. By moving the secondary from t ; 
Each of the secondaries consists of 19 turns of stout wire wound ! can be diminished to zero. It is, Ed новые о 
оп а cylinder, as shown in Fig. 7. Тһе winding covers the whole ment to receive signals from any 5 s i An 
external surface of the cylinder, which is hollow, and extends over maximum reception pee ш ae 2 ае 
one-quarter the circumference. The primary is similarly wound | station. The practic ca HD 5 di 1 
over a smaller cylinder co-axial with the first, and of such a size | that of the secondary, an h dif ss JE aye lengthá t ben qe 
that it can be inserted within the larger cylinder, The primary which allows adjustment for diffe 
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A NEW CURRENT WEIGHER AND A DETERMINA- 
TION OF THE E.M.F. OF THE NORMAL WESTON 
CADMIUM CELL.* 


BY PROF. w. Е. AYRTON, F.R.8., T. MATHER, F.R.S., AND F. E. SMITH. 


Summary.— The authors describe the instrument specially designed 
and made by them for the absolute determination of current. Very 
consistent results were obtained, and, as the result of numerous deter- 
minations, the authors find the E.M.F. of the cadmium cell at 17°C. 
to be 1:0187: volts and that of the Clark cell to be 1:4323 at 15°C. 


The instrument described is the outcome of conversations between 
the late Prof. J. Viriamu Jones, F.R.S., and one of the authors 
(W. E. A.) on their return from the British Association Meeting 
held in Toronto in 1897. Its object was to determine the ampere 
as defined in the C.G.S. system, to an accuracy comparable with 
that attained in the absolute determination of the ohm by Lorenz's 
apparatus, an account of which was given by Profs. Ayrton and 
Jones at the Toronto meeting.t 

Prof. Jones had previously developed a convenient formula for 
calculating the electromagnetic force between a helical current and 
a coaxial current sheet—viz., F=y,y(M,-M,),{ where y, is the 
current in the helix, y the current per unit length of the current 
sheet, and Mi, M, the coefficients of mutual induction of the helix 
and the two ends of the current sheet respectively. By using 
coaxial coils with single layers of wire wound in screw-thread 
grooves, advantage could be taken of the above formula. 


Fic, 1.—GENERAL VIEW OF INSTRUMENT SHOWING OUTER Cois 
LOWERED, 


A preliminary a 
College in 1897-8, xd 


necessary for successful operation. $ The design of the proposed 
Instrument was then proceeded with. By employin 


connected in series, 

existing regarding leakage Бе , ( 

the same ne the ab age between adjacent turns of a spiral. At 

on bare marble cyl 

surement of the X 
Complete work 
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oronto, 1897, p 212. 
Vol. LXIII, p. 204. 


pda t 1898, p. 157; also Journal Inst. Elec. 


under the supervision of the director, Dr. R. T. Glazebrook, F.R 3. 
Fig. 1 is а general view of the apparatus. 

General Description.—The instrument consists of а very sensitive 
physical balance with a 20in. beam, “ supporting from each end a 
coil with vertical axis; these coils hang coaxially within fixed coils 
carried from the base. All the coils are wound in single layers on 
hollow marble cylinders having double-threaded screw grooves cut 
on their surfaces, the fixed cylinders being about 13in. diameter, 
11 in high and 2 in. thick, and the suspended cylinders Вір. by Gin. 
by in. Each fixed cylinder carries two windings, an upper and a 
lower, in which the current circulates in opposite directions, so that 
one repels and the other attracts, the current carrying winding on 
the suspended cylinder hanging symmetrically between them, 
Each winding, on both fixed and suspended cylinders, consiste of 
two helices occupying adjacent grooves of the double-threaded 


Fic. 2.—DiAGRAM OF WINDINGE. 


screws; there are thus 12 wires in all on the 4 cylinders, and these 
ar connected all in series in the ordinary use of the balance. 
(Figs. 2 and 8.) Connection with the suspended coils is made by 
flexible silver wires 1 mil in diameter, arranged 80 in parallel, and 
all other leads to and from the coils are of small concentric cable. 
These cables run to a plug board and commutators, whereby the 
current in any or all of the 12 helices may be reversed. Adjacent 
helices can also be disconnected from each other, and electrically 
grouped so that the insulation between all the pairs may be found 
у a single test. | | ‚ 
Е When in use for measuring current, the directions of circulation 
in the several coils are arranged so that they all produce a torque 
in the same sense on the balance beam, and this torque 18 
by suitable masses placed on the scale pans. Reversal of шеш 
rent, in the fixed coils only, produces an apparent change of weig 


Fr:. 5. —DiAGRAM SHOW- 
ING HoLLOW CYLINDER 
with ЮосвЕ WINDING 
IN GROOVES OF SCREW 
THREADS. 


Fic. 4,—Parr SECTION OF 
SUSPENDED CYLINDER SHOW 
ING LEADS ТО COIL. 
which is a measure of the square of the current employ y diee 
position of the beam of the balance is observed by viewing 
а microscope a finely divided scale carried by the pointer. . ulated 

The masses used to balance the E.M.F.s can be The dr 
quickly and conveniently without opening the case of To reveni 
ment, four weight lifters being vided for this purpose. O P cing 
change of level of the suspended cylinders on removing or rep. 
the weights, the scale pans are carried on separate P oon · 
on the knife edges from which the nded coils hang. ported 
venience in erection and adjustment the fixed coils are ee at in 
on phosphor bronze slide rests, capable of about 4in. cate 
two horizontal directions and of 14 in. vertical displacemen of в 
details are shown in Figs. 4, 6 and 6. Fig. 5 shows p 
balance arm, pan and suspension. The marble oylinder which 
rounded by three phosphor bronze wires w from the spider B. 


* The balance carries about 5} kg., and turns with 18 mg 
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is provided with heavy balancing nuts N. The same knife-edge K, 
which carries the hook Н and spider S, also carries a second but 
independent hook Л, from which the scale pan is suspended. This 
is provided with two weight lifters A. The arrangement of the leads 
to the fixed and suspended cylinders is shown in Figs. 4 and 6. 


Advantages of Duplication of Coils.—The arrangement of having 
a tet of coils at each end of the balance beam has several advantages. 
Independent determinations may be made on the two sets, or, by 
using both together, the forces are approximately doubled. Differen- 
tial tests can also be made, во that one set serves as a check on the 
other. The chief advantage, however, is the symmetry obtained, 
which neutralises to a very great extent the disturbances arising 
from convection currents of air and change of air buoyancy. The 
double winding is also of great utility in this res ot, as it permits 
of an electromagnetic weighing being made with one set of coils 
without introducing the error, due to drift of zero, which would 
occur if that set alone were heated by the passage of the current. 
This is effected by arranging the connections so that the currents in 


End Elevation 
Side Elevation 


-m — 
e 
-— =к e 


Plan of Scale Pan 
and Weight Lifters 
One-third Full Size 


Fic, 5,—END лир SIDE ELEVATIONS TO 
SHOW MODE OF SUPPORTING SCALE PAN 
AND SPIDER FROM 8AME KNIFE EDGE. 


adjacent helices on one pair of cylinders are in opposite directions; 
they have then no electromagnetic effect, and yet are heated by the 
paesage of the current just as much as the coils on the other pair. 


Magnetic Tests.—Before constructing the parts of the balance, 
ee tests were made on all the materials intended to be used, 
and in cases where the permeability differed appreciably from unity 
those parts were rejected. When the instrument was completed it 
гие ч test itself, but no trace whatever of magnetism could 

etected. 


Construction and Winding.—The material employed for the fixed 
and suspended cylinders is Carrara statuary marble, which, after 
being turned approximately to size, was baked in an oven at 140°C. 
for 30 hours and then immersed in hot paraffin wax. The turning 
was then completed, the V grooves cut and bare copper wire, 
No. 24 S. W. G., wound in them under tension, numerous measure- 
ments of the diameter of the wire being made during the winding. 
Special arrangements were made to ensure that each helix contained 
an exact number of turns, and that the two helices of one pair start 
and end in the same diametral plane. The pitch of the screw grooves 


Fic. 6.—ARRANGEMENT OF LEADS TO 
CoIL8 ON FIXED CYLINDERS. 
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is Ig in.; each helix on a suspended cylinder has 92 turns, making 
184 in all, and those on each fixed cylinder 90 turns, making a total 
of 360. These turns on the fixed cylinders are in two portions, 
upper and lower, with an unwound space of ү» in. between thei. 
The axial length of the suspended coil is, therefore, equal to the 
distance between the central plines of the upper and lower wind- 
ings on the fixed cylinder. On all the cylinders the total nuinber of 
turns is 1,088 and the total length of wire about 980 metres. 


Measurement of Coils.—Measurements of the axial lengths of the 
windings were made by a cathetometer, and of the diameters by a 
special measuring machine obtained from Messrs. Stanley, of London. 
An optical lever used with the latter instrument gave a deflection of 
2mm. for a movement of the micrometer of IA (, 54, Mill.), so the 
dimensions could be determined with great precision. Such accuracy 
in the measurement of the diameters was rendered possible owing 
to the use of bare wire wound on bare marble. About 120 diameters 
were measured on each suspended cylinder, and about 220 on each 
fixed one, the probable error of the mean diameter of any cylinder 

amounting to about 5 in a million. All the 
cylinders are very nearly perfect, the ellipti- 
cities and the conicalities being extremely 
small. After meusuring the coils and insu- 
lating adjacent helices, the windings were 
coated with melted wax, and again measured 
in numerous places from which the wax was 
temporarily removed ; no appreciable change 
in dimensions could be found. 


Erection and Adjustment.—To facilitate 
the setting of the cylinders, two spirit-levels 
are mounted on the upper plane end of each, 
and adjusted so that when these indicate 
level the axis of the corresponding cylinder 
is truly vertical. Mechanical indicators are 
also provided for showing when the cylinders 
are co-axial and when the middle planes of 
the windings on the fixed and suspended 
cylinders coincide. The vertical and hori- 
zontal adjustments can also be tested by 
y electrical methods which are simple and 

very accurate; these were adopted in the 
- final settings, the error introduced by faulty 
adjustment amounting to something less than 

т 1 part in 5 millions. 

Calculation of Mutual Inductions and. 
Forces between the Coils.— The formule em- 
ployed are given in Prof. J. V. Jones’ paper 
mentioned above, and were employed by two 
of the authors (Т. M. and F. E. S.) to calcu- 
late independently the mutual inductions and 
the forces between the fixed and suspended 
coils when a current of 1 ampere circulates 
in them. The values of M- Mi, defined 
above, calculated (a) with logarithms and (5) 
by calculating machine, were in very close 
agreement, the difference being less than 1 in 
a million. The actual numbers are 25962-09 
cm. and 25962-04 cm. respectively for the 
left-hand set of coils, and 25960:45 cm. and 
25960°43 ош. for the right-hand set. This 
order of accuracy in the values of the co- 
efficients of mutual induction is rendered 
quite real by a knowledge of the exact posi- 
tion of the bare conductors and the certainty 
that no current leaks from one convolution of 
wire to any other. In both cases the sum for 
both sets of coils is 51922 · 47 cm., and this num- 
ber was used in most of the кш еуро 

Taking the value of g, the acceleration of gravity at Bushy, as 
981-20, and the length of winding on the suspended cylinders as 
12-9880 cm., the change of apparent mass on reversal of 1 ampere 
in both sets of coils becomes m=14:9992, grammes. This assumes 
that no forces exist between the fixed coils on one side of the balance 
and the suspended ones on the other side. Ав а matter of fact, such 
forces are present, but can be eliminated by taking two sets of read- 
ings, one set in which the cross-sections assist the direct ones and 
the other set in which these forces oppose each other. These sets 
give what we have called (0 +5) (direct secondary) and (D - S) 
observations respectively. The change from one condition to the 
other is effected by simply reversing the direction of current in all 
the coils on one side of the balance; this leaves the direct forces 
unchanged in direction, but reverses the secondary forces. In the 
majority of the determinations (D + 5) and (D—S) observations were 
taken in succession and the current calculated from the expression 
amperes = ,/(m'/29:99856), where mm! is the sum of the balancing 
masses in the (D +S) and (D- S) tests. 

Tests on Cadmium Cells.—To determine the E. M. F. of a cell, an 
electric current supplied by а 110 volt storage battery was passed 
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Ш 
through a standard resistance of approximately 1 ohm, in series 


with the current weigher, and adjusted in strength until the P.D. 
between the terminals of the resistance balanced the E. M. F. of the 
cell. The magnitude of this current was then determined by the 
instrument, the cell and the resistance being kept at very nearly 
constant temperature during the measurements. Switches with 
copper contacts and terminals, to minimise thermal E.M.F.s, were 
used in the cell circuit, and reversals of current and of the cell were 
sometimes made to eliminate inaccuracies which might otherwise 
be introduced by such Е.М.Е.в. 

`Ав the steadiness of the balance was much greater when the 
instrument was cold than when heated by the long continued flow 
of the current in the coils, our usual procedure was to make one 
complete set of observations, (D -- S) and (D—S), in the morning 
and another in the afternoon. The interval between the morning 
and afternoon readings was often devoted to silver deposit deter. 
minations, the combination of cell and standard resistance being 
used as а secondary standard of current during the depositions. 
An account of the work on silver is well advanced, and will be 
published shortly. 

In all some 71 observations have been made on a certain cad- 
mium cell (N.P.L., No. 2), using both sets of coils on the balance, 
and 18 observations in which one or other of the two sets was em- 
ployed. The agreement between the individual results obtained 
with the two sets of coils is remarkable, the average difference 
from the mean amounting to only six parts in a million. The whole 
series of observations extended over a period of 19 months (Sep- 
tember, 1905, to April, 1907), and during that interval the coils 
of the balance were reset five times. No determination made 
has been omitted, except those in which the observations wero 
of such a nature that а decision to disregard the result was arrived 
at before its computation. Such occasions were very rare. Of the 
71 observations made, 7 are within 1 in a million of the mean, 14 
are within 2,28 within 5, 53 within 10, 66 within 15 and 70 within 
20inamillion. Only 1 determination out of the whole 71, and this 
one of the earliest, differs from the mean by so much as 1 part in 
99,000. The above facts constitute important evidence of constancy 
in both cell and balance. In fact, both current weigher and cell 
proved to be much more constant and trustworthy than the standard 
resistance, although the latter was very carefully made and annealed 
with a view to ensuring permanency. 

Expressed in terms of the international ohm, as realised at the 
International Physical Laboratory, and of the ampere as given by 
the new current weigher, the value of C x R for the normal Weston 
cadmium cell is 1:01880, at 17°С. This assumes that the value of 
д at Bushy is 981-19, a number probably correct to within 3 parts 
in 100,000. An uncertainty of this amount in g introduces a pos- 
sible error of 1 parts in 100,000 in the value of the ampere, and, as 
all other probable errors are smaller in magnitude, it is important 
that a more accurate determination of g at Bushy should be made. 

To realise the volt with an accuracy approaching that of the 
ampere as now known, it is necessary that an absolute determina- 
tion of resistance of corresponding precision be undertaken. At 
the present time the uncertainty in the absolute value of the inter- 
national ohm approximates to 4 parts in 10,000. 

From the above value of Cx R for the cadmium cell, together 
with the ratio of Clark to cadmium, viz. :— 

Clark at 15°C. + cadmium at 17°C. — 1:406 
the E.M.F. of the Clark cell at 15 deg. becomes 14325 


Two appendixes accompany the Ра er; one of these gives the 
numerical values of the constants in the series for dalealaling Е 
and Е, the complete elliptic integrals of the first and second kinds 
respectively ; the other relates to the corrections in the forces 
between the coils of the balance arising from the finite thickness 
of the wire used, and from the fact that helices are substituted for 
current sheets. Neither of these corrections affects the results 
appreciably. Some historical notes are given in the Paper. 


—Є——— 
THE PROPAGATION OF TELEPHONIC CURRENTS 
THROUGH UNDERGROUND CONDUCTORS.* 


BY Н, ABRAHAM AND DEVAUX-CHARBONNEL. 


The authors proposed to determine whether the actual pro 

tion of telephonic currents was sufficiently represented by the well. 
known formule. In order to do this they worked with alternating 
currents whose frequencies were those of the sounds usually made 

y the human voice — f. e., from 250 to 500. The voltages employed 
were of the order of & volt, or rather less, in order to be within the 
limits of telephonic operation. The experimental lines were of the 
same type as those used on the Parisian underground network being 
of copper, about 1 inm. in diameter, and insulated with paper. The 
instruments and arrangements adopted for ineasuring the voltages 
and currents, both in amplitude and phase, have already been do- 


* Trauslated from the Comptes Rendus, 


scribed.* These measurements were made at the receiving and 
transmitting end, and at some intermediate point along the line, 
The results obtained are summarised below. 

Let L, C and R be the self-induction, capacity and resistance per 
unit length of the double wire. At time / and at a distance, z, from the 
origin, the difference of potential, E, between the two wires, and 
the current, I, should satisfy the two well known telegraphic equa- 
tions, The integration of these equations gives eimple results when 
а sinusoidal current is propagated through a line of infinite length, 
whose resistance is sufficiently high for the self-induction to be 
negligible at the frequencies considered. This is the case on the 
Parisian cables, where L = 0:0004 henry per kilometre, C 20:040 mid 
per kilometre and R=44 ohms per kilometre. Integration then 
gives " 
E= Ee cos (wt- ar), ri Eee сов (ter- 7 


In these formulz the impedance of the line r, and the constant. 


have the values 2 5 
r= "i R a= NA «oH 
B eC 20 


As a direct consequence of these formule, the P. D. and the cur. 
rent at the transmitting end should, whatever the line constants and 
frequency, differ in phase by 37/4. 

The following are the results of some measurements made on 
100,000 ohm resistance box. The winding of the coils was double, 
so that a homogeneous line without self-induction and with a ш. 
formly distributed capacity and resistance was practically obtained. 
The coils tested with currents of frequency 500 gave: 


Resistance to Impedence Phase difference between 
continuous current. frequency = 500. current and E. M. F. 
ee 99000 tan ф>=01; 
0000 „ 1510090 tau ф=0%64 
500% 5000 ha. tan ф=1 00 


In the last case the capacity effect became quite predominant, 
and the circuit behaved like a telephone line of infinite length. 1! 
the wire is cut at its middle point a current of the same strength 
continues to flow, and there is still the same phase difference of 
97/4 at the transmitting end. й 

When currents of frequency 500 are sent through 4 line of the 
type studied whose length is some 60 km , the effect at trans- 
mitting end is practically the same as for a line of infinite a 
The current at the transmitting end hardly varies 1 per cent. wae 
the circuit at the receiving end is closed. A line of infinite length 
can be still better obtained, even if only quite a short line is acces: 
sible, by connecting the line at the receiving end through sap 
and resistance whose values are equivalent to those of the line , 
completed. Our experimental line was 58 8 km. long. Fora aba : 
of 500 a line of infinite length would be equivalent to a dup 98 
p=420 ohms in series with a capacity y=0°77 шій. The sing 
difference between the Е.М F. and the current at the Баар \ 
end was determined experimentally, and gave tan ф=0'9 a bon 
value is well in accordance with the value = 0.94 calcula din 
tbe constants of the equivalent artificial line. The d 
value for $ is — 137 deg., and this number is not greatly differen 


37 


the theoretical value — 4 = - 135 deg. 


The experimental result for the impedance was 


r= Nitoy 1+ wy"p" =607 ohms. 
wy j 
The theoretical value deduced from the line constants, R= 
and С=0'040 mfd. per kilometre gave 


r= л Е - os ohms. 


This agreement is also quite satisfactory. 

The same line was also studied with a frequency of 250. m 
line insulation became imperfect and the readings ено 
The impedence of the line gave "= 814 ohms instead 0 


; the 
retical value,r= VA = =849 ohms. The phase difference between 
tu 
2442 n. 
electromotive force and the current at the transmitting end 00 


Е Зл 135 deg: 
formed to the theory, i.e. p= - 134 deg. instead of — 4 = 
es at e 
о inusoidal E.M.F. 1% 
transmitting end, under the influence of a sinusol оше ral 
are y=0'77 mfd. and p=420 ohms for underground inep a line 
Paris network. The general current laws indicate that * ее 


* Comptes Rendus, Vol. CXLIV., р. 1209. фт 

t In the ordinary resistance boxa the coils from 5,000 Ea a fre. 
produce appreciable phase differences of the order tan ф= rents 0 
quency of 500. But coils wound specially for alternating cur 
producc very slight phase ditferences of the order (ап ф< 


THE ELECTRICIAN, FEBRUARY 28, 1908. 753 


should also behave at the receiving end as a source of current 
having an E.M.F. of fixed amplitude and an internal resistance 
and capacity exactly equal to the values p and y at the trans. 
mitting end. This has been verified on a line 58:8 km. long, and 
this rule allows the current absorbed at the receiving end by an 
apparatus whose constants L, C and R are given to be predetermined 
in intensity and phase to within some hundredths. 

In order to study the propagation along an infinitely long line 
measurements were made on several lines of different length which 
were connected with а resistance and capacity in such а way ав to 
form a line of infinite length. The instruments were connected 
between the real and the artificial lines. If R and C are the 
resistance and capacity per unit length of line, the theoretical laws of 
propagation for a sinusoidal current are given above. It appears 
that the amplitudes should vary in geometrical progression along the 
line while the phases vary in arithmetical progression. The for- 
mule further show that the constant « should define these variations 
in amplitude and phase. If the phase az has been measured at a 
distance х from the origin, the amplitude and phase should be 
deducible at every distance. The table given below shows the 
values calculated in this way and also the values observed at different 
distances for the ratio between the intensities at the tranemitting 
and receiving ends, as well as for the phase differences, the frequency 
being 500 per second. 


Ratio of Transformation.—If R is the apparent ohmic resistance 
of the line and M the internal resistance of the microphone, the 
most favourable value for the ratio of transformation is slightly 
greater than у R/2M, which works out between 6 and 7. 


Transformer Winding.—To obtain the maximum efficiency the 
impedance of the secondary winding should be considerably greater 
than the apparent resistance of the line. These three conditions 
seem to be fulfilled in all the good commercial apparatus that the 
authors examined. 

The efficiency of the telephonic transformers was obtained by 
measuring the amplitude and phase of the currents and primary 
and secondary E M.F.s of the apparatus in circuit and was found to 
be less than 60 in all the telephones examined. This low value 
seems to show that telephonic transformers are, in general, too small. 
Nothing is more easy than to obtain transformers whose efficiency 
is 90 per cent., and which correspondingly increase the transmitting 
power.* Too much importance must not, however, be attributed 
to this improvement. Nearly half the energy is saved but the ear 
is 80 little sensible to variations in the intensity of sounds that the 
hearing scarcely seems improved. To ensure a regular transmission 
to very great distances, inventors should concentrate their efforts 
on the microphone, for this apparatus is capable of great improve- 
ments. 


— . ED 


Distance from Ratio of intensities, Phase differences. 
the origin. Observed. Calculated. Observed. Calculated. MR. MARCONI ON WIRELESS TELEGRAPHY. 
16:4 кт.  ..... 27 bus ФӘ. уыл 42 deg. ... 52 дер. 
аи н ae n 20 WM 180 de M 180 d Mr. Marconi delivered his promised address on - Telegraphy through 


Space, and Some of its Commercial Applications“ before the Chamber 
of Commerce at Liverpool on Monday, having previously been enter- 
tained at luncheon. Sir Alfred Jones was in the chair, and there was 
a large gathering of celebrities to meet Mr. Marconi. 

Sir ALFRED JONES, in toasting Mr. Marconi, said as couimercial 
men they wanted to make the best of wireless telegraphy, especially 
if they could get a quicker and cheaper service. 

Mr. WaLTER HorL4ND said he intended to nume a ship after Mr, 
Marconi. 

Mr. Marcos then delivered his lecture, saying that his principal 


The phases and ratios remained the same whatever the ampli. 
tude of the E.M.F., which was varied from 0'2 to 2:5 volts. 
The theory indicates that the coefficient a which regulates both the 
lag and the variations in phase along the line should itself Vary as 
the square root of the frequency. Measurements were made on a 
line 58°3 km. long, with currents of frequency 250 and 500. The 
following table gives в comparison between the theoretical and 
practical results: — 


Ratio of intensities. Phase differences. 


F l object was to explain what wireless telegraphy was, what it had ac- 
wel enen. Obesrved. Calculated. Observed. Calculated. complished, and how it could be further utilised in the interests of 
250 94 .. 92 ... l22deg. ... 127deg. commerce and industry. Опе objection levelled against wireless tele- 
50h 214 .. 250 .... 180 deg. ... 1380 deg. graphy was that it was not possible to work more than a very limited 


number of stations in the immediate vicinity of each other without 
mutual interference or producing confusion, but, as in the case of land 
telegraphs, this could be obviated by proper organisation and discip- 
line. It was often an advantage that any station should be able to 
pick up a message not intended for it, as in the case of a ship in dis- 
tresscalling foraasistance, but although in many instances untuned wire- 
less telegraphy might prove of great utility, still it was clear that for 
ordinary commercial purposes, so long as there remained undiscovered 
some method of rendering stations completely independent of one an- 
other, a very important and effectual limit to the utilisation of the 
system would be imposed. By the invention, however, of condenser 
circuits, constructed so as to have definite periods of electrical vibra- 
tion, it had become possible to send different messages simultaneous! y 
and without interference, and methods for preventing interference wero 
in actual successful use by the Royal Navy and on the principal liners 
which employed his system. The facility with which distances of over 
200 miles could be covered by his apparatus as long avo as 1900, and 
the knowledge that by means of tuning devices mutual interference 
could be prevented, led him to decide on the construction of two power- 
ful stations, one in Cornwall and the other in North America, to test 
whether, by the employment of much greater power, it might not be 
possible to transmit messages across the Atlantic. It had been stated 
at several meetings of shareholders of the cabic companies that the 
electric wave would never succeed in getting round or through the 
mountain of water, over 200 miles high, which existed between this 
country and America. Towards the end of 1901, experiments were 
made between Poldhu and a temporary station near St. John’s, 
Newfoundland, and on Dec. 10, 1901, signals were received with 
unmistakable clearness at the latter from the former, a distance 
of about 2.000 statute miles. In Feb., 1902, readable messages 
were received on баро on board the steamship ‘ Philadelphia,” 
of the American line, up to a distance of 1,551 miles, and test letter. 
as far ns 2,099 miles from Poldhu. Experiments with Newfoundland 
could not be continued or extended in consequence of the hostile atti- 
tude of the Anglo-American Telegraph Co., but, owing to a generous 
subsidy of £16,000 from the Canadian Government, a long-distance 
station was constructed in Glace Bay, Nova Scotia, and during the 
latter part ur 1902 extensive experiments, which were greatly facilitated 
by t^e placing of a cruiser at his disposal by the Italian Government, 


АП these measurements should contribute towards the establish- 
ment of facts which а daily use of the telephone reveals. Sub. 
terranean lines can only be used over moderate distances. The 
timbre of the sounds has a considerable influence on the strength of 
the transmission to а long distance. Deep voices are better trans- 
mitted than are shrill voices, as the line absorbs the higher har- 
monies. If, however, telephony is possible with subterranean lines 
over fairly great distances this is due to the extreme sensibility of 
the ear and to the fact that the words are more guessed than heard. 


ES 


THE MOST EFFICIENT WORKING CONDITIONS 
FOR TELEPHONIC APPARATUS.* 


BY H. ABRAHAM AND DEVAUX-CHARBONNEL. 


Attached to every telephone apparatus is a cell whose current 
passes through the carbon of the microphone, and then through 
the primary of a transformer whose secondary is connected to the 
line and the receiving instruments. Without changing the type of 
apparatus adopted, the dimensions of the transformer and the 
characteristic of its circuits may be chosen, as well as the resist- 
ance of the receiver eoils. The question is whether thisis done by 
the manufacturers in such a way that the maximum power in the 
transmission of speech is obtained. 

The subject may be made quite clear by the following data 
which have been experimentally established: (1) For a given 
sound, the microphone behaves lite a non-inductivo alternator with 
ап internal resistance, M. This resistance is about 10 ohins, (92) 
The line, supposed very long, behaves at tho transmitting end like 
an ohmic resistance of the order of 500 ohms, in series with a 
capacity, C, of a fraction of a microfarad. (3) At the receiving end 
the line acts like an alternator which should have exactly the same 
internal characteristics, R and C, and whose E.M.F. would be a 

nown fraction of that at the transmitting end. 
ombining these experimental data it is possible to establish a 


Ihe dimensions of a coil of this kind are :— 


b uplete analytical theory for the transmission of a musical sound ИНАН УЛОО ОЛО ООО ⁵ ⁵ ООС 17 ст. 
y а very long telephone line. External diameter.....- )) ĩ COM CEN 3em. 
t Telephone Receivers. —For all types of receiver where the induc- Total section of iron wire . .. . ... . . .. 0°3 sq. em. 
har. of the coils is given, the diameter of the wires should be such Number of turns of thick wire .. . ... . . . 550 
кчө resistance of each receiver is slightly more than a quarter of „ e e Кр a 
6 apparent ohmic resistance R of the line, including the fine wire Diameter of thick міге...... eene Umm. 
ушаш h i aaa 8 fine Wire arre F 0:4 mm. 
vor OD the transformer. This rule necessitates the use of re- CCC = 0-9 ohms 
celvers wh i е і Resistance of thick wiro "UT ohm: 
-= ORE renistence is between 100 and 200 ohms. Fin fee. cet eda a eed 24 ohms 
*Translated from the Compte dicus ns. B Self-induction of fine wire Шы... 0:4 henry 
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were carried on with Poldhu. It was then observed that intervenin 
land or mountains did not considerably reduce the distances over whic 
it was possible to communicate. Messages were received direct from 
Cornwall at points in the Baltic near Sweden ; at Kiel, the North Sea, 
the Bay of Biscay; at Ferrol, Cadiz, Gibraltar, Sardinia and Spezia. 
In Dec., 1902, messages were exchanged between Poldhu and Glace Bay, 
hut it was found that communication was better from Canada to 
England than in the opposite direction. This was due to the fact 
that, by reason of the subsidy granted by the Canadian Government, 
the station at Cape Breton had been more efficiently and expensively 
equipped, whilst as regards Poldhu, owing to the uncertainty of what 
might be the attitude of the British Government, his company was 
unwilling to expend large sums of money in increasing its range of 
power. In the spring of 1903 the transmission of news messages 
trom America to London was attempted. and for a time these were 
correctly received and published іп The Times, but accidents occurred, 
and it was decided for the time being not to attempt the transmission 
of any more public messages until such time as a reliable and con- 
tinuous service could be guaranteed under all ordinary circumstances. 
Аз he found that many important improvements evolved during 
the experiments could not be readily applied to the plant at 
Poldhu, it was decided to erect a completely new station at 
Clifden, in Ireland, for the purpose of again attempting to carry 
out trans-Atlantic communication on a commercial basis, and 
on Oct. 17 last year a limited service for Press messages was com- 
тепсей between Great Britain and America, but difficulty was ex- 
perienced with the land companies. On Feb. 3 inst. this service was 
extended to ordinary messages between London and Montreal, the 
trans-Atlantic rates proper being 24d. a word for Press and 5d. for ordi- 
nary messages. Although the stations at Clifden and Glace Bay were 
not yet complete, communication across the Atlantic had never been 
interrupted for more than a few hours since they were opened for com- 
mercial work on Oct. 17 last. In about four months, when the latest 
apparatus was installed, they should be able to deal with at least 
20,000 words a day. A problem of great importance which had 
lately occupied the attention of inventors was that of giving direc- 
tion to the electric waves sent out from a transmitting station, and as 
the result of experiments recently made, messages could now be sent 
over considerable distances in the desired directions, while they 
travelled over only a comparatively short distance in other directions. 
The question of the speed of working wireless telegraphy had often 
been discussed, but very seldom fairly treated. On ships using wire- 
less telegraphy the speed of working was approximately 15 words per 
minute. "lhis, however, was dependent more upon the ability of the 
operator than upon anything else, as a speed of 30 words per minute 
had often been attained with the ordinary ship apparatus. By means 
of special apparatus and automatic senders he was able to demonstrate 
before the Royal Institution in London that a speed of about 100 words 
per minute was possible, and he believed a similar speed had been at- 
tained between wirelessistations operated by the Post Office. At sta- 
tions doing trans-Atlantic work no attempt had yet been made to work 
at high speed, as other more difficult problems claimed attention. At 
these stations, however, a speed of 20 words per minute had already 
been obtained, and he saw no reason why, with suitable devices, this 
should not be greatly exceeded. 

As to the commercial applications of wireless telegraphy, taking the 
order in which the art had developed, he should say— (1) communica- 
tion between ships and the shore and between ship and ship, 12, com- 
munication between islands and outlying places, and as a substitute 
for or aid to ordinary wire or cable tele raphy, (3)communication with 
distant countries, such as America ani the colonies. The application 
of wireless telegraphy as an aid to navigation and as a means for com- 
municating with ships at sea had progressed at a rapid pace. The first 
British ship to be permanently fitted with wireless tele raphy for com- 
mercial purposes was the “ Lake Champlain” in the Klabr-Dempeter 
fleet. Now, 116 liners belonging to England, Italy, France, Germany, 
Holland, Belgium, the United States and Austria were fitted with 
Marconi apparatus, and there were over 50 land stations with which 
these vessels can communicate, During 1907 these commercial mes- 
“ages aggregated 1,868,500 words. ‘The operation of the long-distance 
stations at Poldhu and Glace Bay made it possible at all times to 
transmit. messages to ships, whatever their position, between Europe 
and North America ; an the Cunard Steamship Co. belonged tho 
credit of having greatly encouraged the long-distance tests with their 
steamers. The utility of wireless telegraphy in the case of ships in 
distress had been repeatedly demonstrated, and its use in navigation 
for preventing accidents could hardly be over-estimated, as all the 
ships equipped were constantly being advised of the state of the 
weather ahead of them, and whether fog or icebergs were likely to be 
encountered on the track. Nearly every warship in the world was 
equipped with wireless telegraphy, and those of tho British Navy 
y. enabled to keep in touch with England when far out in the 
5 at „ and in the Mediterranean. Experiments were 

4 carried out with an apparatus which would enable a shi 
accurately to locate the bearing and position of a land station 
or other ship, and he had confidence in their success. With 
regard to communication between islands, nearly all the Italian 
islands in the Mediterranean were in communication with each other 
ү with the mainland, and wireless telegraphy was also used as a 

ү of the Italian telegraphic system for ordinary commercial pur- 
poses across the Adriatic. At Coltano, near Pisa, there was approach. 
M cuui u large Wireless station, which would be used by the 
00 | 0 for communicating w ith many distant points, more 
" 1110 arly with the Italian colonies in - East Africa, with Great. 

ntun, with the American continents and eventually, he hoped, with 


the East. The British Post Office had used the wireless stations for 
communication between Cornwall and the Scilly Islands, and between 
the Channel Islands on the not infrequent. occasions of the breaking 
down of the cables. It was evident, however, that in a country 
such as England, possessing such a well-nigh perfect огул. 
tion as the Post Office telegraphs, which were, morcover, the 
jealously-guarded monopoly of the Postmaster-General, the oppor. 
tunities for wireless telegraphy to prove its utility for overland 
work were not numerous. In the colonies and in undeveloped countries 
the opportunities were, however, considerable. Thus, nu merous sta. 
tions had been installed in China, und stations were in operation in 
Siberia, India and East Africa. Numerous stations had been erected 
in South and North America, and the Canadian Government possexed 
a chain of about 20 stations on the shores and Gulf of St. Lawrence, 
which enabled communication to be maintained between Quebec and 
some of the remotest parts of Labrador and Newfoundland. The 
Hawaiian Islands in the Pacific were also in wireless communication 
with each other, and he had reason to believe that the Imperial 
Government was contemplating the further utilisation of the system 
in the West Indian Islands and on the West Coast of Africa. 

With reterence to trans-Atlantic communication, he had every con- 
fidence that it would furnish a more economical means for the trans 
mission of telegrams than the present cable service. However great 
might be the importance of wireless telegraphy to ships and shipping, 
he believed it was destined to be of even greater importance to the 
world when fully applied over such great distances as those which 
divided Great Britain from her colonies and from America. Ав to 
whether wireless telegraphy across the Atlantic would be practical 
enough to displace the cables, it was evident that. long-distance prac- 
ticability was no longer in doubt. Although the trans-Atlantic 
stations had been worked for only a few hours daily, €8,374 words 
of Press and commercial messages were transmitted across the ocean 
up to January 31 last, since when the service had been extended. 
Whether the new telegraphy would or would not injure or displace the 
cables was still a matter of speculation, but it depended a great dex 
on what. the cables could do in the way of cheaper rates. Those con- 
cerned in the developmont of wireless telegraphy were not in busi- 
ness, as some appeared to imagine, for the purpose of injuring the 
cables. They were endeavouring at present to demonstrate that the 
new methods were not only valuable for shipping, but it should alo 
be regarded as a newer and cheaper means of communicating with ш 
distant countries. Whatever might be the viewsustoitsshortcoming o 
defects, wireless telegraphy across the Atlantic had come to stay, a 
would not only stay, but continueto advance. Cable telegraphy aciost d 
Atlantic had been subjected, at the commencement, юв ат 
discouraging failures and disappointments. But уса i 
culties, it enjoyed one advantage over wireless telegraphy— 5 
it was free from the hostility of vested interests ona а 
£60,000,000 now invested in cables, which, rightly or . 
sider long-distance wireless telegraphy as menacing their n " 
The history of trans-Atlantic wireless telegraphy had so pP 185 
lowed very much on the lines of submarine cable Avan 0 
sraphy. In seven years the useful range of wireless te кы 

ad increased from 200 miles to 2,500 miles. In e Ы 
fact, he would be а bold prophet who would venture А A 115 ien 
might not be done in seven years more. It was true tha un 
less telegraph could not at present give a service as | ky 
between London and New York as that supplied by the epee: us 
the wireless had to compete with only one cable he is роон 
that interruptions to the cable would prove to be muc quide Bn 
and frequent. True, mistakes did sometimes canis Е с 
sages, but these had been proved to be mistakes whic 
in the land transmission. : f the polic 

There existed at the present among a large section O. 7 iner 
considerable misconception as to the feasibility of U ре 
cepting wireless messages. Many peresous asked Уа 15 
sending messages by wireless if any bod could pic | ы bai 
was exactly whist they could not do. In the je ч thin -— 
telegraphy, anyone who knew the Morse code could, w wd receive! 
aistance of the instruments, read off the messages sent " ed, this wa 
but in the case of wireless telegraphy, as at aS pes of severi 
impossible, excepting by erecting a station at the "e MT 
thousand pounds, and in endeavouring to get in tun In any су 
lengths of the messagcs which were desired to be tapped і 
the safety-guard of using а code or cipher was availa le. ation incl! 

Mr. Marconi concluded with a reference to Germany A fisagreet® 
ing the Wireless Telegraph Conference, and he expres: of 19%. 
with several of the Regulations made by the Conterens ston othe 
sincerely hoped that Great Britain, like America, would p^ 
ratitication of this Convention, which, in his opino ak reducing 
the benefits of free competition between the various 8Y* 55 
the best to the level of the least advanced, until at ions jonni bilities 
of wireless telegraphy had demonstrated more fully i hes in the 
Others besides himself were carrying out valuable rese he sincerely 
field of wireless telegraphy and wireless telephony, ш ich of vierer 
hoped their efforts in the development of a difficult on He had ever! 
might meet with success proportionate to their при stance’ and р" 
confidence thut wireless telegraphy over enormous (13 l fact in time, 
sibly round the world, would become an accomplishet 
and that not a very long time, | lution: " 

Sir ALFRED Јохкх then proposed the following reso address 17 
the Liverpool Chamber of Commerce, after hearing it „of эне“ 
Mr. Marconi, are convinced of the commercial possibili М immed 
telegraphy. They request the (Government to take ‘less естой! 
consideration the ешике! experimenting with wire : 
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for short distances, and recommend that stations be erected conne 
the adjacent West Indian Islands апа also suggest that land 
should be established between West African settlements," 

The resolution was carried unanimously, 

Mr. C LANCASTER proposed a vote of thanks to Mr. Marzoni, and 
said he had not received anything like the ful] recompense due to him 
for his magnificent inventions. The resolution they had adopted might 
very well have included a recommendation to the Government to adopt 
wireless telegraphy in the British Islands, and so save the £600,000 a 
year which was lost in operating the existing telegraph system. 

The vote was enthusiastically accorded. 

In reply Mr. Marcon said that of the 116 ships titted with his system 
80 cr 90 belonged to Liverpool, 


— — — 
THE RELUCTANCE OF THE AIR-GAP IN DYNAMO 
MACHINES. 


— 


We give below an abstract of the discussion which took 
place on February 12th at a meeting of the Birmingham Local 
Section of the Institution of Electrical Engineers, in connection 
with a Paper on theabove subject by Mr. T. F. Wall. An abstract 
of this Paper appeared in our issue of December 20th last. 


Mr. H. B. MATTHEWS was particularly interested in the air-gap dis- 
tribution curves, as a few years ago he had investigated these in the 
case of a particular machine. The results obtained, which had not 
been published, were shown in the accompanying diagram. Curve A 


stations itis mean flux-density over slot opening QH 0.76. In order to find 
mean flux-density over tooth faco FE 

the contraction coefficient kı (Arnold), referred to by Mr. Wall. it was 

orly necessary to construct rectangle FK’ equal in area to the ree- 

tangle BD, representing the total flux issuing from one tooth and one 

slot at а uniform density, represented by the ordinate EF. Then the 

contraction coefficient 1 — ED t EK = 1464115 _ 1:05. The result ob- 
2EK 115x42 

tained from Arnold's formula, Д, = DE was l'I, using Fig. 8 of Mr. 

"ME M 


cting mean density over the slot opening at the armature periphery. The 
| 


Wall's “ Air-gap Reluctance” Paper to obtain X. A different contrac- 
tion coefficient was arrived at by assuming that the mean density over 
the tooth face also existed over a certain fraction of the slot. The 
fraction in this case would be m 715-0716. The ratio of the muxi- 
mum to the minimum density at the armature periphery ws given by 
е ratio of the highest to the lowest value of curve A and equalled about 
1-5. Theratio of the maximum density occurring at the face of the tooth 
to that at a corresponding point on the pole was given by the retio of the 
maximum height of curve A to that of curve P, and equalled about 1:12. 
The ratio of the total flux passing through tooth face MN to that 
passing through slot opening NR was about 2. Hence the flux 
issuing from the two flanks of one of the teeth was about half that 
issuing from one tooth face. Tho flux distribution curves A and P had 
been deilaced directly from observations of ballistie galvanometer de- 
flections caused by shooting a search coil in connection therewith 
through the air-gap in a direction parallel to the axis of the machine 
% when the search coil was “shot” as near as possible to the arma- 
ture (curve A) and (%) when the search coil was shot as near as 
possible to the pole face (curve Р). The actual observation curves so 
obtained proved to be sinusoidal, but had to be moditied in order to 
Allow for (1) the width of the coil, (2) the fact that the investigations 
in each case were not actually made at the armature and pole faces 
respectively. The flux distribution curve I was obtained by taking 
the mean of curves A and P, 

Mr. J. D. Coates pointed out that the flux density in the teeth 
used by the author was rather low, and asked if this was because the 
research was undertaken mainly with reference to induction motors, 

Dr. SuMpNER wanted to know the exact meaning of the abscissic 
in Figs. 5 and 7. He presumed that the ordinates represented tho 
density of the lines of force on the surface of th« iron. Mr. Wall's 
curves did not apply to the induction density in the actual airgap, 
where the irregularities due to the slots, although appreciable, would 
be much less than those indicated in the curves. Moreover, these 
curves did not indicate the wave form of the E. M. F. induced in the 
conductors, especially if these conductors were embedded in slots. 
The induced E. M. F. was the product of the flux density at the con- 
ductor into the speed at which the lines crossed the conductor. It 
must be remembered that for conductors in slots, while the flux den- 
sity might be low, the relative speed of the flux and conductor was 
much greater than the relative speed of conductor and pole. Hence 
the static distribution of the flux atforded little indication of the wave 
form of the E. M. F. 

Mr. T. F. Watt, replying to the discussion, said that the curves 
given by Mr. Matthews were very interesting, and the information 
which could be deduced from them afforded a useful comparison of 
results, although, of course, since mean values were dealt with inthis 
case, the peaks shown in Figs. 5 and 7 could not he determined. 
As Dr. Sumpner remarked, the curves of F igs. 5 and 7 showed 
the flux density at the surface of the iron and not iu the actual 


nir-gap. 
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showed the flux distribution over two adjacent teeth and tie inter- 
mediate slot at and normal to the periphery of the fixed armature 
under normal excitation. Curve I showed the flux distribution at and 
normal to an intermediate surface half-way between the armature and 
the pole face. Curve P showed the flux distribution at and normal to 
the face of the cast-steel pole. In each case the variations in density 
Were seen to be sinusoidal. thus differing from Mr. Wall’s results. This 
was probably due to the slots being semi-enclosed, reducing the slot- 
ne air-gap ratio to 1:44, the slots in Mr. Wall's case bein open. 

he total flux issuing from one tooth and one slot, measured at the 
periphery of the armature, was represented by the area under the dis- 
tribution curve A between the ordinites BE and CD. This area was 
equal to the area of the rectangle BD, so that the ordinate BE repre- 
sented the mean density over slot and tooth areas at the armature 
periphery, The area under the curve A between the ordinates FE and 
ӨН represented the total flux issuing from the tooth face. "This area 
was equal to the area of the rectangle FH, so that the ordinate FE 
represented the mean density over tooth face at the armature periphery. 

je area under the curve A, between the ordinates GH and CD, repre- 
sented the total flux issuing from the slot. This area was equal to the 
aren of the rectangle QD, so that the ordinate QH represented the 
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STANDARD NOMENCLATURE AND SYMBOLS II 


ENGINEERING. 
j ied science 
Every student of both theoretical and applied ed i 
н Creado L nt 
must have been forcibly struck by the great wa 


and symbols used in text 


uniformity in the nomenclature a 
d to one narm" 


books. So long as attention is confine hasis 
branch this is not so noticeable, but as soon 35 | p 
broadens the difficulty creeps jn. It is ne dou 11180 
enlargement of scope, and often the approach of 2 i 10 
through different channels, that has produced a 1 
chaotic state of things. Thus, to the mathematici m 
even to the physicist, z has such a definite oe | to 
it could not well be used for any other purpose : M i 
the chemist z is not sacred, and, consequently, и n 
physical chemist uses it without hesitation to LA И 
. Al. F. aud his English rongrère is quite Pet dende 
follow suit. Similarly, the mathematician uses“ a i " 
VI, but since the physicist finds 7 convenient : the 
noting current, he fills the gap hy using J Da 


un, ane 
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mathematician uses 4. In some cases it is not easy to say 
without careful inspection whether A stands for a constant, 
for an area, or for a current expressed in amperes. Simi- 
larly V may stand for velocity, volume, potential or voltage, 
and may mean weight or watts. These instances might 
be multiplied indefinitely, and indicate the increasing need 
of a few more alphabets. | 

Through this paucity of symbols much confusion is apt 
to arise. Indeed the want of uniformity in the nomencla- 
ture aud symbols employed in general engineering has 
often been anathematised by engineers and students alike, 
and attempts have been made, though so far without 
much success, to ameliorate this unsatisfactory state of 
allairs. Now, however, standardisation is the order of the 
day, for it is a labour-saving device, and concerted action 
carries with it а reasonable probability of ultimate 
success ; there 15, therefore, no doubt that recommenda- 
tions, even on such complex subjects as nomenclature and 
symbols, if issued, after due deliberation, by a properly 
recognised authority, must command the respect of, and 
become widely adopted by, the industry generally. 

А discussion has lately takeu place at a meeting of the 
Civil and Mechanical Engineers Society at which the sub- 
ject of standardising symbols was briefly discussed, and a 
decision arrived at as to the advisability of concerted 
action being taken in the matter by approaching the 
several engineering bodies interested, presumably with a 
view to the appointment of a strong Committee to deal 
with the whole subject. We doubt, however, if the magni. 
tude of the work involved was fully grasped by these re- 
sponsible for drafting the resolution. 

Weare strongly of opinion that the task of standardising 
definitions and symbols for the whole engineering pro- 
fession is too onerous a duty to be uudertaken by any one 
body or any one committee, except in a general sense. 
There does not seem to be any very serious overlapping of 
ideas in the different branches of the engineering pro. 
fession, and it would certainly be a wise proceeding, and one 
more likely to meet with the success such a work merits, if 
each branch of engineering were to undertake the drafting 
of recommendations applicable to their own particular work. 

This is pre-eminently a task which comes within the 
purview of the different Institutions, and scarcely requires 
the appointment of any newly constituted committee. Each 
institution has at heart the welfare of the particular branch 
of the profession of which it is the head, and the institutions 
have also the necessary organisation ready at hand for 
carrying any such a scheme to a successful issue. 

Our readers are no doubt aware that as regards the elec- 
trical industry, the question of standardisiug nomenclature 
and symbols has already been considered by the Institu- 
tion of Electrical Engineers, in conjunction with similar 
institutions in many other countries. It may, therefore, be 
of interest if we reiterate brietly the steps which have been 
taken with the object of furthering this important matter, 
and indicate the progress which has so far been made. 

It will be remembered that the International Electro- 
technical Commission, the formation of which was mooted 
at the Electrical Congress of St. Louis in 1904, held a pre- 
liminary meeting in London in 1906. Since thit time a 
large amount of work of organisation has been carried out, 
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technical committees established in the different countries 
affiliated with the movement which are engaged on this 
question of terms, definitions and symbols. — Sub-com- 
mittees have been formed to undertake the actual details 
of the subjects, with a view to international agreement. 
Nomenclature is, very wisely, being studied before any- 
thing else, and a glossary of terms in English and French, 
the official languages of the Commission, will eventually 
be published. under the authority of the Council of the 
Commission, any other language being added by the com- 
mitlee in any country desiring to do so, and issued separately. 

In an interesting article which appeared in a recent 
issue of The Times Engineering Supplement, Col. R. E. 
CROMPTON, C. B., the honorary secretary of the Commission, 
remarks that, in dealing with the question of nomen- 
clature, the system due to the late Eoouarp HOSPITALIER, 
in which all terms occur in alphabetical order irrespec- 
live of language, will most likely be adopted. For 
instance, an English term, with its French equivalent un- 
derneath in distinctive type, will have opposite it an 
explanation given in English ; likewise the French term, 
with its English equivalent underneath it in distinctive 
type, will have opposite it an explanation given in French. 
He points out that this system will probably be followed in 
any translations made by other nations, for it is intended 
that the clectrotechnical committee of each country shall 
ve responsible, under the authority of the Council, for the 
translation of the glossary into the language of its own 
country. It is evident that in thus sub-dividing the work, 
for which the Council of the Commission is directly re- 
sponsible, the programme will be much simplified and the 
difliculties of language reduced to a minimum. We fully 
believe that if the matter be approached in the friendly 
spirit which has characterised the whole movement, 
both in discussion and correspondence, there is every 
hope that, with a reasonable amount of give and take, 
a successful issue to the labours of the committees, 
and therefore of the Commission, will follow in due 
course, and a most useful and much needed work be placed 
at the disposal of the electrical industry of all countries. 
For this reason we hope that any society taking up this 
question will not do so in individual fashion, but will aid 
the work that has already been begun and strive to make 
it complete ; by so doing much unnecessary work will be 
avoided and that which is carried through will be all the 
more effective. 


REVIEWS. 


Coples of the undermentioned works can be had from The Klectrician Office, pos 
free, оп receipt of published price. Add 5 per cent. for abroad or for foreigu book». 
— ed 


A Pocket Book of Electric Lighting and Heating. By Sypxry 
F. WALKEK. (London: Crosby Lockwood & Son.) Pp. xxviii + 
416. 78. 6d. net. КК 

Electrical pocket books are now so numerous that additional 
ones can only be justified by covering new ground. This 
pocket book of Mr. Walker’s is on somewhat new lines, as it is 
intended to furnish, in concise form, information concern ug tlie 
sizes, weights, power, efficiency, &c., of the various kinds of 
apparatus with which electrieal engineers have to deal, and in 
that respect it may save a considerable amount of time in huut- 
ing through catalogues. The author has drawn chiefly upon 
these latter for a large proportion of the information contained 
in the book, and naturally, as such, little fault can be found 


and there are now, we understand, some 10 or 12 electro- ! with the particulars given. As regards the rest of the book, 
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however, the information would be more suited for an elemen- 
tary text book, and unfortunately a lot of this information 
is not only badly expressed and of little use, but a large pro: 
portion of the particulars and explanations are entirely in- 
accurate and would lead to confusion and mistakes in the 
hands of practical engineers not, well acquainted with the theory 
of the subject. For example, take Sec. 1, which deals with 
Electrical Units. An erg is defined as the work done in moving 
1 gramme a distance of lcm. against the force of 1 dyne. 
This would naturally suggest that if 2 grammes were moved the 
work done would be doubled. Ап ampere is stated to be 
“that current which, when passing through a circuit consisting 
of a wire 1 cm. in length, bent into the form of an arc of a 
circle whose radius is 1 em., acts upon a magnetic pole of unit 
magnetic force at the centre of the circle of which the arc forms 
a part with a force of 1 dyne." Specific electrical resistance is 
defined as the resistance between opposed faces of a cubic 
centimetre. The B.Th.U. is stated to be equal to 17:58 
watts. In explaining a magnetisation curve the author 
says, “ Economy of magnetising power would rule that the flux 
density should be on the straight part of the curve; in prac- 
tice it is impossible to arrange it so, as the magnetism is very 
unsuitable there, a machine quickly losing its magnotism if 
allowed to rest, and requiring to be remagnotised.“ As 
regards self. induction the author's explanation is distinctly 
novel: “When pressure is first applied to a conductor the 
neighbourhood of the conductor nearest the positive end has 
its field created around it, and the current then passes on, the 
next section receiving its field, aud so on. When all sections 
have their fields the current flows through all." After that 
we are not surprised to learn from the author that “опе henry 
is created when the current varies in strength one ampere in 
one second." In dealing with resistances in parallel а very 
serious misstatement is made :—“ If there are four circuits 
connecting two points, whose resistances are respectively as 
10, 5, 3, and 2, the branches will take iw 3, 3 and 4 of the 
total current respectively. But such cases rarely occur." 
We suppose it never struck tho author to add u p these frac- 
tions; 16 would prove instructive, and he might see the 


humour of the concluding words. Tan 4 is defined as 
inductance ; : : А 
resistance 209 the usual triangle is drawn with the sides 


lettered impedance, resistance, and inductance respectively. 
We have only mentioned a few of the amazing statements 
made in the first 25 pages. Numerical errors ага also 
numerous ; thus, one billion is put as 10° This, however, is 
the French billion, the English billion being 1012. „The 
foot-pound is said to equal 1356107 orgs ”; this would pro. 
bably confuse many people: it should, of course, be 1:356 x 
10' erga. It is also noticeable that numbers of necessary 
words are missed out, some of them probably not printers’ 
errors, 

Section II. deals with generators and transformers. After 


some preliminary theory, in which E is given as ae 

х ы 
where “N is the magnetic flux density proceeding from one 
pur of poles," and the statement that “ a shunt generator can 
be made to furnish a current of constant pressure within its 
rated limits if it is made large enough," the author gives ap- 
parently abstracts from catalogues of а number of leading 
dynamo manufacturers, with the usual diagrams and tables of 
dimensions. The same process is followed throughout the 
other sections, in which accumulatora, switches, cables, boxes, 
ammeters, voltmetera, arc lamps, incandescent lamps and 
heating apparatus are all dealt with, careful particulars being 
supplied of all the leading types, and this part of the book 
will probably be of use to many engineers who have no 
systematic method of filing catalogues. It is, therefore, the 
more regrettable that the remainder of the work should be 
marred by the errors mentioned above. 


Das Problem der Schwingungserzeugung mit bosonderer 
Berucksichtigung schneller elektrischer Schwingungen. 
By Dr. H. BRK HAUSE. (Leipzig: S. Hirzel.) Рр. iv. — 113. M. 4. 

It is rarely that one comes across а monograph so clearly 

Written or containing so much of interest to both engineer 
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and theorist as Dr. Barkhausen's little book, though from the 
first page to the last it deals solely with the production of 
vibrations. The electrical part is full, definite and satisfactory, 
but 16 is only on reading the book that one realises how very 
little is known of the far more complex subject of the cause 
of mechanieal vibrations. The conditions necessary for the 
generation of electrical oscillatory motions are stated in; 
number of propositions, each with its corollaries and illustr. 
tions ; the first of these, given after а comparison of the equi. 
valent electrical and dynamical quantities, reads as follows -— 
“ А necessary condition for the production of persistent alter. 
nating currents in a current system containing only constant 
E.M.F.s is that the resistance, induction and capacity of the 
system should alter their values.” From this commencement 
the author works through the possible cases, following strictly 
Maxwell's method of considering the various ways in which 
the energy may be transformed. Special instances are then 
discussed such as the microphone, and interrupter, in which the 
change is one of resistance ; the alternating current dynamo, in 
which the varying quantity is induction, and the “ influence" 
machine, in which it is capacity. The next 54 pages are taken 
up with an exhaustive discussion of the unstable arc as a gene- 
rator of alternating currents. This is undoubtedly the most 
important and original section of Dr. Barkhausen s work, and 
the wonderful concordance of the mathematical and experi 
mental results quoted proves that his method of treatiug the 
subject, contains no false assumptions of any consequence, and 
renders the theory sufficiently exact to take its proper place 
as a guide to practice a condition which it has not hitherto 
fulfilled. | PI 

In commencing the second part, on mechanical oscillations, 
the author points out that while in electric circuits we have 
usually to deal with scalar quantities, which are on 
defined by a simple number, this is not the casc in mechanica 
vibrations. In these the quantities are essentially vectors, 
and depend therefore on both direction and magnitude. " 
might have added that tho conditions are in addition generally 
surface conditions, which, through their instability, further 
increase the complication. This section, though short, ^ cloar 
and enlightening. On the whole, the book is one whic m 
be strongly recommended to all those whose business lies eithe 
in the creation or the avoidance of vibrations. 


Fowler's Mechanical Engineer's Pocket Book. (Manchester: 
Scientific Publishing Co.) Pp. 675. 1s. 6d. net. 


This hardy annual now celebrates its tenth birthday ln 
is growing quite a large child. In fact, the term pocket 0 
is somewhat of a misnomer, as carrying it in the pocket woul 
not improve the cut of a coat. This year several [ро 
have been introduced. The matter has been arranged un ү: 
series of headings which should make for easy reference. : 
contents are, we feel sure, so well known as to кшз 
recommendation, though owing to the lange introduces i d 
matter sevoral features, such as data relating to buil ji 
struction, have this year been omitted. We notice in 8 i 
cases that the sources from which the information 18 pierda 
given. This is capable of further extension, as а 800 
complete bibliography is of inestimable value. 


ON CERTAIN PHENOMENA EXHIBITED вт suit 
PARTICLES ON A NERNST dLONEB. 


BY C. E. MENDENHALL AND L. R. INGERSOLL, 
ination 
NSummury.—In the course of some recent work on the 1 curd 
of high-temperature melting points,f the authors 11 5 particle " 
undercooling and also an interesting movement of 9 5 wer, There 
various metals placed upon the surface of a Nernst g an ` 
sults of a further study of these phenomena are here given. 
— ; of, 647, 
Undercooling of Molten Globules.—If a small p about 
platinum be placed on а Nernst glower, melted into кү ither slowly 
15 mm. or А, mm. in diameter, and then allowed жое Me but vill 
or rapidly, it will not solidify at the melting tempe үк {гош 
remain very evidently fluid until a temperature 18 : 
mie ` 908. 
* Abstracted from the Philosophical Magazine, February, 1 
t Physical Review, July, 1907. 
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50 to 300 deg. lower than the melting point, when solidifica- 
tion wil) suddenly occur, accompanied by a quick “ flash" or 
brightening of the drop. Upon re-heating there is no flash and the 
drop melts at its proper melting temperature. The samo general 
effect is observed with gold, palladium, platinum, silicon, rhodium 
and iridium. Microscopic examination of the particle shows con- 
clusively that the flash accompanies a change of state, for in general 
there is a marked change from a smooth surface often showing de- 
cided motion to а rough, corrugated and very evidently solid surface. 
The temperature at which ‘ flashing ” occurs is extremely variable. 
In general the smaller the drop and the higher its melting point the 
more it can be undercooled before flashing occurs. The more the 
globule works into and imbeds itself in the glower material— i.e., 
the more it departs from a spherical form, the less it can be under- 
cooled. The possible undercooling is also slightly less if the cooling 
occurs rapidly. The behaviour is essentially the same ifthe glower 
is placed in an atmosphere of CO,. Flashing also occurs in the 
same way if the globule is heated on a non-conducting clay sur- 
face — i.c , a Nernst-glower heater. 

The brightness of the flash increases with the extent of under- 
cooling. Flashing appears to precede the solidification; with a 
large drop the flash is noticeably more prolonged than with a small 
one, and very evidently occurs before the solidification. From 
these facts we conclude that the phenomenon is simply one of 
exaggerated undercooling made possible because we are dealing 
with a very small mass of metal which assumes an approximately 
spherical shape. Furthermore, that the flashing is not a direct 
luminescent phenomenon, but is due to the sudden increase in 
temperature resulting from the liberation of the latent heat of fusion. 

The maximum degree of undercooling observed is about 370°C. 
in the case of rhodium and platinum. In the case of rhodium we 
have observed a second anomaly at about 1,050°C., consisting of an 
easily reversible change in the radiating power of the surface of the 
drop. As the temperature is lowered tho drop becomes at about 
1,050°C. rather suddenly brighter—the change being seen to spread 
rapidly over the globule—and remains so. If the temperature is 
aguin raised the reverse change takes place. The effect may be due 
to a molecular rearrangement, or to the absorption of some gas, but 
in either case the energy changes involved must be small, otherwise 
flashing or some similar temporary recalescent change would be 
observable. 


Phenomena of Motion of Particles. Quite distinct from these cases 
of undercooling are a number of cases of motion of various metals 
on the surface of the glower parallel to the current flow. The most 
striking of these is observed when а small particle of cobalt, say, is 
placed on the surface of a glower carrying a direct current. When 
the temperature is raised to about 1,200?C. it will commence a slow 
and regular end-over-end rolling motion along the glower, which 
changes in direction when the current is reversed, and which is not 
affected by holding the glower vertical, or, indeed, by turning it 
completely upside down. А somewhat careful study of this and 
the allied phenomena has not led as yet to в very definite and 
satisfactory explanation ; although, as the glower is an electrolytio 
conductor, such [motions are probably related to the little under- 
stood motions of matter in an electrolyte. Our observations show 
two effects: (a) A rolling or sliding of molten globules of metal on 
the surface of the glower. (b) A motion of solid particles of metals 
and their oxides. This is the curious end-over-end rolling above 
mentioned. Effect (a) has been observed with most of the metals 
which will melt into a globule on the glower, rhodium perhaps 
showing it the best. The motion may be slow and accompanied by а 
ploughing up of the surface of the glower as if thejglobule were trying 
to imbed itself, or it may be as fast as the eye can follow,“ and either 
with or against the current, according to the metal used. With 
gold and platinum the motion is with the current. This rolling is 
very possibly similar, as to cause, to an effect noted, we believe by 
Quincke, in which a globule of mercury placed in a tube of acidu- 
lated water is observed to move rapidly, only in this case against the 
current. 

The authors desoribe in detail typical cases showing effect (b), 
and proving that the forces must be comparatively large. The 
following facts have been noted :— 


(1) The motion always reverses with reversal of current, what- 
ever the position of the particle. For some metals the motion is 
with, for others against, the direction of the current. (2) The 
rapidity of the motion under similar conditions varies greatly in 
different metals, cobalt and copper being by far the best, the velo- 
city reaching about 1 cm. per minute. (3) The size and shape of 
the particles is not important, most irregular shaped particles 
roling as readily as nearly round ones. (4) The rapidity of the 
motion increases both with the temperature of the glower and the 
current density in it. By superposing a direct on an alternating 


* This rolling has also been observed in the same directionwith 
rhodium on special glowers composed of MgO and ALO.. so that it 
does not depend on the special constitution of the glower. 


current through the glower (the latter doing most of the heating, 
and the former serving to direct the motion), we have in à measure 
separated current and temperature influence, and find that the 
current is the more important of the two. (5) Electrostatic 
and electromagnetic fields appear to have no influence on the 
motion. (6) The effect has not been produced on any met- 
allic conductor or electrolytic conductor differing much in 
composition from the ordinary Nernst glower. (7) A particle 
of a given metal moves with difficulty if at all over a part 
of a glower which has been fluxed with the same metal; al- 
though the motion of another metal is in general not much altered. 
(8) Placing the glower in an atmosphere of CO, or in a 1mm. 
vacuum does not perceptibly alter the effect. Nor does a jet of 
oxygen blown at the glower or particle make any difference, unless 
it be strong enough to cool the particle considerably. (9) Oxides 
of many metals show a similar motion. (10) In the accompanying 
table the approximate atomic weights of zirconium and yttrium 
(whose oxides are the principal constituents of the glower) are 
inserted, and it will be noted that, with two exceptions (boron and 
ruthenium), all metals having an atomic weight greater than these 
metals move with the current, and those with lower atomic weights 
move against the current. 


| 


| Е Motion . 3 Motion 
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Boron 10:5 + 3 Ruthenium 102 ... - 2 
Magnesium.. 24 Rhodium . 105 — 4 
Oxide ai ard ЗЕ 2 Palladium. 106 ... |* 2 
Silicon ......... 28 | - - 1 Silver 108 EO) 
Titanium... 48 | - — 5 || Barium . . 137 E 
Chromium .... 52 - 1 Oxide a... ace 1 1 
Manganese.... 55 | - 1 | Tantalum ... 183 
Iron 50 | Oxide w^ wh 1 
Oxide ..... 39% - 5 Iridium ...... 195 . + 1 
Cobalt 587! — 10 | Platinum .. 1995. + 1 
Nickel ......... 58:6 - 1 Gold ......... 197 T 07 
Copper ........ C52 — 10 
Yttrium ..... 89 xd 
Zirconium. 90 шн of | | 
105 J 8 | 


* Zirconium not being. properly spenking, an element, the atomic 
weight of the particular fraction” contained in the glower is uncer- 
tain to about the extent indicated in the table. 


Besides these cases of mass motion we have noted two cases of 
real or apparent diffusion of metal along the glower. The first 
occurs when a particle of metal (gold, platinum and the less oxidisable 
metals excepted) is heated until it melts and fluxes with the glower. 
In some cases this means simply a sinking of the metal into the 
material of the glower without apparent motion in either direction, 
but with some metals the process involves vigorous action, and shows 
a very definite tendeney to proceed in one direction, depending on 
the current. The second case, which is possibly one of only apparent 
diffusion, has been observed with platinum, rhodium and palladium, 
and is probably characteristic of the less oxidisable metals. It 
consists in the formation of a discoloured streak or tail extend - 
ing out from the drop along the surface of the glower and ending in 
a point. In the cases noted it has been directed against the current 
flow when direct current was used (i. e., opposite to the direction of 
mass motion), while with alternating current it is found on both 
sides of the globule. In the case of platinum, it will occur at tem- 
peratures of 100 deg. or more below the melting point, although the 
formation is more rapid at higher temperatures. Microscopic 
examination of such a platinum trace shows the surface of the 
glower covered with what is apparently a very thin layer of 
platinum for perhaps 1mm. from the globule, although chemical 
tests have во far failed to prove positively that the tail ” is metallic 
platinum. 

In conclusion, the authors suggest that some of the glower current 
may be supposed to pass through the particle, and there would then 
be, on account of the electrolytic character of the glower conduction, 
oxygen given off where the current enters, and absorbed where it 
leaves, the metal, and thus the forces of cohesion on the two sides be 
rendered unequal. The result would be а couple tending to turn 
the particle or globule over in one direction. Somewhat similar 
conditions would exist in the case of a particle of oxide placed on 
the glower. It is not evident, however, what determines the direc- 
tion in which a particle will move, nor is there any apparent reason 
for the curious grouping with respect to atomic weights, of the metals 
moving with and moving against the current. 
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THE JANDUS REGENERATIVE FLAME AKC LAMP, 


The problem of the burning life of flame ares has long puzzled 
inventors, yet, despite its comparatively short burning hours, the 
open flame lamp has made great headway for every purpose of illu- 
mination, Open-type lamps are provided with specially ventilated 
globes to ensure the removal of the fumes and metallic dust given 
off by the arc. When these precautions are considered, the diffi- 
culties of enclosing a flaming arc can be better appreciated. If ex- 
cluded from the air for only a short period the ordinary flame arc 
would completely obscure its enclosing globe. Indeed, in many 
lamps, unless a plentiful amount of air is supplied to the arc, the 
interior of the globe becomes coated with a heavy semi-opaque 
deposit, and the lighting efficiency is seriously impaired. 

In the satisfactory enclosure of a flame arc, however, the dif- 
culty of dust deposition does not seem to have been the only one to 
overcome, judging by the experience of the inventor of а lamp on 
this priociple, Mr C. Denman Jones, of the Jandus Works, Hollo- 
way, N. The size, shape and disposition of the carbons have also 
proved to be matters requiring considerable experiment. The 
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Fic. 1.— SECTION тикосси JANDUS REGENERATIVE FLAME Are LAMP. 


J andus regenerative flaine lamp, as the device referred to is desig- 
nated, 18 shown in section in Fig. 1, and from this view tho general 
principle adopted may be gathered. The mechanism is standard 
Jandus pattern, and needs no comment. The feature of the lamp 
resides in the design of the onclosing globes and two special tubes 
placed one on each side of them. These tubes present curved sur- 
faces to the passage of fumes and dust particles which are allowed 
to circulate between them and the central globe. The tubes are 
formed of an iron casting which is screwed at its upper end for 
attachment to the base of the lamp mechanism. At its lower part 
the casting is dished to receive a cone-shaped plug which acts as a 
carrier for the bottom (positive) carbon and the inner enclosing 
globe or chimney. This chimney is of clear glass, and when held 
securely in position communicates, top and bottom, with both the 
side tubes. The conical plug makes an air-tight joint when clamped 
up by the thumb screw at the bottom of the lamp. This screw is 
arranged to draw down the cone should it stick at any time. 

When burning, a long gap is maintained between the carbon 
points and the flame, which is not magnetically controlled in any 
way, extends about 3 in. between the tip of the positive carbon and a 


——————— = 


point on the circumference of the negative. The heat causes а 
rapid circulation of the imprisoned air and gases so that the arc is боп. 
stantly drawn upwards. The makers claim that the heaviest deposit 
of dust takes place in the side tubes, and that the lower portion of the 
chimney is kept entirely clear. From our inspection of a lamp which 
had been burning some time this claim appeared to be well borne 
out. As in the well-known Jandus lamp, the upper carbon is fired 
апа the lower is fed down to it by the controlling mechanism. 


Fic. 2. —OvTsipE View or Laur 


The positive carbon is corrugated, and the grooves are filled with a 
special composition of metallic salts which furnish the luminous 
ticles for the flame arc. Fig. 2 is a general view of the exterior 0 
the lamp. а 
The lamp is designed to run singly оп 100 volts, two in series © 
200-250 volts, three on 800 volts, &c. The effective life of am ie 
placed at 70 hours, though we are informed that satisfactory ie 
of 100 hours have been obtained. Tho current required із ? 
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; . TW 91 the lamp, р! 
A curve showing the illumination efficiency jd shown in Fe. 


by the makers from actual comparative tests, baerved st 
The maximum illumination, it will be noticed, was © oa] candle 
45 deg. from the horizontal, and the mean hemisphere 
power is 2,200. Compared with an ordinary incline 

these results show a 50 per cent. increase of ligh 
sumption of energy. Some comparative figures 
published in а pamphlet by Messrs. Drake & 
putting the lamp on the market, may be given in conc 


Gorham, wbo 
lusion. 
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Working Costa. 


| dandus | Cabon Монт владе 
— | епега- enclosure 
di Flame Flame Lamp, flame lamps, ure carbon 
La metal cored cheap р 
"P carbons. | carbons. lamp. 
Current ......... 5:5 amps x | 11 amps. x 9 amps. х |55 amps. x 
100 volts. | 50 volts. 44 volts. 100 volts. 
Watts ............ 550 400 550 
Mean Hemis- | 
pherical candle 
wer | 2,200 1,900 1,050 670 
Life of carbons . 70 10 40 80 
List price of car- 
bons per hour 0:164. 0:43d. 0:28d. 0:015 
Cost of current! 
and carbons l 
per 1,000 c.p. 
hours at 2d. 
per unit 0°57d. 0:804. | 1:284. 1:664. 


‚ The lamp ів mainly intended for street, open space and workshop 
lighting, though it can be used without difficulty in small rooms, 
seeing that all fumes, &c., are enclosed. 


CORRESPONDENCE. 


— rl —ÀÁ— 
DIVERSITY FACTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your recent issue I note some discussions of diver- 
sitv factor. Three or four years ago I had occasion, with Mr. 
Arthur Wright, to go into these questions very thoroughly 
indeed, and to work out а number of very interesting data. 
In so doing we found we had occasion to consider not only the 
diversity factor of the whole system, but also diversity factors 
of different classes of business, and before we got through we 
found it convenient to use two terms. We defined diversity 
factor as an actual figure taken from the records of a given 
business. Thus, the diversity factor of a particular lighting 
station was found to be, say, 2:2, this being the ratio between 
the demand on the station and the sum of the demands of the 
different customers. 

Of course, in determining a figure for diversity factor the 
measurements should be kept very clearly in mind. The 
demand at the station, for instance, includes losses in the 
feeders, which should not be considered in stating the diver- 
sity factor. The diversity factor will also vary according 
to the method of determining the demand. Thus, if the 
demand is taken on the basis of one minute demands, the 
diversity factor would be very different from what it would be 
if indicators are used that take half an hour to register the 
demand ; and if indicators are used that take two hours to 
register the full demand the diversity factor would be still 
different. These are, however, details. 

After determining the diversity factor of the whole supply 
from a given electric central station, the question comes up as 
to whether particular classes of business are entitled to diffe- 
rent rates on account of differences in the diversity factor of 
the particular business. For instance, a station supplying 
power only will clearly have a very different diversity factor 
from a station supplying light only. Hence, a station supply- 
ing both light and power should not use ite average diversity 
factor, but should use the diversity factors of the separate 
businesses. Supposing, however, a station has only one power 
customer, the diversity factor of a single customer is, of 
course, unity. 

A station, therefore, that started by supplying lighting only, 
and was to take on power business, must allow for the fact that 
its power business will have a diversity factor much greater 
than the lighting, although when it takes on its first power cus- 
tomer the total diversity factor of all the business—viz., the light 
business, and the one power customer—may be only unity. 

In working along our various problems of this nature, Mr. 
Wright and I found it convenient to define the diversity factor 
as the actual figure obtained for the station as a whole. We 
found it convenient to use the term ‘‘coincidence factor" in con- 
sidering particular portions of the business. The coincidence 
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| factor for any particular business—as, for instance, residences— 


would be what the diveraity factor would be of a station sup- 
plying only residences, but supplying an infinite number of 
residences. The coincidence factor of elevators would be what 
the diversity factor would be of a station supplying only eleva- 
tors, but supplying an infinite number. Working along these 
lines brought out two facts which are of considerable impor- 
8 and have not, in my opinion, been sufficiently appre- 
ciated. 

The first is, that not only is a differential proper as betwoen 
light and power, but that a differential is also proper as be- 
tween business lighting and residence lighting. The fact was 
also brought out, аз is well known though not always appre- ` 
ciated, that long-hour business has a very different diversity 
factor or coincidence factor from short hour-business. Business 
running 24 houra a day has essentially a diversity or coinci- 
dence factor of unity, while business running a less time will 
have diversity factors or coincidence factors greater than unity 
by a varying amount, according to the kind of business. 

For instance, the 24 hour business has a coincidence factor of 
unity. The average power business has a coincidence factor 
of approximately 4. Very short-hour power business has a 
coincidence factor that may reach 8 or 9, or even more. The 
average residence business has a coincidence factor that is 
probably between 24 and 5. Business lighting in stores and 
offices probably has a coincidence factor not greater than 13. 

Each kind of business, whenever the number of customers 
in that business is great enough to warrant the complication of 
a separate rate, is entitled to consideration based on its coinci- 
dence or diversity factor. 

The combination of several kinds of business on the same 
station reduces the diversity factor and the costs of the whole 
business, and such reduction in cost should he given to the whole 
business, and not to the particular kind of business that is 
taken on last. à | | 

Please do not think that I am attempting to introduce а 
new term into our already overloaded language. I only want 
to bring out some of those important facts in regard to diver- 
sity factor, and the effect of different kinds of business on 
diversity factor and on costs, and to note that in a very 
thoroughgoing study of the subject it may be found con- 
venient to differentiate between the two ideas of diversity 
factor and coincidence factor.—I am, &c., 

К. S. Hae, General Agent. 

The Edison Electric Illuminating Co. of Boston, Feb. 12. 


THE THERMO-ELECTRIC PROPERTIES OF METALS 
AND THEIR ALLOYS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In reply to Mr. Jolley's further communication in your 
issue of February 21st, if you will allow us to trespass again 
on your space, we would say that “ Alloy No. IT. Cog Wheel 
Brand" is sufficient specification for ordering the phosphor 
bronze, and although the exact composition is known to us, 
the manufacturers have requested us, for obvious reasons, not 
to publish it. "E 

Further, we have recently found a very practical proof of the 
suitability of the combination of phosphor bronze and man- 
ganin, in the fact that a well-known firm of high-class instru- 
ment makers have already carried out an extensive series of 
unpublished experiments, the results of which have led them to 
adopt this combination in their potentiometers.— We are, &с., 
A. G. WARREN, 
F. MURPHY. 


East London College, Feb. 25. 


— ———— ————ÁÓÁÁ— a 
p—  M— d 


Smoke Prevention in the United States.—The United 
States Geological Survey have recently issued a report dealing 
with this subject in which it is concluded that coal should 
be supplied to furnaces in small quantities at frequent inter- 
vals, and the air supply should slightly exceed the theoretical 
amount required for combustion. The temperature in the 
furnace should be sufficiently high to ignite the gases given 
off from the fuel, and boiler rooms should be managed by 
properly trained men. 


F 
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ELECTRIC PROPULSION OF SHIPS, WITH NOTE ON 
| SCREW PROPELLERS.* 


BY Н. A, MAVOR. 


The introduction of steam turbines for the propulsion of ships has 
brought with it altered conditions. Fast-running turbines and slow- 
running propellers are respectively highly efficient instruments, but 
hitherto there has been no proper method of coupling them together. 


The underlying principle of the proposals here made is the use of a 


high-speed turbine running at a uniform velocity for all speeds of 
the ship, and driving a dynamo from which electric power is taken 
to a variable speed motor or motors coupled direct to the shafts of 
provee of maximum efficiency. 

If such a possibility can be established, and practical applications 
made, no doubt the methods of applying the power will be subjeoted 
to modification; but this reaction has been on land of very slow 
growth, and little has yet been done in the way of making special 
machinery to take full advantage of the properties of electric trans- 
mission. The author then refers to the two types of motors—con- 
tinuous and alternating current—and draws attention to the supe- 
riority of the multiphase alternating induction motor in respect of 
compactness, endurance and simplicity. The chief disadvantage is 
the low torque at start, and the more costly and complicated appa- 
ratus necessary. The ordinary multiphase induction motor also 
compares unfavourably with the continuous-current motor in respect 
of its availability for changes in speed. 

Hitherto the use of electric motors for marine propulsion has been 
confined to small craft, such as submarines and one or two small 
barges and other craft on the Russian rivers and canals. A small 


electrically operated and propelled dredger has also been constructed 


in Germany. 
machines. 


The continuous-current motor which is so convenient for small 
applications of power up to 100н.р. becomes less convenient over 
this size. Above 1,000 н.р. it is not a very practical machine for 
power purposes where starting and stopping have to be frequently 
accomplished, and it is not specially suitable for marine work. The 
multiphase induction motor, on the other hand, has all the proper- 
ties to be desired in a 
speed control. The author, however, believes that he has solved 
this problem. The method was described at a meeting of the In- 
stitution of Civil Engineers in 1904. The proposal was that the 
external member (the stator) should be mounted so as to be free to 
revolve concentrically with the rotor or armature of the motor. 
The armature being connected to the load and the outer member 
being free to rotate, the latter atarts to revolve in a direction oppo- 
eite to the working direction of the rotor, and having only ite own 
inertia and friction to overcome, it quickly reaches synchronous speed. 
The motor is now in a position to develop its full-load torque with 
full-load current, and all that is necessary is to apply a mechanical or 
other brake to the external member, bringing it to rest gradually, 
while the rotor starts and accelerates as the outer member comes 
to rest. The start can thus be made without excessive call for 
M and without jerk. An arrangement was then designed to 
го fy the ordinary working speed of the motor by so arranging 
the external member that it could be driven at any desired speed by 
gearing toterconneoting both members. It will be seen that by the 
п р à tast and loose pulley or friction clutch to transmit a part only 
Vet к EE ofthe motor the starting can be accomplished with a 
bee aaa loss of energy. The idea of rotating the outer mem- 
5 1% its speed suggested the idea of controlling its 
vol ved dis ee of gearing or other arrangements which in- 
ко. a vantageous complications, and apparatus was exhibited 
erm ra overcoming the difficulty of etarting, and giviog а change 

speed in either direction. In this machine the outer member 
E d was made to act as the inner member or rotor of а 
ex motor, the stator of which embraced the spinner. The 
Con De was thus two motors concentrically arranged round the 
iram on axis. The three speeds, which are attained without loss 
3301 clency, render such motors available for steel rolling mills, 
Sonne in calendering aud printing machines, lathes and 
eithes milis, and, perhaps the most important of all, driving vehicles 
* jl РЫ | off = rails, including vessel on the sea. 
Dg electric motors to drive a ship it might appear tha 
ener DO would result from the introduction of 5 
ову transformations in the dynamo and motor respectively to 
Am e place of a direct transmission. The maximum possible 
$ на of these two transformations with the transmission shaft 
aie than about 0:88: while the efficiency of the direct trans- 
pe 20 i afting is probably not less than 0:95. There is thus a 
of at least 7 per cent. as a primary handicap against the proposal. 
ier _ consideration disposes of the possibility by change of trans. 
ssion of any economy in ships of moderate size with slow-running 
propellers of upwards | of 70 per cent efficiency. If electric driving 


* Abstract of a Pa ‘end "Enti т 
Shipbuilders in Seated ead before the Institution of Engineers and 


The motors in these cases are continuous-current 


marine motor except hitherto the facility of. 


is to be introduced into such ships it must beon other grounds than 
propeller economy. The case is different when we come to deal 
with ships in which the power is large and the propellers are run a; 
a high speed. Such cases are becoming common in vessels driven 
by steam turbines. 

In an appendix to the Paper the author describes a convenient 
method of making comparisons between different propellers, and it 
will be seen that for any given ship the designer 95 is at liberty to 
choose a large propeller for any given power has considerable advan. 
tage, as the efficiency may be as high as 70 per cent., and as low м 
45 per cent. The introduction of electric drive enables one to іп. 
clude in the consideration all speeds of revolution of the propeller, 
both low and high. 

In seeking for higher efficiency in the propeller, the limits imposed 
by practical considerations must, of course, be taken into account, 
anh as the beam and draught of the vessel. On the other band, 
the revolutions at which the propeller may be efficiently used are 
fixed by the diameter and pitch. While, therefore, one may hate 
ascertained what is the possible improvement in efficiency, one must, 
before claiming the possibility of such improvement, deal with the 
problem with the limiting diameter of the propeller as a first element 
in the calculation. It is this consideration which makes any saving 
in propeller efficiency difficult in high-speed passenger steamers of 
shallow draught. The difficulty of improving the efficiency of ships 
of moderate size with slow. running propellers has been shown, ю 
that the most attractive field of enterprise, from the propeller point 
of view, is in large ships of deep draught and high speed. 

If the ship is to be electrically driven, it will probably be found 
that the most convenient steam prime mover will in all cases be 1 
turbine. The marine steam turbine has already fairly established 
its claim to economy in cases where the requirements of the pro 
peller permit of a reasonably high speed of rotation relatively tothe 
power used, and therefore a direct comparison may be made of the 
results to be obtained on a ship of large size driven direct by steam 
turbines with what can be done by the application of electric gear. 
The ship has in the first case a total of 17,000 н.р. delivered to 
the three propellers, and a speed of 20} knots. The propellers are 
8 ft. 13 in. diameter and the speed 877 revs. per min. This example 
is worked out in detail in the appendix, and it is there shown that 
the maximum probable efficiency of these propellers is 62 per cent 
An electric equipment would permit of the use of propellers of about 
14 ft. diameter at 140 revs. per min., and an efficiency not less than 
70 per cent. — an improvement more than sufficient to cover the = 
in the electric motors. It is further to be noted that the slower spe 
propellers would be free from the risks of cavitation troubles # 
arise when the resistance is increased on a propeller already pro: 
ducing a high value of thrust per unit area. 


— K m samas 
EXPERIMENTAL DETERMINATION OF THE LOSSES 
IN POLE SHOES DUE TO ARMATURE TEETH. 


On February 12th, at a meeting of the Birmingham Leal 
Section of the Institution of Electrical Engineers, a Paper on 
this subject, by Messrs. T. F. Wall and S. P. Smith, was! 
and discussed. An abstract of the Paper appeared in ӨШИ 
of February 14th, and we give below an abstract of the dises 
sion which took place. 


Dr. SuMPNER said that the curves of experimental results фе 
Messrs. Wall and Smith would be found valuable; but the emp 
formula given was far too complicated for ordinary use, ah n by 
theoretical justification. The results were much better t 
curves suitably plotted so as to make the results readily use ah i 

Mr. J. D. CoaLEs thought that the losses in the pole 1 e 
measured by the authors, should not be entirely attribute" 110 a 
currents, but must include a certain (though porsibly small) ted br 
of hysteresis loss. The method of varving the air-gap айр con: 
the authors would not keep the reluctance of the oe he lines 
stant owing to the changes produced in the distribution 0 
in the neighbourhood of the teeth. had net 

Mr. Влвтіктт wished to know why laminated pole shoes ` iven 
been used in connection with the research, as these would 5 as 
numerical results which would have been much more valuable 
those obtained. ; to us. 

Dr. G. КАРР asked why the authors considered it necessa? "jq 
for electric heating, coils which had very little self. induetion . 
the author use alternating current for heating“ 

Mr. T. F. WALL, roplying for the two authors, 
Sumpner that the use of such a formula as that ded 
experiments was not desirable for practical purposes, vit 
in putting the resulte in that form was to compare Шеш ; to Nr. 
values as deduced from theoretical considerations. In гер! ‘ols, 
Coales, there would be some hysteresis loss due to the flux ри s 
but this would be negligibly small in comparison with the 
eddy currents. The experiments were not exhaustive, 8$ 
ib, in and it would bo desirable to repeat them үз 
pole-shoes as well as to find the effect of temperature and also 
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of hardening the surface of a cast shoe. With reference to the winding 
of the auxiliary heating coile, these were wound two in one slot, so 
that they could be connected up non-inductively, the object being to 
get rid as far as possible of the flux due to the currents in the coils 
which were heated by direct current. Moreover, i 8 
two in one slot they could be connected in series or 
to the current required for heating, but it was not found necessary to 
change the connections at all throughout the ex eriments. He should 
like to auggest another method 5 


that there would be no appreciable loss due to flux pulsations, a “гуп. 
i i e taken and the power dissipated by all the 
losses in the machine deduced in the usual way from this curve. The 
air-gap under the experimental pole would then be reduced to a value 
which would allow of eddy-current. losses in the pole-shoe, and, keep- 
ing the flux-density constant, another running-down” curve would 
be taken. The power deduced from this latter curve would then give 
all the losses occurring in the first case plus the losses due to eddy 
currents in the pole-shoes, nud by simply eubtracting the results the 
losses could be at once deduced. 'He hoped to publish an account of 
some experiments made in this way later on. 


————————— 
PHYSICAL SOCIETY. 


] held on February 14, 1908, in the 
Physics Laboratory of the Royal College of Science, Prof. J. Perry, 
F.R.S., President in the chair, the reports of the Council and of the 
Treasurer were read and adopted, and the following officers and 
Council were elected for the ensuing year :—President : C. Chree, 
Se. D., F. R. S. Vice-Presidents : Those who have filled the office of 
President together with W. Duddell, F.R.S.; Н. М. Elder, M.A.; 
Prof. J. A. Ewing, F. R. S.; and W. Watson, D. Sc., F. R S. Secre- 
tarties: W. R. Cooper, M. A „and Prof. W. Cassie, M.A. Foreign 
Secretary : Prof. S. P. Thompson, D. Sc., F.R.S. Treasurer : Prof. 
H. L. Callendar, M. A., F. R. S. Librarian: W. Watson, D. Sc., 
F. R. S. Other Members of Council: A. Campbell, B.A.; W. Н. 
Eccles, D. Sc; A. Griffiths, D. Sc.; J. A. Harker, D. Sc.; Prof. C. H. 
Lees, D. Sc., F. R. S.; T. Mather, F. R. S.; A. Russell, M. A; S. 
Skinner, M. A.; S. W. J. Smith, M. A.; Prof. L. R. Wilberforce, M. A. 

Dr. Снвеє then took the chair and delivered his 

Presidential Address. 

The address mentioned that whilst the losses of the society during 
the past year had been few, they included two most distinguished 
fellows —Lord Kelvin and Sir W. H. Perkin, who both joined the 
Society in 1875. It was hardly the place to refer to Perkin’s work, 
as it was his discoveries in chemistry that had brought him dis- 
tinction. Lord Kelvin had been one of the earliest presidents of 
the Society. During his lifetime British physicists had the satis- 
faction of feeling assured that their number included the man who 
was universally recognised as the foremost in their branch of 
knowledge. There had already appeared obituary notices of Lord 
Kelvin by old pupils and others who knew him intimately. The 
account by Prof. Ayrton in T'he Times gave a particularly life-like 
portrait. Lord Kelvin was active in a great variety of fields, his 
work appealing to very different types of mind. The fact that he, 
an eminent pure scientist, was the inventor of Many instruments of 
high practical utility, had done a great deal to impress the average 
Englishman with а sense of the value of science. Another side of 
Lord Kelvin's activity, his speculations as to matters such as the 
age or internal state of the earth, appealed strongly to the popular 
imagination. But apart from what appealed directly to the public, 
Lord Kelvin's writings contained a vast amount of what waa at 
once solid and highly original. Hehad made contributions of high 
value to hydrodynamics, heat, elasticity, magnetism, electricity and 
optical theory. Whilst an able analyst, Lord Kelvin seemed to take 
comparatively little interest in analysis for its own sake. His in- 
teres seemed always to centre in the physical result which the 
analysis enabled bim to reach. He had such a constant flow of new 
ideas that it was repugnant to him to spend time in perfecting or 
extending analysis more than was immediately necessary at the 
time. One very pleasing feature in Lord Kelvin's charact:r was 
his generosity in recognising the work of younger and unknown men. 
Passing to the question of the progress of the Society, the epeaker 
said that during the last five years the membership had in- 
creased by about 7 per cent With the increased number of 
Persons concerned with science, an increase of membership 
seemed a natura] consequence, but it should be remembered that 
with the continual increase of specialisation new societies tended 
to arise. Considering modern tendencies, it was, perhaps, а 
little strange that so few ladies had availed themselves of the 
fact that they were eligible to the fellowship of the Society. The 
speaker referred to the fact that tea and light refreshments were 
now provided at the meetings, and hoped the departure would be 
generally appreciated. Referring to a resolution of the Council in- 
viting readers of Papers and others to be considerate in their demands 


At the annual general meeting, 


on time when addressing the Society, the speaker expressed a hope 
that fellows would not be found lacking in reasonableness. "When 
several Papers were down for reading, it was clearly impossible for 
all the authors to go into minute details without exhausting the 
patience of the meeting. In general, what was most appropriate 
was a summary intelligible to those who were not specialists in the 
particular subject of the Paper. 

The speaker then proceeded to refer to the magnetic results 
obtained by the National Antarotio Expedition of 1901.4. The 
expedition had been furnished with magnetographs, and the reduc- 
tion and discussion of the curves had been entrusted to the National 
Physical Laboratory. Thanks to the acquiescence of the officials 
of the Royal Society and the Director of the National Physical 
Laboratory, he was able to give a general preliminary account of 
some of the results, a full discussion of which would appear in 
the official publications of the expedition. Before entering on 
a description of the results, he spoke of the nature of the prepara- 
tions that should, in his opinion, be made in the case of any future 
national scientific expedition. It was most important that the 
observers should have a special preliminary trai oing lasting over a 
good many months, and should be practised in the use of the in- 
struments they would have to employ in the course of the expedi- 
tion. These instruments ought thus to be ready for use and fully 
tested months before the date when the expedition was to set out. 
A programme, based at once on special scientific knowledge and on 
common sense, should be got out in good time, во as to admit of 
sufficient rehearsals by the observers prior to their departure. A 
form of judicial inquiry after the return of the expedition into the 
value of the results obtained might be useful in securing that 
meritorious scientific work would not be overlooked, as compared 
to what appealed more directly to the popular imagination. After 
paying a tribute to the assistance he had received from Mr. Bernacchi, 
the physicist of the National Antarctic Expedition, and from mem- 
bers of the staff of the National Physical Laborator „the speaker 
exhibited and described a number of lantern slides re ating mainly 
to the diurnal inequalities of the magnetic elements in the Antarctic. . 
A few slides of corresponding Kew results were shown for inter- 
comparison. Comparing slides of actual records taken at Kew and 
in the Antarctic, the speaker dwelt on the relatively highly disturbed 
nature of the latter. In the Antarctic, the declination and hori- 
zontal force magnets were practically never at rest. So large and 
incessant were the disturbances, that no idea of the nature of the 
regular diurnal inequality was obtainable from mere inspection of 
individual curves. Diurnal inequalities, however, derived from the 
curves of single months, and still more those derived from the 
curves of a whole season of the year, proved to be of a comparatively 
smooth character. Slides were exhibited showing the nature of 
these inequalities for the several elements. 


POST OFFICE ENGINEERS’ DINNER. 


The fifth annual dinner of the Post Office Engineering Department 
was held at the Grand Hotel, London, on the 18th inst , the chief 
engineer (Major O'Meara, C.M.G., R.E.) presiding. The guests in- 
cluded the Postmaster-General (the Rt. Hon. Sydney Buxton, M.P.), 
the Secretary (Mr. Babington Smith, C.B., C.S.L), Sir John Gave s 
C.B., Sir John Cameron Lamb, C. B., C.M.G , Mr. A. F. King, Mr 
Н. S. Carey, Mr. A. M. J. Ogilvie, the Hon. В. D. Denman, Lt.-Col. 
Price, C. M.G., Dr. R. T. Glazebrook, Dr. В. Mullineux Walmsle 7? 
and Messrs. G. Morgan, A. E. Eames, J. Kingsbury, Н. Hirst, J. W. 
Willmot, &c. 

After the Royal toasts, Mr. Buxton proposed the toast of “The 
Engineering Department," and said such functions as that of that 
evening brought together all who were working for the public interest 
in the great engineering department of the Post Office. He made 
feeling reference to the losses suffered by telegraphy and telephony in 
the deaths of Lord Kelvin and Mr. W. E. L. Gaine, and said they had 
also experienced a loss by the retirement of Sir John Gavey, but he 
was glad that he was going to retain a continued interest in the engi- 
neering department of the Post Office and to hold a watching brief 
over such matters as might occur in the future, one of which—perhaps 
the most serious—would be the tussle which they would have with the 
National Telephone Co. in 1911. He was afraid that of late they had 

ut rather an extra strain upon their engineering department. 
he fully recognised the zeal which had actuated the members of the 
department. The work of the telegraph department had grown 
rapidly—in fact, the work always grew quicker than it could be cur- 
ried out--and they hoped to Бе able to largely alleviate the over- 
pressure in London and the provinces. They had two difficult 
questions to deal with- wayleaves and money. He hoped to put the 
wayleave question on a more satisfactory basis by a bill which he had 
introduced into the House of Commons. They had made considerable 
strides in the extension of telegraph and telephone lines and wires, In 
the last 12 months no less than 125,000 miles of telegraph or telephone 
wires were laid in Great Britain. Of course, most of that was telephone 
work. Referring to the agitation against the measured rate system of 
charging, he said the general feeling in to telephones was that. 
unlike the telegraphs, the telephone service ought be on a paying basis. 
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He thought the subject in which the greatest progress would be made in 
the future was wireless telegraphy, and he hoped that Major O'Meara 
would be able to tell him when they would be able to use wireless 
telegraphy for commercial and Post Office purposes. At present 
it did not seem to be very effective from that point of view ; it was far 
too inaccurate, it was far too slow, and when he saw the advertise- 
ments of those great feats by Marconi and others he was sorry to say 
that, so far as his information went, they were not, as vet, во success- 
ful as they would like them to be. "They already had two Post Office 
stations at which they were making experiments, and they were about 
to install two commercial stations in order to undertake the matter 
from the Post Office point of view. He congratulated Major O'Meara 
on the success achieved by the Institution of Post Office Electrical 
Engineers, which was already founded on a sound basis, and seemed 
as 1Ї it would be of very great advantage to the engineering depart- 
ment as a whole, The number of members was already large, and 
Colonial and foreign members were now asking to join. 

In response Major O'Meara said they had ho to have had Sir 
William with them that evening, but acting on the advice of 
his medical attendant he was unable to be present. Referring to the 
death of Lord Kelvin, they felt that, ше from the fact for many 
years past he had been acknowledged throughout the civilised world 
as the leader in the scientific world, by his death, they them- 
selves had sustained the great loss of one of the most brilliant of 
those early pioneers of their own profession. They knew what he 
did for submarine telegraphy 50 years ago, and it was largely due to 
that work that they found: themselves in the position they were to-day. 
How far electrical engineering had progressed he thought was large 
shown by the current treatises on electrical engineering. There were 
ко many works on the subject now that they required a library all to 
themselves, and yet book after book still continued to issue from the 
Press, That was a matter of great consequence to them, for 
their work did not limit their interests to the progress in telegraphy 
and telephony, but they also had to take into account matters 
relating to electric traction and power transmission. In that 
matter he thought it was only right that they should acknow- 
ledge their thanks to the technical Breas. There was no doubt that 
the technical Press put up guide posts which enabled them to take 
short cuts. The announcement made by the Postmaster-General, that 
Sir John Gavey was still going to have an active interest in their 
work, and was going to place his large and varied experience at their 
disposal, had given them all great pleasure. What had been referred 
to as the great transfer was still the problem to be tackled by them. 
Their appetite had been slightly whetted since their last annual 
dinner, for they had already swallowed up the municipal telephone 
undertakings in Glasgow and Brighton. The Postmaster-General had 
succeeded in getting funds and had been able to do a great deal not 
only in the matter of telephonic development, but also in roviding 
for the extension of the underground telegraph schemes in which they 
had been so interested during the last few years. A great deal had 
been done in Scotland, the north of England and in the west, in order 
to provide the necessary security during storms in regard to their 
telegraphs, They had also had to carry out the trial and examination 
of many new inventions, and those who knew something of the inner 
working of their department were prepared to acknowledge that it was 
due to the successful manner in which their engineers had carried out 
those duties, coupled with their own inventive genius, that the British 
telegraph service to-day was acknowledged throughout the world to 
occupy the premier position. In matters telephonic our cousins 
acrcss the mill pond were supposed to take tha lead. They all ac- 
knowledged that they owed a great deal to their cousins, but they 
also felt that their engincers had not been content to be simply 
followers. They themselves had in matters telephonic also exerted 
their ingenuity. and there were many devices in use to-day in 
this country which had been devised by their own engineers, 
which certainly did very much to improve telept.onic communication, 
and at the same time to cheapen the service. It was nearly 
19 years since he first had the privilege of working for the Post. 
‘Otfice. Since those days many changes have taken place. The 
advent of the telephone systems had changed the conditions and 
character of their work. Major ОМ 
leaves difficulty and to the obstacles placed in the way of the depart- 
ment. In regard to wireless telegraphy, they owed much to admini- 
strations outside the Post Office, not only in this country, but abroad. 
At present the National Physical Laboratory was undertaking a cer- 
tain work for them arising out of the Radio. Telegraphic Convention. 
He thanked the chiefs of all the departments and their able assistants 
for the valuable assistance they had rendered. By the recent revisions 
and changes there had been an increase in the establishment of higher 
appointments both on the engineering and clerical sides. I here had 
seen rumours of a great scheme of devolution. He had no particular 
шошо on that point, but he felt sure that none of them would 
: irk additional responsibilities. 'They were not quite unprepared 

or some change of the kind, for in 1904 u re-organisation scheme 
was carried out which had devolution in view to a certain extent. 
There were small grounds for anticipating in the coming year that 
their engineers would be lees busy than in the past year. hey still 
had, of course, a great deal of work to carry out in connection with 
telephone trunks and telephone exchanges. They had to carry out the 
completion of the Western underground, and he thought that by the 
end of the next financial year they ought to reach the cable landing 
places near Penzance. They would also proceed with the underground 


un iab PE AAT m Leeds, the Postmaster-General had also 
ecited to link the old northern route and the new w 
the tirst sod hus been cut донае 


in а length of underground line from Bristol 


ГА 


eara then referred to the way- 


to Worcester. It must be very gratifying to all who had taken an in- 
terest in the bixth and nursing of the Post Otfice Institute of Electrical 
Engineers to find that the educational work of the Institute, although 
it was only in its second session, was so widely recognised. He would 
very much welcome the addition of honorary members to their ordi- 
nary membership, and he thought they should be doing an imperial 
work, for the accession of honorary members would be only the addi- 
tion of another of thosesilken cords which bound their empire ler. 
Iu connection with their Institute they were now going to have a 
journal. In connection with the Institute, he had a strong hope that 
some day the Institute and these dinners would pave the way to the 
foundation of a club where they could meet together, and Where not. 
only officers stationed in the provinces might meet those doing daty 
in London: but where also officers might come who had retired from 
the service. e : 

Mr. NoBLE proposed the toast of The Visitors," and referred to 
the good work done by Sir John Cameron Lamb, Sir John Gavey und 
Sir William Preece. e regretted the absence of the latter, who had 
celebrated his 75th birthday last Saturday, and who had been engaged 
in telegraph engineering for 56 years. He referred to other recent 
changes in the staff and welcomed the suggestion of the chairman to 
formaclub. He thought they might include the officers of the National 
Telephone Co. 

The Secretary of the Post Office (Mr. BABiNcTON Sars) responded. 

The toast of ‘‘ The Chairman " was Ton by Мг. H. R. Kempe, who 
announced that an arrangement had been made to continue these 
annual gatherings on the third Tuesday in February. __ : 

Major O'M ARA replied in humorous terms, and recited how he 
became connected with the Post Office service. 


ELECTRIC POWER FOR RAILWAY WAREHOUSES 
AND DOCKS. 


The following is an abstract of the discussion which e 
place at the Institution of Electrical Engineerson February 20%, 
when Mr. Н. Henderson and Mr. C. E. Taylor read their Papers 
on “Electrical Power in Railway Goods Warehouses and 
“ Electric Power in Docks” respectively. An abstract of 15 
former Paper appeared in our issue of January 24th and of ‚ e 
latter in our last issue. After reading his Paper Mr. Hen ni 
son drew attention to the Sundh automatic starter of the 
Electrical Apparatus Co.; this starter was described in our 
INDUSTRIAL SUPPLEMENT of February 8, 1907. 


Mr. R. T. SMITH said that both Papers showed the рее en 
trical operation of railway apparatus that was being сатті ils 
the progressive railways. As to the lifting speeds of the eis sie 
to in Mr. Henderson's Paper, as in use at New utr argen of 
that the available lifting space was only about 12 fta t 10 be lifted 
150 ft. per minute, which meant that the average load wou EAEE 
in something less than five seconds, was too fast, and the mo еа 
always be lifting on its resistance, He considered а ace a e place, 
minute would be preferable. The travelling cranes at t ds E 
which lifted 1 ton in about 28 seconds, appeared, on the ot t 100 ft. per 
be too slow. The jiggers deseribed hoisted 4 ton 70 а 40 or à 
minute, which meant that the j ton was lifted in а edi 
seconds. The speed of these might very well have been speeds coul 
per minute. He asked the author whether these lifting 8 f crane de- 
not be altered. The 100 ft. per minute jib travelling type 0 CS. 
scribed in the Paper was to [е adopted on the Great W 11 10 а 
The author had given some interesting particulars as to hi а Capstan 
stan. It must not, however, be forgotten that sweating es ch br a 
was absolutely unavoidable. The closing of the main ети e 
spring or counterweight appeared to be admirable in 5 ab І 

е thought the capstan head should be driven смеса ot P 
ing, and if possible the overload circuit-breaker shou "v reset. Thi 
box altogether, so that when it went it could be к, у und- bat 
was, perhaps, not possible where the cables were un “ be put on 
where overhead cables were used the circuit-breakers Car ventilatioo 
the poste. The capstan box should also be provide e believed that 
holes во as to prevent sweating as much as possible. He De in goods 
the travelling crane described and that kind of ши) ш d aot; 
stations were going to oust the jib crane altogether. ment of 
however, congratulate the author on the electrical что appes 
runaway. The wholeof the lattice work was alive, and ! Fridge br 
be similar to an arrangement for carrying tramcars n cars across 
which the whole of the bridge was electrified to drive t x ү coal cot 
As to Mr. Taylor's Paper, the description of the Tyne as compared 
veyor was a striking tribute to the economy of conveyor f 
with jib cranes, 500 tons per hour requiring onl ith a ji 
use of а 10 B. H. P. motor with a conveyor, whereas WI Ed it- 
the hoisting of 250 tons per hour was shown to requ! for handling 
tent use of 120 н.р. Conveyors would be used, he was кеки ЕН was 
coal to a very large extent in the future, He asked what 
used for the plates in the anti-coal breaker. zreuit - breaker 

Mr. C. W. NE EIL. E asked Mr. Henderson whether апу те bet wee? 
were provided in the waggon-loading cranes. The cl 14ft., andan 
the jib and the floor level appeared to be about 1% ft. or 2 "for the 
ordinary sided waggon being about 7 ft. high, allowing he load 9 
weight and hook, left only 2 ft. or 3 ft. space for getting t 
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the waggon side. The cranes appeared to him to be of very little use 
in the position shown, and he thought traversers or conveyors would 
have been better for loading in that position. 'l'he cranes installed on 
the Great Central Railway, with which he was connected, had a clear- 
ance of 18 ft. They had provided circuit-breakera to these, but they 
had to be done away with, as it was found impossible to get the load 
over the waggon side properly. What. was badly wanted was n more 
sensitive controller. Of course, liquid controllers met the difficulty to 
a certain extent, but were not altogether satisfactory. 

Mr. C. F. H. Bay y said he had had a good deal to do with electric 
capstans, and there was certainly great ifficulty with them owing to 
it being almost impossible to get into the box for repairs. There was 
also a сщу in the operator having to keep his foot on the pedal, 
with a strong spring against him, while at the same time handling the 
rope. 

Мг. R. H. WAITE (communicated) said that Mr. Taylor made re. 
ference to the arrangement adopted by Messrs. Stothert and Pitt in 
connection with the crane barrel. The writer thought this was a 


decided advantage, саро for lowering purposes, but he did not 


quite agree with the author that any extra care need be exercised with 
a crane with the lifting barrel always in gear with a reversible motor, 
for if no protection was used to interrupt the current and so apply the 
electro-magnetic brake at a certain point (thus taking the matter out 
of the driver's hands), the inertia would be practically nil if the elec- 
tromagnetic brake, which it was assumed was included in every elec- 
tric crane equipment, was properly adjusted. 

Мг. H. HENDERSON, in reply, said he quite agreed with the 
speakers about the speeds, and,he considered that it was a very great 
mistake to make the speeds too high. The traftic people, however, 
thought that by having a high speed they would save a certain amount 
of time, but, when the complete set of operations were considered the 
amount of time occupied in theactual lift, even at a very slow speed, 
was very small compared with the total time taken to handle the 
goods. The apparatus he had described was designed about six 
years ago, at which time it was novel. Their cranes were provided 
with over-running switches, but were not perfectly satisfactory. 
With regard to capstans, there again the speed was very high, but he 
thought а great deal had to be allowed for slip in the rope. Electric 
capstans were notorious for wearing out ropes. He thought if the 
speeds were reduced much better work could be done with these cap- 
stans. It was certainly а better plan to, wherever possible, mount AT 
the switches, &c.. outside the capstan box, in a pillar box somewhere 
handy, and this would, of course, save cost. A lot of trouble with the 
switches in the capstan box was caused by damp. He had tried 
heaters іп oue or two places but they.proved too expensive: He had also 
tried keeping the shunt motors alive, hut this was found to cause 
trouble. 
not agree that traversers or conveyors would have been better for 
loading the waggons, especially for the class of goods handled at that 
station. He thought compound motors ougit to be the best for cap- 
stan working. 


Mr. C. E. Tay tor, in reply, said that the anti-coal breaker illustrated 


was composed of metal plates about 4 in. or 5in. broad, but some 
which were now being installed were made up of a mixture of canvas 
and rubber. 


with the centrifugal governor of the anti-coal breaker ; in fact, it was 
very satisfactory indeed, and adjusted the speed very well. 


DIRECT-CURRENT TURBO.GENERATORS. 


We give below an abstract of the discussion which took 
place on Feb. 18th at the Manchester Local Section of the 
Institution of Electrical Engineers, when Mr. W. Hoult read 
his paper on the above subject. An abstract of this paper 
was given in our last issue. 


Mr G. J. Stonry thought that compensating was necessary in turbo- 
dynamos. Mr. Hoult had spoken about commutation poles, but he 
did not think them satisfactory, and the real solution would be found 
in compensating windings only. Compensating windings were first 
tried in 1885, but they were not satisfactory, because they had only 
the same number of ampere-turns as the armature. Later the num- 
ber was increased 2to 24 times and better results were obtained. Brass 
Wire brushes were perfectly satisfactory, and there was no trouble 
whatever from sparking. He had tried carbon brushes and in some 
cases they had answered very well, but they required very careful 
treatment, and it was necessary to have more carbon brushes than 
metal brushes, They had experimented or. slot-wound armatures, but 
these did not give the same commutation as surface-wound arma- 
tures, and the percentage of breakdowns was greater than with 
surface - wound armatures. There was absolutely no trouble 
with machines with compensating windings running in parullel. 
He preferred us a rule two poles inst of four. They had 
experienced flashing over with four poles, but not with two-pole 
machines, Two pole machines gave much better commutation than 
four poles, and were us cheap to make. He had never found it neces- 
sary to put in wood rings to prevent flashing over, and thought that 
in time they would shrink and dust get under them and cause short 
circuits. He did not think that high-speed machines were dearer to 
build than slow speed, but the advantage lay with the turbine. 


commutator bars with good results. 


With regard to the hoists at New Bridge-street, he could . operation of the Brown-Boveri machines. 


operating both ens and traction loads, but worked in parallel with 


With the iron plates the apparatus could be used as an 
ordinary shute. No trouble was being experienced so far as he knew ; 
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Mr. 8. L. PEARCE had had experience of two of the types of turbo- 


generators that Mr. Hoult had described —viz., those provided with 
com 


ntating windings and commutation poles, and compensating 
windings only. The machines were installed some years ngo in 
Dickinson-street station and were neither provided with compensating 
windings nor commutation poles, They were 1.800kw. capucity 
(two kw. machines on the same shaft) The armature coils 
were secured by means of binding wire. The peripheral speed 
of the armature was 17,000ft. per minute and the commutator 
6,500 ft. per minute. The machines were fitted with the automatic 
brush shifting gear, as Мг. Hoult described in his Paper, so that 
the position of the brushes could be varied automatically. They 
were not satisfactory, and subsequently compensating windings were 
put оп, the same efficiency was not obtainable as if these had been 
put on in the first case. Before the compensating windings were added 
there was a movement of 4in. of the brush genr from no-load to full- 
load. With compensating windings the movement was reduced to 
about lin. from no-load to full-load. He had thought that with the 
addition of the compensating windings the cost of brushes would have 
been considerably reduced, but that was not the case, пз they found 
that the brushes wore away practically the same as before. The com- 
mutators had stood remarkably well; in six years they had only been 
turned up once, although the makers only specified 10 years life. They 
were good for 20 years. The expense of the wire brushes was во heavy as 
to neutralise the saving in oil, &c., as compared with reciprocating 
engines. He mentioned that a complete set of brass wire brushes 
were used up in 336 hours. The second type of machine installed in 
the station was fitted with commutation poles only, and with that 
type of machine they had experienced trouble owing to frequent flash- 
ing over. This he had DD by putting in a diverter in the commu- 
tation pole circuit. Heh tried nearlv every type of brush, and had 
obtained most success by using three Endreuit brushes and one hard 
carbon brush in combination. He quite agreed with the author that 
the best graphite brush was the one in which the lavers were in the 
same direction as the running of the commutator. He thought that 
the question of satisfactory running with smooth commutators and 


carbon brushes was to a very large extent a question of ventilation. 


He had used an external blower to drive a current of cold air on to the 
He had experienced no trouble 
in parallel running with either type of machine referred to. As re- 


gards the Parson’s machine, with the smooth-surface wound armature 
secured solely by binding wire, it did not appeal to him as being of 
good sound mec 


anical construction. 
Mr. V. A. H. M’Cowen said be had to face the question of direct- 


current turbo-generators about 18 months ago, and after inspecting 


both English and Continental machines, was greatly struck with the 
In Rotterdam they were 


batteries, which latter, he thought, accounted for the good commuta- 


| tion. He got them to disconnect the batteries, however, and found 


practically n» difference. He had had machines running since then, 
and these had been free from commutator troubles, but the ex pense of 
brushes was considerable. He found that the cost of brushes alone was 


about 0:003d. per unit. They had no trouble as regards parallelling, 


and the turbo-generators kept a good, steady load, the reciprocating 
engines taking up the fluctuations. He had recently inspected 
machines with rudial commutators and carbon brushes, and had seen 


| а 400 kw. machine change from no-load to full-load with sparkless com- 


mutation without shifting the brushes. 
Mr. J. S. Peck thought that all the arguments in favour of carbon 
brushes were advanced many years ago for direct-current machines at 


ordinary speed, aud as the carbon brush and the slotted armature had 


succeeded with low-speed types, he thought they would for high- 
speed machines. He did not think they would ever get a satisfactory 
turbo-generator without carbon brushes. 

Dr. E. RosENBERG thought that Mr. Stoney's success with direct-cur- 
rent.turbo-generators had led to conservatism, as his remarks indicated. 
If smooth-core armatures were used it would be possible to use copper 
brushes. It was hardly possible with a two-pole machine to keep a 
fixed brush position, as was demanded by engineers, and obtained by 
slotted armatures, commutation poles, and compensating windings. 
He agreed with the author that carbon brushes worked very well if the 
commutator was well ventilated, but he thought the system of wood 
rings, as mentioned in the Paper, had the disadvantage that dirt and 
dust would get access, fill the channels, and obstruct. the flow of air. 

Mr. W. PARKER said that the author had made a statement that 
metal brushes would be superseded by carbon brushes, and he entirely 
agreed with him. He traced their evolution in the ordinary slow- 
speed machine, and considered that they would in the near future 
become standard practice in turbo-generators. The difficulty was not 
excessive heat of brush, but of commutator, and artificial cooling 
must be adopted. He found that the temperature rise was not more 
than 40°F., with a current-density in the brush of 40 amperes per 
syuare inch. The author in his Paper gave the impression that the 
commutator was considerably longer when carbon brushes were used. 
That was not the case. As regards wear of commutator, he gave an 
instance of a 400 kw. machine which bad been running 24 hours a day 
for two years, and the wear had not exceeded 1 mm. 

Mr. Seaton thought they owed deep gratitude to Mr. Parsons for all 

i on this subject. 
hir. J. D: ВАШЕ sid that the remarks of Mr. Pearce re wear of brushes 
continuing after the addition of compensating winding was коо 
due to the fact that there was not enough compensating wind- 
ing on the machine, owing to there not being enough room to add 
more. It was quite common practice for the Parsons commutator not 
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to exceed 50 deg. or 60 deg. temperature rise after a long test. He had 
seen manganin wire brushes used on a machine giving 1,800 amperes, 
and they were running to-day ind had been for years with very good 
results. 

Mr. Mites WALKER said that the carbon brush could be made to 
work sparklessly. Many machines were in existence where carbon 
brushes had been running for three years with no wear on the brush 
and no perceptible wear on the commutator. The carbon seemed to 
polish the copper, and the copper the brush, апа that was why the 
carbon brush was so successful, and why users would have it. The 
user wanted a slotted armature. 

Mr. HovLr, in reply, thought there would be no trouble with a 
machine fitted with commutation poles, especially if the poles were 
large enough. Mr. M‘Cowen had referred to sparkless running with 
carbon brushes, but he might have been lucky, as at times they did 
spark and were ditlicult to stop. As regards vibration causing spark- 
ing, if the commutator was out of balance that would cause it, and 
the heat generated by vibration was also bad. He considered that the 
method of balancing as given 1n the Paper was a good practical one. 
With anything like a clean engine room, he thought little trouble 
would be caused by dust getting on the wood] rings on the commu- 
tator. With regard to the steel rings being covered, he did not see 
any necessity for covering them right up to the top ; he thought it 
quite enough to cover them half way. e could see no possibility of 


trouble arising from a flash from the commutator to the top of the 
Steel ring. 


ELECTRICITY IN PERU. . 


. We have received from M. Emile Guarini a communication deal- 
ing with the subject of electrical progress in Peru. M. Guarini 
writes :— 
On account of its geographical situation, and of its economical and 
industrial conditions, Peru offers inviting possibilities for the applica- 
tions of electricity. There are many large water powers which could 
be easily and economically utilised. Here and there are coal deposits 
of great magnitude and very good quality, but means of transport is 
rare and nearly always expensive, so that at only а few miles from the 
mines the price of this fuel becomes prohibitive. The need of labour 
in sufficient quantity and at reasonable rates is felt more and 
more. Of late there has been a veritable Chinese invasion. For these 
reasons electric transmission of power on modern lines becomes of great 
value. The industrial people of North America were quick to realise 
this, and have made great efforts to obtain for themselves а command. 
ing position in the Peruvian market. Their representatives, who speak 
Spanish, travel through the different regions and nearly always offer 
acceptable conditions of sale. | | ў 

As far аз the clectrical industry is concerned the United States owes 
а great deal to the efforts of Mesars. M. R. Grace & Co., who represent 
the General Electric Co. both in Peru and in the neighbouring 
countries. At present, however, various European electrical manu. 
facturing firms have established representatives in Lima, and the mono- 
poly held by Messrs, Grace & Co. has been threatened. As a conse- 
quence, the price of electrical supplies and the cost of electro-mecha- 
nical installations have been lowered. 

_Previous toa few years идо nearly all the electricians and mecha- 
nicians in Peru were foreigners, mostly from North America. But 
things are changing completely, with advantage to the national in- 
dustry. There have returned to Peru many young men who have been 
studying mechanical and electrical engineering in the United States. 
bed there has been established a national school of arts and trades, 
z ich turns out technical specialists and also workmen. In this school 
there is a special section for electricians. Next year, at the engineers’ 
school, there will be opened a special course in advanced electrical 
сао: 
Ж 1 5 America find, and will continue tofind, powerful competitors 

rermans, Whatever be the tinal result of the struggle, there is 
no doubt that it will be nU. for Peruvian industries. It ia 
he ens however, that the United States engineers have studied 
е е local conditions better than have the Europeans. As an illustra- 
ton, it is sufficient to вау that, while the General Electric Co. have 
иш and sent to gold mine at Santo Domingo, in the interior 
OPE eru, fi three-phase generator rated at 300 ll. l. which could be trans- 
ported by mule pack, many European houses stated that it was impos- 


sible to construct a machi i 
Cons chine larger thun 50 u.r. which ans- 
ported in this manner. S ыш 


There are electrical installations all over Peru which are more or less 


. „„ 1з used principally for public and private 
fon а i r тшп work. Electric street. railways have been used 
men inan oe serviceonly in Lima, where the largest and most 
e а ations ure to be found. For feeding its distribution 
Кыш e power and traction, Lima possesses a number of 
1 nus ations, which are probably the most notable in South 
elie E ре there are two hydro-electric stations and one 
MIC о Тһе пм is constructed at the foot of the 
Hen 1 к oi Chosica. This utilises a fall of 40 metres and а 
Шол о d ' Тһе second station is at Lima, and utilises a 
fom. се ae ло station is about 40 km. (about 25 miles) 
а ии е water is conducted froma concrete dam, constructed 
res above the station, by a canal 3 metres deep and 8 metres 

voir where sand and gravel are allowed 


pe > this canal ends in à reser 
о а | ; 
ceumulate. The water drives three groups of three-phase 


enerators, which produce current at 2,300 volts, and tie trans. 

ormers raise the E. M. F. to 33,500 volts. At this E. M F. energy v 
transmitted to Lima hy two independent lines. The poles are mak 
of white'cedar and are from 9 to 10 metres high. — The central station 
of Polvora (Lima), which also serves as a sub. station for the Chosica 
station, is fed by a reservoir of a capacity of 54,000 cub. m. 
and through a penstock 600 metres long and 75cm. in diameter. 
In the steam auxiliary plant there is (among other machinery) a Curtis 
turbine rated at 1,000 н.р. Crude petroleum is used as fuel. There 
are three sub-stations, one at Legrna to feed the Lima-Callao Railway, 
one at Miraflores to feed the Lima-Chorrillos Railway, and one at Lim 
for the city railways. At Polvora the E.M.F. is reduced to 10,00 
volts; the second transformation reduces it to 2,080 volts, and the laa 
to 104 volts, which is the E.M.F. of the distribution system. 

Arc lamps in series and incandescent lamps are used for the public 
lighting in Lima. For private lightirg the flat rate of $1.00 a month 
for each 16 c.p. lamp prevails. Previously, for different reasons, people 
have been opposed to the introduction of the watt-hour meter, but are 
now becoming more reasonable. By the meter method, energy is sold 
at 15 cents per kilowatt-hour, while the horse-power month costs from 
$3 to $4, according to the rating of the installation and the number of 
hours of use per day. | DE 

In general, the installations in operation require reform. This will 
be possible now that several of the enterprises have united to form а 
trust. The city railways of Callao and of Chorrillos will be merged in 
this trust. The first has a network of 38 km. aud began operation 
with 35 cars, which number has recently been increased. The Сайы 
Railway is 14 km. long, and the Chorrillos Railway 16 km. long. The 
capital of the trust is about $11,000,000. At present a lan o 
$5,000,000 is being negotiated for increasing and improving their in 
stallations. In a few months the electrical trust will have finished it 
third hydraulic station—at Chacra Sana, 4 km. below the Chosica 
station. It will utilise the same waters of the Rimac. It is expected 
to develop 6,000 additional horse-power, with which it vill be possible 
to introduce certain desirable changes in the service, and, probably. 
also to lower the charges. The electrical trust has lately leased for + 
term of years the stcam railway between Callao and Chorrillos, a dis- 
tance of 30km., and after having electrified this line will give a 
much better service for the transportation of freight. І 

In а short time, also, the railway of the Compania Nacional de 


Tranvia Electrico will, in addition to its city service, inaugurates 


service between Lima and Herradura, 1 km. beyond Chorrillos. т. 
central station is finished, and the line is almost comple е 
capacity of the central station at Miraflores will be increased by в E 
1,000 n.r. The electrical apparatus was furnished, for the most part. 
by the Siemens-Schuckert Co., of Berlin. Internal combustion engine 
are used, with crude petroleum as fuel. | РЕТ 

At Arequipa the electric generators which furnish elect A га 
cipally for lighting are driven by turbines which receive water lis 
the Chili, ando a head of 26:5 metres, through a canal ra pd 
long. The flow of water is about 4 cubic metres per secon : ЕК 
sponding to a gross power of 1,413:33 u.r., or 1.060 н.р. ү 10 
turbine shafts. The station, built by the Sociedad Electrica, 15 9 8 
at Chareani, at a distance of 13 km. from Arequipa. It contains 
turbo-alternator units of 248 n.r. each. The turbines sa eae 
litres of water per second, and the generators produce а d | 
current at 5,400 volts and a frequency of 50 cycles per secon abu 
third unit, rated at. 538 u.r., which produces three-phase Р 
the same voltage and frequency, is connected to the . Ў 
during the day and the lighting network during the шр She 
station at Charcani represents altogether about 1.000 Tos kn Vino 
transmitted to a sub-station in Arequipa over a line 12 1 eb 
consisting of eight wires, each having a cross section of 16 pm ie rela- 
metres, carried on 240 poles. The fall of potential in the iens ad 
tively large. Taking into account the loss in the кы fe 
in the distribution system, the useful power amounts to abo 


; 0x75 . tc 
cent. of that produced at the station ; B0 60 per сеп 


OF 100 x 100 
the power in the water. These results may be conside 1; unde 
tory, and the hydro-electric station at Charcani is certum? 
present conditions one of the best in the country. К uch like 

Huacho possesses a modest hydro-electric installation, п 1 
that in Poroto, at Trujillo. It was installed by the T wa 
sentative of the Siemens-Schuckert Co. This last insta M panes 
erected in 1903. The canal is 2,400 metres long and М л. 
of 1 cul. metre per second The fall utilised is 6l metres. Ў that " 
contains two 250 1. i. units, which produce three-phsse ine kn 
transformed to 10,000 volts and transmitted to Trujillo by M 
long: there being three conductors each 10 sq. mm. in sec Е МЕ" 
insulators were tested at 40,000 volts. At Trujillo the dv xte. 
stepped down to 220 volts, which is that of the distribution a " 
The entire installation, which cost $90,000, feeds, besides a 
tric motors, 1,770 private and 470 public lamps. 

In the valley of the Tambo at the works (sugar factory) a TET 
installed a modest electrical installation which during docu 
plements the hydraulic power, and during the night lightst 9 0 
and the neighbouring dwellings. At Cerro de Paso м 
Tello has a small hydro-electric installation. for public ans wn ' 
lighting of this Hn portant mining centre Owing to the mou 
and the intermittent character of the flow of water. this 
building at present another station in which the supply ? 10 
be more constant. lu this sume region is located the Cerro È 
station of the Italian mine-owner Fernandini, and that of the 
Pasco Mining Co. The former contains two e ware " mz 
The high-tension system, having a total lengt fof 22 km., 


red as sat isfac 
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through the mines and the foundry and ends at Cerrode Pasco. The 
installations of the Cerro de Pasco Mining Co. are located at. Smelter, 
about 25 km. from Cerro de Pasco. Because of the coal deposits in 
the neighbourhood steam power is used. Steam power was adopted, 
not because of lack of water power, but simply to влуе time. It would 
evidently be desirable to diminish the expenses by constructing a 
hydraulic station, leaving the present steam station to act as an 
auxiliary. In the power station is a Westinghouse three-phase 440 kw. 
generator coupled directly to а Norberg cross-compound engine, and 
a 50 kw. direct-current generator to supply electricity for the labora- 
tories. In a :hort time it is expected to double the capacity of these 
stations. When the stations are finished the total installed power will 
be 1,600 kw. 

In all electrical installations around Cerro de Pasco great precautions 
had to be taken to avoid the disastrous effects of atmospheric elec- 
tricity, the altitude being 4,000 metres. The installation which holds 
the world's record for altitude is a small 25 u.r. hydro-electric station 
which supplies energy to the Alpamina mine. This line is more than 
5,000 metres above the level of the sea. Current is generated directly 
ut 3,000 volts and transmitted about 8 km. 

In addition to the above-mentioned installations there are a great 
number of electric mining stationsin Peru. The writer estimates the 
aggregate ratings cf the electrical machinery installed in Peru as about 
50,000 H. . Under the favourable conditions which the electrical in- 
dustry mects in Peru, doubtless it will soon be greatly increased. 

Electric Omiil. iiur. For n couple of years experiments have been 
made at Lima with storage-battery omnibuses, using an American sys- 
tem. The results have been disastrous. The cars were badly constructed, 
and were provided with two 2 н.р. motors, absolutely insufficient to 
give a moderate speed to а mass of 7 tons (passengers included). The 
storage batteries were ruined in a few months. At present the writer 
is changing the motive power from storage battery to the gas- electric 
system. The car is running very well at present, and will run better 
still when the electric motors have been changed. The electrical part 
of the equipment has not been changed: the batteries have simply 
heen replaced by two dynamos and an alcohol motor. The two 
dynamos can be йл са in series or in parallel, as was formerly the 
case with the two batteries, 


CEILING ROSE AUTO-TRANSFORMERS AND 
BALANCERS. 


An interesting type of small auto-transformer is being placed on 
the market by the British Westinghouse Company to facilitate the 
using of low-voltage metallic filament lamps. These transformers 


AcTo- TRANSFORMERS. 


are arranged for use with existing electric light fittings and obviate 
any alterations to the wiring, except at the fitting itself. In Fig. 1 
we show one of these transformers fitted to an ordinary ceiling rose 
with pendant, whilst Fig. 2 shows one hanging from a bracket on 
the wall and fitted with a two-pin plug. As will be seen these trans- 
formers are cylindrical in shape, and measure 6in. in height by 
9:1n. in diameter, their weight being approxim:tely 6lb. By their 
use the circuit voltage may be reduced to 50 or 25 as desired and low 
candle-power metallic filament lamps used in any one fitting. 
Other methods of fixing these auto-transformers will suggest them- 
selves, and we are informed that they can be obtained for several 
voltages and connected as auto- transformers or balancers as desired 
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DIBECT AND INDIRECT METHODS OF ELECTRICAL 
PURIFICATION OF WATER.* 


BY Н. LEFFMANN. 


I propose to refer here only to those electrical methods of water 
purification that have come under my own observation, in conse- 
quence of having been asked to make expert investigations. Some 
attempts have been made to remove the mineral impurities from 
water by taking advantage of the electrolytic powers, but most pro- 
cesses have been intended to kill the microbes. The ordinary 
inventor has proceeded upon his (generally superficial) knowledge 
that the disease-carrying power of water is dependent upon bacteria, 
and that electricity in sufficient strength is fatal to living matter. 
In some of the procos the method has been the crude one of 
simply passing electric discharges through the water, hoping to kill 
the bacteria by direct shock. 

I have seen in operation several methods of water purification 
by means of electrolysis. In these aluminium electrodes have 
been used, and more or less loss of the metal has occurred, it 
being converted into aluminium hydroxide. This produces its 
usual effect, that of combining with the organic matter and en- 
tangling the suspended substances so that the water. after treat- 
ment, can be subjected to a rapid filtration and will show material 
improvement in microbic contents, especially if the amount of 
suspended matter and microbic contents were previously high. 
On waters containing but little suspended impurity, living or 
dead, the purifying action is relatively low. The constant loss 
of the electrode is, of course, a most serious item of expense, 
generally overlooked in the experimental plants. In one case 
large aluminium plates, 2ft. long and several inches wide, were 
immersed in the water in a tall jar and the current passed 
through. The experimenters selected (probably with a view of 
more profoundly impressing inexperienced observers) very muddy 
water from the street gutter in front of the building in which the 
plant was located. The current seemed to cause the mud to collect 
and settle rapidly and the water became soon fairly clear, but 
analysis showed ammonium compounds and nitrates in abundance, 
and it was evident that the purification was nominal. 

In the operation of the Anderson process of purifying watet by 
agitaticn with metallic iron attempts have been made to get more 
powerful action—that is, more rapid solution of the iron—by making 
it the positive pole of an electric system, but no practical advantage 
seems to have been attained. Recently a process has been patented, 
in which an electric current is passed from an inner to an outer 
pipe, the water flowing through the annulus, but I have no practical 
knowledge of this method. : | 

It seems to me that the most practical benefit of the application 
of electricity to water purification will come from the indirect 
methods in which the electrical energy is used to produce an active 
disinfecting agent, and this is then applied to the water. Of all 
the processes of this type those which produce ozone seem to be 
most useful. The material from which ozone is obtained—air—is 
in unlimited supply, and the addition to water cannot be regarded 
as being dangerous, since if present in excess it soon reverts to the 
condition of ordinary oxygen. The principal problem in this method 
is the economic production of ozone. For the purpose, high-tension 
currents are most economical, and the best yield is obtained by the 
so-called silent discharge." It is now known that a spark or arc 
di-charge will produce nitrozen oxides which are corrosive. It has 
also been determined that the air intended for production of ozone 
should be dry, otherwise hydrogen peroxide will be formed. The 
principal mechanical difficulty encountered in produciug ozone on 
the large scale by means of the electric discharge is to secure a 
suitable dielectric. Glass, porcelain, rubber and other materials 
bave been tried, but are so liable to fracture or perforation that 
serious interruptions of operation frequently occur. 

The inventions of Vosmaer seem to overcome the difficulty, for 
he avoids the use of a special dielectric, employing only the dry air 
which is to be ozonised. The discharge takes place from thin metal 
strips on which are saw-like teeth. These strips are held by insula. 
ting (porcelain) sockets, firmly in the centre of metal pipes. Many 
of these pipes are combined in parallel, the strips being all connected 
with one pole and the pipes with the other. An alternating current 
at high potential is allowed to flow through the arrangement, almost 
all the current passing by silent discharge, although at times a spark 
passes, but as there is no permanent dielectric, no damage is done. 
The sparking is too seldom to produce damage or any appreciable 
amount of objectionable gases. . The drying of the air may be done 
by any of the known methods preference is given by Vosmaer to 
refrigeration, by means of an ordinary ice machine. 

A plant capable of purifying many thousand gallons in 24 hours 
has been for some time in operation on the west bank of the 
Schuylkill River at the foot of Locust-street, Philadelphia. The 
water in first roughly filtered. This operation ix merely intended 
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to remove the grosser suspended matter, as the ozone process 
proper does not accomplish this. As the main part of the opera- 
tion is the destructive action of the ozone on the bacteria, it is not 
necessary for the preliminary filtration to be nearly so close as 
when the latter is the sole reliance (as in ordinary filter plants), 
hence the filter area in the ozone plant is relatively very much 
smaller, the rate of filtration being so much greater. The filtered, 
or, perhaps, we may call it strained water, is passed into aerating 
towers. These are tall, narrow vessels, into which the water enters 
at the top and the ozonised air at the bottom, the latter under con- 
siderable pressure. In the experimental plant above-mentioned, 
an exhibition mixing tower has been installed. Thisis a glass tube 
about 16 ft. high and 10 in. in diameter. In this the admixture of 
the ozone with the water is well seen. Upon the thoroughness of 
this mixing depends, in large part, the thoroughness of. the purifi- 
cation. The water escapes at the foot of the mixing tower, clear 
and practically sterile. It sometimes contains a small amount of 
ozone in solution, but this is not objectionable and soon disappears, 
either by conversion into ordinary oxygen or by combination. 

The advantages of the process may be summarised as follows: 
(1) No objectionable chemical is introduced into the water; (2) 
large filter beds are not required ; (3) the operation expenses are not 
high ; (4) the plant occupies a limited area, and the operation is 
simple and easily comprehended; (5) The plant may be enlarged by 
the addition of new units without disturbing the original units ; (6) 
the sterilisation is rapid and certain; (7) The plant may be placed 
at any convenient point. The process seems to me to find even 
more valuable application to the purification of sewage than to 
ordinary water supply. 

The author gives figures showing that, in certain tests, the bac- 
teria before ozonisation was generally in the neighbourhood of 1,000 
to 5,000, which became reduced to a tigure less than 10, the electrical 
energy required being about 190 B.Th.U. per million gallons. 


THE ELECTROMETALLURGY OF ZINC.* 


BY W. MCA. JOHNSON, 


The author states that the metallurgy of zinc as carried on at 
present is unsatisfactory. The losses are high, amounting to between 
120 lb. and 180 Ib. of zinc per ton of green ore, the labour charges 
are excessive, and the amount of fuel required to smelt 1 ton of ore 
is from 24 to 34 tons. In addition to these defects, the adoption of 
fireclay retorts prevents the use of many ores, on account of the 
corrosive properties of the slags produced. The author in his Paper 
discusses the modifications of the old process that have been sug- 
gested, and also the newer electrical processes of treatment, includ- 
ing the use of electricity as applied to ore dressing and concentration. 
Commencing with the latter subject, he states that lately there has 
been considerable practical success achieved in the concentration of 
zinc ores by means of electricity, and the net results of this success 
have been that ores once without value have become profit-makers. 
As a practical instance of this change, he states that the mine with 
which he is now connected was four years ago offered for sale for 
$50,000, while it has since produced, thanks to the improvements 
introduced in the intervening period, profits of nearly $1,000,000. 

With regard to electromagnetic separators, only four of the large 
nuinber patented have proved of commercial value for dealing with 
u variety of ores. These four аге the Wetherill, the Dings, the 
Cleveland-Knowles and the International. The best description of 
these machines will be found in the Report to the Canadian Govern- 
inent by W. Ң. Ingalls upon the zinc resources of British Columbia, 
since this report is practically a treatise on modern methods of ore 
dressing. 

The Wetherill machine was first applied practically for dressin 
the ores of the Franklin mine of the Now J Pus Zinc Co. This жы 
is first subjected to a preliminary water concentration process, and 
is then dried thoroughly. It is next passed over the Wetherills, 
and a separation is effected between the magnetic “ Franklinite 
(a complex compound of zinc oxide, manganese oxide and iron oxide) 
und the “ Willemite,” the anhydrous silicate of zinc. 

The Franklinite and Willemite, separated in this way, are then 
subjected to distinct metallurgical treatment, and zino-spelter, zinc- 
white and spiegel-eisen are finally produced. The series of metal- 
lurgical operations with this ore is very profitable, a result partly 
due to the fact that the crude ore contains 20 per cent. of zinc. 

In the West the electromagnetic separator is used in two ways 
for treating complex sulphide ores: (1) For separating magnetic 
2 For eim, „ by roasting pyritio zinc ores at 600°C. 

minating direct i i 71 i 
the 1 5 e magnetic sulphide of zinc and iron, 
ure zinc sulphide is practically non-magnetic. As the per. 
centage of iron increases, the magnetic groper vies increase оку. 


* A Paper read before the Philadelohi j 
American Eleotrochemical Society. e 
Transactions of the Society. 
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Abstracted from Vol. XI. of the 


but finally, with 8 to 12 per cent. of iron, the ore or bla ck-jack 
becomes quite magnetic. By passing ore containing Marnatite у 
magnetic black-jack over a machine of high intensity, a product i 
obtained testing from 37 to 44 per cent. of zinc; and this con. 
centrate is specially suitable for the zinc smelter, because the iron 
is chemically combined. 

Discussing electrostatic separators, the author states that oniy 
three of these have been brought to the experimental stage of de- 
velopment, and that one of these three, the ''Blake.Morseher" 
machine, is a proved success. This machine has been in practial 
operation in Colorado, Utah and Montana for a period of four уел, 
Its commercial applications are well illustrated by the treatment in 
the mill of the Colorado Zinc Co. at Denver. At the mill the ore u 
first crushed and sized on King's" screens ; it is then passed ove 
Wilfley tables and three products are obtained: (1) Siliceous tai. 
ings, (2) zinc-iron middlings, (8) lead concentrates. The second 
portion of the product is dried and passed over a Wetherill my. 
netic separator. By this treatment the magnetic black. tek is 
directly eliminated, and is sold to a spelter plant as a zinc concen. 
trate. The non-magnetic tailings from the Wetherill machine are 
next passed over the electrostatic Blake-Morscher machines. An 
iron product low in zinc is obtained, also a zinc product containing 
" regin-jack." The first is sold to the lead smelters as a flux, the 
second is a zinc concentrate suitable for the spelter plant. 

If this ore had not been subjected to the first magnetic treatmen 
in the Wetherill machine, the iron product from the ВШ 
Morscher machine would have contained much zinc, and хой 
have been unsuited for use as an iron flux in the lead smelte, 
while the loss of zinc would also have been considerable. 

Summing up the adoption of the electrical methods for the cos 
centration of zinc ores, the author states that the successful opening 
up of the mines of the Rocky Mountains as zinc producers has bee 
largely due to the introduction of these new methods of ore-dressuy. 

In addition to these electrical processes the flotation processes d 
Potter and Delpret in Australia, and of Sander and Elmore i 
U.S.A., the tube concentration process of McQuestin, and phil 
processes of Keedy-Dietz and of Sutton, Steele and 5 
helping to solve the problem presented by the complex zines phide 
ores. d cole d 
To-day there are few mines producing zinc ores the p ad 
which cannot be concentrated by one or other of these eei 
yield an ore suitable for the zinc smelter and года ix 
40 per cent. of zinc. Applied electricity, according to the anino, 
has been a great factor in this development. "de 

Passing on to consider * Igneous electrolytic ripe e 
Swinburne- Ashcroft chlorination process is described “ 1115 a 
In the author's opinion this process ''is magnificent, E ^ "m 
metallurgy." In his opinion its great weakness lies in the mins 
& wet process for eliminating the copper, iron and те 
be used, thus interposing a complicated wet иес 8 9 55 
cess already sufficiently complicated. According to t 1 1 195 
process may find a place in the metallurgy of zine, 00 
destined to revolutiovise the treatment of complex zinc m T 

Concerning the wet electrolytic processes. the eu pn Tunis 
Hoepfner process as worked by Brunner, Mond & " Compe 
that it is the only process of this class now operating. 1 
leaching processes with the electric furnace methods 10 that den 
he states that the latter have a distinct advantage, an вве of FË 
are so many possible impurities in zinc ores that the suec a 
methods of treatment, based on a leaching operation, 18 
almost impossible. Wo 

The 88 10 furnace methods of treatment in his ор er 
most attractive and promising, since they make use Itin bat. i 
reactions as the ordinary metallurgical process of she и $ 
place of the wasteful methods of communicating the ии. 
charge through the walls of fireclay retorts, they 90 dies Forter, 
inside the retort in contact with the reacting b go ordina 
certain classes of ores, not available for use by bor the che 
metallurgical reduction process, can be employe water cel 
tric furnace process, since refractory linings OF ® furnace wi 
surface can beused. The zinc made in a large ае of 95 p 
be pure and uniform in quality, while a thermal un Verte Ù 
cent. can be counted on. If gas engines are use by 3 or abosi 
electric current, the thermal eificiency will be 85 Jen ow 
19:5 per cent., a far higher figure than the 4 to 6 per e c ue 


А : ; £ 
to design an electric furnace process in which à pre 7 e ore l 
басшы In this furnace the fikst part of the reduction. us : 

effected by direct heating, the final part of the О ш sont 
out by electric heating. This method of work hare been ore 
mechanical and metallurgical difficulties, but these DAY? moment 
come, and the author is only waiting for the psy cho OB dustrial 
to arrive in order to develop this furnace and process " pase 4 
The difficulties relating to condensation of the zin¢ nis upon ibe 
been overcome by the author, and these improveme 
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ordinary form of condenser have been embodied in a recent patent. 
The electric furnace processes of Brown & Oersterle, of Snyder and 
of De Laval, were next described and criticised, and the author 
stated that in his opinion De Laval is working on right lines in 
using his furnace for treating only high-grade zinc oxide containing 
from 70 to 80 per cent, of zinc, and produced from the ore by some 
cheap smelting process. 

In concluding, the author states that it is a mistake to think that 
no improvement is possible in the operation of the old retort pro- 
cess. Larger retorts, mechanical methods of charging, and the use 
of“ divided charges” are all changes making for improved efficiency 
in the older process. Inventors who base their estimates upon a 
loss of from 140 Ib. to 160 Ib. zinc per ton of ore, or upon smelting 
charges of from $10 to $14 per ton, by the old retort process, will 
make a great mistake in their calculations of the life of thia process 
and of the strength of the competition which an y new process will 
have to meet. 


PARLIAMENTARY INTELLIGENCE. 


[e 


IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY. 


In the House of Commons on Friday last, on the supplementary vote 
of £6,000 for the Board of Education, including the Imperial College 
of Science and Technology, 


„Sir P. Macyes said the grant of £6,000 was only part of u sum of 
£20,000 а year which was to be allocated towards the maintenance of 


the Imperial College of Science and Technology. He wished to know 
how the sum of £6,000 as an instalment was arrived at, and how much 
of the total grant of £20,000 was in excess of the cost of maintenance 
of the Royal College of Science and the Royal School of Mines, which 
had been incorporated into the Imperial College. Unless the college 
was adequately endowed, it would fail to afford that aid to British 


industry that was expected of it. He wished to know whether the 


Government intended to appoint a Royal Commission in reference to 
the relation of the Imperial College to London University. 
Mr. Loven said that when the charter was granted to the college it 


was arranged that, £20,000 a year was to be given to it practically out 


of the funds of the Board of Education. The bargain was made by the 
late Government. There were other advantages which the Imperial 
College would obtain besides the grant of £20,000. It would receive 
the fees which were paid by students, which came to a considerable 
amount every year, and which had appeared in their estimates as an 
appropriation in aid. Then the Government had certain schemes of its 
own which would now become of advantage to the Imperial College, 
аз the Board would have to pay the fees of those students. That 
wonld make a considerable difference in favour of thc college. He had 
cvery reason to believe that the main part of the funds would be forth. 
coming, but he could not say exactly. ‘The governing body was going on 
steadily with its work, and there was not the sligntest apprehension 
that it would be unable to fulfil its important duties, 
The vote was agreed to. 


Private Bills.—The Motropolitan District Railway, the Great Nor- 
thern, Piccadilly and Brompton Railway, and the London Electric 
Supply Bills were read а second time on Thursday last. 


LEGAL INTELLIGENCE. 


True and The Variable Electric Lamp Synd. (Ltd.) v. Bryant 
Trading Synd. (Ltd.) 


On Saturday Mr. Justice Swinfen Eady gave judgment in this 
action for infringement of two patents granted in 1901to J. R. Quain 
and of which plaintiffs are assignees. The action related to the “ Vari- 
able ” electric lamp, a lamp claimed to be capable of giving two or 
even more candle powers and was adaptable to the ordinary holders 
in common use, There were two filaments to the lamp and in the 
socket holders were two spring plungers connected with the wires 
which conveyed the current. 

Mr. Eomunps, K. C., having read and explained the specitications, 
evidence for plaintiffs was tendered. 

His Loxpsuir asked if the real issue was validity of the patent. 
ia said he did not know exactly. Prior user had been 
alleged. 

Mr. TERRELL, K. C., for the defence, submitted that there was no in- 
fringement. There was no invention in plaintitfs' claim 1 within the 
requirements of the patent law. With regard to claim 2 it was bad as 
wanting in subject matter and was completely anticipated. 

п giving judgment on Saturday his Lorpsatr said both patents in 
Question in this action related to devices for obtaining different candle- 
powers in the same incandescent electric lamp containing two filaments 
of different resistances by revolving the lamp within the holder. In the 
former patent, (15,689 of 1901) the patentee described a specially de- 
signed holder adapted to fit the ordinary sockets in use. This was a 
ring or tube, the upper end of which was titted with transverse pins 
which fitted into the bayonet joints of the ordinary socket. The lower 
end of the riug or tube was divided into a considerable number of 
strips by vertical cuts or slits, the lower ends of which were opened 


out. 
annular recess with a corresponding ring projecting outwards, and the 
cap of the lamp had a corresponding rib 

and fitting into the spring recess in theri ng when the lamp was pushed 
up into its place. Thus the lamp could be freely turned round its ver- 


— 


A short distunce above these lower ends there was formed an 


or ring projecting round it 


tical axis in the spring recess, and as different contacts were thus put in 
circuit either or both of the filaments were rendered incandescent. Thus 
revolving the lamp a short distance changed its candle-power. The 
form of the invention claimed in the third оа ractically identi- 
cal with the apparatus described in the patent of Edison and Hill, 
22,527 of 1895, which was a clear anticipation, In his opinion, the 
first patent sued upon was invalid for want of novelty. The novelty 
in the second patent sued upon was to be found in fhe cap of the lamp. 
No special form of holder was required. The lamp was adapted for the 
bayonet socket holder in common use. The device, which enabled the 
filaments of different resistance in the same lamp to be used separately 
or together, consisted of a wire passing completely through a trans- 
verse opening in the upper part of the cap, its ends projecting sutti- 
ciently to engage in the notches of the bayonet socket. The open- 
ing on each side of the lamp through which the wire passed was 
elongated horizontally and the wire was pivoted in the centre of 
its length to a vertical pivot in the centre of the сар. The wire could 
thus move freely backwards and forwards to the extent of the length of 
the slot in the cap, and either or both of the contact pieces connected 
with the filaments could thus be put in circuit. The advantages of 
this lamp were its extreme simplicity and its being adapted for nearly 
all fittings in common use. In his opinion the invention, although 
very simple, was extremely ingenious and meritorious. There was a 
problem to be solved requiring invention. and this the patentee had 
done. Until this invention there was not any variable lamp on the 
market. without a switch upon the lamp itself which was capable 
of being used in the ordinary fittings in common use and unless 
some intermediate or adjusting piece was also em loyed. | Many 
thousands of these lumps had already been sold. Ho had arrived 
at the conclusion that the invention was new, useful, and had 
not been anticipated. Hunter and Jack's patent, 3,426 of 1894, 
was quite different, and Edison and Matthew's, 7,539 of 1834, which 
was also relied on by the defendants, had nothing to do with the 
plaintiffs’ invention. It was also contended that plaintiffs’ patent 
was invalid, as claim 2 was an independent claim to the user of a screw 
nut upon the end of a wire atlixed to the holder to permit it to change 
its position, and that the use of such a nut for such а purpose was one 
of the older devices. In his opinion the patentee was merely deecribing 
a method of atfixing.the invention to the holder as an advantageous 
method of using it where special wires rendered it expedient in case of 
vibration for instance. The objection to the plaintiffs’ second patent 
failed, and he decided in favour of its validity. There would be an 
injunction restraining any further infringement of the plaintiffs second 
patent, plaintiffs to have the costs of the action, except so far as they 
were increased by the claim in respect of the first patent. 


Electricity Works Assessment. 


In the Lands Valuation Appeal Court, Edinburgh, on Thursday 
last week Lords Low and Dundas heard the appeal of the provost, 
magistrates and councillors of Bo’ness and the National Electrical 
Construction Co. against the decision of the valuation committee of 
Linlithgow County Council in connection with the valuation of the 
electricity works, generating station and mains throughout the burgh 
of Bo’ness. The assessor’s valuation was £650 on works and £650 on 
mains, and appellants contended that the total valuation should b» 
£400, as for 1906-7. They maintained that there had been no change of 
circumstances during the year to warrant the increase of valuation. 
The valuation committee considered that £400 was an arbitrary sum 
and was not a fair annual valuation of an undertaking upon which the 
capital expended was £23,946, and on account.of which an annual 
payment of £1,650 was made by the company to the Council. They 
thought, however, that as the undertaking had only been established 
for three years, and was not yet in а very prosperous condition, it was 
not reasonable to put so high a valuation upon it as had been suggest ed 
by the assessor. They accordingly resolved to take the capital cost of 
the works at £23,936 and to fix the annual value at 3 per cent. 
on the cost, or £720, allocating £390 to the works and £330 to the 
mains. 

Their Lordships upheld the committce's decision. 


C. J. Ferguson & Sons v. J. 8. Pandiani. 


In the Lord Mayor's Court last week, before the Recorder (Sir F. 
Fulton, K.C.) and a jury, plaintiffa sued defendant (trading as the 
Electrical Industries) for £14. 12s. 11d., the price of an alleged defec- 
tive electric fan. 

l'or plaintiffs it was stated that they received an order to supply an 
electric ventilating fan for a restaurant in the City, and defendant 
undertook to get them a fan, and said he would warrant it for 12 
months. It was supplied and fixed in tlie restaurant. When working, 
however, it made a loud noise, and occupants of offices above lodged 
complaints. The defendant was informed and the makers sent a man 
down to repair it, but it was still unsatisfactory. Finally the fan had 
to be taken down and a new one supplied. Plaintiffs claimed the 
amount they had paid for the fan, together with the expenses incurred 
in attempting to make it work properly. 

Witnesses for plaintiffs gave evidence as to the noise male by the 
fa for the defence it was argued that the fan was placed at the bottom 
of a galvanised iron shaft, which carried every sound to the neigh- 
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houring offices. Defendant stated that he supplies a box-bladed fan 
to plaintiffs, which was what they ordered. He agreed that such a 
fan was unsuitable for the purpose for which it was required, but he 
only supplied what was ordered. Fans of that description always 
made a noise. | 

The jury, without hearing all the evidence, returned a verdict for 
defendant. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


There are vacancies for two junior assistants in the electrical 
and electrotechnical departments of the National Physical Labora- 
tory, Teddington. Stipends range from £100 to £150 a year. Com- 
mencing stipend according to qualifications. Applications before 
March 8 to the Director. Nee an advertisement. 


Several first-class mechanical draughtsmen are required, used to 
fine, accurate detail work. See advertisement. 


The Electric Construction Co, want a good draughtsman (at their 
Bushbury Engineering Works, Wolverhampton), thoroughly ex- 
perienced in a.c. and c.c. dvnamo work. Applications to the Secre- 
tary, Dashwood House, 9, New Broad-street, London, Е.С. See 
ап advertisement. 


An experienced electrical engineer is wanted, thoroughly familiar 
with the electrical and mechanical design of large d.c. generators. 
Must be a technieal graduate and have had at least five ycars' 
actual experience in designing this class of generating apparatus, 


and also be thoroughly experienced in building and testing. See an 
advertisement. 


Two draughtsmen are required by a Liverpool firm, accustomed 
to all classes of telephone instrument designs ; also two accustomed 


to telephone switchboards, frames and general telephone exchange 
work. See an advertisement. 


Sunderland Corporation invite applications for the position of 
Principal of the Municipal Technical College. Salary £500 per 
annum. Applications to the Town Clerk by noon March 23. 


Prof. C. F. Harding has been appointed head of the School of 
Electrical Engineering of Purdue University, Lafayette, Ind. 
Prof. Harding is a graduate of Worcester Polytechnic, and has had 
а broad practical training ав an engineering teacher. His special 
training has been along the line of high-tension railway work, and 
he was electrical engineer for the first railway of that character in 
New England. Не has held many engineering appointments, and 
as associate professor of electrical engineering at Cornell has 
gained the confidence ot his students and associates. Prof. Harding 
expects to assume the duties of his position about March 1. 


Mr. Whitney has been appointed mains assistant at West Ham 
electricity works. 


Mr. F. G. Hayes, charge engineer, has been appointed assistan t 
electrical engineer at Plymouth electricity works at £175 per annum. 


Alleged Robbery of Gutta Percha.—At Old.street (London) 
Police Court on Saturday last, the nine men (Boniface, T. Laws, 
Humphries, Branch, Cole, Gibbons, Sims, Fribbins and T. H. 
Laws) were charged on remand with being concerned in stealing 


and receiving large quantities of gutta percha, the property of 
, th 
Telegraph Construction & Malatenanée Co. Penne d S 


Mr. Мок prosecuted, and said that, in consequence of th i 
terial remarks, he had been instructed to бсо with "i Mews 
considering the action of the firms—Merchant & Co., Southampton- 
ee Camberwell, and Cohen & Co., Great Dover-street, Borough 
i ndon, in relation to the purchase of and dealing with 

ly ore quantities of gutta percha which formed the subject 
ої the charge. Не had given the facts placed before him the very 
greatest consideration, and had come tc the conclusion that there was 
9 case of receiving with felonious knowledge on which a jury would 
likely to convict. He had no doubt that the learned magistrate’s. 
ae were greatly influenced by consideration of the price which 
ad been pus for the gutta percha by one firm and the fact that the 
other firm had actually sold and offered to the prosecutors gutta percha 
which was actually waste at a price in excess of that paid for the new 
article. But it was to be snid that there were very few persons who 
knew the real value of the article; the prosecutors themselves за. 
mitted that they could not give a price for its value without having 
ee a ee for the making of cable. He had seen the 

Merchan о. A justified i i 
proceedings aa 185 B 2nd he felt he would not be justified in taking 
Ir. BIRON suid that no doubt, wi 'e hi 

Muir had come to a proper 5 Md 
Mr. Mum said there had no doubt been 


І vi ross and culpable careless- 
ness in receiving the very large Шиш: pe ele 


amounting to about £5,000 
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in value, from a man living in a tenement house in a poor neighbour. 
hood. The charge against Boniface would be of receiving only, and he 
was the man through whose hands, so far as the evidence would show, 
the whole of the stolen gutta percha passed to the firms referred to. It 
was proposed to take his case separately and to ask for his immediate 
committal for trial. 

This course was adopted, and, after evidence had been tendered, 
Boniface was committed for trial av the Central Criminal Court. 

The prisoners Laws (father and son) were then charged with being 
concerned in stealing and receiving gutta percha, and after evidence 
had been given they were committed for trial, bail being allowed. 

The case against the other men was remanded for a week. 


Ashton-under-Lyne.—The L.G. Board have refused to sanction 
a loan of £2,000 for electric lighting plant for the hospital. 


Association of Engineers in Charga.—The Education committee 
of this association, through its chairman (Mr. A. E. Penn) is ia ne 
gotiation with the Governors of St. Bride's Institute, London, with the 
view of torming a lending library from which books on engineering 
and technical subjects will be supplied to the members of the associa: 
tion. 


Australasia.—A proposal has been made to establish electricity 
works for supplying current for lighting at the Pentridge prison, 
Coburg, and in the municipal areas of Coburg and Brunswick, 
Victoria. | 

Representatives of Braybrook (Victoria) Council recently waited 
upon the Premier (Mr. Bent) and urged him to procure a Govern- 
ment contribution of £2,000 towards the cost of construction of an 
extension of the North Melbourne tramways through Maidstone 
and Footscray to Williamstown, and also to construct a bridge и 
carry the line over the Saltwater river, at an estimated cost of £3,000 

A demonstration was recently given at Melbourne of electric 
apparatus (patented by Mr. C. б, Hurry) for cutting gugar-canet 
At the trial referred to, however, bamboo was operated upon, and i 
was found that the cane was cut almost instantaneously and with 
very little effort on the part of the operator. Electrical energy й 
supplied by а petrol-driven dynamo to а } U. p. motor connected 
the generating plant by 100 yards of twin cable. The motor ise 
nected by а flexible steel shaft to the cutter, which is в small cir 
cular saw carried by the operator. The generating plant and E 
sories were designed by Mr. G. Smith Morrison, local manager Wr 
Siemens Bros. & Co. . » 

Camperdown (Victoria) Council are about to establish electncity 
works at a cost of from £7,000 to £8,000. | СА 

Sydney Corporation have laid before the Chief Was Duet д 
Railways (Мг. Т. R. Johnson) the applications received for s 
tion of city electrical engineer, Mr. Johnson having consen 
advise them upon the merits of the candidates. 


Bexley.— The Council have abandoned their scheme for assise 
wiring. (Тай 
British Railway Service.— The President of the Board о Ше 
(Mr. Lloyd-George), who has decided to hold an inquiry lan 
railway service of the country, bas organised a conference 0 T 
sentative men to assist in the investigation. The conference 
consist of the following :— EE 
Representing {Board нА Trade.—Mr. D. Lloyd-George (am 
Mr. Hudson Kearley, M. P. (Parliamentary Secretary), Mr. " ith KC 
Smitb, C.B. F 5 G. R. Askwith, 
(Assistant Secretary, Railwa rtment). : ТЕТ 
Railway 5333 . J. Owens, L. & . Mik he 
Beasley, T. V. R.; Mr. A. K. Butterworth, N. E. R.; AR 
G. C. R.; Mr. W. Guy Granet, Mid.R. ; Mr. J. C. Inglis, G. W. ^: 
Mr. W. F. Jackson, N.B.R. Adam, N. 
Other Member. Sir W. T. Lewis, Messrs. Frank Forbes р mm 
Burton, Ratcliffe Ellis, O. D. Johuson, W. H. Mitchell, J. e 
Mond, M. P., E. Moon, K. C., Alexander Siemens and J. т We 
The inquiry is purely informal, and its operations W M : 
stricted by any Parliamentary reference. The inquiry 7707 
deal with the relations of the railways to commerce. = 


Cardiff.—On Tuesday the Electric Lighting committee app 
the estimates for the year ending March, 1909. : neluding lan 

The estimated income is £45,500, the expenditure oer 
charges £16,437) £43,805, net profit estimated £1,594 d expend: 
ending March, 1908, the estimated income was £41,500 dine March. 
ture £40,020, leaving a surplus of £1,479. In the year agit leaving 
1907, the actual income was £35,576 and expenditure SR vear endin 
а deficit of £4,638. The expenditure on tramways for КА "E 
March, 1909, was put at £114,970 (including £45,156 loan 0 arpha ol 
the income £128,750, leaving a surplus of #13,779, against din March. 
45.529 for 1908. The actual expenditure for the year ending 
1907, was £114,766, income £119,115, surplus £4,405. sha the 

The electrical engineer and manager (Mr. А. Ellis; р ; {гот 
electric lighting department had been taking supply in 29 ^4 for th 
tramway power station, for which 1d. per unit bad heen P it bol 
past 34 years. Such a charge at the commencement WA . 
during the past two years a great deal of plant ha rope 
purely on account of lighting, and at present the greater р 
the total plant installed was ou lighting account. The с re s ФА 
per unit was now too high, and he suggested that in futu 
of 0°8d. per unit be made. 


М 
° 


Cobham.—The Council have assented to the application of Woking 
Electric Supply Co. for a provisional order. 


Douglas.—The Council have rejected the recommendation of the 
Electric Lighting committee to engage an electrical engineer to re- 


port upon the feasibility of generating electricity by water-power 
available at the reservoir. 


Dudley Tramway Accident.—A tramcar accident occurred on 
the 20th inst. at Brades village, on the Dudley-Oldbury route, in 
which the conductor was killed and several passengers were in- 
jured. The cause of the accident was the fracture of one of the 
wheels as the car was crossing the points. 


Dublin.—An unopposed L.G. board inquiry was held on Friday 
last into the application of the Corporation for sanction to a loan of 
£29,500 for the purposes of the Corporation main drainage scheme. 

In the course of the proceedings it was stated that the new pumping 
machinery at East-road and Lower Mayor. street would be electrically 
driven, and at Fish- street a pneumatic ejector, actuated by a small 
motor-driven air compressor would be used. It is proposed to clec- 
trienlly control the pumping stations at East-road and bower Mayor- 
strect, and East-road pumping station will be connected by telephone 
with the Ringsend pumping station. 


Dunfermline.—Sir Alexander Kennedy recently reported on the 
electric lighting question and advised the Council not to engage in 
the business of electricity supply, either by erecting an independent 
station or taking electricity in bulk. The Council, however, asked 
Sir Alexander to prepare detailed estimates, but the latter has 
replied that, in view of the fact that he has already given his 
opinion, which the Council could not see their way to adopt, he 
cannot be at their service further. 


Exhibitions.—It is stated that at the Marseilles Electrical Ех. 
hibition (April 19 to Oct. 31 next) special groups (Nos, II., III., 
IV., X. and XVIII.) have been formed to show how electric power 
can be applied for industrial, domestic and agricultural purposes. 
Electric power will be provided for driving exhibitors' apparatus. 

Forms of application, &c. in eonnection with the International 
Automobile Exhibition, to be held from May 17 to 31 next at Buda- 
pest, сап be obtained at the Board of Trade, 73, Basinghall.street, 
London, E.C. 


Farnham.— The Council have conditionally acceded to the appli- 
cation of Farnham & District Electric Supply Co. to use overhead 
cables in the district. 


Hammersmith (London).—In June, 1903, the Council resolved 
to provide a reserve fund in connection with the electricity under- 
taking, and £2,500 was placed to its credit. Nothing has since been 
added, but £7,000 has been transferred from the funds of the under- 
taking to relief of rates, 

The Finance committee, reporting on the matter last week, thought 
that in the interests of the undertaking it was most desirable that the 
reserve fund should he placed on a more satisfactory basis before any 
further contributions in aid of rntes were made, and the Council 
adopted the recommendation that £2,500 further, being part of the 


accumulated surplus of £3,500 not yet appropriated, be carried to 
credit of reserve, 


Heston and Isleworth.—The Council has agreed to make an 
electricity display at a trades' exhibition organised by local trades- 
men. Tantalum lamps are to be substituted for the existing lamps 
at the Council house at an outlay of £17, and it is estimated that 
в saving of £12 per annum will be effected by the change. 


Holland.—Henkum Town Council have granted to Mr. E. F. 
Blase (of IIeerengracht 136, Amsterdam) a concession for the con- 
struction of an electric tramway from Renkum to Arnham, the lines 
representing about 183 miles. 


Hoylake and West Kirby.—The Council have received sanction 
to a loan of £2,209 for electricity purposes. 


Hull.—The Tramways committee have decided to make a contri- 


bution of £20,000 towards the reduction of rates during the ensuing 
year. 


International Congress tor the Development of Drawing and 
Art Teaching.—The third of the congresses which have been held 
for the above purpose will take place in London from Aug. 8 to 8. 

he subjects for discussion cover a wide range. The secretary for 
thig country is Mr. C. M. Mathews (151, Cannon-street, London, 

O.), from whom further information can be obtained. 


Ipswich.—In connection with the free wiring scheme of the 
Corporation Electricity department the chief engineer and manager 
(Mr. Frank Ayton) is issuing а circular to householders setting out 
the terms and conditions upon which this class of wiring will be un- 
dertaken, and also showing what a unit of electricity will do. 

The circular states that the department is prepared to install wiring, 
lamps and plain fittings (everything required for an efticient instal- 
lation for electric lighting) absolutely free of initial cost to the con- 
sumer, who has only to pay a quarterly rental per lamp installed. In 
an ordinary villa residence 
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lamp per quarter, but as the cost of wiring varies with the design and 
size of house no definite figure can be quoted without an estimate 
being first prepared. Supply will be measured through a meter, as 
usual, and charged at 4d. per unit, with a discount of 5 per cent. for 
prompt payment. If desired, а prepayment or slot meter can be in- 
stalled, 4d. per unit extra being charged in lieu of meter rent. A unit 
of electricity will keep alight a 16 c.p. tantalum lamp for about 37 
hours, a 234 c.p. ditto for 25 hours, а 47 c.p. ditto for 123 hours, a 
29 c.p. Osram lamp for 31 hours, a 45 c.p. Osram for 20 hours, a 91 c.p. 
Osram for 10 hours, а 42 c.p. Nernst lamp for 17 hours, an 8 c.p. 
ordinary incandescent lamp br about 32 hours, and a 16 c.p. ditto for 
16 hours. Mr. Ayton states that it has been proved over and over 
again in Ipswich that, with the use of the new Osram. Nernst and 
tantalum lamps, electric lighting is no more expensive than any other 
method of artificial illumination. The usual agreement terms аге 
arranged for, the period being threo years, and the consumer can pur- 
chase the installation ut апу time on fair terms. . 


Islington (London).—At the meeting of the Council last week 
a letter was read from the L.C.C. intimating that before dealing 
with the application for sanction to a loan of £28,304 for addi- 
tional electrical plant they desired to be supplied in detail with 
an estimate of the probable financial results of the undertaking 
for the three years 1907.8, 1908-9, and 1909-10. 

It was resolved, ‘‘ That, inasmuch as the information required is of 
an entirely estimated and speculative character, L. C. C. be so informed, 
and in view of the necessity of putting down fresh plant to meet the 
necessities of the next winter's load, tne Council instruct the lighting 
committee to proceed with the work and communicate with the mem- 
bers of the L.C.C. representing Islington asking them to urge forward 
the sanction of the loan without delay." Mr. Y orley said it would be 
impossible to give definite information as to what a business wasgoing 
to produce by putting a certain sum of money into it. The electrical 
engineer (Mr. A. Gay) would give an estimate based on the assumption, 
that the cost of coal did not increase. 

It was also resolved to empower the Lighting committee, should 
they deem desirable, to modify the scale of charges to large con- 
sumers of electricity possessing high load factors, provided such modi- 
fication shall apply to all consumers taking current under the same 
conditions, and that every such modifiention be reported to the 
finance committee. 


Kensington (London).— Osram lamps are to be substituted for 
the existing 16 c.p. carbon filament lamps for public lighting. 


Kidwelly.—The Council having decided in favour of electricity. 
supply for the district, are inviting companies and firms to submit 
estimates for erecting and equipping gas-driven plant. 


Light Railways.—An inquiry was held at York on Tuesday by 
the Light Railway Commissioners to consider the application of the. 
Corporation for an order to authorise the construction of electric 
tramways in the city. 

l'or the promotors it was stated that local opinion was unanimous 
in favour of modern tramways, and the only question was as to whether 
the lines should be worked by the Corporation or by а company. А 
clause inserted in the draft order imposed upon the Corporation an 
obligation to refer that question to the ratepayers. The complete 
cost of the tramways on the surface-contact system was estimated at 
£128,000. The North-Eastern Railway Co. opposed the application. 

After hearing evidence, the Commissioners announced that they 
would grant the applicatiou. 

The Board of Trade have confirmed the Portsdown and, Horn-. 
dean Light Railway (Extension, &c.) Order. | 


London County Council Tramways.—On Tuesday the L. C. C. 
agreed to purchase the small portion of line in High- street, Plum- 
stead, constructed by the Bexley U. D. C. for the sum of £1,169. 138. 9d. 


Luton.— The official inauguration of the electric tramways, which 
are worked by Messrs. J. G. White & Co. (Ltd.), took place on 
Friday last. 


Motor Vehicle and Motor Boat Exhibition—The second 
International Commercial Motor Vehicle and Motor Boat Exhibi- 
tion will be held at Olympia, London, from March 26 to April 4 
inclusive. The exhibition is under the patronage of H.R.H. the 
Prince of Wales, and is organised by the Society of Motor Manu- 
facturers and Traders. There will be on view lorries for heavy 
cartage, medium cars for general use, light vans for tradesmen, 
commercial cars, motor boats and accessories, &c. The exhibition 
will be open daily from 10 a.m. to 9 p.m. 


New Zealand.—The board of the New Zealand Crown Mines re. 
cently decided to install a powerful electric pumping plant for un- 
watering their mine to a depth of 1,000 ft. 

Having been disappointed in Government aid, Eltham County 
Council have had а scheme prepared for the construction of a light 
electric railway 5 miles in length, from Eltham to Opunake (to con- 
nect up with the Wellington-New Plymouth main line), at a cost 
of £119,000. The heavy cost is due to the uneven nature of the 
country and the numerous streams to be crossed. The gauge of the 
proposed line is to be 8 ft. 6 in., and both freight and passengers are 
to be carried, while it is also proposed to supply curret for lighting, 
&c., in townships on route. 
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Obituary.—We regret to record the death on the 28га inst. (at 
The Gables, Kersal, Manchester) of Mrs. Annie McCowen. wife of 
Mr. Victor A. H. McCowen, borough electrical engineer of Salford. 


Presentations.— The Blackpool tramway staff have presented а 
gold watch to Mr. Н. 8. May, resident engineer, who is leaving to 
take up a position with London County Council. 

Mr G. J. Lawson, on retiring from the chairmanship of Bourne- 
mouth Tramways committee, has been presented by the staff and 
employés with an illuminated address and a diamond ring. 


Provisional Orders Kevocation.—The Board of Trade have re- 
voked, as from Feb. 14, the Cheadle and Gatley (1900) and the 
Stockton Rural District (1902) electric lighting orders. 


Richmond.—An agreement has been come to by the Council with 
the promoters of the West London, Barnes and Richmond tramways 
(the Richmond (Surrey) Electric Light & Power Co.) їр regard to the 
construction of tramways in thedistrict and, in return for the Council's 
support, the Company has agreed to make reductions in the charges 
for current during 1908, 1909 and 1910. | 


Rochdale.—An unopposed inquiry was held hére on Tuesday 
into the application of the Council for sanction to berrow £22,175 
for extensions of the electricity undertaking. 


St. Pancras (London). The total units supplied for all pur- 
poses during the quarter ended December were 2,397,102, compared 
with 2,198,387 during the corresponding period of 1906, the total 
value having advanced from £22,317 to £29,601. 


Southend-on-Sea.—The salary of the borough electrical engineer 
(Mr. R. Birkett) has been increased from £450 to £500 per annum. 


Workhouse Lighting.—Norwich Guardians have decided to adopt 
electric lighting at the workhouse. 


Dinner.—The annual dinner of the Dundee branch of the Elec- 
trical Contractors’ Association took place last week, Mr. E. J. B. 
Lowdon presiding. 

Replying to the toast of The Contractors’ Association," Мг. W. 
McWhirter, of Glasgow, outlined the development of the Association, 
which, beginniug with a small meeting of contractors; had now attained 


the dignity of a national movement, with headquarters of its own in 
London. . 


Marriage.—On Saturday last at St. Mary Abbot’s, Kensington, 
Mr. J. S. Highfield, M. Inst C.E.. M. I. E. E., chief electrical engineer 


to the Metropolitan Electric Supply Co., was married t» Miss 
Marina Julia Stretch. | 


Dance.— The first annual dance of the Manchester staff of 
the General Electric Co. took place on 22nd inst. About 120 persons 


were present, and the success attained speaks well for the organisin 
skill of the committee. E й 2 
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TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Tenders are invited for supply, delivery and erection at the elec- 
tricity works, Heywood, of one Lancashire boiler, feed pump, steam 
feed and blow-off piping, water filter and economiser ; steam engine 
and dynamo, condenser, air and circulating pumps, water-cooling 
tower, exhaust and circulating piping, return water and ой separa- 
tor pumps; lighting switchboard, alterations to traction generator 
panels combined booster and balancer set and cable connections 

etween machine and board. Specifications, &c., may be obtained 
from the cohsulting engineer, Mr. J. R. Salter, M. I. E. E., Atherton, 


Lancs. Tenders, addressed А ‚з 
ine Town essed to the Chairman of the Electricity Сош- 


tisement. 


Tenders are invited by Stoke-on-Trent Electricity committee for 
supply of a 800 kw. steam generator (ае асака engine, direct- 
carron dynamo), surface-condensing plant, and water-tube boiler. 

pecifications and forms of tender from the borough electrical engi- 
nee ee P. J. S. Tiddeman), Electricity Works, Stoke-on-Trent. 
1 5 ers by March 14 to the Chairman of the Electricity committee, 

pue ы: Stoke-on-Trent. See also an advertisement. 

· A ancras (London) Council invite tenders for supply of arc lam 
рула for 12 months, delivery as required. Copies of а рита 
05 rom the Electricity Department offices, 57, Pratt-street, Camden 

own, N.W. Tenders to the town clerk, Mr. C. H. F. Barrett, 


Town Hall, Pancras- 
e ees road, N.W., by noon March 28. See also an 


Dublin Corporation аге i 
prepared to receive tenders for supply of 
ae mun carbons for the electricity department. Specifice tina, 
0 His i: mes VL . Tenders, addressed 
*, Mr. Henry Cam 1, City Hall, i 
March 11. See also an Advertisement. e 


Hall, Heywood, by March 16. See also an adver. | 


supply and erection of natural draught cooling towers 8 


READY NOW. 

“THE ELECTRICIAN" ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1908 Edition 
of the Big Blue Book, price 158., or post free in the 
United Kingdom, 158. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 

gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 11, 1908. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers’ 
and Dealers’ purposes. The set of valuable S:atistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and remodelled into handy book 
form ; these are included in the 1908 Blue Book, making 
it the most complete book of the kind ever published. 


—— 


—ů— — 


Tenders will be received at the offices of the Seeretary of the 
Postmaster-General’s Department, 51, Spring-street, Melbourne, up 
to noon April 14 for the construction and laying complete of two sub. 
marine telegraph cables between the State of Victoria and the State 
of Tasmania. Tenders (accompanied by a deposit of £1,000) must 
state the name of the country in which the cable will be manufac- 
tured. Tender forms, specifications and general conditions from 
the office of the representative of the Commonwealth of Australis 
(Capt. R. Muirhead Collins“, 72, Victoria-street, Westminster, S.W. 
See also an advertisement. 


Bury (Lancs.) Corporation invite tenders for the supply, delivery 
and erection of two 2,000 kw. turbo-alternators, with excitersand con- 
densers. Tenders to the Town Clerk by noon of Monday, March 16. 


Shoreditch (London) Council invite tenders for supply of stores 
for one year from April 1 next, including paving material an 
asphalt, plumber’s and smith's work, timber, ironmongery, indis- 
rubber, paints, oils and glass, &c. Tenders to the town clerk, Dr. H. 
Mansfield Robinson, Shoreditch Town Hall, Old.street, E.C., before 
3 p.m. March 3. 


London County Council want tenders by 11 a.m. March “з 
supply of steel girder tramway track rails and fastenings required n 
connection with the reconstruction on the overhead trolley system 
of tramways between Brixton-road and Camberwell Green. Forms 
from the Chief Engineer, Spring-gardens, 5.W. A 
The Managers of the Poplar and Stepney Sick Asylum District 
want tenders by 10 a.m. March 4 for 12 months' supply of рн 
including electrical supplies, ironmongery, &c. Forms from 
Clerk, Devon’s-road, Bromley, London, E. | 
. Handsworth District Council invite tenders for supply, delivery 
and erection of a 315 kw. engine and dynamo, extension feed trud 
economiser and pipe work and extension switchgear for 8 ivi 
dynamo. Tenders to the clerk (Mr. E. Ward), before noon March 4. 
Beckenham Council want tenders by noon March 9 for a battery 
of accumulators, reversible booster, milking booster and ar un 
and automatic stokers, with driving gear and accessories, Speo" 
cations, &c., from Messrs. Kincaid, Waller, Manville & Dawson, 
Great George-street, London, 8.W. 10 tor 
Manchester Electricity committee want tenders by М un 


street generating station. Specifications, &c., from Mr. 
Hughes, Town Hall, Manchester. March 9 
Manchester Tramways committee want tenders by 5 p.m. Specii: 
for supply of points, tongues and hardened steel centres. pe 
cations from the General Manager, 55, Piccadilly, Manchester. 


Sydney (N.S.W.) Municipal Council invite tenders for supply r 
delivery of maximum demand indicators of the therm der rom 
Copies of specifications, general conditions and form of tende. 
Messrs. Preece & Cardew, 8, Queen Anne's-gate, London, B. M“ 
whom tenders are to be delivered by noon of March 5. aster: 

Tenders will be received at the office of the Deputy Posim ly of 
General, Brisbane (Queensland) until noon, April 20, for ns. 
lead-covered cable (as per stores schedule No. 46). : 
se om the Commonwealth Offices, 72, Victoria. street, 


The Compañia del Ferrocarril de Sarria i Barcelon 
for а concession for the construction of an electric 


na have applied 
tramway 10 


ТНЕ 


March 7. The “ Madrid Gazette” for Feb. 7, givin rticulars 
may be seen at 73, Basinghall-street, London, Е.С. Peper nent 

Tenders will be opened at noon March 16 at the Junta de Obras del 
puerto de la Сотийа for supply of three 8 ton electric cranes.at а 
1 cost | р £4,618. The “Madrid Gazette for 
*eb. 11 contains further particulars and may be seen at 73, Basing- 
hall-street, London, E.C. У TRTE 


TENDERS RECEIVED AND ACCEPTED. 


West Ham Electric Lighting and tramways committee kus 
accepted the offer of the Bell Punch & Printing Co. to extend the 
contract for ticket punches for three years at 12s. per punch per 
annum, instead of 15s. at present charged. The offers have also 
been accepted of the present contractors (Cryselgo, Ltd.) for the 
annual supply of carbon filament lamps at present contract prices 
less 10 per cent., and of Wm. Cory & Sons for 12,000 tons of North 
country coal at 10s., and of 12,000 tons at 93, 8d. of North country 
coal, slightly lower calorific value accounting for the difference in 
price. 

Birmingham, Tame and Rea Drainage Board have accepted 
the tender of Johnson & Phillips for complete erection and equip- 
ment of a 6,600 volt transmission line in connection with the new 
storm water pumping plant which is being installed, the contract 
for which was placed with the same firm some months back. 


London County Conncil have accepted the offer of P. & W. 
Maclellan to supply 115 tons of flat-bottomed raiis for the central 
car repairing depot at Woolwich-road at £7. 6s. 3d. a ton, and also 
the offer of the Electric Construction Co. to supply a 150 kw. motor- 
generator for the Hammersmith temporary sub-station at £541. 10s. 


London County Council have accepted the tender of Johnson & 
Phillips for supplying and laying cables in connection with the ex- 
ү d tramways in Seven Sisters and Caledonian - roade, 

mdon, N. 


The Highways committee of London County Council has ас. 
cepted the tender of the India Rubber, Gutta Percha & Telegraph 
Works Co. for supply of 800 plough bases at 54s. each and 600 leads 
at 4s. each. | 

The Postmaster-General's Department, Melbourne, Victoria, 
have accepted the tenders of Geo. Sweet for 5.850 six-duct and 
8,750 four-duct conduits, £1,644; and W. McLean & Co. for 50 
wall telephone seta, £161. ; 


The Postmaster-General's Department, Hobart, Tasmania, have 
accepted the tenders of W. T. Henley's Co. for silk and cotton- 
insulated lead-covered cables, £163 ; and of the British Insulated & 
Helsby Cables for h.d. copper wire, £582. 

The Postmaster-General’s Department, Sydney, N.S.W., have 
accepted the tender of R. B. Hungerford for extension to switch. 
board at Sydney central telephone exchange, at £9,809. 


Lochgelly Coal & Iron Co. havo placed an order with Johnson 
& Phillips for the complete erection of a 8,000 volt overhead trans. 
mission line for their Lochgelly works. 


Southend-on-Sea Council have accepted the tender of the Chloride 
Electrical Storage Co. for a positive battery at £420, with £37. 155. 
per annum for maintenance for 10 years. 


Chiswick Council have accepted the tender of E. Evans for the 
ud maintenance of fire alarms and telephones in the Council's 
offices, | 

Stepney (London) Council is placing an order with the Tudor 
Accumulator Co. for a battery of nine cells at £64. 

Reigate Council have accepted the tender of Tamplin & Makovski 
for wiring the Hooley schools at £84. 

Birmingham Tramways committee have ordered a further 30 tram- 
cars from Dick, Kerr & Co., making 300 in all. 


BUSINESS NOTICES. 


Mr. F. Н. Medhurst, consulting engineer, has entered into part- 
nership with Mr. Robert W. A. Brewer, the title of the new firm 
being F. Н. Medhurst & Brewer, and the offices, 13, Victoria- 
street, S. W. 

Mr. Wynn Meredith has been admitted a member of Messrs. 
Sanderson & Porter, New York, and will take charge of their 
Western office, Union Trust-building, San Francisco, Cal. 

The old-established firm of Geipel & Lange have changed their 
name to Geipel & Co., Mr. Lange having retired from the business 
some 18 months ago. 


Geo. Shaw Aveyard and John Hallworth, trading as the Denton 
Electrical Construction Co., 11, Ashton-road, Denton, near Man- 
chester, have dissolved partnership. 


. Gratze Patents & Engineering S ynd. has taken over the sole agency 
in this country for the new “ Flexduet " conduit. 
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Mill-hill, and 
is suspended for two years. 
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Messrs. Thos. R. Martin & Co. have appointed Messrs. Jas. 


Gray & Co., 213, St. Vincent-street, Glasgow, agents for Scotland 
for the sale of “ Tinol," 
Birmingham and district. 


and Messrs. F. Moore & Co. agents for 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The discharge of Albert Dickinson, electrical engineer, 19, Upper 
Electrical Works, Dixon-lane-road, Wortley, Leeds, 


A meeting will be held on March 27 at the office of Mr. A. P. Ibbott, 


62, New Broad street, London, E.C., to receive an account of the 


winding-up of the Traction Development Co. (Ltd.) 
The Accumulator & Motor Construction Co. (Ltd.), 262, Holloway- 


road, London, N., is being wound up voluntarily. Mr. Jesse Smith, 
79, Queen-street, London, E.C., is liquidator, . Я 


Sale by Private Treaty.—Messrs. Fuller, Horsey, Sons & Cassell 


have been instructed by the liquidator of the Conduit & Insulation 
Co., Ltd. (Mr. Chas. J. March, F.C.A.), to offer for salo by private 
treaty the business and assets of the company. The works at Sum- 
mers Town, whieh are a going concern and in full operation, will 
be sold in one lot, with the fixed machinery, patents aud goodwill, 
or offers will be considered 
taking without the leasehold interest. 
{о view from Messrs. Fuller, Horsey, Sons & Cassell, 11, Billiter- 
square, London, E.C. See also an advertisement. 


for the purchase of the entire under- 
Further particulars and order 


Plant for Sale.—Mr. H. G. Bishop, 49, Plashet-lane, Upton 
Park, advertises for sale a 5 н.р. Crocker. Wheeler motor and a 


8 н.р. Witton motor. 


Birmingham Electric Supply committes have for disposal at their 


Dale End station 11 high-speed engines and dynamos, 6 Lanca- 
shire boilers, 4 Babcock boilers, spare armatures, balancers, boosters, 
8.0. motor transformers, steam and feed piping, &c. Detailed list 
from the city electrical engineer and manager, Mr. Н. A. Chattock, 


14, Dale End, Birmingham. See also an advertisement. 
An advertiser has for sale a 2 H. P. 220 volt motor. 


Premises to Let.—Messrs. James Hodgson & Sons, 95, Upper 
Thames-street, London, E.C., advertise that they have good light 


premises (six floors and basement) to let. 


World's Cycle Record.— Last year Messrs. Edward O'Brien 


(Ltd.), the well-known cycle dealers of Coventry, created a sensa- 
tion in the world of wheeldom by placing an order with one maker 


alone for 20,000 high-grade cycles. We understand that this order 


has been eclipsed by the same firm placing with a leading Coventry 
manufacturer an order at the last Stanley Cycle Show for no fewer 
than 80,000 bicycles to be delivered during 1908. Messrs. O'Brien 
claim that it is only by buying machines in these enormous quanti- 


ties that they are able to sell at exceptionally cut rates. Those of 


our readers who contemplate buying a new mount for 1908 will do 
well to write to the firm for a list. 


London Tramways and Electric Supply Map.—Mr. Edward 
Stanford, 12-14, Long-acre, London, W.C., has recently published a 


useful map of metropolitan railways, tramways and miscellaneous 
improvements for which bills have been deposited for the 1908 
session. The map is on a scale of 1 in. to a mile, 
posed areas of the London and District Electricity Bill, the London 


and shows the pro- 


County Council Tramways and Improvements, the Metropolitan 


Electric Tramways, the West London, Barnes and Richmond Tram- 
ways, and the London and Windsor Motor Tramroads and Tram- 


ways. Other information is given, the whole very clearly shown. 
The price of the map is 1a. 6d. 


May-Oatway Fire Alarms —The utility of au omatie fire alarms 
was clearly demonstrated in connection with two fires which recently 
occurred at Glasgow and Dundee respectively. In both cases the 
May-Oatway fire alarm was installed and the fire brigades were 
promptly summoned, and only trifling damage was done. 

Mr. C. May writes that he has never found it neceasary to alter the 
construction of the thermostat, and that the May-Oatway detector in 
use to-day is the same as that first used. Since the first one was 
made some seven years ago the May-Oatway Co. has installed 25,000 
in direct connection with publie and private fire brigades. The 
largest fice alarm installation of the Kingdom is on the May-Oat way 

rinciple, and is fitted in 15 blocks at Colman’s Mustard Works, 
Norwich. The detectors are protecting a floor area of 1,000,000 
sq. ft., und over three miles of conductors have been employed to 
connect these detectors to the works fire station. 


CATALOGUES, &c. 

Flerduct.—The Gratze Patents & Engineering Synd., Whitfeld- 
street, Tottenham Court-road, W.C., are handling the selling of 
Flexduct, a non metallic conduit for interior wiring. This material 
has a very wide use in the United States, and appears to be very suit- 
able for certain classes of wiring work. 
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Magnetic Separators.—A line of electromagnetic separators is 
described in a list issued by Messrs. Plutte, Scheele & Co. These are 
intended specially for paper mills, tanneries, rubber mills, foundries, 
There is no belt conveyor and slip-rings or 


chemical works, &e. 
brushes in the construction of the separator. 


Janus Regenerative Flume Lamp. — This type of enclosed lamp, 


which is dealt with more fully in another column, is deseribed and illus- 
trated in a special brochure arranged by Messrs. Drake & Gorham, 
who are sole selling agents for the Jandus Arc Lamp end Electrical 
Co. In addition to the description of the material, there are several 
nseful tables, comparing its cost and operation with that of other 


patterns on the market. 


A.C. Are Lamps.—The Union Electrical Co. have just issued 
List No. 1,345. which describes and prices their enclosed and semi- 
eaclosed Kohinoor arc lamps suitable for a.c. circuits. The life of 
позе lamps varies from 25 to 45 hours, according to the size used. 


Wall ‘Tiling.—Crystopal is the trade name adopted by George 
Kent (Ltd.) for a special wall tiling, the properties of which should 
appeal to engineers requiring this class of material for sub-stations 
It has the advantage of heing a reflector of light, 
and it is stated that it is non-cracking and is very durable. A list 
just issued by the firm gives full particulars in addition to names of 
a number of electric power houses in which the tiling has been 


and other work. 


adopted. 


Small Arc Lamps.—The Warner Engineering Co., Dartmouth- 
street, London, S. W., are supplying a range of small arc lamps suit- 
able for а c. aud d.c. working. These are priced and described ina 


special list just issued, 


Rawhide Pinions.—Unica silent gears are fully described and 
classified in а booklet which Messrs. J. В, Hamilton & Co., South 
Tottenham, London, N., are issuing. These are specially suitable 
for use with electric motors for the driving of various kinds of in- 


dustrial machinery. 


Tinol.— Messrs. T. R. Martin & Co. send us pamphlet. No. T?, 
and price list, TP2, in which particulars are given of Tinol, this 


being & special solder stick suitable for all classes of electrical and 
other work. 


Drying Apparatus.—The specialities of Messrs. Davidson & Co. 
(Ltd.), of Belfast, in the way of drying apparatus are described in 
Bulletin No. 2,011, just to hand. The text and illustrations of this 
publication should be read with considerable interest by merchants 
and warehousemen, more particularly those handling perishable pro- 
ducts, which require to be kept free from damp and moisture. The 
Sirocco system combines the use of the well-known fan of that name 
and а special air heater from which ducts are taken to the various 
points at which dry air is required to be delivered. The pamphlet is 
printed and arranged in a style characteristic of all the publications of 


this company. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note. — The undermentioned Applications (except those marked ) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked { are open jor inspection 12 months after the date atiached 
to them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


December 4, 1907. 
26,779 CHAMBERLAIN, HookHaM & HOoLDEN. 
26,797 Siemens Bros. Dynamo Works. 
phase motors, 
26,801 Милле. Electric and magnetic curative device. 
20,827 AKTIEBOLAGET DE LAVALS ANUTURBIN. Manufacture of bucket 


or blade rings for steam turbines. (Date applied for 5/12/06. )* 
26,829 Awarow, Electrolytic refining of Us s Р i aac 


26,834 Happan, (Synchronous Static Co., U.S) Apparatus for pro- 
er ducing high-frequency electric discharges.” 
„858, 26,839, 26,840 & 26,841. Ронзкк, Glow.lunp filaments from 
or ace et metallic oxides having high fusing points. * 
>, TELS ND-UND SEEKABELWERKE A.-G. 8 i 1 
са 1 0 ce" UND SEEKABELWERKE A.-G. Sparking devices 
, ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, Аге І, 
pled for BA Ge: ЗСНАЕТ. Arc Lamps. (Date 
26,847 WARWICK MACHINERY Co. 
nism for turbines. 


26,848 B. T. H. Co. (G. E. C., U.S.) Electric heating devices. 


December 5, 1907. 
Electric clocks. 


Electricity meters. 
Starting switch sets for poly- 


(G. E. C., U. S.) Governing mecha- 


ae Ho-, JONES. 
„891 Jonsson. Brakes for tramwa i i i 
0 s ray, railway and like vehicles. 
au DA f Commutating dynamo electric ш: т 
; ARS BROS. & Co. (Siemens & Halske A.-G. Germany.) 
ectrical locking apparatus for railway signals,” » 


26,925 BRowx. (Holmes & Allen, New Zealand.) Trolley heads, 

26,925 UNTERBERG & HELME. Ensuring insulation of the conducting 
parts of high tension magueto-electric sparking apparatus.“ 

26,928 GUTERMUTH. Turbines and other turbo- machines.“ 

26,931 CowPER-ConEs, Production of records of sound waves and 
apparatus therefor. 

26,934 INcREY & Bowman. Electric accumulators or storage batteries, 

26,937 Evans. Coin-operated apparatus for controlling the supply of 
electricity.* i 

26,938 Riper. Electrical signalling for railways.* 

26,910 B.T.-H. Co. (С.Е. Co., U.S.) Alloys for resistance conductors. 


December 6, 1907. 
‚950 SrorxER & HERZFELD. Starting devices for induction motors. 
,968 $снАтил. Galvanic batteries. 
‚986 Brown. Apparatus for guiding the contact pulley. 
993 Тномрчох. (Luburg, Smith & Varney, U.S.) Trolley wheels 
27,010 Nogen’s ExPLosivEs Co. & Dickie, Telegraphic code ew- 
densers.* 
27,034 Davy. Arc lamps. 
27,058 B.T.-H. Co. (G. E. Co., U. S.) Motor starting device. 


December 7, 1907. 

27,073 SIEMENS-SCHUCKERTWERKE G.M. k. H. Electrical systems for 
driving machinery subject to variable loads. (Date applied 
for, 8/12/06. )*{ 

27,076 Несхкк. Incandescent lamps. 

27,084 HUN ER. Electric installations for interior of drawing rooms 

27,090 Git. Bracket for cables, pipes and the like.“ | 

27,092 ELLIOT. (Greenwood, Argentine Republic.) Electric traction.’ 

27,095 Ryan.. Electrical welding machines.“ 

27,130 B.T.-H. Co. (G.E. Co., U.S.) Incandescent lamps. 

27,131 B.T..H. Co. & Wepmoxrr. Electric distribution systems. 

27,132 B. T.-H. Co. (A. E. G., Germany.) Are lamps. | 


December 9, 1907. 
27,157 MaicuE. Transformers.“ 
27,164 Nix, Harrer & Laxe. Induction apparatus. 
97,171 Ewart. Electric water-heating apparatus. 
27,177 BARCLAV. Insulators. (Date applied for, 22/7 /07.)*t 
27,189 LAKE. (Aktieselskabet Elektrisk Bureau, Norway.) Telephone 
apparatus.* | | 3 
27,200 BIRKELAND. Apparatus for producing electrical oscillation: 
27,208 Moussey & Hackine, Electric rock drills. 
27,209 Hackinc & Mounsgy. Controllers for electric motors. 
27,222 B.T.-H. Co. (G. E. Co., U. S.) Protective devices for electrics! 
systems and apparatus. 
27,223 B. T.-H. Co. & Dattox. Arc lamp. 
$7,224 B.T.-H. Со. (G. E. Co., U.S.) Electrolytic condensers. 
27,225 B.T..H. Co. (G. E. Co., U.S.) Lightning arresters. 


December 10, 1907. X 
27,232 MEYERLING., Ampere-hour meter with an armature 1 
in the field of a permanent magnet. (Date applied 1, 
19/4/07.)*t 
27,241 KavaNAGH. Tramcars. "E 
27,260 GOLDSCHMIDT. Alternatin -current machines. : 
97,287 PécuEUR. Gas turbine. (Date applied for, 11/12/06.)*t 
97,289 GALLETTI. Producing electric oscillations. _ а 
27,298 Јонмзох. (Heraeus, Germany.) Contacting device for elec 
instruments. 
27,303 Heintz. Primary batteries.“ 


December 11, 1907. 

27,346 Сноктох. Alternating-current induction motors. 
27,350 Gigpwoop. Electric lighting for spinning frames. : 
27,565 Tomrktns. Trolleys for electric railways and tramway" 
27,575 GvENET. Tremblers for induction coils.* o for slot 
27,578 Hit. Braking tramway vehicles and slipper blocks for: 

tram rails. А ‚Бий 
27,379 AMALGAMATED RADIO-TELEGRAPH Co. (Seibt, Germany. 

telephony.* xs 4b.“ 
27,389 ботев Corks Apparatus for electro-deposition of metal 
27,389 Poux bs. Turbines. 
27,400 RAwLINGS & SMITH. 
27,401 RAwLINGs & Smitu. Electric fuses." 
27,404 BEALL. Destination, route, stu tion 

dicators. 


26 
26 
26 
26 


Electrical and other box couplings. 


and stopping: place m 


РР December 12, 1907. 
12 Bevis & ANGoLD. Arc lamps. hon mit 
21,422 Marcom. Device to 1 tramcar hand brakes, when u 
netic or rheostatic brakes are applied. oe 
27,456 TaTLock & HoRNE. Automatic electrical transmis 
fire-alarm signal. . „ire and the like 
27,438 Ніхсніжу. Apparatus for “sherardising d ^ levice: f^ 
27,447 Siemens Bros. Dynamo Works & CLIFT. Safety ‹ 
electric winding plants.“ та 
27,453 Окт, RIEGEKR & ORT. Diaphragm transmitter. 
27,457 Нккһрк. Electric bells. ; 
27,466 WILLANS & Ковгхзох & Izan. Combined impuls? 
turbines.* 
27,486 Davy. Current transformers. 


December 13. 1907. -glow lan. 
27,497 Perrie. Metallic incandescent bodies for electric 
27,641 Pavii. Electric incandescent filament lum] 
27,543 GiMINGHAM, 
lamps. 


ms of 3 


and react 


of ele! 
Springs applicable to the manufacture uid 
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COMPANIES’ MEETINGS AND REPORTS. 


— 


Kensington & Knightsbridge Electric Lighting Co. (Ltd.) 


The ordinary meeting was held yesterday, Lieut.-Col. R. E. B. 
Crompton, C. B., presiding. 

Mr. R. S. ERSKINE (the secretary) rend the notice calling the 
meeting and the auditors’ report. 

The CHAIRMAN said: Gentlemen, you have the report and the 
accounts of the year before you, from which you will sce that although 
we propose to pay the 10 per cent. dividend that we have paid for 
some years past, we are fortunate in being able to do so, and it has 
only been by exercising extreme economy in every department that it 
has been possible to do this. In my previous addresses to you at the 
annual meetings I have pointed out that we must expect to find fluc- 
tuations in our earning power. Perhaps to the shareholdera the most 
important of these has been the average price per unit obtained from 
the public. In 1891 we were entitled to charge the public 8d. per 
unit: the actual price we did obtain was 766d. The accounts of the 
following 16 years—that is to say, up to and including the present 
year—show a steady progressive decrease in the figure we have ob- 
tained. In 1904 the average price was already 3:97d., 1905 373d., 
1906 5:44d., and for the present year (1907) 524d. These figures аге 
for the private supply, mainly for lighting, but to a very limited ex- 
tent for power and an increasing extent for heating. As you are aware, 
for heating we have been recently charging only ld. per unit. The 
above figures do not include publie lighting, which has also been 
charged at а decreasing rate. Last year we only received ап average 
of 171d. The result is that the total for public and private to- 
gether is 3°22d., and I believe in this respect you will find that we 
occupy the very honourable position of having reduced the price of the 
commodity we sell to а point that is with very great difficulty attained 
under the conditions of electrical supply at the West End of London. 
During tho past year an improvement of enormous importance to the 
public who use electricity for light has been introduced in the 
metallic filament lamp. which is now seen everywhere. These lamps 
use from one-half down to the extremely low figure of one-third of the 
energy previously used by the carbon filament lamps that have been 
in use ever since this Company was started. The effect of this is that 
the light-using public who have had the foresight to purchase these 
lamps have been able to get three times the light that they did pre- 
viously without any addition to their bills, and for some time to come 
we, the supply Company, get no benefit out of this, but, on the other 
hand, it is probable that our lighting accounts will be reduced. But 
I believe we shall not permanently suffer. I believe that the new 
lamps will show the public that electric lighting has reached a figure 
tha tno other illuminant can compete with it successfully, ar.d that its 
cheapness is such that it will be used far more wastefully, it will be 
considered far more a necessity and less of a luxury than it has been 
in the past, and that we, the Company, will soon find the advantages 
of this. For the present year no doubt, however, it is possible that we, 
in common with all the other companies, must have experienced a re- 
duction in our cutput from this cause, for in spite of the very large 
demand that has undoubtedly come to us for electric heating at 
our low price of ld. per unit, our total output of electricity has 
only increased 13 per cent., so that it is possible that a deal 
of the increase which we made is due to the henting lond and has 
been neutralised by the decrease due to the use of the new lamps. 
I have dwelt on this matter because а year or two ago there was an 
extraordinary clamour, led by the newspapers of London, who told 
their readers that they have a right to electrical supply at extremely 
low prices, This agitation was no doubt supported by interested 
parties, but the impression is abroad that if competition set in, 
if new supply companies were allowed to compete with us, that 
great further reductions could be made and the benetit to the public 
would be immense. I have already shown you that we have con- 
tinuously given to the public the benefit of all possible reductions. It 
will be seen that of our total capital only a fraction bears the 10 
per cent. dividend—that the rate of profit divided evenly over the 
whole of our capital, debentures, preference and ordinary stock, is 
approximately only 5:6 per cent., and I think that you will agree that 
that is by no means a great return when you consider the ricks which 
r have to run in our business and the other factors which we have to 
ace, 

Turning to the accounts, the cost of generation for an output in- 
creased only by 13 per cent. has been increased from £24,700 to £28,232 
—in other words, as far as generation is concerned, we have had no 
benefit whatever, but quite the reverse, for we have rather made a loss 
on the generation costs—but this matter has been rectified by the 
savings we have made in the cost of distribution, notably in the 
repairs and maintenance of the whole of our plant. The repairs 
und maintenance figures of the generating plant show £700 reduc- 
tion, and in the distribution costs about £800 reduction. In conse- 
quence of these savings we have been able to put aside to our 
depreciation fund an amount practically the same as last year. The 
balance of this renewal fund even now stands at £69,600. The figure for 
rates and taxes still continues to increase and, as heretofore, has 
been a heavy burden on us. The proportion this sum we pay for 
rates and taxes bears to our ordinary dividend is extraordinary. If 
this £6,500 were reduced by one-third we should be able to pay to 
you a bonus of 2 per cent. on the ordinary shares. With regard to 
Parliamentary matters this yeur. we have contented ourselves this 
year with co-operating with certain of the West End oompanies to 


obtain powers to help one another in cases of emergency. In con- 
clusion, I wish to point out to you into what an extraordinarily diffi- 
cult position the supply companies of London have allowed them- 
selves to be driven by listening too much to popular clamour. The 
supply to London, at its present price, has been an unutterable boon 
to the community, which has heen extremely lucky to get it. Neither 
the shareholders of the companies nor the ratepayers of the local 
authorities have had fair returns for their money and risks. All the 
benefits have gone to the users of electrical supply, who have been treated 
extremely liberally. The electrical engineers of London have done 
good service and carried out their work fully as well, if not better, in 
this country, and in London in particular, than in any country in the 
world. I have studied this question for 20 years; I have scen the 
large stations in America and on the Continent, and have studied the 
Americanised stations which have been established in this country. I 
believe it will be found that if the prices at which electricity is sup- 
plied in London are compared with those of any large town presenting 
the same difticulties, they will be fonnd lower, and that the public have 
had for many years past prices and conveniences undreamt of in cither 
New York, Paris, Berlin or Vienna. [ now move the adoption of the 
report and accounts. 

Mv. R. W. WALLACE, K.C., seconded the motion, which was carried 
unanimously. 

The dividends set out in the report were next approved, and the 
retiring directors and auditors were re-elected. 

At an extraordinary meeting which followed, approval was duly 
accorded the bill referred to by the chairman in his opening remarks. 

A cordial vote of thanks to the chairman, directors, secretary and 
staff brought the meeting to a close. 


Westminster Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Wednesday, Mr. Ермехо 
Bou Lnots presiding. 

The SECRETARY (Mr. Frank Iago) read the notice convening the 
meeting, and the auditors’ report. 

Tho CHAIRMAN: I apologise for the absence of our Chairman, 
Lord Suffield, who unfortunately hus fallen a victim to the prevailing 
epidemic. The report tells you an increase has been made in the num- 
ber of lamps and mileage of the mains, and other details interesting 
to show that this company is still progressing. You will see that the 
London County Council have now given us a new site to replace 
our Millbank-street station, and we have entered into a contract 
with Messrs. John Howlem & Co. for the erection of the buildings. 
Although on the balance-sheet and in the revenue account you 
will see larger receipts for the supply of current, we are not able 
to pay so high a dividend as we did last year. There are several 
reasons for that. In 1905, when we determined to reduce the 
charge for current, the Board were careful to carry forward a very 
considerable sum, amounting to, I think, rather more than £13,000, 
which was to be used, if necessity arose, for the purpose of equalisation of 
dividends, We considered that an advisable course to adopt, because 
necessarily a reduction in price reduces your income at first, and it 
takes some little time for the revenue to recover. Immediately wo 
were faced by an enormously increased assessment by the Council for 
the City of Westminster (that was in 1906), which has, as a conse- 
quence, increased our rates by about £6,000 in that year, and in the 
year following an additional £1,000, so that you see that by that means 
a very large portion of this sum which had been set aside was ab- 
sorbed, and then, in addition to that, we had to deal with a very large 
rise in the price of coal consequent upon the abolition of the export 
duty, and last year you will find that we had to pay something like 
44,500 more for coal than we did in the previous year. So you see 
these two items practically absorb all we had set aside for the purposes 
I have named. The increase in connections since we reduced the 
charge for current has been considerable, especially for power 
and for heat. The profit on this supply is necessarily small, 
while the introduction of the metal filament lamp tended to prevent 
a large increase in the sales for lighting. This, however, in time, 
will really benetit the company by inducing other customers to como 
on. "Those are the principal causes why we have not been able to 
maintain our dividend. ‘They are causes over which we have no 
control. The introduction by the Government of the Miners’ 
Eight Hours’ Bill is, we are told, a matter which will affect in- 
dustrial undertakings like our own to a very large extent, and it is 
prophesied that the price of coal may be increased as much as 1s. 6d. 
ог 2s. per ton, and that is a matter again, 1 suy, over which we, as a 
Board, have no control. ] can only assure you that, in all domestic mat- 
ters over which we have authority we shall not fail to exercise, as we have 
done in the past, all diligence in the direction of economy and care. 
I cannot sit down without alluding to our excellent staff. However 
good a board of directors you may possess, they are not of much use 
unless they are backed up by a good staff. From the engineer-in- 
chief, the inunager and the secretary downwards you have those who 
are zealous and active in your service, and their desire only is to 
further your interests. The three gentlemen that I huve named set 
an example to the staff which is most admirably followed. I now 
move the adoption of the report and the accounts. 

Lord KINNAIRD seconded the motion, which was carried unani- 

ly. 3n 
"Resolutions approving the dividend, and re-electing the retiring 
directors and auditors were also approved. 
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Au extraordinary general m2eting followed, at which the Bill pre- 
sented to Parliament by the Westminster Company, conjointly with 
the Kensington & Knightsbridge, the Notting Hill, the St. James 
& Pall Mall und the Central Electric Companies wax approved. 

A vote of thanks to Mr. Boulnois for presiding, the directors and 
staff, was carried unanimously, and the proceedings terminated. 


Notting Hill Electric Lighting Co. (Ltd.) 


The twenty-first ordinary general meeting was held on Tuesday, 
under the presidency of Sir WiLLIAM Crookes, F. R. S. 

The SECRETARY (Mr. R. G. Rawkins) having read the notice call- 
ing the meeting and the auditors' certificate, 

he CHAIRMAN said: This is our twenty-first annual general 
moeting, aud I have had the privilege of presiding on every occa- 
sion except one, when, owing to my absence in South Africa, I was 
unable to be present. In referring to the accounts it will be seen that 
no further capital has been issued by the Company. The details of 
the capital received und expended show that the expenditure is 
£25,520. 15s. 4d. in excess of the capital received, and I may explain 
that this balance has been provided by using our reserve funds in the 
business, which at the end of the year 1906 showed a credit balance of 
£25,531. 133. 6d. "This is a better employment of these funds than 
investing them in outside securities, especially as we are not in a posi- 
tion to require to realise them suddenly. 'The expenditure on capital 
account last year was small, and amounted to only £2,169. 15s. 11d., 
practically the whole of it being for new mains and metera, a 
matter for congratulation, as new customers have been reached 
hy our supply. Revenue shows an increase of nbout £1,009, 
but unfortunately the expenses of production having increased 
about £2,000 the balance of profit is reduced by £1,000. The 
increased costs are due almost solely to two causes, “ Elec- 
tricity supplied from Wood-lane works” £8,514, against £6,955 
the previous year, and “ Rates? £2,695, against £2,525 in 1906. These 
two differences total £1,929. The rates are higher owing to the in- 
creased assessment of our undertaking, and, as the Directors mentioned 
in their report, the Company is now paying in rates а sum equiva- 
lent to 2] per cent. per annum on the share capital. The increase in the 
Wood.lane costs was due principally to a series of unfortunate accidente 
to the plant, and although we purchased more electricity from these 
works, the extra cost we to pay owing to the accidents was 
about £1,500. The whole of the repairs have been charged against 
revenue account. The Wood-lane works being in good order 
again, the costs already show a considerable reduction, so we 
look forward to the expenses of the current year being considerably 
reduced, with a proportionate increase in the profits. I must not 
omit to tell you also, in further explanation of the higher costs at the 
Wood-lane works, that the price of coal increased very considerably 
during the last half-year, aad in our case works out about 33 per cent. 
more than in the previous year. This was not solely due to the rise in 
the price of coal, but as the breakdowns to.the plant consisted mainly 
in the failure of the automatic stokers and hand firing had to be re- 
sorted to, it was necessary to use coal of a very Еи quality in 
order to prevent any action being taken by the local authorities 
for smoke nuisance. If we could have had some arrangement, such 
as wo are trying to get by our bill before Parliament, for joining up our 
station with other stations, we could have given the crippled machinery 
a rest and repaired it at leisure. The net revenuo account shows that 
we have £19,007. 11s. 9d. to deal with. Out of this £2,000 has been 
transferred to the depreciation and renewal account, and after allow. 
ing for debenture interest, and our proportion of the Wood-lane in- 
terest and sinking fund, the balance remainiug for division amongst 
the shareholders is £11,000. 5s. 9d., which, owing to the causes I have 
just stated, is about £1,100 less than last year. The depreciation, 
renewal and reserve fund account shows vou that we start the new year 
with a balance in hand on this account of £27,446. 58., and as we are 
following our usual practice of charging all renewals and repairs to 
the revenue account, I hope it will not be necessary to trench upon 
this fund for some considerable time. 

Our output for last month shows a good increase over that of 
last year, and as the working costs are now going back to their former 
low level, everything points to increasing prosperity. It has, of course, 
been necessary for us to reduce our charges in many cases, in order to 
cope successfully with the gas competition, and I am not divulging any 
secret when I tell you that street lighting is being charged for at the rate 
of 1d. per unit, instead of 24d. as formerly. Therefore, in addition to the 
very large amount of rates paid to the local authorities, they are also 
obtaining the advantage of very cheap street lighting. A very impor- 
tant contract has just been entered into by the Wood-lane works, which 
it is confidently expected will have considerable bearing in reducing 
the costs of production of the current. The contract is in connection 
with the Franco-British Exhibition, which adjoins our Wood-lane 
station, and we have come to an agreement with the Hammersmith 
Borough Council to assist them in supplying the electricity required, 
one of the conditions being that the Council will take not less than 
1,000,000 units between April and November. This large increase in 
the output of the station should result in a ve-y considerable reduc- 
tion in the works cost during the summer. Provided, therefore, that 
there is no further rise in the price of coal, I hope that at our next 
annual meeting we shall b» able to recommend you to increaso the 
rate of dividend. I now move the adoption of the report and accounts, 
and the declaration of the dividends and bonus set out therein, 

Sir RICHARD BIDDULPH MARTIN, Bart., seconded the motion 
which, after a brief discussion, was earried unanimously, 


The retiring directors and auditors were then re-elected. 

At an extraordinary general meeting which followed approval was 
given to the bill before Parliament for linking up the undertakings 
of the Kensington and Knightsbridge, the Notting Hill, the St. James 
and Pall Mall, the Westminster and the Central Electric Supply 
Companies. | | 

A cordial vote of thanks tothe chairman, directors and staff brought 
the proccedings t5 a close. 


Bruce Peebles & Co. (Ltd.) 


At an extraordinary meeting on Wednesday the chairman (Mr. 
W. CARMICHAKL PEEBLES) said that the difficulties which the company 
had had to contend with during the past year, culminating in the pre. 
sent crisis, might be sumined up under the following heads : (1) The 
need of further working capital for carrying on the business, accom. 
panied by extreme stringency of the money markets ; (2) for the sume 
reason, the stoppage of practically all new contract work; (5: the very 
high prices of raw materials; and (4) the low price obtainable for the 
company’s ordinary manufactures through undue competition. At the 
last annual meeting they authorised the increase of the company’s 
borrowing powers to an amount not exceeding £200,000. To raise 
further money on a satisfactory basis was found im ossible at 
that time. In regard to the stoppage of practically all new con- 
tract work, he said that he had mentioned in his remarks to the 
shareholders last year that the company have every hope of proceeding 
with the construction of several new tramways and other large enter- 
prises during the year. Owing to the condition of the money market 
theso had all been delayed, whereas had they been going x 1 
the year, as was fully anticipated, the company would o ave m 
receiving the profits derivable from them, In nearly all i u 
price of raw material had been on a considerably higher basis than t : 
company was paying iu 1906, and particularly was this ME case n ' 
reference to copper. When the company was formed EE pe : | 
tainable for its ordinary manufactures were nearly double v | ey 
were to-day. There had heen a constant decline in pri A 
about, firstly, by foreign competition; and latterly, М n 
prices in this country had come down to such a x Es 
the foreigner did not find it worth while to uice y be 
continued competition amongst the home firms. T y M ad 
had, however, some valuable specialities, which, while ta e 
away from that extreme competition, had still cost large von 0 2 
to perfect and introduce, and the benefits of which had on тее 
begun to tell. The directors had taken every possible A 115 
the costs of manufacture, and the result of last yore 0 i 1 fare 
direction had been of a satisfactory nature. They had. rear ae 
large Moscow tramway contract for which the company i và Un 
and for the last few months everything had been done hy the peg 
to maintain the position of the company with the Moscow i idol 
in order to secure that contract, which they had good reason ат | 
would have proved most profitable. At present the 1 The 
option for that contract, and it was hoped it would sti ре 10 
business connection and experience of the company was E s 
able one, and if they agreed to н scheme of reconstruction 0 
substantial future for it, and it might emerge from the pre 
stronger than ever. | ee 
Me A. W. Tart, C. A., made ү шш e 

sition of the company. The buildings and works at E. 3 
were given for 1907 at £49,000, and for 1906 at £49,647. Та 
were: Working plant, machinery, tools, office кши 90 0 
patent rights, &c., £104,248, against £110,091 (in 190% dica 

oodwill was about £23,000); stock, stores, work 1555 27125050 
finished work, £82,565, against £109,595; d de а £2,880: 
against £301,572; cash in hand and bank, 45,122, i m 19): 
shares in power and traction companies, £115,771, 125 27718 The 
and special reserve fund investments, £11,937, agaist Ape 
liabilities were : Preference share capital, ETO OOR АН es with 
ordinary share capital. £141,905, against £141,995 ; Ie the Compans: 
interest accrued, £75,890, against £75 890; debts due 10 ear of over: 
£183,909, against £208,907. There was an addition 32833 and there 
draft on the Royal Bank of Scotland at Dec. 51 of е eril eerie 
WAS а reserve account—special reserve £11.556, ип E learing apo 
£27,000, The net loss, after making provision for t а 215 28. 
the contracts still on hand carried into the balance. shoe | reserve fund 
and if they deducted the general reserve fund and T in a public 
they gct £92,671. He did not think it was a M there was 
meeting to give particulars of loss on each Cone CHR involve 
one particulur contract where a certain system п h the system 
considerable expense and loss to the company throug the company 
proving unsatisfactory. In the special ciens с the com · 
were called on to replace it by another system. Alt 1110 һай male 
pany had made n loss with regard to certain laa i itnin m 
considerable profits on others. The electrical industr) to the com 
past few years had been passing through a crisis owing roduetion by 
petition of foreign manufacturers and temporary оуег-р tition, a 
the home manufacturers. There had been excessive 1 0 manufac- 
consequent heavy decrease in the sale price of a been a ten. 
tures. Along with that excessive competition there S the mone! 
porary falling off in the demand, due to the stringency ! That period 
market and also the curtailment of municipal enteros. ho Electr 
, was gradually passing. He referred to the formation t whe Compani 
Securities Trust, into which various securities held by к basis of 
were placed. An independent valuation by experts E id to the 
the formation of the Trust. Approximately half Ын independent 
conipany in cash and half in shares of the Trust. The 
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valuation substantially verified the figures at which these securities 
stcol in the books of the company. The cash which the company 
received at the formation of this Trust did not, however, benefit the 
working capital to enable the company to relieve itself of large finan- 
cial responsibilities in connection with the contract he had mentioned. 
During 1907 negotiations had been proceeding for the sale of the 

department. This department represented relatively a small 
portion of the company’s assets, and arrangements were completed 
for sale at n price considered satisfactory. After meeting the 
expenses of the sale and the discharge of the liabilities against the 
gas department, which were small, the balance of the price came into 
the company’s funds, and had been expended in the payment of wages 
and meeting bills and other obligations as they fell due. Taking the con- 
tracts as a whole the company had earned substantial benefits. They 
had enabled the company to develop lines of manufacture which thev 
could not otherwise have developed, and thereby extended the scope 
of the company's undertaking, bringing it into the field of lurge aud 
romune;ative work. Owing to the company being unable to obtain 
fresh contracts during the past year, and being unable to raise further 
workiug capital, there had been depreciation in the value of the 
assets and the tightness of the financial situation, which had brought 
about the present crisis. While the situation was undoubtedly serious, 
there was every reason to believe that if the shareholders gave the 
present BE support the greater portion of interest in the com- 
pany would preserved. A considerable number of creditors were 
sympathetic. 

The chairman then moved—** That it has been proved to the satis- 
fuction of this meeting that the company cannot, by reason of its 
liabilities, continue its business, and that it is advisable to wind up 
the same, and accordingly that the company be wound up voluntarily.” 

A number of questions having been answered, the resolution was 
put to the meeting and carried. 

Mr. Tait and Mr. Robertson Durham, C.A., Edinburgh, were ap- 
pointed joint liquidators for the purpose of wiuding up the company, 
and the liquidators were empowered to carry оп the нш of the 
company so far as may be necessary for the beneficial winding up or 
reconstruction of the same. A committee of shareholders and credi- 
tors was appointed to consult with the liquidators. The committee 
is as follows : Mr. C. E. Green, Edinburgh ; Sir J. B. Smith, Stirling ; 
Mr. H. C. Pulley, Cheshire ; Mr. R. Dempster, Cheshire ; and Mr. C. J. 
Shields, Edinburgh. 


South Metropolitan Electric Light &. Power Co. (Ltd.) 


At the meeting on Wednesday the chairman (Mr. H. St. Jons WINK- 
WORTH) said lamp connections at the end of the year were equivalent 
to 160,580 8 c.p., an increase of 15,668. The consumers numbered 
3,383, und the net revenue increased from £24,118. 173. 6d. to 
427,007. 19s. 2d. The available balance was £34,171. 168. 3d. De- 
ducting deventure interest and interim preference dividend there re- 
mained £20,250. 6s., and a dividend of 24 per cent. was recommended 
ou the ordinary shares. ‘The units sold had increased from 2,381,788 
to 2,916,607, half the increase being for power. The low price at 
which they were now supplying energy for power made it more eco- 
uomical for large users to take a supply from the company than to 
generate energy for themselves, and that branch of their business was 
increasing very rapidly. There was some reluctance on the part of manu- 
facturers who had their own plant to scrap it and take a supply from 
the company, but many of the more up-to-date firms were doing that. 
It was a gratifying feature that when a new power consumer had been 
secured the advantages of their supply ut once became apparent, and 
it invaribaly led to un extension of the demand, which showed that 
that branch of their business was upon a secure basis, and that large 
power users were beginning to realise that it paid them better to de- 
vote their capital and energies to the development of their own spe- 
cialities rather than to bother themselves with the manufacture of 
electrical energy, which was the company's speciality. Although the 
extension of the use of metallic tilament lampe might lead to a tempo- 
rary loss of revenue from existing consumers, the directors felt that 
whatever benefited the consumer must ultimately benefit the com- 
pany. The capital expenditure during the year amounted to 
£42,281. 158. 8d. The power house was now in full operation, and he 
was pleased to say that the anticipated economies were being realised, 

Mr. Н. W. BOWDEN, managing director, said the output for the 
year was 565,000 units mere than in 1906. The total cost figures were 
1:521. per unit in 1907, against 1:424. in 1906; tho average price 
obtained was 3:23d., against 3:554 ; and the etliciency of distribution 
was 72:1 per cent., against 77:8 per cent. The decrease in the latter 
figure was partly due to transformer boosting and extra loss on feeders, 
some of which were fully loaded, more particularly between Lewisham 
and Catford, so that steps had to be taken to lay down ducts and 
cables, which could be worked at the existing pressure, but would 
eventually be utilised for an extra high-pressure (10,000 volts) supply, 
which system had received the approval of the Bourd of Trade. The 
work was not completed, and it was desirable it should be proceeded 
with as soon as convenient. The cost of the extra high-pressure sup- 
ply was approximately £10,000. 


CHARING CROSS, WEST END & CITY ELECTRICITY 8UPPLY CO. (LTD.) 
The report of the directors for the year 1907 states that the gross 
earnings of the West End undertakings from sales of current, rents, 
&c., were £131,920. 13s 5d., compared with £126,145. 18s. 2d. in 1906. 
Expenses (including depreciation) were £80,114. 7s. 2d., against 


£84,088. 1s. Id., and the net earnings £51,806. 68. 3d., against 
£42,057. 173.14. After bringing in £4,574. 11s. from last year, and paying 
interest on debenture stock, there is a balance of £42,023. 9s. 2d., out 
of which the preference dividend for the year (£18,000) has been paid, 
and also an interim dividend at the rate of 5 per cent. (£10,000) on the 
ordinary shares, leaving £14,023. 9s. 2d. to be dealt with. The direc- 
tors propose to pay a final ordinary dividend at the rate of 5 per cent. 
(making 5 per cent. for the year), absorbing £10,000, and to carry 
forward £4,023. 9s. 2d. The company has now connected to its West 
Eud mains the equivalent of 538,964 8c.p. (or 30 watt: lamps, an in- 
crease of 28,575. "rhe total is made up as follows: 391,201 lighting, 
10,238 heating and 137,525 (5,501 n.r.—4,129 kw.) motors. 

The gross earnings oftheCity undertaking from sales of current, rente, 
&c., were £118,543. 11s. 11d., compared with £105,502. 13s. 2d. Ex- 
penses were £63,748. 65. 2d., against £57,324. 12s. 10d., and net earn- 
ings £54,795. 58. 9d., against £48,178. Os. 4d. Debenture interest was 
£22,875, interest on loans £7,258. 5s. 8d. and preference dividend 
£18,000, leaving £6,662. Os. 1d. The balance of £4,405. 17s. 10d. has 
been repaid to the West End undertakings and £2,256. 2s. 3d. carried 
forward. The connections to the City mains are now equivalent to 
454,757 8 c.p. (or 30 watt) lamps, an increase of 42,073. The total 
includes 287,787 lighting, 26,770 heating and 140,200 (5,608 н.р. — 
4,209 kw.) motors. 

The question of the bulk supply of power has again been carefully 
considered by the board, in conjunction with the boards of other elec- 
tric lighting companies, and they are still of opinion that the most 
practical way of dealing with the question is to entrust the bulk supply 
to an undertaking composed either of all or some of the London elec- 
tric supply companies. With this end the company are supporting 
the bill to constitute а joint committee representing eight of the 
London electric supply companies. | 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.}—The directors’ report 
states that the profit for 1907 amounts to £33,099. Os. 5d., added to 
£1,092. 4s. 11d. brought forward and £451. 9s. 11d. balance of interest, 
making £34,642. 15s 3d. After deducting debenture stock interest, 
interim dividend on 6 per cent. preference shares and on ordinary 
shares at the rate of рег cent., there is a balance of £20,924. 3s. 3d. 
The directors recommend that £11,619 be put to credit of renewals 
und depreciation fund, £619 to debenture stock premium redemption 
fund, £802 to amount written off cost of extinction of founders’ shares, 
a final dividend on the 6 per cent. preference shares, and a final dividend 
on the ordinary shares at the rate of 5 per cent. per annum (making 44 
per cent. for the year), leaving £904. 16s. 3d. to be carried forward. 
The number of 8 c.p. lamp equivalents connected оп Dec. 51 was 
240,755, un increase of 7,430 during the year, and the total number of 
units sold was 5,548,628, an increase of £240,914. The bill promoted 
to give London electrical supply companies powers of association, &c., 
will be submitted at the О сои meeting. Tho directors record 
with regret the loss by death of their colleuguc, Mr. William Page. The 
vacancy has been filled by Мг. H. R. Becton, who has been chairman of 
the Brompton & Kensington Electricity Supply Co. from the com- 
mencement. 


FIFE ELECTRIC POWER CO.—At the meeting on Saturday it was re- 
ported that during 1907 there had been a steady increase of business, 
and that the prospects of future business were most. encouraging. 


O. С. HAWKES (LTD.)—The report for 1907 states that the net 
profit (after allowing for bad and doubtful debts, and charging cost 
of replacement and repairs to revenue) was £13,149. Interim divi- 
dends of 5 per cent. on preference and ordinary shares had been paid, 
also 5 per cent. on preference account to Dec. 31, and the directors 
now recommend 5 per cent. per annum for the half. vear on the ordinary 
shares (making 5 per cent. for the year) carrying forward £3,548. 


W. T. HENLEY’S TELEGRAPH WORKS CO. (LTD.)—The directors’ re- 
port states that during the past year a net profit has been made of 
465, 302. 5з. 9d. After payment of directors’ and auditors’ fees, and 
debenture interest, und making allowance for depreciation of buildings, 
plant, machinery, &c., there remains £50,539 58. 9d., added to 
£22,320. Os. 1d. brought forward, total £72,650. 5s. 10d. £10,000 has 
been transferred to reserve and payment of a dividend on the ordinary 
shares of 15 per cent. (less tax) is recommended. An interim dividend 
of 5 per cent. was paid Sept. 2. These payments will, with the prefer- 
ence dividend for the year, amount to £49,000, leaving £23,650. ts. 10d. 
to be carried forward. 


NEWCAST:E & DISTRICT ELROTRIC LIGHTING CO. (LTD.)—At the 
meeting on Tuesday the chairman (Mr. John B. Simpson) said the past 
year’s profit was not what had been anticipated, owing to the abnormal 

rice of coal and the slacknoss of work in certain trades on the Tyne, 
but he thought the working this year would show to better advantage. 


NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—The report 
states that during 1907 the equivalent of 5,222 8 c.p. lamps for lighting 
and 3,990 in motors (total 7,212 8 c.p.) was added to the connections. 
Motors increased from 604 n.r». to 737 H. P., including 527 n. P. on hire 
fromthe company. Thenumber of consumers increased by 108. The units 
sold мего 837,161, an increase of 114 ber cout. Maximum load, 645 kw. 
(104 per cent. increase) ; loud factor, 127 per cent. Except in cost of 
coal and in rates and taxes there has been a substantial decrease per unit 
of current generated. The directors recommend a half-year’s dividend 
on the ordinary shares at 6 per cent. (making 5 per cent. for year). 


OXFORD ELECTRIC CO. (LTD.)— The report for 1907 states that the 
profit (including 4895. 118. 9d. brought forward) is £15,848. 12s. After 
providing for debenture interest, &., the balance available for divi: 
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dend is £11,519. 4s. 9d. The directors recommend dividends at rate 
of 7 per cent. per annum (tax freo) on the ordinary share capital, of 
which 2] ver cent. was paid in Sept. (£7,000), at rate of 5 per cent. per 
annum on the preference capital, of which 24 per cent. was paid in 
Sept. (£750), and at ratc of 5 per cent. per annum on the preference 
capital issued in 1907 (£291. 15s. Ad.). 42,500 has been placed to re. 
serve and renewal of plant account, leaving £977. 11s. 5d. to be carried 
forward. At Dec. 31 the equivalent of over 91,000 8c.p. lamps was 
connected to the mains. The number of units sold during 1907 was 
12 per cent. larger than in the previous year, and a considerable por- 
tion of this increase is due to current supplied for power. 

SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.|—At the meeting last 
week the chairman (Mr. G. Alderson Smith) said they had only spent 
£1,330 on capital account during the year. A dividend of 4 per cent. 
was declared. 


TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.)— The direc- 


tors' report states that the accounts for 1907 show a net profit of 
£83,571. 108. 5d. after charging interest ou debentures. To this is 
added £104,308. 11s. 6d. brought forward, making £187,880. 1s. 11d. 
Deductiog the interim dividend of 5 per cent. paid in July (amounting 
to £22,410), £165,470. 1s. 11d. remains to be dealt with. ‘The directors 
propose to distribute a dividend of £1. 4s. per share, together with a 
bonus of 6s. per share, absorbing £56,025, being at the rate of 124 per 
cent., and making, with the amount already paid, a total dividend for 
the year of £2. 2s. per share, or 173 per cent. (tax free), leaving 
£109,445. 1s. 11d. to be carried forward. The general business of the 
company during the past year has been very sntisfactory, The com- 
pany's works and steamships have been maintained in their usual state 
of ећсіепсу. 

The transfer books will be closed from 24th inst. to 3rd prox. 
inclusive, preparatory to payment of dividend. 

WIRRAL RAILWAY CO.— At the meeting on Monday the chairman 
(Mr. T. H. Jackson) said the estimated cost of electrifying the line was 


£225,C00, and the company had obtained the necessary Parliamentary 
powers. 


YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. (LTD.)— Mr 
Н. 8. Leon stated at the meeting last week that the net revenue was 
£27,377. They carried 8,627,247 passengers, and earned £59,234, in- 
creases over the previous year of 2,458,000 and £14,845 respectively. 
He regretted that their cars were unable to run right into Pontefract, 
because the Corporation of that city would not permit them to shave 
5х in. off the footpath to meet the requirements of the Board of Trade. 
After paying debenture interest and setting aside reserves there re- 
mained £9,063 to be carried for ward, 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


J. BONN & CO. (LTD.) (96,902.)—Reg. Feb. 19, capital £1,600 in £1 
shares, to take over the business of engineers, mechanical and elec- 
trical instrument and appliance manufacturers, &c., carried on by J. 
Bonn & Co. First directors are J. Bonn and A. E. Jones. Reg. office, 
97, New Oxford-street, London, W.C. | 


‚ HIRST MAGNETO co. (LTD.) (96,933.)—Reg. Feb. 21, capital £2,000 
in £1 shares, to carry on the business of manufacturers of and dealers 
in motor cars and self-propelled and other vehicles and machines of 
all. kinds, electrical, mechanical and general engineers, founders, 
fitters, &c. First directors J. F. Toohig (permanent) and A. Hirst. 


STATUTORY RETURNS. 


BATH & DISTRICT LIGHT RAILWAY CO. (LTD.)—In return to Dec. 31 
capital is £225,000 in £1 shares, of which 11,270 have been taken up. 
£11,270 has been received. Mortgages and charges, nil. 

ELECTRIC MERCANTILE AGENCY (LTD.)—According to return to 

Dec. 51 capital is £1,200 in £1 shares, of which seven have been taken 
up. 47 remains in arrears. Mortgages and charges, nil. 
: MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
Return to Dec. 31 gives capital at £350,000 in £1 shares, of which 
204,056 have veen taken up. £99,056 has been received and £105,000 
is considered as paid. Mortgages and charges, £25,000. 


MORTGAGES AND CHARGES. 
ELECTRICAL FITTINGS CO. (LTD.)— A debenture dated Jan. 31 to 
a eed au the company’s undertaking and property, 
esent und future, including uncalled capital, h i d. 
Holders, Sumuel Heath & Sona, р I EERE 
LIVERPOOL ELECTRIC CABLE CO. (LTD.) Memorandum of satisfac- 


tion, to the extent of £500, of a debenture dated Dec ere 
not more than £6,000, has been filed. uns 


A—— — ш — 


. f London syndicate, of which Lord 
Pelee ‘airman, has been formed to complete the construction of 
al. е done tramways and railways in Moscow. The Municipal Coun- 
e: N the work some years ago, but, after spending 17,000,000 
he E T progress was checked by revolutionary agencies, and 
EAM cipa ity gav e up the task, and contracted for the remainder 
With Messrs, Bruce Peebles, & Co. The syndicate having come to 
Its aid, the work is expected to go forward without delay, ^ 


CITY NOTES. 


— — 


MEMORANDA (Feb. 27). —Bank rate 4 per cent. (since Jan. B, 1908. 
Price of silver 251 —25 fd. per oz. Consols 8773-87 4 for money, and 
877687 Ps for account. Consola Pay Day, March 2; Stocks and 
Shares Continuation Days. March 10 and 25; Ticket Days, March 11 
and 26; Pay Day, March 12; Mining Share carry-over Day, March 9, 


Prices or METALS (London). Copper, cash, 58—58} ; three months, 
581—588. Lead, English, 14—144 ; foreign, 152—151. Spelter, foreign, 
158—134. Tin, English, 129—120; foreign, cash, 1283—128j three 
months, 128—1284. Tron, Cleveland, cash, 50/5— 50/4 ; three months, 
48/6—48/9. 


CITY OF LONDON BLECTRIC LIGHTING CO. (LTD.)—The transfer books 
and register of members of this company will be closed from 4th to 
18th March inclusive. 


COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—The directors 
recommend payment of final dividends on the preference shares at the 
rate of 6 per cent. per annum (less tax) and on the ordinary shares at 
the rate of 6 per cent. per annum (less tax) for the half-year ended 
Dec. 31, making 5 per cent. for the year on the ordinary shares. 
£25,000 has been placed to reserve for depreciation and £4,381 carried 
forward, 


LONDON ELECTRIC POWER SCHEMES. —In addition to the linking-up 
scheme of the London electric supply companies a bill is being promoted 
to incorporate the London & District Electric Supply Co. for supply of 
electrical energy for power in the Metropolitan area. The share capital 
is put at £4,500,000 in £10 shares, with one-third borrowing powers, and 
among the first subscribers аге Sir Thomas II. Bell, Messrs. Robert W. 
Blackwell, R. S. Guinness, R. M. G. D. Rowe, W. Dudley Ward, O. H. 
Smith, V. W. York and John Young, and it is proposed that the three 
last named, with two other persons nominated by them, shall consti- 
tute the first board of directors. The compulsory powers fot the 
acquisition of lands are not to be put in force until £500,000 share 
capital has been subscribed. The dividend on the preferred half share 
is not to exceed 6 per cent., and will be non-cumulative, and the total 
dividend on the capital is to be limited to a cumulative 8 per cent. 
The company seeks power to acquire lands at Barking е 
where, to erect generating stations, &c. Electrical energy us 
only be supplied to local authorities authorised to тр; 
energy and to authorities authorised to undertake or contract for 
the lighting of streets, bridges or public places. The о 
will also supply persons who require a supply for power, but unies 
the maximum demand of any power user exceeds 250 kw. P sno. 
such supply will be subject to the consent of the authoring í au 
tor in that area, except the user be unable to obtain from t ar ei 
risod distributor sufficient energy at a price which does not e ү» 
company’s price by 1 per cent. in respect of each 10kw. hy w y ы 
maximum of such user falls below 250 kw. Local authorities and 0 ln 
are to he empowered to transfer their undertakings to the company 
agreement. The maximum prices at which supply will he given 
as follows: Alternating current untransformed, £3 per RN 1 
kilowatt and 24. per unit; alternating current transformed, E 
and 0:34. ; direct current, £4. 10. and O'33d. After five years | 
Board of Trade will have the right to revise the scale of Шише ией 
undertaking will be liable to compulsory purchase күп lo urs 
or other body authorised by Parliament at the expiration р d ol 
the purchase price to be a sum equal to the amount proper y иле W 
on the undertaking, with such additional sum as wou a 1 
to make up the aggregate amount of dividends pum si үе the 
pany to 6 per cent. per annum on capital after uct JR : 
total amounts representing sinking, reserve and insurance ope 
Failing purchase at the expiration of 42 years, the right to The area 
may be exercised at any subsequent period of 10 yours. — County 
of the company's operations will include the administrat | ford. 
of London, West Ham, East Ham, Barking Town | i 6558 
Grays Thurrock, Ilford, Leyton, Romford, Waltham 14 acts 
Walthamstow, Wanstead, Woodford and purts of the Sanat 2: 
Romtord and Orsett in Essex: Bromley, Gravesend, й н Penge 
Bexley, Chislehurst, Dartford, Erith, Foots Cray, пон 3 Kent; 
and parts of the rural districts of Bromley and Dartfo m 
Croydon, Kingston-on-Thames, Richmond, Wimbledon, Banie | 
the Maldens and Coombe, Merton and Mitcham in Surrey ; Enfield. 
ing, Hornsey, Acton, Brentford, Chiswick, Edmonton, det 
Finchley, Friern Barnet, Hendon, Southgate, Tottenham, 
and Wood Green in Middlesex. 


MACKAY COMPANIES.—The regular quarterly dividends i 
cent. on the preferred shares and of 1 per cent. on the cour з 
in the Mackay Companies will be paid on April 1. The trans 
will be closed March 15 to 18 inclusive. 


STOCK EXCHANGE NOTICES. ‘The Stock Exchange Commit P 
granted quotations to a further issue of £82,917 sterling and a 
4 per cent. debenture stock of the Commercial G. ойга" 
further issue of £49,455 4! per cent. perpetual consolidated v^ Cou 
debenture stock of the Shawinigan Water & Power Co. ^1 conli 
mittee have been asked to allow 3200, 000 additional genera NEL 
datd Ist mortgage 5 per cent. 8500 gold bonds of the дело 
ways Co. and a turther issue of Jst mortgage 45 percent 
bonds of the Toronto Railivay Со, to be quoted. 
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turbo-dynamos may be accepted without question. The 
substitution of a system of pneumatic control for these 
springs has apparently remoyed the tendency of graphite to 
break up, while the elasticity of the air absorbs all vibra- 
tions due to tlie high speed of the commutator. Running 
tests of this gear, extending over three years, have been car- 
ried out at the Battersea (London) works of the company, and 
from a series of satisfactory trials the design has been modi- 
tied, and is now offered to engineers in the form described 
‘The machines tested are of low voltage, and it will, there- 
fore, be interesting to follow the application of the gear to 
pressures in the neighbourhood of 600-700 volts. | Кто 
our inspection of the gear we feel safe in anticipating 
equally good results as with the low-voltage machines. 


Brushes for Turbo-Dynamos. 

DESPITE the fact that the steam turbine has been with 
us as an efficient commercial machine for the past 15 years 
г more, the majority of dynamo-electric machines driven 
y this prime mover consists of alternators, The direct- 
urrent generator has been somewhat of a béte noire in 
he power house, owing to its erratic commutation and 
lashing and crackling propensities under sudden load varia- 
ions. Central station engineers are a long-suffering body 
f men, and on that account their troubles with direct- 
rent “turbos” have never been noised abroad. Like 
licawber, they have patiently waited for “something to 
un up.“ The construction of commutators for such high 
eeds as are required with steam turbines tends to agura- 
Ме the problem of the collecting gear rather than to 
mtribute towards its satistactory solution. The com- 

utator diameter is small and the length great in 

oportion, so that insulated shrinkage rings must be 
iployed to retain the bars In position against cen- 
fugal action. These serve their purpose admirably 
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The National Physical Laboratory. 

THE Report of the Committee appointed by the Treasury 
to inquire into the work performed at the N ational Physical 
Laboratory has at length been issued, and a considerable part 
of this will be found elsewhere in our present issue. The 
Committee have come to the conclusion that testing may 
be divided into two classes—namely, “Contractual Test- 
ing" and *Investigatory Testing —contractual testing 
heing that which is required to determine whether materials 
comply with the requirements of contracts, whereas inves- 
tigatory testing is that which practically forms part of many 
investigations. Hitherto there has been no distinction of 
this kind, and both classes of work have been carried out 
at the National Physical Laboratory. The Committee 
consider that contractual testing can very well be carried 
out by private enterprise, and they therefore recom- 
mend that such work be not undertaken at the National 
Physical Laboratory in future, though a few exceptions 
are to be permitted. Investigatory testing, оп the other 
hand, is to be carried on as hitherto. It will be noticed, 
however, that two members of the Committee—namely, 
Sir ANDREW NonLE and Sir JohN WOLFE BaRRY—are of 
the opinion thet any such restriction should be removed 
after a period of 10 years. It is a little difficult to under- 
stand why such a view should be taken. If the carrying 
on of such work interferes with private enterprise at the 
present time, there is no reason to suppose that it will not 
interfere equally in 10 years’ time, and the arguments 
which hold now will equally well hold then. 

We think that the recommendations made by the Com- 
mittee will be generally acceptable to those concerned. 
In cases of this kind it is often difficult to draw the 
line between the permissible and the non-permissible, 
and whether friction is to be avoided in the future or not 
will depend to a large extent on whether the recommenda- 
tions are carried out in the letter or in the spirit. So long 
as interference with private enterprise is carefully avoided 
we see no reason why any difficulty should arise. In deal- 
ing with research work it will also be notieed that the 
Committee are of the opinion that occasionally results of 
investigations undertaken for private individuals might be 
withheld from publication for a limited number of years at 
the discretion of the Executive Committee, and that in such 
cases the fees charged should be considerably higher than 
in those cases where publication is not deferred. We hope 
that this recommendation will not be construed into the idea 
that if a high fee is paid publication need not take place. 
There are undoubtedly certain cases in which it would be 
an advantage (and even essential) to withhold publication ; 
but such cases must be decided upon their merits, and any 
question of fees must follow after such a decision has been 
arrived at, and not be a determining cause of the decision. 


— — ee 
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Wireless Telegraph Notes. The Admiralty, it is announced 
has decided to erect and equip a wireless telegraph station at 
Easington, near the Humber mouth, on the Yorkshire coast. 
The station will be in the charge of a picked body of coast- 
guard signallers, who have qualified for the work. The station 
is exclusively a naval one, and will be used for keeping the 
authorities in touch with the North Sea Squadron. 

Cable Interruptions. Date of Interruption. 


Chio---Tenedos ......... ОЕ Feb. 28, 1908 
eee ез eum t cent . 7 
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Electrical Engineers Volunteers.—The King has conferred 
the Volunteer Officers’ Decoration upon Major aud Ho. 
Lieut.-Col. Thomas Belk, Electrical Engineers Volunteers (Tees 
Division). 

University of Calcutta.—Among the honorary degree 
which are to be conferred at the celebration of this Univer. 
sity's jubilee, on March 14, are the following :—D.&. Prof. 
A. Schuster, F. R. S., and Father E. Lafont, S. J., C. I. E. 

University of London. T' Times announces that at а 
recent meeting of the Council of the University of Paris the 
Vice-Rector presented to that body а loving cup, the gift of 
the University of London to the University of Paris æ a 
souvenir of the hospitality received last summer. 


Société Francaise de Physique.—We are informed that thi: 
Society will hold its annual exhibition of new physical appr 
ratus on April 23rd and 24th, at which also experiment 
made before the Society during the year will be repeated. 01 
the first of these nights members of the Society only will & 
admitted, but on the second the exhibition will be open tou 
vited guests. 

Chair of Electric Traction.— According to the Elektrote 
nische Zeitschrift, Leo Kadrnozka, engineer -in chief of tie 
Union Allgemeine Elektricitats Gesellschaft in Vienna. b: 
been appointed honorary professor at the Technische Hog 
schule in Munich. He will lecture only on electric tracus 
and the foundation of a chair specially for this purpose к et 
sidered as being a step in the right direction. 


Relation between Voltage and Arc Length in Metallic Are 
In our issue of December 27th we gave the results of wu 
researches by Guye and Zebrikoff, which showed that Mr. 
Ayrton’s formula stating the relation between voltage and a 
length in ordinary arcs was also applicable when metallic Uk 
trodes were used. In а recent issue of the Physikalische lei: 
schrijt Grau and Russ show tha“ using cooled copper eloctroit: 


» 


this law also holds when the arc length is increased to 405 


Dublin Section of the Institution of Electrical Engine 
The annual dinner of this Section was held on Saturday 15 
ing last at the Gresham Hotel. A large number of з : 
were present, the chair being occupied by Мт. T. To an 
chairman of the Section. Amongst the guests Were Sir (ur. 
Cameron; Mr. J. Р. Griffith, engineer to the Port а E 
Board ; Mr. J. H. Moore, president of the Institutos s 
Engineers of Ireland ; Mr. R. M. Batler, president of the : 
tectural Association; Mr. Frank Gill, chief wn i 
National Telephone Co, formerly hoa. sec. of t : D 
Section; and Mr. P. F. O'Sullivan, engineer to the Pa“ 
Tramways Co. 


New Method of Insulating Fine Wires. —The insulate’ 
wires such as those used in measuring instrumen stt 
matter of great difficulty, increasing a3 it does thelr wt 
and, consequently, the space occupied by them. the В 
convenience must be added those resulting js ds 
scopic properties of cotton and silk A met E du 
L Electricien seeks to overcome these difficulties 9 i cy 
a substance such as acetic cellulose for covering a 
This covering can be applied in very thin lay si Ея NE 
its great resistivity, while it is also very elasti 
hygroscopic. 

Royal Society.— Among the de: 
council of the Royal Society to be recommended for ёё 
as fellows are the Karl of Berkeley and Mr. © : 
The Earl of Berkeley has carried out some interes 
on osmotic pressure, and Mr. Dugald Clerk is naines 
our readers for his work in connection with ^ 15 IA 

Among the Papers read before this Society Jo fr- 
the following: '*On the Atomic Weight of ^ 1 possa 
T. E. Thorpe, C. B., F. R. S.; “Оп the Electrica g i? 
Moving Matter,” by Prof. F. T. Tronton, MUI 
A. О. Rankine ; and “ Оп the Nature of the Str 


candidates 


recently been inaugurated at the lled t 
Bros. Dynamo Works. Ltd., and has been calle be a V ; 
Stafford Engineering Society.” 


There must 
number of. past employees of the firm who W. 
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learn of the starting of the Society and be anxious to be associated 
with it. We have received a copy of the rules and objects of 
the Society, and copies of these can be obtained from the 
hon. sec., Mr. J. F. Crowley. Already several interesting 
Papers have been read, and on Tuesday next a lecture will be 
given by Prof. G. Kapp on The Electrification of Railways.” 
A conversazione is to be held towards the end of April to con- 
clude the present session. 


Institute of Chemistry.—The annual meeting of this Insti- 
tute was held on Monday last, under the presidency of Prof. 
Р. F. Frankland, F.R.S. The reports of the treasurer and 
councilhaving beenadopted, the president delivered his address, 
in which he referred to the progress made by the Institute and 
to the losses sustained through the deaths of Mendeleéf, Mois- 
san and Perkin. He then dealt with the difficulties encountered 
by studente in deciding the most advisable method of prepar- 
ing for admission to the chemical profession. He advised all 
serious students to aim at the associateship of the Institute, 
and to shape their courses of study in accordance with its 
regulations, working concurrently for degrees, with high 
honours in chemistry, so that exemption from the intermediate 
examination might be claimed. Не considered that the usual 
three years' curriculum was wholly inadequate for the ground 
to be covered, as the field of chemical study had increased so 
enormously in the last 25 years. In the matter of students, it 
was quality not quantity that universities required, for every 
science student was a net loss financially, and the work of the 
om was too often hampered by a large proportion of undesir- 
ables. 


Electric Lighting for Railway Carriages.— А recent issue of 
the Journal of the Western Society of Engineers contains a 
Paper by Mr. D. C. Jackson, in which some interesting figures 
are given concerning tests on electric lighting on railways. 
These are divided into (1) systems where a steam-driven 
generator is fixed in the baggage car, (2) generators under each 
car, driven from the car axles, and (3) storage battery on each 
car, which is not charged during the run of the train. For the 
first system turbine sets are now mostly in favour, owing to 
the vibration caused by reciprocating engines. Tests of steam 
consumption show results varying from 60 lb. to 901Ь. per 
kilowatt-hour. In connection with axle-driven generators, 
оте typical figures on the Northern Pacific Railway are as 
ollows: Duration of test, 31 hours; train above cutting-in 
peed and generator in operation 234 howrs; lamps lighted 
32 hours; generator output 28:6 kw.-hours; lamp con- 
umption, 14:6 kw.-hours; battery charge, 12:2 kw.-hours ; 
attery discharge, 4'; kw.-hours; average generator effici- 
ncy, 80 per cent.; power absorbed from axle (taking 3 per 
mt. loss in belt) 2:1 H.P. The total efficiency for the test 
.е., ratio of lamp consumption to mechanical power) is, 
rerefore, slightly under 40 per cent. The tbird system is the 
mplest, but requires expensive charging stations. It is most 
onomically operated on short runs, where there is heavy 
affic and many carsare so equipped. Even then it is doubt. 
lif it holds its own against the axle drive. Steam-driven 
inerators come next as regards simplicity, but require a con- 
lerable amount of attention. 


Manchester Local Section of the Institution of Electrical 
wineers. — The annual dinner of this Section was beld at the 
idland Hotel, Manchester, on Friday Jast, the chairman of 
8 Section (Mr. M. B. Field) presiding. The Council of the 
stitution was represented by Dr. R. T. Glazebrook (past 
ident) Mr. Robert Hammond (treasurer), aud Dr. E. 
ipkinson, the guests including the Mayor of Salford (Mr I. 
inkenburg), Mr. J. Adamson (president of the Manchester 
sociation of Engineers), Mr. S. Z. de Ferranti and Prof. 
Пу (Edinburgh) Мапу letters of apclogy for non-attend- 
e were received, one of which came from the Lord Mayor 
Manchester (Mr. E Holt), stating that he regretted having 
n unable to give official recognition to the representatives 
in industry by which the city had benefited so much. 


fter the loval toasts had been honoured, Mr. Hammond proposed the 
orations of Manchester and Sulford;and in a spirited speech referred 
ie occasion when, 25 vears, ago he had endeavoured to induce the 
le of Manchester City and of the Royal and Ancient Borough of 
ord to take up electricity He was pleased to say that his predictions 
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had been fulfilled, and that at the present time, with the exception of 
Tyneside, Manchester used more units of electricity per head of popu- 
lation than any other town in the country. The Mayor of Salford, in 
reply, made reference to the effects of foreign competition in this 
country, and suggested that one way of getting over the difficulty was 
to build English factories in foreign countries and fight our industrial 
opponents on their own ground. The в h of Mr. J. Adamson, who 
proposed the Institution of Electrical Engineers, was notable on ac- 
count of a plea for a technical library. "There were about 40 scientific 
societies in Manchester, and ho urged that the Manchester electrical 
шше should take the lead in proposing the installation of a reli- 
able technical library for ready reference. Dr. R. T. Glazebrook, in 
responding to the toast, referred briefly to the events of the year, and 
especially to the movement which was afoot for the purpose of per- 
petuating the memory of Lord Kelvin, and he had no doubt that Man- 
chester would be enger to share in it. Dr. Glazebrook also touched on 
the proposed establishment of Electrical Volunteer corps throughout 
the country and expected that Manchester would be asked to take a 
rt. The toast of The Local Section was proposed by Mr. S. Z. de 
erranti, who expressed the hope that, in view of the autumn Elec- 
trical Exhibition, Manchester would do everything possible to make it 
worthy of such a centre of electrical industry. Mr. M. B. Field re- 
sponded, and said that the formation of the Local Sections had given 
a great impetus to the work of the Institution. Mr. Miles Walker 
roposed Our Visitors,” which was responded to by Prof. Baily, of 
dinburgh. The proceedings of the evening were lightened by a judi- 
cious selection of humorous 1 ан and small talk” by Messrs. J. 
Gibson, T. S. Greenwood, D. Mayhew and P. C. Pope. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, March 7th. 
ROYAL INSTITUTION. 
3 p.m. Meeting at Albemarle-street. Lecture om Electric Dis- 
charge through (iases, by Prof. J. J. Thomson, F.R.S. 
Lecture 1. 
TUESDAY, March 10th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the dio dg Laboratory, University, Man- 
chester. Lecture on The Internal Structure of Metals,” by 
Mr. W. Rosenhain. 
INSTITUTION OF CIVIL ENGINEERS, 
8 p.m. Meeting at Great George-street, Westminster. 


further discussion on “ The 
Subway,” by Mr. W. B. Parsons. 


WEDNESDAY, March 11th. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the University, Edmund-street, Birming- 
ham. Paper on ‘Artificial Load for Testing Electrical 
Generators," by Messre. R. К. Morcom and D. K. Morris. 

ASSOCIATION OF ENGINEERS-IN-CHARGE, 

8 p.m. Meeting at St. Bride's Institute, Bride-lane, Fleet-street, 
Е.С. Paper: Notes on Electric Lifts," by Mr. H. D. 
Wilkinson. 

THURSDAY, March 12th. 
INSTITUTION or ELECTRICAL ENGINEERS. 

8 m. Meeting at Great George-strect, Westminster. Lecture on 
„America Revisited, 1907, by Sir Wm. Preece, K. C. B., F. R. S. 

Tur ELECTRICAL CONTRACTORS’ ASSOCIATION. 

Spon Meeting at Restaurant Frascati, Oxford-street. Paper 
On the Comparison of Carbon and Metallic Filament Incan- 
descent Lamps,” by Mr. L. Gaster. 


FRIDAY, March 13th. 


Pa 
New York Rapid 


r for 
гапа 


Риүўзїслї, SocrETY, 

s рт. Meeting at the Physics Laboratory, Royal College of 
Science, Imperial Institute-road, South Kensington. Agenda: 
„On Certain Dynamical Analogues of Temperature Equili- 
brium,” by Prof. G. H. Bryan, F.R.S. ; © Experiments on 
Artificial Fulgurites, by Miss D. D. Butcher: and ‘‘ The 
Distribution in Electric Fields of the Active Deposits of 
Thorium and Actinium,” by Mr. S. Russ. 

Juniok INSTITUTION OF ENGINEERS. 

Spm. Meeting at the Royal United Service Institution, White- 
hall. Paper on. “ Automatic Fire Extinction as applied to 
Factories,” by Mr. G. T. Bullock. 

Rovar INSTITUTION. 
9 р.п. Meeting at Albemarle-street. Discourse on Transatlantic 
Wireless Telegraphy,” by Chevalier 6. Marconi. 
SATURDAY, March 14th. 
Roya IssriTUTION, 
Albemarle-street. Lecture оп ‘ Electric 


i t 
n by Prof. J. J. Thomson, F. R. S. 


Discharge through Gases, 
Lecture II. 
JUNIOR [INSTITUTION oF ENGINEERS. 
Visit to the new General Post Office building. 
BIRMINGHAM AND 1ихткіст ELectric Curr. | 
0 p.m. Meeting at the Colonnade Hotel, New-street. E 
mingham. Discussion on “The Possibilities of Electrica 
Development,” opened by Mr. R. Borlase Mathews. 


з p.m. 


` 
. 


oe 
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about to be described, and a сла ро or multiple aim 

tentiometer, the writer has fixed on the term “resistance 

A RESISTANCE COMPARATOR. comparator? which has the merit of suitability, even though 
the instrument is adaptable to other purposes. 
TOME advantages of the potentiometer Compared with bridge methods the аша ка 
Be esp pace sed эрек он the author describes his design of | one, and only one, possibly serious source ot error, other things, 


** resistance comparator," which involves two sliders and a movable | such as, fit and proper calibration of the instrument, &., being 
slide wire ; also his design of standard resistance and Broca galvano- 


equal. That source of error is, the possibility of alteration in 
meter. In conclusion the author refers to the plotting of results, which the potential of the circuits in the interval that takes place 
may advantageously be recorded by what he terms “ ribbon-plotting. between the balancing of the stan dard an d that of Cairn sant 
which is to be compared. There are two circuits el 17 
The comparison of resistances by potentiometer method | meter method in which this can lake рүн A 95 т de dm 
has not infrequently been ae — a high TAa of 5 . к: шы ирен 
accuracy is sought, but analysis of such criticism has 1n- | slide easuring ” E ef 
variably disclosed either an imperfect knowledge of the method i. e., the “measuring а 1 die ч 
or deficiency in repairing inherent defects in the apparatus | any material change 8 : Ат i 
a [oer : rut | АЛ. ich inet a TM of ioo discharge Gur e the alteration in potential 
i nd question, it being frequently adopted by such insti- | the 3 | 
dade ав the Board of Trade, National Physical Laboratory, | in the small space of time аа. 5 
Washington Bureau of Standards, &c. Nor must it be for- | even under ordinary pene а t у ia high pe 
gotten that improvements in other methods of ды рее пее and most ce y 18 80, 
measurement have been primarily due to the compulsory ad- | of working 18 à : "Nr m 
ditional potential кеа АК necessary in resistances,| In the galvanometer ог“ орсо. oui d ph \ 
and introduced by the advent of the potentiometer method of | ever, an entirely different state о ae 19155 compared, ші 
measurement ; but for this fact itis doubtful if such improve- | the ampere “ rating of the oiu 5 
ments would have been made, in which case opponents of the | which in the lower submultiples о n а 
potentiometer method have still a debt of gratitude to pay. if they are intended for the ш ora accu ad 
Any comparison of the respective methods is manifestly | usually the case. Here, again, hee oA S ice a шї! x 
absurd if, on the one hand, there is employed a glorified form | an intelligent choice of cells, or, : ore table galvanomeet 
of Carey-Foster bridge, and, on the other, an ordinary poten- | does not exist, the emp oyma : riter ig aware of, why tat 
tiometer of, say, the (deservedly styled) Crompton type, un- | But there is no reason, that the 


M maximum 
less there is with the latter a complete knowledge, with conse- | should be made at anything like full load except for 


; 0, in the majorit; 
quent elimination, of certain weaknesses that are known toexist. | temperature purposes, and as far back as 1890, 
For, on the one hand we have an instrument pushed to the 


of cases, resort was made to artificial heating, pier 
extremity of a “single aim " and designed with but one object correction under working 5 р : 
in view—i.c., the accurate measurement of resistances—whilst | means of а thermometer an the = urposes is that den 
on the other band, we have an instrument with multiplicity of | is really essential for actual ea ү ү аа qe 
aim designed specifically for the universal measurement of cur- | be а sufficient current flow us magnitude as to fit! 
rent, volts and resistances over a wide range. with a maximum | tain a terminal potential of suc is minimum unit die 
of convenience in (and the multiplication of) each, and where | reasonable galvanometer deflection p 
moreover, maximum efficiency or accuracy in any single aim 


: , withe 

rence in the slide wire balancing point. , ое a 

was not sought or desired, inasmuch as it meant complication | gard to this much rests upon the choice of 5 
of the whole. 


PEE: 1 1 best, i- 
much as its characteristics should be coincident, of the 
In mentioning inherent weakness in the instrument it must 


be specifically understood that it is only apparent when a far 


І jati se, it is impet 
most suitable for such unit variation. In any Pur 5 н 185 
tive that comparison be made with a minimum 1aps 
higher accuracy is desired than that of ordinary practice in one 
o * * * : 
particular direction of measurement. When such is the case 


І \ . :tv. all inaceume 
* Comparison lag" to which, in reality, a^ ins 

an experienced operator who knows his instrument can, by the 

use of a little ingenuity in the employment of additional 


ted, in 

of measurement may for the greater part ne N ! 
much as it affords time for alteration of potent ^ 

apparatus (usually at hand), get a decimal point further with 

absolute safety. 


BY W. CLARK FISHER. 


А ; in the 

past been due to the personal equation nnd а 
operator or multiplicity of movements in t E P arable я 
ployed. With regard to the former it may riably stat 
ticed that an habitual potentiometer user 18 ш А 
with an alertness of movement entirely at nn 
operator, and that the difference is consi ii = ds up bob 
by the fact that the user of a potentiometer ^. up a caren 
work, whilst his fellow operator invariably ta the case, in si 
attitude upon chair or stool. Such реле bitual bridge we 
transfer to the potentiometer method the bà customer 
is at a decided disadvantage, until by an мү overcome i? 
ness in operating this lethargic attitude has ^ is to defe 
mastery achioved over the new apparatus. en ! 
in this respect that on account of discrepancies ^ prio: 
has been attributed to the method which 95 ve aware й? 
rest upon the operator; in any Case the wri : perseversn:? Ë 
instance of apostacy after fair and intelligen 
the use of the potentiometer method. mem 

In the present design of apparatus it has of the 002" 
eliminate comparison lag” by the reduction "T 
of operating movements and the bringing © alt the pes” 
convenient compass. In achieving this ге eliminate! e. 
element is, of course, affected, and it 15 hope 


This weakness has been to a certain extent eliminated by 
the introduction of the author's ** compensating " potentiometer 
(described in these columns some time ago), but it is obvious 

. that where it is desired to get well home with the last ounce in 
one direction only, it can only be effected by the design of an 
instrument having that one object solely in view. Such is the. 
case in the instrument herewith described, the necessity for 
which was more than emphasised during the wearisome pro- 
cess last year of finally checking to a high order of accuracy 
the 180 odd coils in a special “compensating instrument 
then under construction, and which had previously involved 
over 2,000 separate readings and adjustments. Life was felt 
to be too short for the repetition of such a task under similar 
conditions, so sketches made several years ago were unearthed 
and corrected and a special instrument constructed. 

Before entering into a description of this instrument, the 
writer would protest against the indiscriminate use of the 
word “ potentiometer” for any scratch collection of coils 
regardless of their purpose, or use, and that not infrequently 
by those who should know better. The application of the term 
" potentiometer " to ratio coils (which split up and do not 


in the case of those unaccustomed to the ie in P 
measure potential) and to sundry switchboard adornments and The essential feature of the instrument, 48 € blo slide "^ 
things of that ilk is equivalent to the application of the term | is the employment of two sliders and à шо of ext! 
“ chronometer ” to mill or other gearing. which last is, so far as the writer is aware, a b late E 

In order, therefore, to differentiate between the instrument novelty, the reason for which will be explain 


THE ELECTRICIAN, MARCII 6, 1908. 
ee 


DESCRIPTION. XT 
The slide wire (S/W), provided with flexible end connections, 


is carried by, but insulated from, a tubular framework (FW) 
which is free to slide upon the fixed bars, BB, shown. This 
framework, the top tubes of which are of square section (upon 
the top surface of which the scale is engraved), is actuated by 
the milled nut (№) which, since the sliders are friction-main- 
tained, gives a micromet2r movement to the slide wire The 
sliders (Ss) have each a free hand-impelled action along their 
respective tubular frameworks (F), which also have individual 
micrometer movements in the milled nuts (N,n). Any backlash 
in the respective frameworks is taken up by strained springs 
not shown in the drawings. The sliders carry contacts (сс) 
which, as shown in vertical section, сап be made to impinge 
upon opposite sides of the slide wire, S/W, which is of sub- 
stantial diameter and hangs in mid-air. A special switch not 
shown, but having instantaneous action, is provided for the 
rapid alteration of connections between the various circuits 
and for the employment of one galvanometer. 


OPERATING. 
The operating process as follows is simple and more readily 
and quickly performed than it is described. 


— — —ÓÀ 
i E N 
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centages.” There is a saving of time, 


і 


STANDARD 
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relative distance apart. In this manner two separate adjust- 
ments (with readings to be taken and noted at each) are 
replaced by a single movement simply and quickly performed 
without the necessity for readings or pencil work. 

The range over which tho slide-wire movement may be taken 
is practically unlimited, and is entirely dependent upon the 
rheostats employed, and the ease with which the operation is 
effected enables a comparatively rapid dropping of potential to 
be followed. The actual readings need not be taken until 
absolute certainty is reached and shown by concordance in 
balance of several shots, when the two points of balance are 
read off on the scale either as differences or whole values the 
difference in value may be taken either as “ parts ” ог “ per- 
paper and pencil work. 

The advantage over any bridge method is, in this instru- 
ment, very accentuated, the mercurial abomination is absent, 
the resistance of the connecting leads is of no moment, only 
one standard of definite value is employed, dirty contacts are 
negligible provided they do not offer such resistance as to 
materially affect the sensibility of the galvanometer, otherwise, 
they cannot vitiate results under any circumstances. These 
points were, of course, present under the regime of the ordi- 
nary instrument, but now with improved accuracy even the 


Fic. 1.—PLAN AND ELEVATIONS OF RESISTANCE COMPARATOR. 


(а) Balance standard resistanco (wbich is connected to slider 
marked ** Standard ") roughly by hand at any convenient point 
on the slide wire. 

(b) Flick over switch and roughly obtain by hand the 
approximate comparison balance with the slider marked 
“ Comparison." 

(c) Check back to (а), and adjust mere accurately by micro- 
meter. 

(d) Check back to (b), and adjust more accurately by micro- 
meter. 

Repeat these operations if necessary until with consecutive 
switch reversals no movement of the galvanometer takes place, 
and hence the two balancing points are definitely obtained. 

The novel point of а movable slide wire has for its 
object the fact that, whereas in the ordinary way with a fixed 
wire any alteration of potential in either “measuring ” or 
“comparison” circuits entails either rheostat adjustment or 
a readjustment of both sliders, in this instrument any altera- 
tion of potential can be rectified by adjusting or allering the 
position of the slide wire itself, so leaving the sliders the same 


bridge user's chair—without the care-encireled brow—is pos- 
sible. It is, of course, obvious that the apparatus may be used 
without the necessity of a complete instrument. A 10, 100 
or 1,000 ohm coil, or an ordinary series resistance box, 
with a suitable rheostat and slide wire is all that is 
necessary for the production of good work in the comparison 
of approximately equal coils; whilst in the matter of coils of 
unequal value a series or other box with travelling plugs will 
serve the purpose. об 

As regards the degree of accuracy and the possibility of 
error, the former can, with reasonable care, be run up to a very 
high order when once instrument and operator act as one. 
The scale is divided into 100 parts of 2 mm. each, which with 
verniers on the sliders enables 0:001 to be read with ease. 
Such full parts with suitable slide wire may be made either 
0-0001, 0-00001 or a millionth of the whole measuring circuit 
as desired, or to aecord either with the degree of accuracy to 
be attained in reading, or yet again the galvanometer charac- 


teristics. | 
(To be continued.) 
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FUSE PHENOMENA.* 
BY PROF. A. SCHWARTZ AND w. Н, N. JAMES. 


Summary.—The authors here deal at considerable length with the 
many points to be considered in choosing a suitable metal for a fuse. 
Thus, they discuss the effects of the purity of the metal employed, its 
melting point, specific resistance, oxidation, mass, arcing properties, 
jackets employed and time elements, curves and tables of results being 
given in all cases. They also deal briefly with the rating of fuges. 


In selecting в metal for a fuse the following factors have to be 
considered: (1) The degree of purity of the metal, or the constancy 
of composition of the alloy, obtainable commercially, and its cost ; 
(2) the melting point of the fuse; (3) the specific resistance of the 
metal and the coefficient of increase of resistance with temperature; 
(4) the liability to oxidation and the condition of the oxide sheath, 
whether solid or fluid, at the temperature of fusion ; (5) the mass of 
metal required for а given service; (0) the properties of the metal 
vapour for sustaining an аго; (7) the time element of the fuse. 


(1) Although many alloys have lower melting points than those 
.of the pure metals in use as fuses, this does not outweigh the ad- 
vantages which а pure metal such as copper possesses of constancy 
-of composition. 

(2) Melting Point.—This is concerned with—(a) The fire risk ; (b) 
the method of connecting the fuse to the fuse contacts on the 
carrier; (c) the character of the jacket material for enclosed 
fuses. The fire risk with metals of low melting point is due to the 
scattering of molten particles when the fuse blows, or to the per- 
sistence of the arc across the terininals. With metals of high melt- 
ing point there is an additional risk due to the fuse becoming red 
hot before fusion. Additional points are the liability of some metals, 
such ав zinc, to burn in air at the temperature of disruption, and 
that in enclosed fuses with indicator wires these wires practically 
form an open fuse of small capacity. In an enclosed fuse it is often 


|k; 


Fig, 1.—DIAGRAM OF ARRANGEMENTS OR SHORT-CIRCUIT TESTS, 


A. Anmeter. B; Adjustable low resistance. D. Main switch. F. Fuse terminals. 
; | V. Voltmeter for circuit voltage. 


impossible to judge of the actual length of break employed from a con- 
sideration of the outside overall length between the end eaps or fuse 
contacts. Also, if the soldered joints in such fuses are not carefully 
made, sufficient local heating may be set up to blow the fuse pre- 
maturely. The jacket material for enclosed fuses is largely deter- 
mined by the metal employed. for the fuse, and the materials 
employed are red or black fibre, glass, porcelain, metal tube with 
an insulated liner usually of mica or asbestos. The fibre material is 
easily worked, but is combustible, absorbs moisture, deteriorates on 
heating, and can only be employed with fuse metals of low melting 
points, It is used very largely in the United States, and possesses 
the advantage of being tough and not easily broken. Frequently 
the fixing of the end caps to the fibre tube is not substantial 
enough; where rivets are employed they are commonly placed too 
near to the end of the tube, and the end caps are in consequence 
easily blown off. Glass is not much used for enclosed fuses, as it is 
not so strong as porcelain. Porcelain would seem to be the most 
suitable material for jackets; it, however, does not lend itself so 
easily to connection with the fuse contacts, and is also more expen- 
sive than fibre. The use of metal tubes is too complicated. With 
5 1 ш Jacket d does not usually play an 
, as this is large i 

disposition of the filling. gely determined by the character and 

(3) On low-voltage circuits the resistance of the fuse forms a 
considerable portion of the total resistance of the circuit, and there- 
fore plays a not inconsiderable part in limiting the current rush on 
short circuit. A table showing the density, melting points, specific 


e etc., of the metals used for fuses is given, and it is seen that 
t e relative mass of metal required for a fuse of 20 amp. capacity 
is feed 1, silver 1°66, tin 9:9, zinc 4:1, aluminium 0°82. 
£idation.—T'use metals may be grouped as: (а) Non-oxidis- 
able metals and those in which the skin or sheath of oxide is flnid 


* Abstract of a Paper read before th ituti i і 
E fore the Institution of Electrical 
1 on March 5th, and before the Manchester Local Section on 
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at the temperature of fusion of the metal; (b) Oxidisable metals 
їп hich the-oxide sheath is sufficiently strong to hold up the 
molten metal until vaporisation occurs; (c) Oxidisable metals for 
enclosed fuses in which the oxide sheath is capable of combining 
with the es fluxing the latter, and forming а sheath or tube. 
Copper and silver may be placed in class (a). Copper oxidises 
slowly at temperatures under red heat, and as, in open-type fuses, 
copper only becomes red hot when loaded to 75 per cent. of iu 
fusing current, it is suited for circuits which will allow of an over. 
load of 75 per cent. or upwards. Class (b) consists of oxidisable 
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Fusing current in amperes, d 
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. ; ; ire in tubular boier 
A. Copper wire in air. B. Zine strip in air. C. Copper wire in 100 
D. ppa wire with asbestos partition at centre. E. Copper m a 
Calais sand filling. F. Copper wire enclosed on inductive circuit, G. Zinc step 

on non-inductive circuit. 


H y 
All the above on 220-volt circuit. A to E, non-inductive: F, inductive (0023 henry 


metals, such as aluminium, zinc, cadmium, and tin, xs e үе 
is particularly noticeable with small round wires*; wli e ч 
wires and strips the mass of metal is usually ene " 
through the oxide skin. Class (c) includes enclosed ment 
silicious fillings capable of combining with the oxide 8 о he tig 
forming a containing tube around the аго. Such п г in 
temperature at which they are formed would very probadly 
after the manner of Nernst filaments. БИ 
(5) Mass of Metal.—This is concerned with the fire ip 
time element, and in enclosed fuses with the Lepage ü 
jacket employed. The quantity of heat in a given 1 of d 
moment of melting may be calculated from the п vet 
metal, its specific heat, and temperature of fusion, and t 


mm. 
12 


Length of wire fused, 


— 
юо 


75 


Normal fusing current in amperes. 


ы rt: = RENT у? 
Fic, 3 (MEYER).—CuRVEs CONNECTING NORMAL үш Осе 
LENGTH OF WIRE FUSED FOR VARIOUS Circuit PRE 0 
A. Zinc at 2 volts. B. Copper at 2 volts, С. Copper at 


; 1025 
quantities of heat in fuses of 20 amps. capacity o ш 
metals at the moment of melting are: —copPer 1 96, zine 19 
(with spring attachment) 1:20, silver 0:90, tin 120, ву be con 
Although the quantity of heat in the fuse at disruption 2 


fire 
sidered as some criterion for selecting а metal from che ed by 
an are 


point of view, yet in our view this consideration 18 Шр 
others, such as the capacity of the metal for maintain 

the surface tension of the molten metal as influencing 
which it segregates into globules, the behaviour " not. 
metal after disruption as to whether they burn in alt € |y 
ther, the boiling-points of metals with low melting poi?" 


525, 1907. 


* Schwartz and James, The Electrician, Vol. LIN., P 
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certain that many of the globules of these metals which ans Ls dirty surfaces, and since in these experiments the object was to get 


: a ап arc if possible, short lengths were first taken with which an arc 
tered on disruption, approximate to this temperatu I ; - 
dhe mss of metal io the fuse should be kept E 1 ак ca. was formed. The length of fuse was then gradually increased until 


a point was reached at which at least three successive fuses of the 
same length were blown without an arc resulting. Under these 
circumstances the surface of the terminals for each new length of 
fuse experimented with was a clean one across which an arc had 
recently taken place. If, instead of proceeding as above, a long 
length is taken such that on blowing no arc to the terminals takes 
place, and this length is gradually reduced until an arc is formed, a 
much shorter minimum no-arc length will be obtained, since in 
this case each fresh length is tried with a dirty terminal surface. 
We find that for copper wires of 20 amperes N.F.C. and upwards 
on а 220 volt circuit the minimum no-arc length increases slightly 
as the drop in pressure in the circuit is reduced. The following 
values are each the result of about 20 experiments with a 27 amperes 
(No. 25 S. W. G.) open- type copper fuse with large terminals (350 gm.) 


on a 220 volt circuit :— 


main fuse, as this will melt quite quietly, the break being made on 

she ш T e is of high уены, and is enclosed or protected. 
or fuses o e capacity this type is worthy of m \ 

than has hitherto been paid to i á пе ов 


which have to be considered are given below, and will be discussed | Short-circuit current in terms Minimum 
seriatim :—(a) The intensity of the short-circuit current; (Б) the | of the normal fusing current. no- are length. 
сардоцу of the fuse; (с) the pressure of the circuit ; (d) the charac. JJ 5. in. 

ter of the fuse metal ; (в) the inductance of the circuit ; (f) the dis- _ N. F. C. 1i1i0 4 auuqůqo ꝓᷓB 2*9 „ 
position of the cables _or conductors to the fuse terminals ; (g) the Similarly with the same size of wire and small terminals :— 
mass of the fuse terrhinals ; (Л) the character and disposition of the FIC 4˙20 in. 
filling for enclosed fuses. N. F. C. x 10 . 5°05 ,, 


On the other hand, for smaller copper wires (Nos. 88 and 29 
S.W.G.) in open-type cut-outs the minimum no-arc length seems to 
be larger with a short-circuit current = 10 N. F. C. than with & current 
= 38 N. F. C. Further experimental results are given in a table. 

À series of photographs are given in the Paper, and a striking point 
is that а large number of arcs are de veloped. It would seem that the 
wire becomes molten along its whole length, and that under the in- 
fluence of surface tension it segregates into a number of beads or 


0 004 0°08 012 ser. u 004 Ооз 012 sec. 
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globules, the arcs forming between the beads where the cross- 
sectional area is reduced, the heat developed at these points being 
sufficient to vaporise the metal. 

In all subsequent experiments, unless otherwise stated, 88 x N.F.C. 
has been taken as the standard short-circuit current. 


Variation of Minimum No. are Length with the Capacity of the 
Fuse for a given Metal.—The minimum no.arc length for open-type 
fuses of a given metal increases with the capacity of the fuse, but not 
Proportionally. Curves connecting the minimum no-arc length and 
the normal fusing current with short circuit currents – 83 x N. F. C. 
are given in Fig. 2. These curves follow a law of the character of 
D=A+B(N.F.C.)n, where D=minimum no-arc length; N. F.C. 
normal fusing current; A, B and n=constants depending on the 
metal employed and on other factors (n being less than 1). 


Variation of Minimum No-arc Length with the Pressure of the Cir- 
cutt.—Experiments were carried out at pressures of 110 and 220 
volts on open- and enclosed-type fuses, the results of which are 
embodied in а table, and show that for open-type fuses the increase 
in length of the minimum no-are length is at least in proportion to 
the increase in the circuit pressure. G. Meyer, in a recent Paper,* 
gives curves connecting the normal fusing current, and the length 
of wire melted with the normal fusing current flowing at a given 
voltage, for copper fuses in a tubular porcelain holder. The effect 
of increase in circuit voltage in increasing the length of wire melted 
is very clearly seen in Fig. 3, by contrasting curve B, for copper at 
2 volts, with curve C, which is for copper at 102 volts. These 
curves are, however, of no service in determining the minimom 


(a) The Intensity of the Short. circuit Current.—The terms “ short. 
circuit” and * dead short-circuit ” are used very loosely, and as the 
amount of current flowing’ on short-circuit largely affects the be- 
haviour of the fuse on disruption it becomes necessary to define it 
more strictly. This can be done by specifying the drop in volts in 
the leads with the normal fusing current of the fuse under test 
lowing; thus а 3 per cent. drop in volts would allow of a short- 
гсш current equal to thirty-three times the normal fusing cur- 
‘ent. A diagram of the testing arrangements is given in Fig. 1. 
Che method of working is as follows: Across the terminals F in 
leu of the fuse was placed an adjustable resistance E sufficient to 
arry the normal fusing current of the fuse under test. For large 
urtents this resistance may be of such size as to carry one- 
ialf or one-third of the normal fusing current, the drop in this 
ase being adjusted to one-half or one-third of the drop that would 
ө obtained with the full normal fusing current. The switch D was 
hen closed and the resistance Е adjusted, so that the ammeter A 
ead the normal fusing current. The resistance B was adjusted so 
hat the difference in readings on the voltmeter V with the switch 
) open and closed was the required drop. It is necessary that the 
зівќапсе B should be small compared to the resistance E; an altera- 
on in the value of B will alter the current read at A, and will neces- 
tate a slight readjustment of E. The resistance E was now 
‘moved and replaced by the fuse. The 3 per cent. drop in pressure 
erred to has been found to be representative of the conditions 
ely to be met with in house services for main and distribution 
ard fuses, Ag already stated, the minimum length of break was 
ken as the least length at which no damage was done to the ter- 
inals on short-circuit. In carrying out experiments on the mini- 
um no-are length it was found that there was а greater tendency 
r ап arc to form across clean, freshly-fused surfaces than across 


* Theoretisches und Praktisches über Abschmelzsicherungen, Elek- 
trotechnische Zeitschrift, Vol. XXVIII., pp. 430 et seq. ; The Electrician, 
August 30, 1907, p. 799. i 
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no-are length, as they only give the length of wire melted with the 
normal fusing current flowing at various pressures. They show 
that the length of wire melted tends to become constant for cur- 
rents above 150 amperes with a given circuit pressure ; it is evident, 
therefore, that quite a different set of phenomena is introduced on 
short circuit when the wire is disrupted from terminal to terminal. 


Variation of the Minimum No-are Length with the Character of the 
Fuse Metal,—The curve connecting the minimum no- are length with 
the normal fusing current for copper wires in open-type cut-outs 
has already been given in Fig. 2 (Curve A). Under the same con- 
ditions in open-type fuses the minimum no-are length for zine is 
decidedly less than that for copper. The results of about 20 experi- 
ments in each case show minimum no-are lengths of 2 85 in. and 
3-05 in. for zinc at normal fusing current of 26 and 45 amperes re- 
spectively, and 4:2 in. and 4°5 in. for copper at normal fusing cur- 
rent of 27 and 41:5 amperes respectively. 
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Time in seconds. 
Fic. 6.—OsciLLoGRAMS OF OPEN-TYPE COPPER. FUSE on 220 voir CIRCUIT. 


А. Coil of 10 turns. B. Coil of 20 turns. C. No magnetic field. N. F. C. =20 amp. 

Zinc blows fairly cleanly; the molten metal is not scattered far, but 
occasionally some globules show a tendency to continue to burn in 
air where they fall. On the whole it is a good material from a 
short-circuit point of view. Tin in open-type cut outs with short- 
circuit currents of 10 times the normal fusing current behaves very 
much like copper with short-circuit currents limited to two or three 
times the normal fusiug current—that is to say, it blows softly and 
quietly, and it is difficult to state from visual observation when arc- 
ing takes place. The damage to terminals with tin in lengths com- 
monly employed is slight with short-circuit currents of 10 times 
the normal fusing current, With 20 or 80 ampere fuses and short- 


circuit currents of 38 x N.F. C. there is, however, a great display of 


fireworks, accompanied by copious fumes, and with the lengths 
commonly used severe damage to terminals is likely to ensue, 
With enclosed fuses the minimum no-are length was found to be 
somewhat greater for zinc than for copper; this is due to the greater 
mass of metal involved for a fuse of a given capacity and to the 


molten metal being confined by the filling, and possibly also to the 


A 
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Current in amperes. 
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Fic. 7.—O scit L0GRAMSs OF MAGNETIC EFFECT OBTAINED BY BENDING THE 


Fuse WIRE. 


A. Straight wire. B. Wire bent b i i 

i . . ack on itself for 1in. N.F.C,=20 amp. 

In each case the wire was lapped round with asbestos paper and blown d 
220 vo lt inductive circuit. 


e As already stated, in open-type cut-outs this effect is reversed, 
e zine giving the shorter minimum no-are length. 

A number of typical oscillogratiis are given to show that the dif. 
ferent metals behave in a characteristic manner on fusion with re- 
gard to the duration of the current rush on short-cireuit, the ten- 


dency of the are to persist and the inductive pressure rise on 


breaking the circuit. We reproduce a few of these in Fig. 4 


« \ 
and С for an enclosed copper fuse. 


respectively, open type fuses on 220 volts inductive circuits. 


T | ann of the Minimum No-are Length with the Inductance of 

E А Ж i . . 93 : 

Ax 1 A consideration of the oscillograms referred to shows 
inductive pressure rises of as much as four times the circuit 


pressure may be met with in moderately inductive circuits. 


metal vapour not being so quickly oxidised as when the fuse is in 


Y 
В 1 z. 4. Curve 
is for an open-type copper fuse on a 220 volt inductive circuit 


D is for an open-t i 
ran i ppe ; -type tin fuse 
on 110 volt inductive circuit; J and O for aluminium and zinc, 


; Бе m It was 
ound that the minimum no-arc length was increased on circuits with 


an induc е 023 henry | ircuits i 
luctance of 0:023 henry as against circuits in which the induc- 


tance was only that due to that of the generator and leads; the 
results are shown in Fig 2. On non-inductive circuits the ies 
showed comparatively small voltage rises, and these were of shor 
duration. Where present, the voltage rise occurs at two definite 
periods: firstly, when the current commences to fall, and, secondly, 
when it ceases. The tests were carried out on circuits of moderate 
inductance, beeause the pressure curves thus obtained gave more 
information as to the working of the fuse than with non-inductive 
circuits. | 

Variation of the Minimum No-arc Length with the Disposition of 
the Cables to the Fuse Terminals.—In order to test the magnetic 
blow-out effect obtainable from the circuit conductors, the leads to 
the fuse terminals were bent through a right angle as shown in 
Fig. 5. It was found with this arrangement that the minimum 


о 4 8 12 16 20 
Time in minutes, 
Fie, 8. 


A. Calais sand. B. Trent sand (packed,tightly). C. Trent sand (packed loosely 
External temp. 100°C. 


no-are length for open-type fuses could be very considerably rt 
duced. For instance, with a 27 ampere copper fuse on a 220 voi 
circuit with leads bent up for a distance D=4in., the minimum no 
атс length was 07 in., as against 8°6in. The length was m: 
materially increased with D-1in, and even when an are wit 
formed it was of short duration and little damage was done to the 
terminals. This magnetic blow-out arrangement might 
taken advantage of in practice, as has already unwittingly been do 
with some forms of knife-blade terminals, and terminals inw 
cables enter from the back in contradistinction to the sides. More 
direct evidence of this magnetic blow-out effect was obtained fn 
oscillograms, and typical cases are shown In the Paper. > 
A longitudinal field was next produced by winding the lead to 
fuse into a coil with a few turns through which the fuse тў 
The results are given in Fig. 6, and show that the magnetic ! : 
of considerable use in extinguishing the arc. Further ехрепше 


B 
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Fic. 9.—OSCILLOGRAMS SHOWING THE EFFECT OF THE Size or Past 
тнк FILLING ON THE BEHAVIOUR OF AN ENCLOSED 


A. Powder passed through mesh 50 to the inch. mesh Wto the isch 
B. Powder passed through mesh 10 to the inch. retained on ti 
No. 27 copper wire опа 200 volt inductive circuit. Crushed limestone 1080 


were made with the fuse wire doubled back upon itself for ei 
the legs of the loop being lapped with asbestos paper. ged in Ke 
grams are given in Fig. 7. А solenoid was then aie field: 2° 
with the fuse (a) with lateral field, (b) with longitudin aod u 
resulted in both cases in the quicker rupture 0 en in V 
creased inductive pressure rise. Oscillograms 816 “> 
Paper. A separately excited field coil gave simil 
both lateral and horizontal fields. inal” 
Variation of No-arc Length with the Mass of the Term gre 
The minimum no-are length diminishes as the termin robal- 
creased in size, and this effect is greatest with small ү : 
not so much due to the cooling of the ends of the ink. T^ 
duction as to the cooling of the aro vapour by the 97 5 are, Ш 
cooling, taking place along a transverse section of 00 ich bre 
duces at each end a small section of high resistance W 
down tho arc. | m the Cha 
Variation of No. are Length in Enclosed F uses, with t 15 les: 
and Disposition of the Filling.—In considering the sd 


Bm 
'acking PS 


(a) In general, silicious fillings favour the formation of these 
tubes, whereas cretaceous or chalky fillings do not. Thus experi- 
ments show that Calais sand and pumice form tubes, coarse emery, 
fine emery and crushed limestone give a slight formation, and 
Trent sand апа chalk do not form tubes. 

. (b) The specific heat and thermal conductivity. of the filling only 
influence the resulta indirectly, in that they affect the normal fusing 
current of the fuse. The normal fusing current for a given fuse is 
greater when enclosed and surrounded Ya filling than when free in 
air from terminal to terminal, and experiments illustrating this 
pone are referred to. In orderto compare the rate of conduction of 

eat through the various fillings the following experiments were 
made: A glass beaker was filled with a sample of the filling to be 
tested, and a thermometer was embedded in the centre of the mass 
of powder ; the beaker was then surrounded with water, which was 
kept gently boiling. A curve connecting time and temperature in- 
dicated by the thermometer was then obtained for each filling. 
These curves are given in Fig. 8; they do not exactly represent the 
relative thermal conductivities of the powders, but depend also upon 
their specific heats. The diameter of the enclosing tube and the 
quantity of filling employed were found not to exert any considerable 
effect on the normal fusing current. 

(e) The effect of the size of the particles of the filling on the dura- 
tion of the arc is shown in Fig. 9. It will be seen that the more 
finely the material of the filling is divided the more quickly is the 
arc extinguished, and consequently the pressure rise on an induc- 
tive circuit would be high. This result is supported by a large 
number of oscillograms with various powders, both coarse and fine. 
The fine powders seem to be more effective in repressing the arc 
than the coarse ones, owing to their interstices being smaller and 
less air being included. : 

(d) It was found that with fine powders the minimum no-arc 
length was shorter for both tight and loose packing than with coarse 
powders. This points to the presence of air spaces in the filling as 
having an adverse influence on the minimum no-are length, since 
the tightness of the packing has but little influence in reducing the 
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generation of steam; it will also give rise to ele: trolytio corrosion . 


in couree of time; (d) the filling may be normally dry, the liquid 
being held in a special vesel or container, and is only liberated on 
& Short-circuit taking place, when it extinguishes the arc. Experi- 
ments were made with Calais eand as representing a silicious non- 
absorptive filling. Oscillograms of a copper fuse on a 220 volt induc- 
tive circuit with fillings containing up to 128 per cent. of water by 
weight are given, and show that no very marked effect is produced on 
the action of the fuse by moderate amounts of moisture in the filling, 
but that when in excess—with 19:8 per cent. of water the filling 
was almost “ sloppy "—it produces irregularity of action in the fuse. 
Experiments were then made with a filling of Trent sand; this is 
much finer in texture than Calais sand, and absorbs water freely, 
ultimately forming a mud. As the percentage of moisture in the 
Trent sand was increased, the action of the fuse became irregular, 
but with the moderately wet sand tightly packed a quick break and 
high voltage rise resulted. The arc was broken very quickly, due 
probably to its being cooled by the evaporation of the water. This 
point is of interest in connection with a type of fuse (Fig. 10) re. 
cently placed upon the market in which & special liquid enclosed in 
a small glass tube is disseminated throughout the filling when the fuse 


is subjected to a short-circuit. When the fuse blows with a moderate . 


overload the glass tube is not broken and the filling remains dry. 
Although moisture in the filling may not very seriously affect the 
action of the fuses as far as the suppression of the arc is concerned, 
its presence in enclosed fuses is not at all desirable, as it would cer- 
tainly lead to corrosion and electrolytic troubles, particularly if a 
contact difference of potential exist between the fuse and the wire 
or lug connecting it to the fuse contacts, | 


(To be continued.) 
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DR. BRANLY'S *TELE-MECHANIC" APPARATUS 
AND PROTECTING DEVICE. 
BY LOUIS DUBOIS. 


Summary.—The author describes the apparatus recently devised by 
Dr. Branly for controlling electrical apparatus at a distance by means 
of electric waves. Such methods have been suggested for controlling 
ees and other similar uses, but they suffer from the possibility 

f the mechanism being operated unintentionally by accidental sparks. 
Dr. Branly has, therefore, devised a protecting apparatus, which is. 
here described, to prevent accidental sparks from taking effect. 


An apparatus which has considerable interest has been de- 
vised by Dr. Edouard Branly, of Paris. By means of electric 
" waves sent from an operating post he is able to act 
EX upon devices which are located at a distant point, 
and thus has complete contol over the latter. In this 

way he was able to carry out torpedo steering at a 
distance, and the tests which he made in the Mediter- 
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шаша IN ld Se Ке AB Зра Рае © atC.D. ranean with this idea were very successful. Amon 
Bias ean, the actions which can be carried out at a distancó 
Fic. 10.—‘* KooLtark ” Fuse. 


air spaces with coarse powders. Results illustrating this point are 
given in the Paper. With fine powders loosely packed there is a 
good deal of noise on disruption if the jacket is not hermetically 
sealed, and loose fillings are not to be recommended. Also when 
used vertically, as is nearly always the case, the filling will gradu- 
ally settle together more closely, leaving & portion of the wire at 
the top end of the fuse exposed. | ME 
In order further to investigate the influence of tight packing, а 
series of experiments was carried out with fuse wires set in plaster 
of Paris. This practically amounts to в fuse with a very tightly 
packed filling; such fuses give a quick break, with a consequent 
high inductive pressure rise on inductive circuits. Oscillograms on 
this point are given. In general. these fuses blow very quietly, pro- 
vided that the plaster covering does not crack or rupture ; when 
this occurs bad arcing frequently results, and a loud report is pro- 
duced. It is essential that the whole length of the fuse wire should. 
be embedded in the plaster; this can be effected by soldering the 
fuse to stout copper connecting wires, one end of the wires being con- 
nected to the fuse contacts, while the other is embedded in the 
Plaster. A containing envelope or jacket, even if only of slight 
mechanical strength, is essential for plaster fillings. | | 
(e) The presence of moisture in the filling may affect the fuse in 
the following ways : (a) By actual combination with the filling ma- 
terial, causing it to set or otherwise altering its condition e g., 
plaster of Paris; (b) a filling which has been moist may on subse- 
quent drying become more or less coherent or caked ; (c) an absor- 
bent filling or a hygroscopic one will affect the arc disruption by 


cooling it, but may give rise to considerable pressure due to the | 


are the lighting of lamps, starting of motors, firing of mines, 
working of any kind of electromagnetic apparatus; different 
kinds of machines can be set in movement to accomplish any 
desired operation. ‘Thus it will be seen that the apparatus has 
a considerable practical value. The different photographs and 
diagrams here presented show the main features of the device. 
Dr. Branly furnished the writer with the following descrip- 
tion. It is to be remarked that in order to avoid complication 
the form and position of the mechanical parts have been 
changed to some extent in the diagrams.. - 

The receiving apparatus consists of a steel shaft which is 
driven at a regular rate by a small electric motor. On the 
shaft are mounted a series of contact discs, each of which is 
designed to control one of the working circuits, such as the 
circuit which throws on the lamps, a second circuit for starting 
an electric motor, and so on. Fig. 1 shows this apparatus. 
Each of the discs carries an enlarged part or sector, against 
which there bears a contact brush. Supposing there are five 
dires on the shaft, the five sectors are spaced each over one- 
fifth the circumference, and there is only one of them in con- 
tact at a time. 

At this receiving station there is a single coherer and a sen- 
sitive Claude relay which works in connection with it, and the 
relay circuit is closed whenever a spark is sent from the dis- 
tant or operating station. Take the case of the first disc which 
is used for operating the lamps. When the disc passes the 


D 
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brush and closes the circuit, the coherer relay can close the 
circuit which operates a solenoid switch, and the latter thus 
sends the current into the lamp circuit. The solenoid switch 
is donble-acting—that is, when its circuit is closed a second 
time (at another revolution of the disc) it acts so as to open 
the switch and cut out the lamps. Thus the operator has the 
lamp circuit quite under control by means of the sparks. The 
second circuit, controlled by the next dise, allows him to close 
the circuit of an electric motor at the time when the sector of 
this dise comes against its brush. This is done by the same 
coherer and relay, and it is now connected in the circuit of 
another solenoid switch which is used for the motor. Owing 
to the spacing of the sectors there is but one of these in con- 
tact at a time, and, therefore, only one of the working circuits 
(lamp, motor, &c.) can be operated by the spark. 

The operator at the sending station must, however, be in- 
formed as to when each of the discs is making contact at the 
brush, so as to be able to send the sparks at the proper time for 
controlling each of the working circuits. For this purpose 
there is mounted at the receiving station an apparatus which 
keeps him advised of the position of the discs. This apparatus 
works a spark-producing device which sends signals back to 
the operating station, and at the latter place, by means of a 
coherer and relay, together with a Morse receiver, the signals 
are inscribed upon a paper strip which unrolls before the 


Fic. 1.—-Discs or BRANLY RECEIVING APPARATUS. 

operator. This constitutes what Dr. Branly calls the automatic 
telegraph, and it is operated at the second station by means 
of a second shaft, which is coupled to the end of the shaft 
carrying the dises. Upon the shaft is mounted a special dise 
which revolves at the same time as the other discs. It carries 
around the circumference five sets of. projecting teeth, which 
are spaced so that set No. 1 comes in contact ‘with a brush 
just when dise No. 1 commences to make contact, set No. 2 
comes in contact for disc No. 2, and so on. The use of the 


Interval 5. Interval 4, Interval 3. Interval 2. Interval 1 
<-------»> Me —  4-------- > «-Motor-» «-«--Lamps--- 


Fic. 2.— RECORD ON OPERATOR's ТАРЕ 


teeth Т А t 
Stig en ү wheel is to make a contact which sends current 
жу С ini uction coil circuit and produces a spark, and the 
Apa 118 а а signal back to the operating station, as we 
seen, n order to distinguish the signals tror acl | 
Ше dise carries © S п each other 
s one tooth which corresponds to dise No, 1, two 


teeth for dise No. ? ! 
sc No. 2, and so оп up to five teeth for dise No. 5. 


Thus à 
111: ve av { alec ‹ 
ax A, we signals made up of from one to five sparks, and 
sent E t Y Operating station at reenlar intervals The 10 AES 
registered í idv wr of 5 arii ue ete ss зе i 

g ed on the tape as shown in the diagram А (upper part 
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of Fig. 2), and the operator now sees the exact position of the 
discs. The appearance of signal No. 1 shows that dise No. | is 
now in contact, and the operator can thus control the circuit 
of this dise during the interval 1, as the dise remains in con- 
tact during this time. He thus sends a spark in this interval 
which operates the lamps, as we have seen. When signal No.2 
appears on the strip, it shows that dise No. 2 is active (dise 
No. 1 being now inactive), and by sending a spark during the 
interval 2 he can operate the circuit of the motor. During 
interval 3 he can control another device, and soon. In in- 
terval 5 he has control of the electric motor which drives 
the discs, and can start or stop this motor at will. When 
there are no work circuits to be operated it is not necessary 
that the discs should revolve, as the operator can start them 
up whenever he desires.” 

Dr. Branly uses another device, by which the operator is 
able to tell whether the working circuits, such as the lamps, 
motor, &c., have been properly closed, and the apparatus in 
each circuit is operating properly. This is especially desirable 
where, as in torpedo steering, each of the actions is connected 
with the preceding, so that it is indispenable to know whether 
each action is carried out. He Wis aer this in a very 
simple manner, by mounting on the shaft a disc corresponding 
to each of the main discs. For the lamp dise (No. 1) we thus 
have a second disc, which carries a single projecting tooth 


Fic. 5.—DEvicE FOR PROTECTION AGAINST ACCIDENTAL SPARKS. 


working against a contact brush. At the same time, upon the 
solenoid switch of the lamps is an extra contact, which 18 
closed whenever the main switch is closed. This contact, t. 
also the brush contact of the auxiliary dise, are both nw 
circuit of the induction coil, so that when the switch is el 
and the dise contact is also closed this causes a spat ' 
given by the coil, and causes another signal to be sent by the 
automatic telegraph to the main station. This signal dui 
ceived on the operator's tape, and is recognised by 18 T" 
which is that of a dash longer than the other signs. Vo.! 
on the tape B, this dash A“ occurs at the end of interval No., 
and shows that the lamp circuit has been closed by the à 
noid switch. In like manner, dash B' showsthat the motor cire! 
is closed, and so on. 

After completing his “ tele-mechanie " apparatus, «n 
it, Dr. Branly saw that in order to give the needed security * 
would be necessary to protect it against the action 0 мй 
dental sparks coming from outside sources, otherwise " 
sparks might seriously interfere with the working «if 
device. Accordingly, he devised the apparatus whic i1 
trated in Fig. 3, and in practice it is found to give very B^. 
protection. Fig. 3 shows this device, which 18 pra 
together with the coherer and relay, in working order. 
operation is as follows, 


bobs > hal 
One of the protecting devices is inserted between eit 


5 » m 4 í 3 . rois. 
the five discs above mentioned and the cireuit whieh acm 
In the system just described, the dise No. 1, for yer ihe 


closes the lamp circuit directly in the former case 


Ate А . x 5 + vite, 
modified apparatus this disc sets in motion the safety de 


00gle 


and when the proper signal is sent it is the latter which 
causes the closing of the lamp circuit. The safety device 
consists of a wheel which revolves by clockwork once in 
20 seconds, and a complete revolution of the wheel causes 
the lamp circuit to be closed. The wheel js so arranged, 
however, that it will not make a complete revolution unless a 
continuous stream of sparks is sent from the main station in 
the operating interval No. 1, as shown on the paper strip. 
One or more accidental sparks from any other source will not 
cause the wheel to make a revolution, and this principle gives 
the protection which is desired. It is to be noted that there 
is one safety apparatus (such as is shown in the photograph) . 
for each of the different circuits corresponding to the discs 
of the controlling device. The above apparatus will, the re- 
fore, use five safety devices. | 

The principle of the device will be seen in the diagrams. 
Mounted on в central shaft is the main wheel R, Fig. 4, which 
in this case is driven by clockwork at a regular rate. This 
wheel has a flange at the back, and in the flange are cut five 
slots, е, around the circumference, Opposite each slot, pn the 
main part of the wheel, is a metal contact piece, m, and all 
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Ето. 4.—РвотксттуЕ DEVICE. 


the rest of the circumference is of insulating material. On 
the contacts bear two brushes, bù’, so that when in this position: 
a circuit is completed between the brushes. The brushes in 
reality bear upon the top contact m, but are shown below for 
clearness. | 
Above is the lever L, pivoted at O and controlled by the 
electromagnet E. When the lever falle, the projecting pin g 
which it carries falls into the slot and stops the wheel. A- 
second lever, M, solid with the former, presses against a push 
pin, N, and when in this position its action upon N causes the 
stopping of the clockwork Below the lever L is a lever, Т, 
which is pivoted at the lower end (see also Fig. 5), and at the 
upper end has a shoulder designed to come under L and keep 
it held up when it has been attracted upward by an impulse of 
the magnet E. However, as the wheel revolves, one of the 
projecting pins, g, carried on the ring W and solid with the wheel 
strikes a bevelled part of lever T (Fig. 5) and pushes it to the 
rear. l'his movement frees the lever L and it is allowed to drop. 
We shall now see that a continuous set of sparks sent from 
the main station will cause the wheel to make a complete revo- 
lution. The wheel carries a projecting cam, D, and at the end 
of a revolu'ion this cam is made to trip up the lever H, and as. 
the latter is connected to the switch, this action causes the 
working circuit (e.g., the lamps) to be closed, thus obtaining the 
desired effect. | n s 
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| revolving further. 
| and stops the clockwork. Thus the wheel comes to a stop. It 


| volving without causing any progres- 
| sion of the cam. 
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The coherer of the station is in circuit with a relay, and. the 
latter circuit includes the brush contact at bb'm and also the 
electromagnet E. When at 
tact, and thus the sparks sent from the operating station work 
the coherer, and its relay closes. the circuit and sends current 
into the electromagnet E. This action causes the lever system 
L—M to turn. 
N, and allows the clockwork to start. 
the pin y out of the slot the wheel is free to revolve. 
lever L rises it trips the cam P, and 
upon the end V of lever T, as the latter has been pushed under 
it by a spring. Thus the lever L remains at the top. It will 
be seen later on that the action of the stream of sparks causes 
the wheel to make a complete revolution, so as to allow the 


rest, the brushes are upon the con- 


Lever M falls, and this releases the push-pin 
As the rise of L draws 
When 
when at the top it rests 


| Fro. 5.—DErTAILS OF PROTECTIVE Device. 


cam D to operate the switch H. But should the apparatus 
have been started by a single spark, the following action takes 
place, which has for its object not only to prevent the cam D 
from revolving, but to restore it to the original point. This 
is carried out as follows. 

As the wheel continues to revolve, one of the pins, g, of the 
circle W strikes lever T and, as we have seen, drives it back 
(Fig. 5). This removes T from the lever L, and the latter now 
falls. By so doing, the pin g which it carries will fall into 
the next slot, е, as it comes along, and prevent the wheel from 
The ваше movement brings М against N, 


now remains to act upon the cam D, 
во as to shift it back to the original 
angle. This cam is not solid with 
the wheel, so that if it is shifted back 
continually the wheel can go on re- 


fo carry this out the following 
device is used (Fig. 6). The cam is 
mouuted fast on a collar, Q, and the 
latter turns loose on the shaft Q'. 
Should the sbaft be pushed to the 
left, the bushing is locked to the main 
wheel by the pins z, which enter the 
holes / spaced around the wheel. 
When the shaft is drawn to the right 
(as shown), the collar is free from 
the wheel, and а spiral spring con- 
tained in the barrel Z brings it 
(along with the cam) to the original 
point. The movement of the 
collar is controlled by the electro- 
magnet F at the top, which is con- - 
nected with a lever, S, pivoted at I. "There is a suitable joint. 
at Y (not shown) which allows the shaft Q' to rotate. When 
current is sent into the electromagnet, the cam, therefore, comes. 
back to the zero point in each сазе. | | 

The electromagnet is operated by the falling of L (which 
takes place as above), since in falling it pressed against the 
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Fic. 6.—Dertaits or Pro- 
ТЕСТІУЕ DEVICE. 


| eam P mounted on the lever G. Аз thiscam cannot rotate, 


the lever, as a whole, is pushed to the right and makes contact 
at J. This permits current to flow to the electromagnet and 
operates the release of the cam D, as we have just seen. Thus, 
with but a single spark at the first release of the lever L, the 
cam returns to the zero point, and the lamps cannot be lighted. 
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With a stream of sparks, however, we have the follow- 
ing action: Seeing that, as above, the second contact, m, 
is now under the brushes, the coherer and relay send cur- 
rent again to the electromagnet E. Lever L is lifted, and, as 
before, the disc makes one-fifth of a revolution. Should the 
sparks continue the lever remains lifted and the wheel con- 
tinues to revolve. The cam D is interlocked with the wheel 
(a spring keeps it in place), and the wheel thus makes a com- 
plete revolution. This brings the cam D into the position 
where it trips the switch lever H, thus throwing on the lamps. 
In order to have the wheel make a complete revolution sparks 
must occur at each passage of m under the brushes. If at this 
moment there are no sparks the electromagnet E allows lever 
L to drop, causing the action which we have just seen and 
restoring the cam to the zero point. 

In order that accidental sparks should work the apparatus 
these must occur exactly at each one-fifth revolution of the 
wheel (corresponding to the passage of the contacts), and such 
а case does not fall within the limits of probability. In prac- 
tice, therefore, the operator consults his tape, and sends a 
stream of sparks in interval No. 1, thus lighting the lamps. In 


interval No. 2 he does the same for disc No. 2, and in this way 


starts on the motor, and so on. 


PNEUMATIC BRUSH GEAR AND CARBON BRUSHES 
FOR D.C. TURBO-GENERATORS. 


Designers and builders of turbo-generators for the supply of direet 
, eurrents have always been confronted with great—we had almost 
said insuperable—difficulties with the brushes and brush gear. The 
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desertis Goce ork Mia wire : broom " type of brush have been 
, е operating experience of central stati 
engineers does not appear to favour this. combination. Without 


making a sweeping statement in condemnation of this classof collect- 


ing gear we may with confidence classify it among the least 


satisfactory of the methods adopted for the particular purpose. The 
satisfactory results obtained with properly formed carbon brushes 


Fic, 2.— SECTIONAL VIEW Fic. 3.—A Ser or Bncsu HOLDERS 
оғ Атк CYLINDER AND AND PNEUMATIC CYLINDERS, 
Brusa BLOCK, } Scale 


arranged in carefully designed holders have naturally suggested 
some similar type of brush gear for turbo-generators. Мапу ex- 
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METHOD or SECURING FLEXIBLES. 


! E 
periments have been made and, without detracting from the pw] 
of the engineers responsible for them, many failures have гҮ" 
The high speed of the commutator seems to set up vibrations 
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not only fatigue the springs controlling the b 

disintegration of the carbon blocks ае еер 
The Morgan Crucible Co. (Ltd.), whose experience with carbon 
brushes is probably unique, and whose * Morganite ” brushes have 
done so much to raise the efficiency of slow and medium speed direct- 
current machinery, have been experimenting at their Battersea 
works for the past three years with various types of brush gear for 
direct-current turbo-generators. The power house of the company 
contains a number of direct-current machines, and with these the 
experiments have been carried out. After obtaining unsatisfactory 
results with spring brush hzlders it was decided that some radical 


: Fic. 5.—200 kw. Parsons 'l'URBO-GENERATOR FITTED WITH PATENT PNEUMATIC 
CannoN Ввоѕн Gran. (The air cylinders and gauges are seen to the right.) 


departure from existing practice was necessary. Tests were accor- 
dingly made with a pneumatic type of gear, and these were so en- 
couraging that patents were taken out for collecting gear based on 
this principle. The design of this has passed through various 
modifications and is now embodied in an extremely simple 
apparatus. It should be noted that the gear admits of the use of 
a smooth cylindrical commutator, and no metal is employed in the 
brush itself. 

Fig. 2 is a sectional view of one of the air cylinders used to keep 
the Morganite block in position against the commutator. In this 
cylinder C а small piston D is free to slide when under air pressure 
from the rubber bag H. The air is delivered through the stem of 
the cylinder from the squared brass bar into which it is serowed. 
At the end of the piston rod is a small conical porcelain 
tip, J, which bears directly on the centre of the brush 
block, this being slightly recessed for the purpose. A 
view of one of these brushes is given in Fig. 4. It 
will be seen from this that the block is fitted with a 
copper ‘clip which ensures good contact between the 
flexible tails and the body of the block itself. These 
flexibles are secured by a special process which has 
been found to give good contact between the metal 
and the graphite under the most severe conditions of 
load. The method of applying the air cylinders to the 
brush gear is shown in Fig. 1, which ' illustrates the 
gear in plan and end elevation. The cylinders are 
screwed into а long square bar of brass which is held 
rigid by two cradles terminating in supports, which 
are securely bolted to thé bedplate of the machine. 
The brush gear is, therefore, ways rigidly fixed, no 
provision being made for altering its position during 
running. Fig. З is a view of а set of brushes attached 
to the square bar through which the air supply is 
given. Ж "ET : be cr ee 

Fig. 5 shows a general view of a 200 kw. turbo- 
generator with pneumatic gear fitted toit. This shows 
the small accumulators or weighted cylinders by which 
the air pressure on the brushes is maintained. A foot 
pump is used to Yaise the pressure: initially, and a 
small gauge is provided by which it is kept at п given 
value, about 31b. por square inch. Fig. 6 shows a 
View of another machine, in which gauze brushes are used and 
their wearing effect on the commutator is distinetly noticeable. 


Fic. 


Pressure рег sq. in. Load in Period on , Temperature rise 


on brushes. ' amperes. test. | on commutator. 
Жалы. iuit т te 55 
T | 990 S hrs. 20 min. | 56V. 
3°35 lbs, Serer re te ee „у, ув» ә 550 | 75 ; 59°F. 
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The high polish on the commutator can be seen in Fig. 5, and 
this is not the result of the artist's brush, as we can speak 
from personal examination of the machine in question. The 


‘machine is of Parsons standard type and is fitted with com- 


pensating windings. Its normal output is 1,800 amperes at 110 
volts at a speed of 8,800 revs. per min. The peripheral speed of 
the commutator is 7,860 ft. per minute. We understand that for 
the past 12 months the machine has been running day and night 
almost without stopping, frequently carrying 2,000 amperes without 
sparking at the brushes. The commutator is not ventilated and runs 
normally at a fairly low temperature. Other machines are in use 
in the same power house, with gauze brushes, and the 
comparison of the collecting gears is certainly not 
favourable to the metal brush. This appears little 
better than a mass of fused wires, while the commutator 
—well, the least said about that the better. | 
We understand that no trouble has been experienced 
due to the failure of the rubber bags or any part of the 
air supply, but to prevent the possibility of the pressure 
being removed from all brushes at once two accumu- 
latars are always provided, so that, in the event of 
failure to one, half the brushes are still in operation. 

This type of pneumatic brush gear and Morganite 
brushes were fitted & few months ago to one of the 
turbo-generators in the Aldershot Camp station under 
the direction of Mr. A. J. Mayne, the resident engi- 
neer. The machine is a 250 kw. Parsons generator, 
450 volts, 555 amperes, and runs at a speed of 2,200 
revs, per min. This generator is not provided with 
interpoles or compensating winding, and means have, 
therefore, been provided to vary the position of the 
brushes with the load. 

In other respects the gear is identical with that 
described above. The commutator has been turned 
down several times and its remaining useful life with 
gauze brushes was very short After a period of run- 
ning and careful tests with Morganite brushes it is 
estimated that the commutator will now last 27 years. 


Through the courtesy of Mr. Mayne we are able to publish the results 


of two tests with different pressures on the brushes that he has 
recently carried out. 

The Morganite brushes used on these machines are of standard 
types, and are provided with a metal top and four flexibles em- 
bedded in the brush as described above. An essential feature of 
these brushes, besides their smooth and noiseless running, is their 
extremely low coefficient of friction (0°15), which enables them to 
be used on commutators designed for gauze brushes without in- 
creasing the temperature rise of the commutator. A perfectly 
smooth surface is developed on the commutator after a short period 
of running. 

In addition to Morganite brushes, which are specially adapted for 
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6.—CoMMUTATOR OF TUBBO-GENERATOR USING GAUZE BRUSHES. 


use on high-speed commutators and machines presenting special 
commutating difficulties, the Morgan Crucible Co. are now manu- 
facturing on а large scale high-grade ordinary carbon brushes. The 
works, which are equipped with the most up-to-date plant for the 
manufacture of these brushes, are provided with chemical and 
electrical laboratories in which brushes can be properly tested in 
various stages of manufacture, so as to ensure uniformity of 


quality 
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SOME POSSIBLE IMPROVEMEN TS OF THE DUDDELL tation of the Report of the Committee of 18:8. In paragraph 9 of that 


Report the Committee stated that 16 ld neither b 88 
CIRCUIT AS APPLIED TO WIRELESS ТЕСЕ. | desirable to compete with or interfere with йош ol materie 
GRAPHY AND TELEPHONY.* 


various kinds as now carried out in private or other laboratories,” 
and a little further on they give examples of such matters as would, 
BY A. CAMPOS. in their opinion, be proper for investigation at a public institution, 
as distinguished from the ordinary testing of materials used in com- 
inerce or in construction and machinery, which cau be, and is now, 
efficiently conducted at private establishments.” Witnesses, repre. 
senting professional analysts and engineering testers, naturally point 
to these passages as showing that the work of testing samples of 
materials in order to ascertain whether they comply with a given 
specification was laid down by the Committee of 1898 as altogether 
outside the scope of the Laboratory's activities. 

On the other hand, in defence of the present practice of the Labora- 
tory in undertaking such work, reference is made to other passages in 
paragraph 9 of the Report, in which the Committee declare that *'it 
would be of great benefit to trade if means were provided for the 
public testing of the quality of certain classes of materials” and in 

rticular, that they desire to draw attention to the evidence that 

as been laid before them as to the difficulties arising in certain 
Government Departments in their dealings with contractors and others 
which might be overcome by the establishment of an independent 
testing authority.” It is further pointed out that after the sentence 
already quoted (to the effect that it would neither be necessary or 
desirable to compete with or interfere with the testing of materials of 
various kinds as now carried out in private or other laboratories) the 
Committee add: ‘But there are many special and important tests 
and investigations into the strength and behaviour of materials which 
might be conducted with great advantage at a laboratory such as is 
contemplated in the reference. As illustrations we may mention in- 
vestigations into the behaviour of metals and other substances under 
continuous or alternating stresses, which investigations are not, sofar 
as we know, conducted at the present time at any testing institution 
in this country, and which could only be undertaken with satisfactory 
and authoritative results at a public laboratory." The authorities of 
the Laboratory also rely, in justification of ita undertaking the com- 
mercial testing of materials, upon various passages in the Report in- 
dicating that the Laboratory was intended to be the English analogue 
of the Physikalischtechnische Reichsanstalt and the Mechanischtech- 
nische Versuchsanstalt in Germany, in which institutions the commer- 
cial testing of materialsis carried out without restriction(see para raphs 
1, 13 and 18). It is further noted that in the four recommendations 
in which the committee embodies its tinal conclusions, the testing of 
materials is expressly mentioned as one of the objects for which a public 
laboratory should be founded, without any of the qualifications and 
limitations contained in paragraph 9; and that the official letter 
uuthorising the establishment, of the National Physical Laboratory 
states that ** Her Majesty's Government are prepared to udopt gen 
erally the four conclusions of the Committee аз set forth on page бо 
the Report,” similarly without qualification or limitation. One of the 
witnesses, Mr. Alexander Siemens, who was himself a member of the 
Committee of 1898 and has been a member of the Executive Committee 
of the Laboratory, appeared to bold that the terms of the d 
would justify the Laboratory in accepting apy testing work that 
might be offered to it, even work already well carried out in poe 
establishmente, so long as the person offering the work deliberately 
preferred to send it there rather than elsewhere (1548). Other repre- 
sentatives of the Laboratory, however, put forward a less extreme 
contention. Thus, Dr. Glazebrook quite candidly recognised that on 
this question the Report was not self-consistent (109). Thie bud 
sistency, he says, has been acknowledged from the commencement : 


The author in the first part of his Paper briefly reviews the pro: 
gross that has been made in the use of the arc for purposes of wire- 
less telegraphy and telephony. He refers especially to the work of 
Duddell and Poulsen in this connection, chiefly with regard to the 
improvements introduced by the latter. 

In the second part he considers the possibility of obtaining а 
mechanically-driyen generator which will produce undamped oscilla- 
tions and replace the one or other similar arrangement in the 
Duddell circuit. This machine would have to satisfy the conditions 
and algebraic relations studied by Duddell and others, and to be 
capable of producing in an oscillatory circuit & continuous series of 
electromagnetic oscillations. 

A machine which satisfies the required conditions, and has been 
suggested for the purpose, is the series dynamo. The author con- 
siders, however, that the use of such an arrangement would give 
rise to difficulties on account of hysteresis in the iron, if especial 
precautions were not taken. This effect may be diminished by suit- 
ably choosing the self-induction, or better, by compensating it by the 
use of an auxiliary exciting circuit. With shunt dynamos excited 
from a suitably-chosen circuit, characteristic curves, similar to 
those of a series dynamo, ean be obtained. They may be employed 
for the same purposes and the presence of the iron may be more or 
less compensated in them. Further, on account: of the limited 
power usually required, ironless dynamos will probably be sufficient 
und should correspond even better to the most favourable conditions. 

In general, both for series and shunt dynamos, it may be noted 
that the wear of the brushes for commutation gives use to groups 
of oscillations, produced by a periodic variation in the wave-length, 
the shape, &e., of the oscillations. This property should be very 
useful in some cases. In the majority of cases, however, and espe- 
cially in wireless telephony, the use of truly continuous oscillations 
is more adaptable. In these cases the employment of homopolar 
dynamos, instead of ordinary dynamos, may be advantageous. 

In conclusion, the necessity of having a method for mechanically 
producing electrical oscillations more workaday and regular than 
that at present employed is greatly felt. It is said that several 
companies are trying to solve this problem, and it therefore seems 
as if the are would only be a transitory arrangement destined to be 
shortly replaced by more perfect methods. 


NATIONAL PHYSICAL LABORATORY. 
REPORT OF THE COMMITTEE APPOINTED BY THE 
TREASURY. 


The Committee, consisting of the Right Hon. G. Balfour, Sir 
Andrew Noble, Bart., K.C.B., F. R. S., Sir J. Wolfe Barry, 
K.C.B., F. R. S., Mr. W. J. Crossley, M.P., and Mr. R. Chalmers, 
C.B., was appointed to inquire generally into the work now 
performed at the National Physical Laboratory, with special 
reference to :— (1.) The character of the mechanical, physical 
and chemical tests undertaken there ; (ii.) the possibility of 
their interfering unduly with the business of other agencies ; 
(ii.) the desirability of publishing the results of all such testing 
work ‚апа to report (1) whether having regard to the industrial 
interests of the country generally, and to those of private 
agencies, any change is desirable in the scope of the work of the 
Laboratory, and (2) on what lines any further development of 
its business should proceed. After giving a brief account of 
the events that led up to the establishment of the Laboratory 
the report proceeds as follows — : 


and the Executive Committee were aware of the provisions It 115 
Report relating to non - interference with the business of р : 
agencies and tried to observe them ‘‘as far as possible, consisten ^ 
with other statements in the Report (112, 115). Similarly, dl 
Rayleigh, when asked whether he considered that tho рсе 
the Laboratory, especially with regard to the testing of materials, | 
ав а matter of fact, observed the letter and the spirit of the шо 
mendations of the Treasury Committee, replies: "' I am not £0 кй 
about the letter. I think it has the spirit except, perhaps, in 1642) 
very small matters. 1 think the letter is a little GA es (1 4 А 
In view of these frank admissions by men so well qua ified to i 
what. was in the minds of the Committee of 1898 (Lord Rayleg in. 
himself Chairman of that Committee), it seems to us protitless о 
quire what is the correct interpretation of the linguage used in 


ot ' А - .define in clearer 

(ere of opinion that the work proper for a National Physical | Кене, Je ie of mors importanes to MISE o hink it, deinde 
Traces! ag n t | 15 0 Mk correctly laid down, so far as the main ЖОР in биш be followed by s National Physical Laboratory in 
od ) ion 15 t e Committee of 1898, and that this work regard to this undoubted! а alt-question. - 
ing on ii dustrial robl CCC Before enterin upon ыз bask, dt ma be convenient to Aad 
of instruments | =f о and the standardisation and verification | short account of the сапе P tually followed in connection wi 1 the 
аде, ‚ but also—under proper restrictions—the testing of question by the Е Сев up to the present time. ie 

There are ~ ЕЕЕ i : з 31 1 p : iv ag 
"шге ше. however, two subsidiary point to which our attention is | ofall it is to be noted that аву grievance SEE th pae 
bility that the me н , hs ic [ш „ i tical. Thenumber of cases in which poutine or commercial testing 0 
taken by the Laborato e JN and chemical tests actually under- | matorials has hitherto bee: dertaken has been exceedingly Sm 
Ace Жекей ы ү PE adi ш, мы private enterprise; | and the fees earned bv this Ы inappreciable amount. 
Wa have takona Borse ble e n^n all such testing work. was, in fact, readily admitted by witnesses intereated in such testing 
aon both of them a marked diver it of evidence on both these points, | that their apprehensi ts : ^o with their businesses were 

As ergence of opinion hus been disclosed. VVV on any 


j regards undue interference with the business of other agencies, 
rey has in large mensure turned upon the right interpre- 

Abstract of a Paper read b ? j i i i bsenc® 
Tis | efore L'Associazone Elettrotecnica | tained in varagraph 9 of the Report, are the main cause o з репо 
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done little in the way of ordinary testing of materials, this is in part 
due to want of adequate equipment, in part also to its situation. Dr. 
Glazebrook informed us that from the first it was decided to undertake 
commercial work (74), and this is confirmed by a printed Statemont 
of Work undertaken by the Laboratory,” issu officially in 1002. 
within two months of its opening, in which it is announced that the 
Laboratory ‘‘ will undertake all such tests on machines, instruments 
and materials as its equipment will permit. Neither this publication, 
nor any of the earlier pamphlets issued annuall by the different de- 
partments of the Laboratory, giving particulars of the tests aud details 
as to fees, contained any suggestion that the Laboratory recognised 
any restriction on the testing work it was willing to undertake other 
than that imposed by the insufficiency of its equipment (181. The 
first hint of such restriction in the interests of private agencies occurs 
in ls pamphlet of 1906, and then only in connection with chemical 
analvses. 


The inadequacy of the Laboratory equipment has, until quite lately, 
been & very real check upon the amount of work which it might other- 
wise have undertaken under the head of testing of materials. This is 
especially true of the engineering branch. It is only within the last 
few montbs that a 100-ton testing machine has taken the place of the 
small 10-ton machine with which the Laboratory began its operations. 
It was always intended to improve the equipment so far as funds from 
time to time permitted, and in 1904 the Executive Committee pre- 
sented to the сечене а carefully prepared memorandum іп support 
of a request for additional contributions from the Government. 
Among the reasons for this application the need of better equipment 
for the engineering department figures prominently. ‘‘In this de- 
partment,” say the Executive Committee, ** increasing facilities for 
testing materials are urgently needed. Requests are continually 
being made for work which it is quite e to carry out. The 
Laboratory possesses only a small 10-ton testing machine. Recently 
application was made by the Marine Department of the Board of 
Trade for a series of important tests involving the use of а 150. ton or 
200-ton machine. These the Director was ob ized to decline, and in 
reply the Marine Superintendent wrote stating that while other 

laces existed where the experiments in question could be conducted, 
it would be ‘a decided S Een go if such tests could be carried 
out at an impartial and independent establishment." The тето. 
randum proceeds to suggest that a 300-ton machine should be 
constructed for the Laboratory. There are cther institutions in 
which work requiring 100-ton machines can be carried out, and the 
machine at the Laboratory should be capable of taking special work, 
such as the testing of girders and struts used in constructive iron work, 
the testing of cables, wire ropes and hawsers or of pillars and starchions. 
Besides the large testing machine,” the Committee go on to say, 
" provision should be made in the Engineering Laboratory for the 
testing of stone, brick, concrete, cement and other building materials." 


It is evident from these and other passages in the Memorandum that 
a great extension of the testing of materiuls was in contemplation, and 
that a considerable increase of revenue from fees was expected to result. 
Indeed, Dr. Glazebrook plainly describes the Memorandum as con- 
taining **a claim on the part of the Committee of 1904 to cover the 
work of the Versuchsanstalt and also the work of the Reichsanstalt " 
(1751). He admits that this was a lerge claim, and thinks the Сот. 
mittee felt it to be so, and for that very reason accompanied their 
application for additional funds with an earnest request ‘‘that the 
Lords Commissioners of His Majesty’s Treasury will carefully consider 
the work and organisation of the National Physical Laboratory with a 
view of laying down the lines that ought to be followed in the future.” 
In making this request, the Committee may have been conscious of 
some inconsistency between their proposals for the development and 
future working of the Laboratory and the reservation in favour of 
private agencies, contained in paragraph 9. But, if this consideration 
was present to their minds, it nowhere appears in a definite form in 
the Memorandum. Nor does the Treasury seem at this period to 
have raised any question as to the interests of private establishments. 
According to Lord Rayleigh's evidence its influence has been con- 
sistently exerted to impress upon the authorities of, the Laboratory 
the necessity of obtaining the funds they required, as far as possible, 
by means of fees. Perhaps, adds Lord Rayleigh, “ that has pushed 
us a little in the direction of undertaking what we might not otherwise 
have done " (1649). | 

It must be remembered that up to the year 1905 no complaints had 
been made that the sphere of private enterprise was being invaded by 
the Laboratory. The alarm was first raised by the analytical chemists, 
and in consequence of representations made by the Society of Public 
Analysts and by the Society of Chemical Industry, certain changes, 
already referred to, were introduced into the pamphlet issued by the 
Laboratory in 1906. These changes seem to be on the whole regarded 
by those interested. as sufficient, if acted up to in spirit as well as 
in the letter, to aftord them reasonable protection (301, 509). In the 
1906 pamphlet fees are no longer specified, and an explanatory state- 
ment is added, making it clear that chemical analyses ee part 
of the ordinary work of the Laboratory so far as they may required 
for the urposes of the physical or mechanical examination of a material. 

In addition. however, to these concessions, the Society of Chemical 
Industry further asked for the insertion in the opening sentence of the 
pamphlets of the words given below in italics :— | 

The National Physical Laboratory has been established TD 
ав а public institution for standardising and verifying instruments, 
for testing materials, a» distinguished from 17 | 
materials used in commerce or in construction and mac inery, which 


testing can be, and now is, efficiently conducted at private establishments, ! 


testing of 
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and for the determination of physical constants.” The Institute of 
Chemistry also asked for’a limitation in practically the same words. 

The Laboratory authorities did not consider that this restriction 
had been imposed upon them. Public attention has since boen called 
to the matter, and ultimately the questions at issue were referred for 
consideration to the present Committee. 

The ovidence we have received shows that private testing establish- 
ments, and also professional analysts who are in the habit of addin 
engineering tests to chemical analyses, were beginning to look on the 
policy they attributed to the Laboratory as a serious menace to their 
interests. We are резе to regard these fearsas exaggerated. We 
are convinced that it has never at any time been the intention of the 
authorities of the Laboratory to ignore entirely the limitations of 
paragraph 9 and compete injuriously or unfairly with private agencies. ' 

ven were it otherwise, the unfavourable situation of Bushy House, . 
away from the great manufacturing establishments, and from the 
offices of consulting engineers, would probably always preclude it from 
absorbing any large share of the business carried on by those agencies 
(1616). e think, too, that there is some force in the argument urged 
by Mr. Maw (1612), that the research work of the Laboratory in devising 
new methods of testing and elaborating old ones, would probably do 
more in the long run to increase the business of existing agencies than 
competition in the work of commercial testing is likely to diminish it. 
But, while holding that the apprehensions of those interested in testing 
work are probably excessive, we cannot regard them, in view of the 
diverse interpretation placed upon the Report of 1892, and of the im. 
portant additions recently made to the equipment of the Laboratory, 
as unreasonable or wholly without foundation. A more precise formu. 
lation of the testing work proper to be undertaken by the Laboratory : 
is evidently desirable in order that public and private interesta may 
be as far as possible harmonised. | 

In forming our conclusions on this question, there are two arguments, 
one urged for, and the other against, the undertaking of commercial 
testing work by the Laboratory, to which we are unable to attach 
weight. It is sail on the one hand that unless the Laboratory is 
allowed to undertake ordinary commercial testing, it will be insuffi. | 
ciently provided with funds for the less remuuerative but more 
important part of its work (1583, 1819). The actual fees for tests of 
this character have been so exiguous in the past, that tho argument 
could at best have force only in reference to prospective income and 
expenditure. Even as regards the future, we believe that if the 
arrangements we propose are carried out, the revenue derived from 
fees, together with payments made for investigations undertaken on 
behalf of private persons, will not fall substantially short of that 
anticipated by the Executive Committee in their Memorandum of 
1904. If, however, it be thought essentially unfair that a State-aided 
institution should in any way trench upon the field of private enter- , 
prise, financial considerations must clearly take a second place; and 
we put so high a value on the work of the National Physical Laboratory 
as to feel that, if it were really in danger of having its resources 
crippled in order that a principle of public policy shoul be observed, 
its claim upon the State to make good the loss would be irresistible. 
On the other side it has been strongly pressed upon us by several 
witnesses as a reason for refusing to allow the La ratory to under- 
take commercial testing, that any ge development of its activities in 
this direction would gravely impair its usefulness in that higher work 
of research which is its true and proper function (324, 413, 603, 742, 
799, 950). The experience of the Reichsanstalt and the Material. Prü- 
fungs Amt in Germany may fairly be quoted against any such appre- 
hension (1754, 1757. No doubt if the energies of the entire staff of 
the Laboratory were to be largely absorbed in purely commercial work 
this would be an evil. But we see no probability that this result will 
ensue, no matter how the issue at present in controversy is decided. 
On the other hand, we agree with the authorities of the Laboratory that 
a certain amount of ordinary routine testing is of real value for the 

urpose of keeping the staff continuously abreast of practice (161, 1757). 
f all so-called commercial testing of materials is to be rigidly ruled 
out, its exclusion would, we think, react with serious effect on the re- 
search work itself of the Laboratory, so far as industrial problems are 
concerned. 
(To be concluded. ) 


New Maximum Demand Meter.—According to La Houille 
Blanche, when electrical energy is paid for on the system 
known as tarif à forfait," it is necessary that the consumer 
should not exceed the amount of his “ forfait." To offect this 
a rocking arrangement is used which consists essentially of an 
electromagnet attracting an armature, fixed to a beam and 
oscillating about an axis, mounted on a fixed support. This 
beam carries & point at one end, which dips into a mercury 
cup. The current passes through this cup to the beam and 
coil, and the attraction of the latter is counteracted by a 
spring. When, however, the current exceeds a certain pre- 
determined amount the force of the spring is overcome, the 
beam is attracted and the circuit broken. The beam then 
ties back and a succession of makes and breaks are thua 
obtained. This oscillatory effect makes it impossible for the 
current to be used, and it continues until the excess current 
is cut off. Regulation can be effected by means of a screw. 
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would have control of the boilers and engines, and who 
would preferably hold a chief Board of Trade certificate. 

It appears to us, however, that no such hard-and- fast rule 
can be laid down. The staff that is desirable will depend 
partly upon the qualifications of the chief engineer and 
partly upon the size and character of the station. We do 
not think that it is necessarily important to fall back upon 
a training acquired in the mercantile marine, although 
such a training undoubtedly has great advantages. There 
is no particular reason why sound mechanical training 
should not be obtained within the four walls of a genera- 
ting station, aud, if such training is systematically carried 
out, фпеге 1з no reason why most chief engineers, though 
essentially electrical in their attainments, should not have 
had ample experience in the management of engines and 
boilers before reaching a position of full responsibility. 
Many of our chief engineers have made a special study of 
the conditions necessary for maximum econo my in steam 
plant ; they have introduced modifications in their plant, 
and have obtained results which we think would not have 
been improved had they been trained purely as mechanical 
engineers. 


Nevertheless, the report, and the circumstances which 
gave rise tu it, show the great importance of mechanical 
engineering in electrical work. Electrical engineering is 
often spokeu of as something quite distinct from other 
branches of engineering, whereas, in reality, electrical 
engineering depends essentially upon mechanical engi- 
neering, and, from the practical point of view, we should 
do better to regard it as more or less an extension of 


the mechanical art. For the same reason technical 


colleges would be well advised to devote more time 
in the electrieal courses to the study of engines and 
The student who has passed 
through a course of electrical engineering in most of our 
colleges is extremely ignorant of mechanical matters, and 
feels very much at a loss when he enters a generating 


boilers and their accessories. 


station because the purely electrical features do not pre- 
dominate. The good or indifferent running of a generat- 
Ing station does not depend very much upon the elec- 


trical plant, assuming, of course, that this is satisfactory at 


the start, and is suitably designed for the purpose ; the 
efliciency of such plant is fixed once for all by the makers. 
The efficiency of steam plant, on the other hand, depends 


upon the working and adjustment, so that the idea of 


launching a student into central station life with compara- 
tively little knowledge of steam plant is, to say the least of 
it, rather unsatisfactory. 


REVIEWS. 


Copies of the undermentioned works can be had from The Blectrician Office, ро: 
free, on receipt of published price. Add 5 per cent. for abroad or for foreigu books. 


| — 
Alternating - Ourrent Motors. By A. S. MCALLISTER. 2nd edition. 
(New Vork: McGraw Publishing Co.) Pp. xi.—284. $3 net. 

The first edition of this work was reviewed in The Electrician 
of June 28th last year. The second edition, which is now 
before us, is slightly enlarged and revised, but without showing 
any substantial alteration. A small treatise on the diagram of 
the synchronous motor has been added as а separate supplement 
to the book. As a whole, our opinion on the work, as expressed 
in our first review, has not been modified. There is no doubt 
that the work isa very good text-book, particularly on alter- 
nate-current induction and commutator motors, for the use of 


students only. The author states in the preface to the new 
edition that, with special regard to the induction motor, he in- 
tentionally repeats the same subjects over again in consecutive 


chaptors, going from the simple to the more complicated or 
alternative theory. This has been done for *'the reader who 
is using the book as a source of first information.” We still 
are of opinion, however, that the book suffers somewhat 
through following this principle, and that the intelligent and 
serious student will prefer a compact and uniform treatise on 
the physical phenomena and their theory. 

Messungen an Elektrischen Maschinen, By RW Dol n Kkavst. 

2nd edition. (Berlin: Julius Springer.) Рр. xii.— 193. М 5. 

This is one of the small handbooks dealing with a special 
subject so characteristic of German writers, and which gives 
an author the opportunity of writing about his own experi- 
ence, without going over a wide field of theory and practice of 
which he has little knowledge. In less than 200 pages the 
author has succeeded in bringing together а considerable 
amount of useful information about the testing of machines: 
and although there is little of originality the matter has been 
on the whole well chosen and is clearly set forth. 

The first chapter includes very clear descriptions of most of 
the instruments used in testing work, including voltmeter: 
for the high pressures employed in dielectric tests. Chapter II. 
is devoted to electrical power measurement and is the most 
disappointing feature of the book, the effect of phase displace- . 
ment in wattmeter shunts being entirely disregarded. It con- 
tains, however, useful information concerning power and 
phase measurements in three-phase systems. Measurements of 
high and low resistances and of conductivities and tempera- 
ture coefficients are well treated, after which a chapter is 
devoted to measurements of frequency and the slip of induc- 
tion motors, and describes several ingenious devices for deter- 
mining these quantities. One or two of the best methods are 
not described, however, nor is there much guide as to the 
relative advantages of the others. Insulation and fault testing 
on generators and motors is dealt with in a thoroughly 
practical manner, as well as the determination of armature 
resistance, which is evidently a. speciality of the author. 
Chapter VI. deals with magnetic measurements and deter- 
mination of wave form. The former is very thoroughly gone 
into, and includes measurements with the bismuth spiral, &c., 
which are not much employed in this country, but wave forms 
are only determined by contact-maker methods, and no men- 
tion of oscillographs is made. 

The two remaining chapters are devoted to efficiency and 
load tests of generators and motors and to the separation of 
losses, and although the treatment is somewhat uncqual, these 
chapters contain much interesting information. Perhaps the 
most interesting feature is the description of the numerous 
forms of transmission dynamometer employed on the Conti- 
nent, and which are rarely, if ever, seen here. The various 
methods of determining the losses are well described, and, in 
conclusion, a few forms for recording results are given. The 
illustrations are very clear, and the book, despite notable 
omissions, can be warmly recommended. 
The Metric System. By F. M. Реккіх. 

Co.) Pp. vi.+83. 1s. 6d. net. 

This book is a pleasant change from the conglomeration of 
dull tables which are usually met with in works dealing with 
the conversion of the English to the metric system and vice 
versa. It is original in many ways. We regret, however, 
that the word “ metre should throughout be spelt “ meter in 
accordance with the practice of the Decima] Association. This 
variation from the usual English practice seems to us unneces- 
sary, and, having regard to the origin of the word, scarcely 
correct. 

The measurements of length are explained, together with 
the way in which the metre was originally obtained. Con- 
version factors are given in a form which can easily be remem- 
bered, and, with a view to impressing them on the mind, such 
well-known lengths as that of a cricket pitch and football field 
are set down in metres. Not the least valuable feature of the 
book are the curves showing the relation between the units of 
length, weight and volume in the two systems. This allows 
any length to be easily read off and avoids the usual searching 
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through masses of figures. Methods for obtaining specific 
eravities and conversion curves for temperature scales and 
money are also given, together with a great mary numbers 
daily used by engineers. There are, however, one or two incon- 
sistencies and inaccuracies. For instance, although the author 
tells us that a heetometre is not used, he gives the distance from 
London to Crewe in kilometres and hectometres, instead of, as 
is the usual Continental practice, in kilometres and decimals of 
a kilometre. Further. a knot is spoken of as a space and not 
a velocity, while a military pace is given as 2 ft. 6 in. The 
latest military pace, at the time of going to press, is 2 ft. 9 in. 
Although we think the book will be found useful, and that 
it is deeidedly above the usual run of its kind, we have to 
find serious fault with Dr. Perkin’s introduction. It is one 
long tirade against the British weights and measures, while 
glory and honour are heaped on those of the metric system. 
The loss to trade is said to be enormous, while other dis- 
advantages which are consequent on its non-use are grievous 
to be borne. Не also advances another stock argument whose 
force we have never been able to see—namely, the number 
and variety of units used in Great Britain, as against the one 
and only unit under the more enlightened system. The stone 
signifies different weights in Sunderland and Shropshire, while 
a bushel is not the same thing in Cornwall as in Nottingham. 
The metric system will lead to the removal of these anomalies, 
says the author. Experience has shown, however, that, though 
the metrie system has been the official standard in France for 
more than 100 years, local measures are still used, and great 
efforts on the part of the authorities have up to the present 
not caused their discontinuance. Argumentative matter is 
out of place in a book of this kind, and we would, therefore, 
suggest that Dr. Perkin, in his next edition—for we are sure 
the book will run through several—should begin at page 19. 


as the cost would be prohibitive ; but a large cable system has quite 
a considerable electrostatic capacity, and the lagging current вир. 
plied by this system will usually help greatly in reducing the size of 
the necessary synchronous machine. In any case, however, it is 
necessary to have a synchronous machine, either a motor or а gene. 
rator, in the circuit, in order to set the frequency and the voltage, 
The load which the non-syncbronous generator takes depends on 
the percentage slip by which it leads the synchronous generator, 
and the remainder of the load is taken by the synchronous gene- 
rator. When additional load comeson the station, it first comes on 
the synchronous generator, and then as this machine slows down 
and allows the slip of the non-synchronous generator to increase, 
part of the load is transferred to this latter machine. In any case, 
the voltage regulation of the system is that of the synchronous 
generator, and the voltage of the circuit under any condition of load 
is decided by the excitation of this machine. If we have the non- 
synchronous generator running together witha synchronous motor 
or synchronous converter, then the same remarks apply. 

The power factor which can be obtained in designing any non: 
synchronous generator, depends on the size, gpeed, voltage and fre 
quency of the machine. Low speed, high voltage and high frequency, 
all tend to lower the power factor which can be obtained. Table I. 
gives the characteristics of some steam - turbine and gas-engine- 
driven non-synchronous generators for 2, 200 aud 18,200 volts, and 
for 25 and 60 cycles. The slip of the non-synchronous generator 
relatively to the synchronous generator must increase from no 
load to full load, in order that the former may carry ite due 
share of the load. So to automatically divide the load the 
governor of the synchronous prime mover must be set so 
that its drop in speed from no-load to full-load equals the 
drop in speed of the non-synchronous prime mover plus the full. 
load slip of the non-synchronous generator. This means that 
the speed and frequency of the synchronous generator must change 
with the load, but it is seen from the Table that this change is un: 
important. The slip varies from 0°4 to 0°75 per cent. ш high-speed 
machines and from 1:4 to 1*8 per eent. in low-speed machines, and 
this is about as close as the governors will regulate in any pnme 
mover. 

The greatest commercial field for the non-synchronous generator 
is, undoubtedly, in connection with turbine-driven generators, as It 
is more suitable, both mechanically and electrically, for high-speed 
work than any other type of electrical machine. The squirrel-cage 
secondary with heavy copper bars, each bar held in a separate clos 
slot, and practically requiring no insulation, is an ideal construction 
mechanically, and is one which can be operated at very high tem- 


THE NON-SYNCHRONOUS GENERATOR IN CENTRAL 
STATION AND OTHER WORE.* 


BY W. L. WATERS. 


Ж MT . 1 ; simplicity in construction and in. 
%% m f .. 
offers greater possibilities than other types for power-station equip: ; | the absence 
ud . He describes the many advantages to be obtained by a com- Wd поса різ Sent db Е * reduce 
ination of such machines with synchronous converters or motors, not | 9 a complicated winding and brush gear, f the standard syn- 
only in the case of turbo-generators, but also for gas-driven sets. the cost of the machine compared with that of the 8 : 


chronous generator. ince euh 
A synchronous generator requiree direct-current excitation, "rhe 
а non-synchronous generator requires alternating excitation. ы 
non-synchronous generator is excited by a lagging current t 51 
usually from a synchronous machine, and as this synchron 
machine requires direct -· ourrent excitation to produce this hes 
current, it can be said that indirectly the non-synchronous geners 


That an induction motor could act as a generator and return power 
to the line when driven at a speed above that of synchronism, has 
been known for many years, but except in the case of the Swiss 
three-phase mountain-roads, where the motors are sometimes 
allowed to run as generators to brake the train on descending heavy 
grades, the non-synchronous generator has had but few commercial 
applications. The question as to the advisability of adopting the 
non-synehronous generator for power station work, was decidcd 
adversely by engineers at the time when steam engines and water 
turbines were the only practical prime-movers. The advent of 
steam turbines has, however, brought about altered conditions, and 
the author gives particulars of an installation in which a converter is 
supplied from a turbine-driven non-synchronous generator, this com- 
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Table I.— % Cycle T wrbo- Alternators. 


Efficiency at Power- actor No- load | gii, 
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watts. per min. 
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MENU EVI been working very satisfactorily for over three years. | 1 590 1.500 | 2.200 өт} 977 975 970 97 5 970 85 075 
| ie general characteristics of the non-synchronous generator are | | 13,000 95:0 95˙9 96:5 do 
then dealt with, and it is shown that for a given load it runs at a] 5,000 1,500 2.200 98:3 98:2 98:0 98˙0 eee ga, 85 
certain definite speed above that of synchronism, and that («) it | 13,000 | 965 970 965 0 
supplies a watt current which represents the power delivered by the | 10,000. 750 | 2,200 985 98-& 982 98/2 99.0 67.5 9 
generator to the eircuit, and (b) it takes a wattless magnetising i 13.000 908 978 971. 

с ш ded е on s pons the meen of which Чу on the 60 Cycle Tarbo- Aucraators. 5 0% 
ў уед omponent ofthe current. lence this type 76317 4969904 5 ' 
of лег cannot supply a lagging current to the outeide cirea, 1,000 1,800 13000 97:6 977 H8 ae 350 945 115 E 

oon only deliver power to а circuit which can provide the| 5,000 1,200 2.200 983 982 980 96:0 972 970 95 
са amount о lagging magnetising current required. It is 13,000 94-5 95:6 955 09 

ua „ rigid and inflexible conditions which have рге. | 10,000 720 2200 98:5 98:4 98:2 376 976 971 95 
i n ed an Өктө пее the „ generator, and it 15,000 95°3 956 955. 
; only because under certain modern con itions these limitations d 25 Cy Jas-Enyine- Driven Alternators. 
по сиви serious disadvantages, that this generator ів now put for. 1000 94 A : i a pu 940 m 920 165 19 
bare an important part of a power station equipment. 13.000 ^ 893 909887 180  ,, 
s e ся, Ai o ways of obtaining the lagging current required 3.500 75 | 2,200 971 97:5 97:7 957 95'2 942| 165 ! 
Жа a дү En шаш 1 in a power station: (1) | 15,C00 92˙6 95:4 910 
un en VODOSRSOF ; & synchronous generator or an - 5 E teu- Engi ; ^ i 
ds dan ayn ous motor. It would not be desirable somtiercially 1,000 mn a Д ae 18 
der specially to supply the required lagging current]. | $ one peo eae ida sah So 755 400 
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loes require а direct-current exciter. But on account of the small 
ür-gap of this type of generator, it requires much leas excitation 
һап a synchronous generator, and the capacity of the exciters will 
isually vary from one-quarter to one-half of that which would be 
equired for the corresponding synchronous generators. Of course, 
һе cable system will supply part of the required lagging current 
ind will reduce the size of the required exciter. Examples are given 
n the case of the New York Interborough system. 

In a system consisting of non-synchronous generators supplying 
ower to synchronous converters, it is unnecessary to have any ex- 
‘iters or synchronous machines in the power station. The first 
sonverter put in circuit must be run up to speed from the direct- 
urrent side, ard then thrown into the generator circuit, when it 
vill excite the latter, and the voltage will be decided by the excita- 
ion of the converter. The switchboard connections of such a power 
mation are very simple. There is no necessity for synchronising 
he generators; they are simply run up to speed and are then thrown 
yn the line in series with a reactive-coil (to limit the rush of cur- 
ent). The reactive coil is then short-circuited, and the generators 
we automatically excited from the converters and take care of them- 
elves. The governors of the prime movers are controlled by pilot 
notors from the switchboard, and the load can be distributed at will 
mong the different generators without adjusting the excitation to 
:eep the power-factor constant, as would be necessary with the syn- 
hronous motor. In ordinary power systems, resonance cannot 
enerally take place a& the normal frequency of the circuit, but may 
ie due to higher harmonics of this normal frequency introduced by 
distortion of the fundamental wave-form. Synchronous generators 
nd motors will give & greater sudden rush of current, or surge, in 
he ease of short-circuit than almost any other class of machine. 
ind though they have wave-forms which approximate closely to 
ine waves on no-load, these wave-forms become so distorted by 
rmature reaction on load, and change so with the magnitude and 
'hase of the current, that there is an excellent chance of introduciog 
uch harmonics as will produce resonance. The non-synchronous 
renerator is a great contrast to the synchronous generator in this 
espect, as it tends rather to eliminate disturbances from the line 
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ian to originate them. A short-circuit ona system means that the 
Маре falls to zero, consequently, any non-synchronous generator 
1 the circuit becoines dead, and does not tend to supply either 
"wer, current or voltage to the short-circuit. Further, the wave- 
rm of the E.M.F. of а non-synchronous generator is virtually a 
ne wave for all loads, and it has no tendency at all to introduce 
gher harmonics which might produce resonance. 
The diagram shows the relation of the watt component to the 
attless component of the current of a 2,000 kw. non-synchronous 
nerator, the curve being for its normal rated voltage of 11,000 volts. 
x each point on the curve, the slip of the non-synchronous 
merator ahead of the synchronous machine has a certain definite 
lue. This shows that when a short-circuit comes on a system 
neisting of a non-synchronous generator and syncbronous gene- 
tor or motor, the short-circuit will come on the synchronous 
achine, so that the surge cannot be greater than that which is sup- 
ied by the latter. The sudden surge which takes place when any 
nchronous machine, whether generator, motor, or converter, is 
ort-circuited, is equal to E. M. F. of synchronous machine self. 
luction in circuit. After the current has flowed for an appreciable 
ne, во that the magnetism of the synchronous machine has had 
ne to change, the armature reaction cuts down the E.M.F. gene- 
ted, and the current falls to the permanent value commonly 
own as the short-circuit value. The 5,000kw. 11,000 volt 
anhattan generators will give a continuous short-circuit current 
out three times full-load current, but the instantaneous value 
the current on a sudden short-circuit is about 15 times full- 
idcurrent. If these generators are supplying synchronous con- 
rters, these converters will also supply power to the short-circuit. 
e 1,500 kw. Manhattan converters give about full-load current on 
‘ontinuous short-circuit on the alternating-current side, with the 
f-induction of the transformers and reactive coils in circuit, and 
› instantaneous value on sudden short-circuit is about three times 
в value, so that on a sudden short-circuit the total rush of current 
ll be equal to 18 times the total full-load current of the generators, 


falling after a short period to about one-fifth of this value. If, how- 
ever, non-synchronous generators were installed in the station, the 
short-circuit current would be limited to that from the converters, 
and the sudden surge would be equal to three times full-load cur- 
rent. The voltage of the system would fall to zero, and the con- 
verters would supply a gradually decreasing current to the short- 
circuit until they had come to rest. 

There is one point, however, that must be considered when opera- 
ting non-synchronous generatora on a system containing consider- 
able electrostatic capacity, and that is that the individual generator 
units must not be too small. A non-synchronous generator can be 
excited by the current from a condenser, and the voltage to which 
it will be excited depends on the size of the condenser. In a sys- 
tem consisting of non-synchronous generators and synchronous 
machines we might, as the result of opening circuit-breakers by 
line disturbances, have just one generator and one small synchro- 
nous unit left running on the line. The capacity current of the 
cable system would then tend to build up the voltage of the 
machines until the saturation of the magnetic circuit prevented any 
further rise. This can, however, be considered when laying out the 
station. 

Distortion of the wave-form introduces higher harmonics, and may 
cause resonance or cross-currents. In a synchronous generator or 
motor, the wave-form of the magnetism is usually badly distorted 
as the load comes on the machine, this distortion bain greater the 
higher the power-factor, and the greater the load. N on-synchro- 
nous generators have no distortion of field due to armature reaction, 
and so long as the iron in the magnetic circuit is not saturated, the 
E.M.F. wave-form of these generators is virtually a sine wave for 
all conditions of load. This means that there can be no cross-cur- 
rent between non-synchronous generators, and that they have no 
tendency to produce resonance in the circuit. Furthermore, they 
act as the strongest possible dampers in a circuit; and if there is 
any surge, unbalancing of phases, distortion of wave-form or hunt- 
ing present, non-synchronous generators will tend to damp it out 
and to restore the original condition of steady sine-wave operation. 
If we then have a system consisting of non-synchronous generators 
supplying power to synchronous converters, it would be as nearly 
perfect as possible in its freedom from surges and resonance. 


Small Poiver Stations. — With smaller power stations which supply 
power direct to motor and lighting circuits, the conditions are not 
so favourable to the non-synchronous generator, as this generator is 
primarily one for high power-factor loads, and it is ata distinct dis- 
advantage in a station in which the load is of low power-factor. 
Usually the load on such a station having low power-factor consists 
mainly of motors during the daytime, whereas the heavy peak load 
is the lighting load a‘ night. We can, therefore, install synchronous 
generators sufficient to carry the day motor load, and non-synchro- 
nous generators to assist in carrying the lighting load at night. It 
will usually be found more economical to supply wattless current 
in a power station from unloaded high-speed synchronous motors 
than from the main synchronous generators. 


Other Applications. In the above remarks, the non synchronous 
generator has been dealt with more especially as a steam-turbine- 
driven unit. It, however, often presents important advantages for 
other and more especial conditions. Two of such cases are gas- 
engine-driven alternators and steam-turbine-driven direct-coupled 
units. The advantage for gas-engine-driven units is that it does 
not require the extreme uniformity of speed required by a syn- 
chronous generator, and in the case of direct-current generation by 
turbine units that by the use of a non-synchronous generator and 
synchronous converter we can avoid the use of a direct-current 
turbo-generator. In the former case, using non-synchronous gene- 
rators and high-speed synchronous motors ranning light, it may be 
advisable in some cases to control the excitation of all the synchro- 
nous motors by one automatic voltage regulator. The size of the 
direct-current exciter necessary for the synchronous motors would 
depend on the power-factor of the load on the station. Generally, 
it would be from one-quarter to one-half of that necessary for the 
corresponding synchronous generators. The probable arrangements 
would be a direct-connected exciter on each synchronous motor, 
which could also be used as a starting motor; and one gas-engine- 
driven exciter would also have to be installed for starting up the 
first synchronous motor. 

In the second case mentioned, in comparing a turbine-driven 
поп - synchronous generator and synchronous converter with a 
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Table II. 
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| 
1000 kw. 2000 kw.{3000 kw. 


1. Non-svnchronous generator seser 97:5 58:0 98°25 
2. Synchronous converter ио ieee 970 | 975 67:75 
3. Combined efficiency of non-synchronous | | | 

generator and synchronous converter 94:5 а Жн 
4, Engine- type . 95:5 94 
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from the fact that it was judged and condemned in the early days 
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steam-engine-driven direct-coupled generator, the former ів a more | thick the iron is harmful. In a particular case with - in, 


flexible equipment, wil carry heavier overloads, and is usually | iron strips the commutation was as good as without them, 
cheaper. The efficiencies can be compared from the above Table Il. | whilst an increase of the thickness to (2, in. reduced the con. 
The author states that the non-synchronous generator suffers mutation limit about 20 per cent - am, ds. 


of electric power generating stations, but the introduction of steam Darmstadt, March 1. R Gols chu. 
turbines and gas engines and the modern development of large i | 
power stations have во fundamentally aer 5 that it is 2 | TIME LAGS. 

now one of the most promising types of generator for power- | 

station V Ede ; in fact, the author believes that it offers greater TO THE EDITOR OF THE ELECTRICIAN. 


fature possibilities than almost any other type of plant. SIR: I observe in your last issue that in describing a nex 


meter form of time lag for direct current the writer takes ov. 
sion to refer to my sucker type time lag, and states that while 


CORRESPONDENCE. cheap to construct it is to be suspected of variability. Perba 


m——— the curve illustrated herewith, which is formed of dots mat 


| at the points found by a series of tests taken at the Nation 
МЕ к a Physical Laboratory, will go some way towards exoneratit; 
T ‚ A 


my time lag from this insidious charge. | 

Sin: In a note in The Electrician of February 28th, you The curve is plotted in a way that makes it somewhat dif 
imply that indiscretion and over-confidence have characterised | cult to grasp at a glance. The relay under test was st: 
my statements in the past on wireless telegraphy. I am | 4 amperes, and it is, therefore, at 5 amperes and upwards tr 
unable to understand how you arrive at this conclusion, | the lags are of interest ; all dots between 4 and 5 amperese: 
unless, as I suspect, you have been influenced by the para- | of little value. All the points observed are plotted, and int: 
graphs which from time to time appear in the daily press. | instance is there any substantial variation. 8 
И my surmise is correct, I need hardly point out the injustice The writer of your last week's article states that тата 
of such an assertion. | is to be expected, because the time of lag will be a factora 

Let me cite one example of misleading paragraphs of this | the condition of.the sucker faces. Quite so, but since the fax 
kind. Some time ago I read in a Montreal newspaper an in- | are of hard metal immersed in oil, and the whole сате 
terview (in dialogue form) alleged to have taken place between | enclosed, the condition changes very slowly. My instructi 
a reporter and myself when I was actually 3,000 miles away | used to be to change the‘oil and clean the sucker faces опет 
from the place of the supposed interview. 6 months. I am now altering these to 12 months, as lfr: 

Considering the complexity of the subject of wireless tele- | the change in both oil and sucker to be very slow if prop: 
graphy to the ordinary layman, and the peculiar way in which | metals and oils are used. 
it seems to lend itself to the imagination of a surprisingly large 
number of people, it is surely unjust to lay to my charge the 
unauthorised statements which periodically appear in the daily 
press. For my last statement (prior to the Liverpool lecture) 
dealing thoroughly with the subject, I must refer you to my 
lecture given at the Royal Institution 1n March, 1905. 

In conclusion I may say that, in spite of all that others may 
вау on tho subject, I have myself never felt more confident or 
more optimistic than at the present time in regard to the 
practical and general application of wireless, or, as we on the 
Continent say, radio-telegraphy.—I am, &c., 

Marconi's Wireless Telegraph Co. (Ltd.), 
London, March 4. G. Marconi, Managing Director. 

[There is an obvious answer to Mr. Marconi. It is that 
those who have engineered the Marconi Companies have not 
been as discreet as himself, with the result that exaggerated 
claims have been made, apparently with the full authority of 
the officials of the Marconi Companies. In this way the public, 
knowing little or nothing of “ the complexity of wireless tele- 
grahy,“ have been misled, and the submarine telegraph branch 
of the electrical industry has suffered a serious shrinkage in the 
market value of its securities. From this cause public confidence | 
in the value of telegraph stocks and shares as an investment 
has been weakened without the least justitication.—Ed. E.] 
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Variability within small limits undoubtedly onde 


Ж. tical N 
i , not of sufficient magnitude to detract from the prat ш: 
THE COMMUTATION PROBLEM. of the appliance in the smallest degree, while its other a 


VVV lend themselves perfectly to the fulfilment of all the req 


Sin: In your issue of February 21st, p. 719, Mr. C. L. R. E. | ments of a discriminating time lag.—1 am, &c. J. G. Sur: 
Menges says that he does not agree with my explanation why xa 
the covering of open slots with thin iron pieces does not affect | The Switchgear Co. (Ltd.), Birmingham, Feb. ^^ 
5 : ae 2 opinion that the iron becomes vA 

ighly saturated, and that, therefore, its presence is not felt ' САР IN DIN 
whilst Mr. Menges thinks “that the calculated solf-induction RELUCTANCE OF THE е | 
has nothing to do with the correct commutation.” I will | MACHINES. ; 
restrict 1 165 me question of a eee of the bridge TO THE EDITOR OF THE ELECTRICIAN: "T 
pieces only. The latter are “in parallel” to the portion of the i above m 
armature under the slots. Сопы y the d in both SIR: With reference to уо и E. pu ins c 
parts would be about the same—z.e., about 11,000 C.G.S., if | P: 75%, No 1554, the equation on the se 
there were no fringe lines issuing from the poles and no tooth top of the page, instead of reading - 
saturation, and provided that the ‘‘ magnetic contact” of the „ .ED + EK 126 «119.195, 
bridge pieces with the sides of the slots isa good one. Due 1 EK, — 115x? 
to the fringe and the tooth saturation the flux in the covers | should read :— | 
rises a certain amount which is sufficient for their complete 2 i 
saturation, provided they are thin enough. If they are too . K 126+ 11° 
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The arithmetical result is about the same, but the first re- 
lation was based upon a misapprehension of the meaning of * 
which occurred in the haste of despatching in time for press ке 
I am, &c., | [ | 
Birmingham, March 3. Н. B. MATTHEWS. 


UP-TO-DATE ILLUMINATION. 
TO THE EDITOR OF THE ELECTRICIAN. 
‚ SIR: Everyone admires the man of Napoleonic spirit who 
creates opportunities. | 
An oculist of, Croydon, realising that the 
not as bad as it might be, is laying ground bait in the shape of 
a row of Osram lamps across his window 5 ft. above ground 
level. Between the centre two appears the familiar invitation 
to step inaide if you cannot read the smallest type on this card ! 
Personally, I found it impossible to read the name of the 
establishment, in 12 in. letters, after being unwise enough to 
expose my retina to the glare inside. ; — : | 
This man should be making money,—I am, &c., 


Thornton Heath, March 4. WALTER CLAYPOOLE. 
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COST OF ELECTRICAL POWER FOR INDUSTRIAL 
| PURPOSES. | a s 


public eyesight is 


We give below an abstract of the discussion which took 
place at Sheffield, on February 17th, when Mr. J. F. C. Snell 
read his Paper on the above subject before the Leeds Local 
Section of the Institution of Electrical Engineors. This Paper 
had previously been read and discussed in London, Dublin and 
Glasgow, and abstracts appeared in our issues of January 
п п ш, oth 3lst and February 21st. 
г. H. E. YERBURY (Sheffield) though i 

tables submitted by the ш oo ооа aed 
for a clearer definition of the author's view of diversity factor. say on 
power load. Wos it based on motors simultaneous! running or the 
total horse-power installed? For instance, on the Sheffield tramways 
plant for 400 kw. motors on cars. That 


£13 per kilowatt installed. Ia S 
0:64. per unit, and in Leeds 
price. As in both cities the tramways had their own generating 
stations, it would be interesting to know whether the diversity factor 
or the standing charges differed considerably, or whether it was the 
policy of administration that caused the great difference in price. He 
was inclined to think that a power company could not generate at 
much less than 0:36d. per unit or sell at less than 0:60. per unit unless 
the station was run with a very high load factor, which was not 
usually attained during the first few years Reviewing the Paper as 
а whole, it seemed that the author’s scheme for a large power under- 
_ taking or centralisation scheme showed u р in a more favourable light 

in the neighbourhood of London, and he thought that the majority of 
engineers in the Provinces would not favour the author's proposal to 
stop all extension work, and in his opinion there was absolutely no 
hope of large tramway undertakings or large iron or steel works 
taking current from a power company's su pply. 

Mr. W. HAKTNELL was of the opinion, as the result of considerable 
experience amongst manufacturers, that where existing factories were 
already equipped with efticient . plant, they could generate 
power for themselves more cheuply than it could Те obtained from 
outside sources. At the same time some owners would prefer to avail 
themselves of outside power supply, even at an enhanced price, rather 
than withdraw a large amount of working capital to sink in extra 
plant. To avoid this they would be prepared to pay up to 1d. per 
unit, although they might otherwise generate for themselves at, say, 
0:64. The cost of à private supply of electricity on a small scale was 
often considerably increased by the wages of the men required to look 
after the engines, boilers, &c. This was often overlooked, as also the 
value of the space to be occupied. Thus there was considerable scope 
for a power company supplying electricity at less than 14. per unit, 
except in large ironworks, where it could be often obtained at less 
than 4d. per unit. | А 24 | | 

Мт. 8. Ё. FrppEN (Sheffield) did not think the 
could come to Shettield and supply at anything like the present prices. 
There were very few works with load factors beyond the critical point 
at which they could produce more cheaply from their own plant. He 
gave some particulars of his own customers. One took 600 11. P. ina 
steel works, and the load factor was 14 per cent.; another 1,000 H. P., 
with 7 per cent. load factor; a rolling mill with 300 n.r. had an 18 per 
cent load factor, and so on from 13°14 to 5 per cent. These works could 
not put down their own plant, including Spares, and supply them- 
selves at even double the price he was charging them. It would not, 
however, be fair for the Corporation to charge customers for power a 
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price sufficient to recoup themselves for the large and partially experi- 
mental expenditure paid to the former company for its lighting sta- 
tion. They were content to charge their customers on the present 
eapital expenditure and on the load factor of the plant utilised to 
supply them. With reference to the steam plant, at 70 per cent. load 
factor the cost given in the Paper was 0:3754. per unit; and he had 
had brought to his notice lately u 1,000 n.r. steam engine that had 
been running for some years with a 70 per cent. load factor, and. the 
price was very similar to this. It was actually 0:36d. per brake horse- 
рч including all charges, and 10 per cent. for depreciation. 

his clearly showed that a good steam engine with plenty of condensing 
water and no long transmission could supply cheaper than a power 
company, but the conditions must be perfect to do it. Mr. Yerbury 
had asked how diversity factor was obtained. The speaker took the 
sum of the maxima in the sub-stations divided by the maximum in the 
power station, and that worked out in Sheffield to 1:8. If they took 
the diversity factor on the installations it was 2°77.. . аа 

Mr. A. J. CRivce thought that Mr. Arthur Wright had invented the 
term ‘‘ diversity factor”; at any rate, he: first used it-and defined it 
as the sum of the consumers’ maximum demands divided by the 
maximum сан, on the station: Unless you used the maximum de- 
mand system he did not quite see how you could get at the sum of the 
consumers’ maximum demands. Would it not be some sort of a guide 
to divide the total number of kilowatts connected to the mains һу the 
maximum demand on the station ? Surely it was better to offer power 
at a low price per unit, and to build up a big business, and thereby 
reduce the costs, than to charge such a price that a profit was made 
on nu unit sold, and consequently the sales were small. 

Mr. J. W. BEAvcBAMP mentioned that in two or three cases which 
had come under his observation the cost of power worked out at about 
5 per cent. on the turnover in jobbing engineering works of moderate 
size ; in a stamping works as low as 1 per cent. ; and in another works; 
devoted to bicycle and small repetition work, the figure was 23 per 
cent. He presumed it would be a much higher percentage in flour 
and spinning mills. | 
Mr. H. Dickinson did not wish to dispute the figures regarding the 
cost of private plant, because he had always found it very difficult to get 
any reliable figures from private users, but he was prepared to dispute 
that, although these figures might be obtained under ideal conditions, 
they were not ordinarily obtained in practice by power users, but 
might be got in individual cases. It would have been an advantage if 
the author had emphasised the fact of the very great convenience to 
the manufacturer in taking the power from outside. There was much 
more to gain by the technical staff devoting their whole time to the 
production of the article of manufacture. He could not agree with the 
author that £12 per kilowatt for distribution was sufficient. The de- 
sire of those responsible for the old undertakings should be to bring 
down their capital to a modern basis, in order to compete with those 
undertakin ut down in recent years. There was one point which 
the anthor had not mentioned which should be borne in mind when 
calculating the cost of power on a mixed load of lighting and power. 
There was no doubt at all, owing to the steady demand of the power 
load, that it was cheaper to produce than a lighting load; if such a 
thing could be imagined as a lighting load and power load with the 
same load factor and the same diversity factor it would be found that 
the power load could be generated cheaper than the lighting load, for 
the simple reason that for the power load the plant was run more regu- 
larly and was not subject to anything like the same fluctuations. With 
regard to the question of diversity factor, taking the sum of the con- 
sumers' maxima in relation to the load at the generating station in 
Leeds, this factor worked out at 24. | | | 

Mr. E. J. Макѕн dealt with the charges for power, and mentioned 
that some of the large electricity works were supplying the tramways 
at 1:2d. for 10 to 25 million units, while manufacturers with a lower 
load factor and less load were charged 4d. © 

Mr. WARDALE thought that as soon as manufacturers realised that 
they would have to pay competent men, or run the risk of very heavy 
fines by the Board of Trade as a result of disastere, which were often 
due to negligence, they would gradually come on to the power supply 
mains. | 

Мг. Е. WARDROBE considered that the whole subject of private plant 
versus public supply came down to the question of c cost. After 
reading the various costs, &c., in the Paper, it seemed that if a supply 
company wanted to sell power cheaply they must do so in the form in 
which it was generated, viz., alternating current. Now, he thought the 
larger proportion of works in the country were driven by direct-current 
motors, and if rotary converters had to be installed, with their 20 to 
25 per cent. loss and cost of attendance, &c., he was convinzed that no 
supply company could compete with a well-equipped private plant. 
As regards spare plant in private stations, he thought most manu- 
facturers were willing to take a fair amount of risk, and there was 
generally the week-ends, &c., for any large repairs. | ‚ 

Mr. J. F. C, SNELL, in reply, gave his definition of diversity factor. 
It was the consumers’ maximum demands divided by the maximun 
demand at the station,” that is, Mr. Wright’s original definition. The 
cost of buildings included in the £12 per kilowatt was £287." A tram- 
way station might be able to produce energy more cheaply than the 
so-called lighting station, but in a few years’ time there might be a 
material change aud, instead of having a tramway station with the 
higher load factor, a combined power station would result in better 
economy. Mr. Fedden had criticised the critical load factor and size 
of plant above which no outside supply could hope to compete. He, 
however, still held to it. He was quite certain there was no power 
company in existence in this country that could afford to supply a 
paper mill at a cost of something like 0°33d. per unit. He found that 
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the kilowatts installed were no guide in determining the diversity factor 
as 8u ted by Mr. Cridge. Mr. Dickinson had remarked that £12 
per kilowatt for transmission was too low. He quite a that the 
ordinary price was very rarely less than £30, but in the £12 (ерге 
were checked several times oud tendered for. The total cost of high- 
tension transmission at 15,000 volts, including low-tension supply toa 
{агре number of consumers (roughly about one-third', only came 
to £12 per kilowatt. It was for a large system of about 120,000 kw. In 
the case of the proposed 46 mile transmission line from St. Neots to 
London at a pressure of 30,000 volts, it was found to be cheaper to 
gererate at London than to transmit power from the coalfields. 


ELECTRIC POWER IN DOCKS. 


We give below an abstract of the discussion which took place 
on February 24th at the Newcastle Local Section of the Insti- 
tution of Electrical Engineers, when Mr. C. E. Taylor read his 
Paper on the above subject. An abstract of this Paper ар. 
peared in our issue of February 21st. 


Mr. Proctor thought that trouble would be experienced with the 
coaling cranes and elevatora in pulling up the load во suddenly, and 
asked if this high speed was desirable in lowering, and if any pre- 
cautions in the way of dash pots were provided to take up the shock. 
As regards the capstan illustrated with the fixed rope, he pointed out 
that there was а certain amount of danger with a loose rope, and the 
operator had to be in position before anything could be handled. 

Mr. CLATWORTHY considered that the shape of the buckets on the 
coal conveyor would probably explain the uniformity of the horse- 
power taken. He asked at what speed the friction clutch ran, and what 
variation was obtained by means of the friction clutch. 

Mr. SLEIGH said that the figure 0:017 unit per ton shipped by the 
coal conveyor was not much good unless one knew the height the coal 
was lifted. : 

Mr. Laws noticed that the motors mentioned in the Paper were nearly 
all three phase. In his opinion for this class of work direct-current 
, motors were better, particularly on cranes. Variation in speed was ob- 

tained much easier with direct-current motors. When the Dublin 
Docks were electrified it was decided to generate direct current in 
preference to taking a three-phase supply from an outside source on 
the other side of the dock. At first a small 600 volt direct-current 
r set was installed to drive a 100 ton crane: eventually a 
00 kw. turhine set was installed to supply the whole of the docks, 
and it was working extremely well. The docks extended about a mile 
on each side of the power station. 

Mr. BRooKING asked if Mr. Taylor had made any special arrange- 
ments to get over the trouble generally experienced with plug boxes. 
He had very often seen them placed on the quay, where they got filled 
with dirt and water. In his opinion the should be above the ground 
level and made in the form of a street pillar box. 

Mr. RIsgLEY asked if Mr. Taylor had had any experience of large 
motor-driven pompe As a rule, unless special precautions were taken, 
^ good deal of trouble was experienced in getting the pumps primed. 
He noticed from the Paper that flexible couplings had veen fixed on the 
hydraulic pumping plant, and he did not think this expense necessary. 

Mr. TURNBULL asked if Mr. Taylor could give any figures in га 
to the effic'ency of the combined pumps and moter, and details of 
plunger and packing. 

Mr. Carrick said that in taking an outside supply of current for 
docks, the cause of a shut-down was outside one’s control, and very 
serious trouble would happen if the dock gates could not be shut in 
time. With regard to the driving of hydraulic pumps, he thought 
steam was much more economical, since the specd could be varied to 
suit the load on the accumulators. 

Mr J. A. ANDERSON asked if any trouble had been experienced with 
the friction clutches on the capetans ; as a rule these were troublesome 
on cranes He also asked what the voltage was on the small auxiliary 
motor for the automatic starter on the hydraulic pump motor. For 
this size of motor a pressure of 440 volts was too great. The problem 
of controlling hydraulic pumps was a very interesting one, and his ex- 
perience was that a standard controller operated by a hydraulic cylin- 
der through a rack and quadrant was the best, and was extremely 
simple and sure in action. The Newcastle Electric Supply Co. had 
installed a few motors driving hydraulic pumps, having their con- 
trollers operated by hydraulic gear made bs Messrs. Hugh Smith & 
Co., Glasgow. This gear also provided for keeping the pressure off 
the pumps until the motor was run up to full speed. No trouble had 
been experienced so far with freezing, although sonie plants had been 
in use for five years. In а large installation, such as this, he thought 
that two pumps need only be operated automatically, uuless the fluctua- 
tions were very great. The remainder could be driven by squirrel-cage 
motors, and the pam s supplied through a by-pass valve. The running 
losses were very small. Га опе case a 75 H.P. motor took 55 Н.Р. run- 
ning on load and ab nt 15 н.р, on the by-pass. The Sving in capital 
cost alone in the cases mentionedin the aper would be over £150 each. 

Mr. Hust asked what arrangements were made for taking care of 
the ropes when liftine iil tipping the waygons on the coaling crane. 

Mr Tavrok, in reply. , that no trouble had been experienced 
with pulling the low np quickly when lowering, ns a big factor of 
5 hud been аПом 1. He knew of cases where oil dash pets had | 

n installed. The cci! levator was in the shape of a moving plat- 


form in one case and a canvas belt in another. No speed variation was 
obtained by the friction clutches; they were either full on ot of. The 
motors on the cranes were all direct current and on the coal conveyors 
and pumps were three phase. No serious trouble had been experi. 
diced with the plug boxes; they were of very good design and made 
by Siemens Bros., and had bell-shaped covers perfectly water-tight. 
He had had no experience with large үшүп plants, but appreci 
the trouble of priming mentioned by Mr. Riseley. The hydraulic 
pumps worked against a pressure of 700 Ib. per square inch, and the 
motor had to start up on full load. The flexible coupling gave the 
motor a better chance to get away than it would have with a solid 
coupling. The overall efficiency of the panes was about 83 per cent. 
The friction clutches had been running for three or four years and no 
trouble had been experienced. The voltage on the auxiliary motor 
was 220, and was obtained from a small transformer. The fluctuations 
on the accumulator were very great, and he did not think it would be 
worth while installing squirrel-cage motors ; also the motors were pro- 
bably too large to be of that type. On the lifting and tipping crane 
the barrels were geared together. 
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HOME OFFICE REGULATIONS INQUIRY. 


— d 


Mr. James Swinburne, F.R,S., the commissioner appointed to hod 
an inquiry with r to the Draft Regulations for the Generation, 
Transformation, Distribution and Use of Electrical Energy in Poe 
tories, Workshops, &c., issued by the Home Office in August las, 
opened the inquiry at Caxton Hall, Westminster, London, on Tuesday. 

Mr. J. Hunter Gray and Mr. Raymond Asquith appre for the 
Home Office ; Lord Robert Cecil, K.C., and Mr. A. B. Cane for the 
Conference of Chief Officials of the Electric Supply Companies o 
London ; Mr. Vesey Knox, K.C., for the Newcastle-upon-Tyne Elec- 
tric Supply Co., the County of Durham Electrical Power Distribution 
Co., the County of Durham Electric Power Supply Co., and the Clere- 
land and Dur Electric Power Co.; Mr. Sydney Morre for the 
British Electrical Federation ; Mr. G. C. Downing for the Barry Вай. 
way Co.; and Mr. W. B. Woodhouse for the Yorkshire Electric Power 
Co. and the Association of Electric Power Companies. | 

Lord Ковевт CECIL suggested that the Commissioner might * 
three or four general questions of principle first, and thought h 
might not be troubled with details if the Home Office decided in 
favour of the objectors on those questions. The first question wis 
whether it was desirable that an electrical undertaking, тое 
already subject to Board of Trade Regulations, should be also subject 
to a second set of Regulations under the Home Office. А aioe 
that question might result in the retirement of a large jo igo 
the objectors. Three or four general rinciples cove.ed & 
number of the objections, viz., the question of the two d 
whether there should be exemption below 250 volte, as under di 
sent Board of Trade Regulations, or below 130 volts; т 
existing undertakings should be affected ; апа whether there 
mi ое ii. 

г. VezkY KNOX su 3 view. 

Mr. J. HUNTER GRAT. in opening the case for the Home e 
sketched the history of electrical legislation so far as it appe 
him to bear upon the inquiry. He said some of the objectors үөр 
to misapprehend the difference of the functions of the Home 91 
the administration of the Factory Acts and those of the Board 
in the administration of the Electric Lighting Acts. шан 
the objections оп the ground of inconsistency with Board of Trac 
seemed to him to be misconceived. In proceeding 1 
objections to the main principles of the proposed Regu 3 al — 
the rise and growth of the electrical industry was beyon [it 
dent, and as the Commissioner had been in the forefront nical eee 
was no necessity to enter into explanations as regarded e df 
and what had been done up the present. In 1882 the progres i: 
industry was so rapid that it was found necessary to arrange ў 
matter should receive legislative attention, and in that rS g Aet fc 
tric Lighting Act came into force. The provision in 1 ls 
inspection of electricity undertakings by the Board o! Eod of we 
bol Was the first suggestion of inspection by a public y d be ob 
not owned by the publie. Under the 1882 Act a licence oh elect 
tained from the Board of Trade for supplying the public M 
energy, but it was not compulsory to obtain such licences 1008 
might have been unauthorised undertakers from m rected D 
passed which was pal ис — 


the act. Sec. 79 provided ^ 
the Secretary of State might certify (where he was 9^... d 


TM. 
make regulations to meet the case. In 1904 the lle cube 
electricity was certified as being a dangerous trade. : byo. f 
code of regulations placed before the inquiry was Pri fl. glane 
all events, at the instigation of, Mr. G. Scott Ram, ©. by Mr. Kan 
Inspector of Factories. The code had not been pre red en of fonr 
as the result of consideration in his chair, but as the 00 metbuds ? 
years’ continuous examination and investigation into out V" 


THE ELECTRICIAN, MARCH 6, 1908. 


803 


= 
a 


safety of the public and to ensuring an efficient supply, and the Ho 
Office Regulations were directed to the safet of che workmen, and 
consequently the considerations which 92 888 them must essentially 
differ. Referring to the Board of Trade Rules for securing the Safety 
of the Public (dated 1905), he understood the Board were prepared to 
relinquish Rule A1, which stated that the pressure of a supply de- 
livered to any consumer shall not exceed the limit of low-pressure, 
except for special purposes, for which a medium-pressure supply may 
be given,” on the consumer undertaking to comply with certain con- 
ditions, as a difficulty which would be somewhat serious would be in- 
troduced if that rule were enforced and the Home Office were able to 
deal with exactly the same thing. He also understood the Board 
would be "prepare to relinquish and leave under the control of the 
Home Office matters dealt with by sub-sections b and c. In ге. 
ference to Nos. 24 to 28 of the Board of Trade Regulations, 
dealing with parts of electrical installations, such as the meter, the 
main fuses and cut-outs, which were upon consumers’ premises, but 
for the maintenance of which the undertakers were responsible, he was 
advised that the control of that part of the installations should be left 
with the Board of Trade, and consequently they had drafted altera. 
tions in some of the Rules, notably it was provided that certain Regu- 
lations should not affect the consumer's installation on the supply side 
of his terminals. Having regard to the enormous increase and pro- 
gress that had been made in the electrical industry, there must be & 
great variety of degrees of perfection as regards the safety of workmen 
in existing works, and it would be hard that rules primarily intended 
to deal with the future should be such as might, in even а small pro- 
portion of existing works, be impossible to carry out, but it appeared 
that the last pera graph of the exemptions already in the Regulations, 
which provided that it would sutfice if an occupier could s ow, with 
regard to any requirement of the Regulations, that the special condi- 
tions in his premises were such as to prevent danger not less ade- 
quately than if the said requirements were observed, ought properly 
го cover the case. The question of appeal rose largely out of that 
exemption, and he sympathised with any owner of a factory who 
desired to know that he would not be at the mercy of any single 
individual, and there should be some form of appeal Many ob- 
jectors thought there should be an appeal to some third party or an 
arbitration before it became a matter for prosecution for breach of the 
Rules or failure to comply with them. When a factory inspector 
reported а case of omission or breach of the Regulations it would 
come before the electrical inspector, and if the latter were not satisfied, 
one way or the other, he would visit the place and examine the matter 
for himself, and would no doubt have full opportunity for hearing from 
the occupier his statement of the case, and that appeared to be the 
real solution of the objection that such а decision should not be 
in the hands of a factory inspector. He was authorised to suggest 
that the owner should have an opportunity of making a statement in 
writing, which would be submitted to the Home Utlice, and, of course, 
to the consideration of the electrical inspector. who would consider 
both sides of the question and come to а conclusion before any further 
steps were taken. The proposal to have an appeal to some other 
qualified expert would be unwieldy, and that there should bean appeal 
to some other Government body seemed to him impossible, Another 
question was whether the Regulations should be enforced as regards 
voltages under 250, alternating or continuous. The objectors, time 
after time, said it was ridiculous to apply the Rules to such a low 
voltage as 130 continuous or 65 alternating, because the Boaid of Trade 
said 250 volts was safe. There had been a good deal of misconception 
due to confusion of the functions of the two Government departments. 
The Board of Trade said vou should not use higher than a certain 
voltage, but the proposed Home Office Regulations had nothing to do 
with the voltage. You could use any voltage up to 3,000, but when 
you came below 65 alternating or 130 continuous the Regula- 
tions would not apply. With regard to the suggestion that 250 
volts was safe, if the Regulations were altered in that respect 
it would not be with the consent of the Home Office. Were 
there any electrical gentlemen present who would be prepared to 
take in their hands two good metal terminals properly connected 
and hold them with 100 volts alternating (Voices: Yes"). Many 
people could not, or even 25 volts alternating. Although an instantaneous 
contact with 200 volts might not necessarily be angerous to life or 
hurtful to some people, it appeared to be impossible for some people to 
let go when once they had hold of a conductor carrying 100 volts. 
Then, again, a workman on а raised platform who happened to bring 
some part of his body into contact with even a low voltage might be 
ca to fall and suffer injury; injury might be caused hy molten 
meta] striking in the face a workman engaged in putting in a fuse or 
Switching on some particular circuit. e could not see why such 
accidents, which were considered in all other Rules under the Fac- 
tories Act, should not be considered sufficient to iustify the particular 
voltages to which the Home Office saw fit to confine the Regulations. 
The objection had also been raised that enormous expense would be 
incurred, but he aen even that would be justified if necessary to 
prevent loss of human life. 

Mr. Vesey Knox asked for а copy of the amended Rules. 

Mr. Gray said he did not consider his advisers were called upon to 
formulate in all cases the modifications they were prepared to accept, 
but he proposed to call Mr. Ram, and it might suit Mr. Vesey Knox 
T take a note of Mr, Ram's statements, and cross-examine him upon 

em. N 

Lord Ковквт Ceci: remarked that it had been stated by Mr. Gray 
that alterations of the voltages would not be made' with the consent of 
the Home Office. If, after the Commissioner had given his decision, 
the Home Office had power to say they would not accept such Regula- 


tions, it would be rather a waste of time to go through the solemn. 
farce of discussing before the Commissioner what was to be done. 

Mr. GRAY said it was obviously impossible for him to bind the Secre- 
tary of State, to whom the Commissioner would report after hearing 
the evidence. In regard to Lord Robert Cecil's complaint as to voltage 
limits, perhaps he (Mr. Gray) should not have put it that way. 
Whether he consented on behalf of his advisers or not did not bind 
the Commissioner at all. Having heard the evidence, the latter 
кое report whether he considered the figures should be increased or 
not. 

Mr. G. Scorr Ram (examined by Mr. Gray) said he was responsible 
for the way in which the Rules were drafted. With regard to the ob- 
jections as to dual control, the Board of Trade would withdraw their 
Rule Al dealing with the wiring of consumers’ premises so far as fac- 
tories were concerned. The only other Rules which could overlap were 
in reference to consumer's service lines. Where a supply was given 
to factory premises from a public main, there was a service cable from 
the meter and a main fuse, and in some cases there was a high- pressure 
supply which would include a transformer. The switc might or 
might not be on the consumers’ side of the service fuse. It was pro- 
posed to put in the Regulations: ** Nothing in these Regulations shall 
apply on the premises of an occupier, being a consumer of an autho. 
rised electricity undertaking, to any service cables and: apparatus on 
the supply side of the occupier’s terminals and belonging to or under 
the control of the authorised undertaker.” That exemption would 
affect Nos. 1, 2, 5, 6, 7, 8, 9, 10, 21, 25, 26, 27 and 28 of the draft Rules. 
With regard to the subject of appeal, it was proposed to insert after 
the last exemption given їп the draft Rules: In case any difference of 
opinion shall arise between an inspector and an occupier under these 
Regulations the occupier shall be entitled to make a statement in 
writing for submission to the electrical inspector.” He considered 
exemption d sufficiently covered the case of existing works. For his 
own part he was not prepared to accept any reduction of the minimum 
о of 65 alternating and 150 continuous, to which it was рго- 
posed that the Regulations should apply. 

Cross-examined Ту Lord RosERT Скси„, Mr. Ram said he agreed it 
would not be a good plan to have both Board of Trade and Home 
Office control. it the exemption were taken into consideration he did 
not agree that there was no conceivable alteration that could not be 
required under Regulation 1. It, however, went a long way towards 
empowering an inspector to require an installation to be altered in any 
way he liked. The whole matter was practically comprised in that’ 
Regulation. Asked whether it would not be unfortunate if the Board. 
of Trade and the Home Office required different steps taken, witness 
said that could not arise, because the only Regulation of the Board of: 
Trade (A1) which could cause that would be withdrawn. There was 
no clashing in regard to requirements, He did not think there would 
be the slightest difficulty. With кр to the Board of Trade re- 
quiring plans of sub-stations under their Reg. 21 and the question of 
their Deng reconstructed according to the views of tho Home 
Office, Mr. Ram said one had to consider the object of the Board 
in requiring plans. They had to deal with the safety of the 
public and efficient supply, and for underground sub-stations they 
required immunity from gas, and they considered, or they had 
hitherto considered, the amount of power to be transformed, but’ 
he did not agree that they considered the question of the safety of the 
workmen, Asto how the exemption would affect Reg. 25, witness said. 
there was usually a fuse at the end of a consumer's service line, and 
this fuse was frequently put in a most inaceessible place. He saw one 
recently where a man had been injured. To get to it witness had to 
crawl in a place some few feet in length and only 18 inches high. He 
then had to open a cover, and right in front of his face two terminals 
were exposed, and in the same position the man had short-circuited 
them and burned himself. The Home Office would like to be able to 
regulate such cases. To entirely do away with dual control they would 
have to let this go, but he would be sorry to do so. They proposed to 
exempt service lines because there would otherwise be a difficulty in 
meeting the Home Office Regulations and at the same time the Board 
of Trade requirements. In the case of sub-stations there was nothing in 
the Board of Trade Regulations аер with adequate working space 
and means of access. An occupier could not be called os to doany- 
thing to the service lines because they belonged to somebody else, апа 
he was under a penalty for touching them. As to Lord Robert Cecil» 
suggestion that a clause should be inserted to о everybody at 
present under the Board of Trade control, witness said counsel missed 
the whole point. The Home Office Regulations were not devised for 
the safety of the public, but for the safety of the employees. With 
regard to the power of a Home Office inspector to require altera. 
tions in works that had been approved by the Board of Trade, he 
thought it unlikely that the Home Office would require anything 
different. They would, however, have power to do so if there was 
danger. He agreed that with regard to the Coal Mines Regulation 
Act, 1887, it was necessary to submit to an arbitrator any difference 
between an inspector and a mine owner as to alterations the inspector 
required to be made. That dealt with apparatus in use before the 
Rules came into force. The provision in the Regulations for mines 
was less stringent than the one they had put in the draft Rules now 
under consideration. When the Mines Regulations were iseued there 
were very few existing plants compared to electricity in factories 
generally. He did not think the requirements that bare conductors 
should be 7 ft. high and that the clear width should be 3 ft. woul} 
necessitate the discontinuance of electrical generation by undertaker: 
who could not comply with them. There would probably be something 
that could be done as an alternative. If such a matter came before 4 
magistrate, he thought the magistrate would have as much regard for 
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the opinions of experts called by the occupiers as for those of Home 


Office experts. He did not think it necessary for any differences to go | 


before any other arbitrator. In some cases the proposed Home Office 
ulations were not so stringent as the Board of e Regulations, 
one of which required wires forming connections for motors to be 
enclosed in metal casing. The Home Office did not put it so strongly. 
He knew the Board of Trade Regulations were framed on the advice 
of Sir Wm. Preece, Lord Kelvin and Major Cardew. | 
Cross- examined by Mr. Vesey Knox, witness said he was not certain 
whether anybody could prosecute under the proposed Regulations with- 
gut thdjintervention of the Home Office. He did not think anybody could 
institute prosecutions under the Factory Act. He agreed that it 
ought to be made clear that with regard to any technical matter it 
should not be considered that anv oftence had arisen until there had 
been a certificate to that effect by the electrical inspector. He did 
not know how many of the factory inspectors were electrical engineers. 
me of the Newcastle Company’s switchboards were very excellent. 
He had quoted them as models for other people. If any switchboards 
did not come within the Regulation, the Home Office would avoid 
prosecution as far as they could. He had always got the necessary 
ү кено, and there had never been any question of going to law. 
t was necessary to make the Regulations chiefly to draw attention to 


the matter. As it was, nothing was done unless he happened to see 
me apparatus. They stipulated for the 7 ft. and 3 ft. in the switch- 
ard 


-way in order to set up a standard, but if things could 
be made safe by other means it would be all right. 

In reply to Mr. W. B. Woodhouse, witness said he thought there was 
Sei reason for the distinction between alternating and direct-current. 

urnace work was dealt with in Reg. 27 as a special purpose." The 
Board of Trade Regulations had n relaxed on the question of 

reseure, but not on the question of taking precautions. The reason 
or the differance in limit of voltages exempt which was considered 
55 in the cases of private houses and factories was that the 
danger did not exist inthe former case where the wires, switches, &c., 
were always covered, whereas in the latter bare switches and wires 
were used. He did not think a memorandum could deal with many of 
the points treated by the Regulations. - 
In answer to Mr. d C. Downing, witness said Reg. 2 did not mean 
that all cables shall be covered with insulating material, but that they 
must be so covered or so placed as to prevent danger. 

Answering Mr. Morse, witness said the Regulations applied through- 
ont the generating station. The regulations did not apply to the mains 
under public streets, because they were not on the factory premises. 

Mr. SWINBURNE said if a supply company had a fuse in a place where 
one had difficulty in getting at it there was trouble in making an 
occupier keep it right because it did not belong to him. Therefore 
there was difficulty in enforcing the law. He did not see, either, how 
they got the rule to apply to the supply company because the fuse was 
not in a generating station. : 

Mr. Morse thought the undertaker might be considered the occupier 
for the purposes of that fuse. 

Mr. SWINBURNE understood witness to say the occupier was not liable 
in respect of that fuse, and he wished to know who wouid be liable. 

Mr. Gray said the exemption was intended to enable the Board of 
Trade to retain the control they previously had in ior of under- 
takings under the Electric Lighting Acts, and Board ot Trade Rule 24 
said the undertaker should be responsible for electric lines, fittings, &c., 
under their control which might be on the consumer's premises. 

Further questioned by Mr. Morse, Mr. Raw said if an accident 
occurred owing to failure to have sufficient space in switchboard 
passage ways (as specified in Rule 17) the Home Office would not be 

und to prosecute. The occupier would have to sbow he was not in 
fault. He was prepared to say a modification of the requirements as 
to space would in many cases be accepted where it was impossible to 
provide the space. Flexible lamp cords connected to plugs in the wall 
would all require to have switches if the premises came under the 
Factory Act. He had known cases where accidents had ћаррепе4 
with such lamps with current below 250 volts. 

Replying to Mr. Murray (for Edinburgh Corporation), witness said 
the question of accepting an amendment proposed by the Institution 
of Electrical Engineers, which would leave it to a judge to decide 
whether adequate provision for protection had been made, although 
the Home Office requirements had not been complied with, had been 
considered. Personally he did not think it necessary. 

Re- examined by Mr. Gray :- There was по uniformity in dimensions 
of existing switchboard passage ways. The dimensions proposed in 
the Regulutions were, he considered, safe for workmen. He did not 
know of „ of Trade Regulation which showed that the Bourd 
considered volts absolutely safe. There was no Board of Trade 
Regulation giving power to anyone to improperly. insulate their wires 
under 250 volts, or relieving them from the consequences if precautions 
were not taken. 

Lord Ковект Скєп, and Mr. Vesey Кхох expressed the opinion 
that it would be of great assistance, and might tend to «horten the 
proceedings if the Commissioner gave a decision on the general prin- 
ciples involved before hearing evidence on the separate Rules, but 

г. Gray said the Commissioner could not give a decision. His report 
must go to the Secretary of State, und would not be available for 
anyone else until it had first been put into his hands. 

Mr. SWINBURNE said he would consult the Home Office and see what 
could be done to expedite matters. | 

The inquiry was then adjourned. 

On Wednesday Mr. SWINBURNE, in resuming 
the Home Office did not see " 
Interim report. 


, the proceedings, said 
their way to instruct him to give an 


Mr. Gray stated that already, under вес. 17 of the Factory Act, a 
Court of Summary Jurisdiction could prohibit the use of plant which 
was dangerous, and the proposed regulations on!y defined what the 
law already was and what the Home Office could enforce at any time 
if they desired. The dimensions laid down for passage ways and the 
regulations generally were put before the industry to enable them to 
see in what manner they could comply with the law. The means oi 


nen already existed. 
r. 


Vesey Knox said that confirmed what he suspected —that the 
Home Office were under a misapprehension as to the effect of the 
regulations they proposed. There was already power under the 
Factory Act to go to а Court of Summary Jurisdiction to require 
alterations of machinery, and that applied to every factory, including 
electrical stations and sub-stations, and under that Act the inspector 
must be the complainant, and there was no danger of other people 
prosecuting. 

Mr. Ram was recalled, and proceeded to read the definitions used in 
the Regulations and the Regulations themselves (which were published 
in The Electrician for August 23rd last) Witness gave particulars oí 
objections and of modifications proposed, as follows :— 

n regard to the definitions as to pressure, they used the terms 
“ pressure normally not exceeding 250 volts " for low pressure, " pres- 
sure normally above 250 but not exceeding 650 volts " for medium pre- 
sure, and so on. Witness did not think it necessary to allow 4 pe 
cent. variation for low pressure or 124 per cent. for high pressure, ss ш 
the Board of Trade Regulations. Steps could be taken to keep the pres 
sure within the limite with any ordinary variation. 

It was contended that they should not use the word “ cable" for 
anything which was not strictly cable, such as stranded wire; but i 
did not matter whether the term was taken to include wire, rod, stri 
or other form of conductor, or whether they were specified separately. 

No material could be entirely relied upon to prevent shock, and ob 
jectors wanted the words “insulating material" deleted. Insulating 
material could not in all circumstances be relied upon, but other means 
of protection could be adopted. | | | 

here was an objection that places in which transformers up & 
50 kw. were nituated should not fall under the definition of sub-station, 
but they could not help that. Under Schedule 6 of the Factory Acts 
“ sub-station " was an electrical station." | | | 

** Switchboard ” was objected to as being too wide, as it would ir 
clude a group of two or three lighting switches, but that would мі 
matter, as nothing in the Regulations affected such switches. 

. A switchboard passage must, according to the definitions, ад 
enough for a person toenter. This was objected to аз being too ge en 
as it would include a telephone box. Не did not think that w 

matter, as the Regulations did not refer to such boxes. , € 

He did not agree with objectors that the definition of danger 
too wide. 

They might make an addition to the definition of P authorise е 
son”; after the word ‘occupier " they might add “or by a d 
for the time being under contract with the occupier. subject 
addition to Reg. 29, commencing ‘‘ Where a contractor. ET 

In regard to the exemption referring to Regs. 7, 8, 9 un 1 
been objected that supply” would not include traction, 30 ДИ 
proposed to add after supply, or traction, under licence 1 
statutory powers. It was the intention that that should app 0 
isting and future marks, and he had no objection to that being i 

Reg. 1 was based upon the Mines Special Rule 1и, and was be Regt 
to cover various matters which were not already dealt with in the ok 
lations, such as the sizes of wires for special conditions and resis 
frames. . | 

Rey. 2.—It was quite a mistake to think the Home ome x de 
cables covered with insulating material. The last line 1 ph 
shall be so safeguarded as to prevent danger. The id р ini 
that wires, under certain conditions, must be cased in Woot ple coll 10 

Reg. 3.—(a) That was a general protection, во bos obvious! 
run up against switches, circuit breakers, ke, : M 10 ida 
necessary to prevent overheating and arcing. (с! | not И 

ested that the words and so arranged that the hands can 
ive metal” might be added, to which he agreed. to meet ро 

Rey. 4.—He suggested considerable modification’ m of aic 
raised by objectors. As an instance in which the o air шо 
a Regulation would have been of service, Mr. Ram ге Шеш 
accident he had had to investigate there was ап acai belle 
thought on 200 volts alternate current). A lamp was 5" к bold oft 
and a man switched off the circuit, lowered the lamp, т ewitch ar 
and was killed, although the lamp was not burning. le only. b. 
a liuk or double pole. The circuit was broken оп one е wee! 
the other contact came off and went back, or КУЕ the a 
quite off. Institution Rule (1903) 49e appeared taking it; bo! 
exactly, so he thought that was sufficient reason for nd toi 
was now pointed out by objectors that it was yong set “anit 
switches must be “incapable of remaining in partia Сы, 
woposed that it should rend. Every switch and ciremt: rtial ce 
be so constructed that it cannot be inadvertently left in P^ "dye 
tact,” and that ** or of maintaining an arcon brea ET be wo 
be deleted, and “every switch and circuit-breaker j |» substitu 
structed that an arc cannot be inadvertently maintainet Id be alles? 

Rey. 5.— It was suggested that the overload that yo desirable р 
should be definitely stated, but he did not think опе! i 
mentioned in regard to this regulation that some 07 ^ pure 
were arranged with four terminals, two on each pole. ТЕ oiten 2 
the fuse wire to be connected between the two, and VAR the vi 
close together. А man made a short circuit, eo wit 
was going to put in or with pliers or a screwdriver. 


Reg. 7 did not state that means should be provided for cutting off 
any part of any circuit separately. In some small stations one main 
switch might serve the purpose, but in large works it was desirable 
that means should be provided for cutting off a part of the installation. 
The Institution Rule 100 only dealt with repairs and alterations, but 
the draft Rule 7 dealt with all cases. 


Reg. 10.— The system of supply referred to was, he believed, never 
allowed in installations supplied from public mains, but it was in use 
in some factories with their own generating stations. 


Reg. 11.—An objector's premises are supplied with two-pole switches, 
although on what may be called a three-wire system. The switches 
are only on the outer poles, and he thinks that is all that is necessary. 
Mr. Ram thought they could agree to that, provided the other wire 
were connected to earth at the generating station or gub-station. He 
proposed to add, provided, However. that where one point of a 
system is connected to earth there shall be no obligation to disconnect 
on that side of the system which is connected to earth.” 


Reg. 12.—16 was proposed to add to the second ragraph, ** or no 

dunger is involved by the automatic re-starting of ашды" If there 
was no danger they did not want to enforce the rule. The third 
paragraph, regarding means for quickly stopping the motor, referred 
to cases where а motor was, say, in a basement, driving machines on 
other floors. They wanted means provided for stopping the motor 
from another room in which an accident might happen. 

Heg. 14. —T he Institution had suggested that the words “by effi. 
cient permanent joints” or connections should be deleted, as the 
thought a connector should be used on all occasions. He did not think 
they could accept that, as there were occasions where he considered 
permanent joints desirable. Sometimes in tramway car repairing 
sheds he had seen portable lamps on а 500 volt system connected Ьу 
flexible wires protected by flexible metal! tubing, the tubing being 
[cenanenuy fixed and connected to earth; and he thought it should 

e permanently attached. With regard to the second para., the In- 
atitution and some other objectors made the suggestion that it should 
read “ Every connector or group of connectors." Не thought they 
might agree to that, ** and he proposed to substitute connector, or 
group ot connectors, for circuits not exceeding 750 watts in the aggre- 
gate for „portable apparatus and its flexible cable," and after the 
word “© control " to add on the live side.” 

Keg. 14.—One objector suggested in regard to (c) that the word 
well“ should be added after ** kept." 

Кел. 15.—Objectors had said it was not necessary that every switch- 
board should be fenced or enclosed. He proposed that the words 
“ where necessary to that end“ be inserted before “suitably fenced.” 
That meant that a switchboard need not be fenced if it could be other- 
wise set apart. 

Reg. 17.—The dimensions specified for switchboard platforms or 
passage-ways did not appear to him excessive. He thought it a reason- 
able line to draw. 

Rey. 18.— It had been pointed out, with regard to , that it neces- 
sitated instruments worked on a high-pressure or extra-high-pressure 
switchboard having to be covered thourli they might be at low 
pressure. Не proposed to add to (b), after the word “ instruments,” 
the words working at high pressure or extra high pressure." 
also proposed to strike out (c) and substitute, ** All metal handles of 
high-pressure and extra-high- pressure switches, and, where necessary 
to prevent danger, all metal gear for working the switches shall be 
earthed.” 

Reg, 20.—They could not adopt exactly the Board of Trade Rule AQ, 
аз suggested by some objectors, because the new Regulation was to 
apply to all factories. Instead of the Board of Trade term “ suitable auto- 
matic and quick.acting means " they had adopted the term “ adequate 
meane.” The Institution had suggested that instead of “ adequate 
means shall be provided to prevent” the words “suitable provision 
shall be made to guard against,” and instead of being" to substi- 
“ becoming.” He agreed to adopt that. 

Вед. 24.—The Institution and others had said delete the words and 
gloves.” It was held by some engineers that gloves should not be used 
under any circumstances, and that apparatus could be so safe that 
gloves were not necessary. He considered there were conditions in 
which gloves shculd be used. 

Ге. 26.—1 had been objected that it was not necessary to have a 
light burning all the time. It was not meant that a light should be 

urning while no one was present. 

Ке. 28.—It was suggested that they should substitute the Board of 
Trade Keg. A6, which provided that leakage on the circuits should 
not exceed one-thousandth part of the maximum supply current, but. 
that rule was not applicable to all installations. "The limit of one- 
thousandth was not, in most cases, stringent enough, and the Board of 
Trade Reg. A 29 provided that undertakers shall not connect con- 
sumers if the leakage will exceed one-ten thousandth. If they adopted 
the Board of Trade Regulation thousands of installations would be 
exempt, and would never get tested at all. This Regulation, he sug- 
gested, should be added to the exemptions. 

Reg. 29. —It had been suggested, chiefly by the Institution, that the 
contractor skould be allowed to appoint the authorised person. He 
thought the authorised person should be appointed by the person who 
had control of the danger. On an electri 
attach to the occupier, but in other factories the occupier should not 
he made liable for в man in the service of a contractor. In that case, 
the contractor should a point the competent 
this addition at the end. of the Regulation: Where a contractor is 
employed апа the danger to be avoided is under his control, the con- 
tractor shall appoint the authorised person, but if the danger to be 
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avoided is under the control of the occupier the occupier shall appoint 
the authorised person," 


Reg. 30.—He did not agree with the objectors that needless alarm 


would be caused by the instructions in the case of consumers connected 
to their mains, 
be placed at every motor or all about the place, but merely one notice 
on the premises. 
ends of the works, where the Factory Acts were usually placed. 


The Regulation did not require the instructions to 
Such a notice might, for instance, be posted at the 
Reg. 31.—In regard to the provision ** shall be so arranged that no 


person can obtain access thereto otherwise.than by the proper en- 
trance,” he had in mind a sub-station 
locked, but there were windows each side only 5 ft. from the ground, 
which were left open. 
apparatus or conductors therein from outside" did not mean that 


where the door was carefully 
The provision or can interfere with the 


provision should not be made for working switches from outside. It 
implied unauthorised interference. It was objected that the last 
provision ‘‘and be kept dry” could not in many cases be observed, 
that it was impossible to keep some, particularly underground, sub. 
stations dry ; апа it had been suggested they should add “as far as 
practicable." He did not think it was necessary or desirable to add 
these words, and whilst admitting that some sub-stations could not 
be kept dry, the alternative exemption 4, or d, was always available. 
If a sub-station could not be lept dry, whatever other precautions 
that were necessary must be adopted — possibly the usc of gloves. 

Reg. 32. — He believed there were many cases where electric supply 
authorities had similar regulations of their own. 

Heg. 33. The Home Office views generally on underground sub- 
stations might be taken from the Memorandum of Recommendations 
issued in April, 1£04. An amendment has been su gested in reference 
to the first para. which they might be willing to adapt. The third line 
said, “© staircase or ladder securely fixed and so placed that no switch- 
board,” Kc. The suggestion was that between the words “no” and 
** switchboard ” they should put ‘live part of any,” and that after the 
word *© or” (following ** switchboard ”) they should put iu the word 
“any.” The first paragraph of the Regulation would then read : 
Every underground sub-station shall be provided with adequate 
means of access by a door or trap-door, with a staircase or ladder 
securely fixed, and so placed that no live part of any switch ooard ог 
any bare conductor shall be within reach of a person thereon.” This 
would meet some of the objections raised. : 

Before Mr. Ram was cross examined by Mr. Vesey Knox astocertain 
of tbese objections, &c., Dr. Oliver, F.R.C P., was calle:l. 

After Mr. Ram's cross-examination on Wednesday, Mr. Gray yester- 
day (Thursday) stated that a consultation had taken place between the 
advisers of the Home Office and counsel for the objectors with a view 
to shortening the proceedings, and an arrangement was likely to be 
arrived at, although to what extent he could not at the moment вау, 

Mr. Ram was then further cross-examined, after which Mr. W. I. 
Patchell, Mr. J. F. C. Snell, Mr. C. P. Sparks, Mr. C. H. Merz and 
Mr. W. W. Lackie were examined by Mr. Gray and cross-examined 
both by counsel and by engmeers (including Mr. Alex. Siemens, Mr. 
Woodhouse, Mr. Sillar, and Mr. Cozens-Hardy) for the objectors. 

The continuation of this report will be given in our uext issue. 


А TRANSPORTABLE FORM OF STANDARD CELL.* 


BY R. E. DE LURY. ` 


The ordinary or H. form of cell and also its modification, the 
X-form, possess the disadvantage that they are not transportable. 
Rough handling will cause the contents of the two legs to mix, thus 
destroying the cell as a standard. In the cell described below, the 
contents cannot mix even though the cell be inverted or shaken. 
Fig. 2 shows the shape of the cell. It may be made as follows: 
Take a piece of tubing, A (Fig. 1), of suitable thickness, 15 em. or 
20cm. long and 1:5 с. to 2:6 em. in diameter. Take another 
piece, B, 6 cm. to 8 em. long and 0:5 em. to 1 em. in diameter. Place 
B inside A and insert in the ends of A tight-fitting corks, C, through 
which pass the small tubes D, one of which is opened, the other realed. 
Adjust the lengths of the tubes D so that they enter B just enough to 
hold it co-axial with A. The whole is held horizontally and is rotated 
in the small pointed flame of a blow-pipe—or better. in the flames 
of two blow-pipes pointing into one another. The tube A is melted 
in a narrow bend nearly opposite the middle of B. At this point 
A adheres to B, and after the tubes are thoroughly fused together 
they are blown ont. While the tube is still warm, the platinum 
wire E, is fused in above the bulb of the cell in the usual manner. | 
The corks are now withdrawn, and one end of the cell is sealed and 
another platinum wire, Es, fused into it. With a little practice the 
cell can be constructed in less time than it takes to makean H-form 
of cell. | Й 

The cell now appears as in Fig. 2. If it is to be used in a water 
thermostat, it may be placed in a test tube containing an oil such as 
kerosene, to prevent short.cireuijing, or the wire Ё, may be re- 
placed by another sealed into a small tube, which may pass through 

have or may be sealed into the cell 5cm. or 6 cm. above 
the bulb F and pass down inside to a point just above F. 


From the Physical Review 
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The cell is filled as follows: Put mercury in the bottom of the 
tube by means of a small pipette or funnel, made by drawing out a THE ELECTRIFICATION OF RAILWAYS. 
In a Paper read on January 10th before the American Institute 


test tube. Above this place the mercurous P aste and cad- 
mium sulphate crystals by means of a small tube. Then by means à 

of Electrical Engineers, the author, Mr. W. S. Murray, makes the 
following recommendations as the result of six months’ operation 


of a pipette put into the cell sufficient saturated cadmium sulphate 

solution to fill the bulb F. Air will thus be entrapped below F, and | t 

to remove it apply suction at the end of the cell. On removing the | of the New Haven single-phase railway. 3 

suction the solution will rush down to fill the space below the balb. | _ (1) In one, two, three or four-track railways, the single-phase 

Now press some asbestos or glass-wool down through the inside tube | distribution should include, besides the trolley wires, by-passes 

to fill the bulb F, packing it in fairly tightly, yet not so compactly | or feeders. (2) Electrical sections should not average less than 

as to make the internal resistance of the cell too great. Then put | 1°5 miles in length; greater averages are entirely acceptable and 

enough cadmium amalgam in the space above F to cover the | individual lengths should be governed by local conditions. (3) 

platinum wire Е, completely. Above this place cadmium sulphate | 22 ft. is a safe general working distance of trolley from rail. (ij 
| The de insulating effect of steam locomotives' stack discharges is 

а most important consideration to be kept in mind in the matter of 


erystals and add enough saturated cadmium sulphate solution to fill 
| properly insulating high-tension wires from earth. (5) High insu. 


lation factors should be used where high-tension construction due 
to low bridges is brought nearer the rails than the normal height of 
22ft. Strong mechanical shields should be used to deflect locomo- 
tive blasts from messenger insulators at low bridges. Care should 
be exercised in the installation of these shields so that high-tension 
conductors and earth are at safe working distance. Wherever 
possible, insulators should be installed away from the direct 
line of the locomotive blast. (6) Auxiliary wires in connection 
with the electrification, if they cannot be carried over highway 
bridges as aerial conductors, should not be carried under, unless 
they are enclosed in lead-covered cables, with end-bells properly 
enclosed in suitable housings at points where the conductors change 
from aerial to lead-covered cables. (7) All circuit-breakers con- 
necting feed wires (or by-passes) to the trolley "bus bars should 
be equipped with time-relays, so that any short-circuit will imme- 
diately open the trolley-breakers, thus locating the trolley section 
earthed. Equipping the feeder breakers with time relays insures 
continuity of voltage on wires not affected by the short cireuit 
Each trolley-breaker pilot switch should be provided with a light to 
indicate when it opens, and an announcer bell should ring in the sig 
nal tower at the same time so that the operator is promptly notified. 
(8) On account of deleterious intluences of weather and locomotive 
stack discharges, together with general inconvenience of getting si 
‘bus bars and switches when installed on anchor bridges, all section 
oil switches should be installed in switch houses erected at the side of 
the tracks, with lead-covered cable connections beween trolley and 
switches. (9) Signalling should be arranged so that the operator can 
prevent the engineer from spanning two sections by his locomo- 
tive shoes in the event of the advance section being earthed. (10) 
АП signal towers should be interconnected with a reliable telephone 
service. Immunity from electromagnetic and slectrostadr E 
turbance in the telephone system can be secured by using t ; 
wire pairs enclosed in lead-covered sheath, the sheath beig T 
quently earthed. This suggestion is more particularly appliesdie 
to the interrupted or tower-to-tower telephone system. 
He also stated that either the trolley wire or the trolley shoe ш 
be flexible, and in the triangular catenary construction the pan A 
graph should be supplemented by a light mechanism во 4s to ойе 
little inertia at the catenary hanger points. 


Ei 
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the cell about & centimetre above the end of the inside tube, Several 
centimetres above this, seal up the tube or insert а cork and the cell 
is completed as represented in Fig. 8. The Clark cell may, of course, 
be set up in the same way. 

Itis impossible to mix the contents of the anode and cathode com- 
partments. If the cell is turned over the mercury runs down and is 
caught below the bulb, and when the tube is placed erect again 
the mercury returns to its original position. The amalgam, if it 
moves at all, will behave in a similar manner. If any mercury or 
am- lam or mercurous sulphate falls into either end of the inside 
tube, the asbestos in the bulb will prevent it from going into the 
other compartment. The H. form of cell is made transportible by 
employing a similar “ double trap” in the cross tube connecting 
the two legs, as shown in Fig. 4. - In this case the asbestos should be 
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THE NUMBER OF ELECTRONS IN AN ATOM” 
BY N. CAMPBELL, 


The experiments of Kaufmann have shown that the yr 
of the mass of electrons is of electromagnetic origin, and ү, : gi 
tbat an atom is equal, or nearly equal, in weight to that o 1 
trons. This relation may be summed up in the following equation 


NAM, 


where A is the atomic weight, M the mass of an atom of hy vis W 
and и the mass of an electron. At the same time, It 15 ра 
that there is по evidence. to show that the number of cien 
in an atom ie exactly as great as that indicated by 1 н 
formula. Quite recently Prof. Thomson has attracte 15 ae 
terest to this question by arguments tending to prove +) eight. 
number of electrons in an atom is a function of the d fab 
The conclusions are not very clear, however, and nee tan 
elucidation. It is possible to get some idea of the Сор. ers: 
of atoms by the study of radio- activity and especially in prend of 
tion of energy changes. Following the modern accopte | closed 
radio-activity, the electrons of a radio-active atom move 11 radia: 
orbits which are stable only in virtue of their movement. ат 
tion resulting from the electrons in movement causes ove че 
energy to decrease gradually; the orbits cease to be stab | nerf 
trons fall towards the centre of attraction aud the potenti sis of 
thus liberated appears as kinetic energy of projected fragmen, an 
atoms. Assuming the hypothesis that the potential а: orbit 
electron moving in a closed orbit, and which is freed when the 


Fic. 3 | . Fio. 4. 


put into the bulb before the cross tube is scaled to the legs. 

cells like the above were made during the past year ii the Labo 
tory of Physics! Chemistry, Princeton University, while working 
under the direction of Dr. Hulett on the subject of standard cells ; 
in fact, this cell is a modification of а form suggested by Dr. Hulett. 
‘Transportation and rough treatment have not caused the contents of 
the two compartments of these cells to mix in the slightest degree, 

———————— 

The Utilisation of Atmospheric Nitrogen.— When the oxides 
of nitrogen havebeen separated from themixture which is formed 
by electrical discharye in air, it is important to cool the mixture 
of the gases in order that dissociation may be avoided. To 
do this H. Pauling, in a recent American patent, proposes 
to effect the cooling by introducing an already cooled mixture 


of the gases into the hot gases. in А А 
stead of ц 5 
for this purpose. Dom sing an inert gas 


— " 26 — РР З EM = T "m nin nis. 
* Abstracted from the Rerwe d Ehetrochimie et d Ebctrom А 
Vol. 1., No. 11. 
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becomes unstable, is of the same order of greatness as the maximum 
kinetic energy possessed by this electron before its escape from its 
closed orbit it is possible to deduce further relations. The greatest 
kinetic energy which an electron can possess in an atom can be 
identified with the least kinetic energy which it contains when it 
moves outside the atom. Thus the velocity of the 2 rays discovered 
by Prof. Thomson is 3:25 х 10% cm./sec. These electrons have 

without doubt, lost part of their energy due to ionisation, an amount 
equal to an electron moving with a speed of 8 x 10° ош. / sec. and of 
the same order of magnitude as the preceding figure. The greatest 
kinetic energy that an electron may porsess without leaving its orbit 
is approximately twice that of the 2 ray, or 


2x 2 х (8:28 x 10*7 26:7 x 10:1! ergs, 


where G. х 10 . Suppose that the force holding ап electron 
in its orbit is the same as that required for а small particle moving 
in а uniform sphere of electricity of radius a, and of charge equal 
and opposite to that of the particle. The potential energy of the 
electron is x or y" x (1:4 x 10%), where e" is the charge and “a” 
the radius of an atom. From this the number of electrons in an 
atom of radium can be calculated. The total energy freed from 
1 gramine of radium for all radio-active changes is equal to 1:6 x 10° 
calories or 6:7 х 1016 ergs, the atomic weight is 225 and the mass of 
an atom of hydrogen 1'1x10 ?!. Moreover, the energy liberated 
from an atom of radium is 1'7 x 10 * ergs. The number of electrons, 
N, in an atom of radium is 
NX 6˙7 * 10 " =1'7x10 5 


N = 9:5 x 105. 
From the first formula, however, there results for radium 
N 2925 x M 4.2 x 105, 


• ' p 
which shows a very close agreement for the two calculations. 
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ELECTRICAL EQUIPMENT OF THE NEW WALDORF 
HOTEL, LONDON. 


_ The new Waldorf Hotel, which is а conspicuous feature of the 
important new thoroughfare, Aldwych, Strand, London, was opened a 
few weeks ago, and may be regarded as a quite up-to-date example of 
these establishments. The hotel of to-day must be complete ia 
every detail, and it is. perhaps, in hotel equipment that the bast elec- 
trical and mechanical work of a domestic character is now being 
carried out. The following particulars of the electrical system 
adopted at the new Waldorf will, therefore, be interesting :— 

_The lighting system consists of two separate and distinct installa- 
tions, one being brought in at the front and one at the buck of the 
hotel. Each of these supplies consists of two pairs of cables, one from 
the supply company's ordinary network and one from their theatre 
main. Where these are brought into the two switch rooms in tho sub. 
basement throw. over switches are fixed. These two switch rooms are 


4 
f \ \ ^ 


өк Switcu. These boxes are fitted to every outlet, which ensures 
that tie cables are enclosed in metal throughout. | v 
practically identical and contain a d.p. 500 ampere switch and fuse 
m Iron Cases, and the main lighting section hoard, consisting of 
porcelain tubular switch fuses i cast-iron cases, from which the cables 
аге connected to the ditferent distribution fuse boards throughout 
the hotel. In each switch room is also the power supply with a 250 
ampere d. p. switch and fuse in cast-iron cases, and the main section 
board, which is identical with the lighting one, and which supplies the 
different motore for hoists, fans, pump and also the heating circuits 
for hot plates, &c., in the dining room, restaurant and grill. The 
public rooms throughout tlie hotel are lighted from the two installa- 
tions, alternate lights being us far as possible otf the ditlereut supplies : 
this, combined with the throw-over switches, makes it practically 
impossible for any of these rooms to be left without light, as the 
lighting from either of the supplies is sufficient for all practical pur- 
poses. АП the corridors throughout the hotel are wired on the same 


system. Special attention may be called to tho palm court, which 
is lighted by 16 Crompton arc Jamps placed above the frosted glass 
ceiling, and which, combined with the palms and the plants below. 
give a beautiful oriental effect. The suspension of these arc lamps is 
worth attention. As it is impossible to trim these lamps in 
their position on account of the glass ceiling, a narrow gangway 
is run down the centre over the glass, and the lamps are hung 
on steel ropes running on pulleys, so that the lamps may be 
easily pulled from their place, close up to the side of the gangway for 
trimming, &c. On each of the bedroom floors are two section boards, 
one from each supply and each controlling two distribution fuse boards. 
In each bedroom the two-light dressing table fitting is controlled by a 
two-way switch at the door, and a two-way pressel switch over the bed, 
and at each bedside is fixed a wall-socket with portable reading lamp. 
The fittings throughout the building are in Louis XVI. style, the 
majority being mounted on Botting’s patent outlet boxes, invented 
and made by the Aberdeen Electrical Engineering Co. We illustrate 


‚ this device herewith. The switches are for the most part flush and 


mounted in Oliver’s patent iron boxes, manufactured by Messrs. J. H. 
Tucker & Co., Birmingham, with old gold plates tosuit the fittings. The 
switches on the surface are mounted on the same brass outlet boxes as 
the fittings. The wires throughout are enclosed in screwed solid drawn 
steel tube, a feature being the perfect continuity of this tube from the 
section and fuse boards right up to the back of every fitting and 
switch, and also the ease with which new wires may be drawn into the 
tubes, the complete system of tubing having been installed before any 
wires were drawn in. 

The electric bell installation in the hotel cousists of a push in cach 
bedroom besides the public rooms and corridors. Two indicators are 
placed on each floor, with four bells for the bedrooms and a separate 
indicator and bell for the sitting rooms. The wiring is enclosed in 
steel tube, in which the principle of metallic continuity is also carried 
out, the pushes being all mounted on sunk iron boxes. A system of 
fire alarms is also installed, contacts being fixed to each fire escape 
door, which indicate in the hall porter’s room which door has been 


opened. 


The complete installation of lighting and bell and fire alarm instal- 


lat ions were carried out by the Aberdeen Electrical Engiueering Co., 


17, Belmont-street, Aberdeen. Messrs. Waring White Building Co., 


la, Cockspur-street, London, were the main contractors for the erec- 


tion of the Waldorf Hotel, and Messrs. A. Marshall, Mackenzie & Son, 
13, Waterloo-place, Pall Mall, London, were the architects. 


PARLIAMENTARY INTELLIGENCE. 


d 


Private Bills.—The Wishaw Burgh Electricity, &c., Bill was read 
а second time in the House lof Commons on Monday, and the second 
reading of the North East London Railway Bill took place on Tuesday. 

On Tuesday the Metropolitan Electric Tramways and the London 
(Westminster and Kensington) Electric Supply Co.s' Bills were read a 
second time in the House of Lords. 

On the order for the second reading of the Belfast Corporatiou Bill 
on Thursday last week, Mr. Devlin moved its rejection. He said that it 
was proposed to spend £60,000 on a single line of tramway of 3} miles 
running through a sparsely populated district. The electrification of 
the line had cost £16,612 per mile, while the average expenditure for 
such work in the United Kingdom was £11,780. It was an attempt to 
extort an exhorbitant price from the ratepayers for the line. The 
motion for the second reading was lost by 176 to 130 votes. 


London Electric Power Bills.—It is announced that the Govern- 
ment desire that the London & District Electric Supply, the London 
Electric Supply and the London (Westminster & Kensington) Electric 
Supply Co.s’ Bills shall be referred to a Joint Conunittee of both 
Houses of Parliament. 

In the House of Lords vesterday (Thursday) Lord Onslow moved 
that the various London electric supply bills be referred to a Joint 
Committee of both Houses of Parliament. He proposed that the whole 
matter between ordinary commercial companies and municipalities, 
whether the L. C. C. or the local borough coug¢ils, should be thoroughly 
threshed out and settled in the present session. The motion was 
agreed to. 


' 
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Electricity Supply in Holland.— According to the Elektro- 
technik und Maschinenbau there are at present in Holland 32 
electricity supply stations whose total load is 15,145kw., 
almost the whole of which is used for lighting purposes.. The 
municipally-owned station at Amsterdam is the largest, with 
a capacity of 6,200 kw. It feeds 61,000 glow lamps, 925 arc 
lamps, and supplies current for motors whose aggregate horse- 
power is 2,600. Current for lighting is sold at from 26d. 
to $9:3d. and for power from 1:8d. to 3:3d. per unit, The two 
„Elektra stations supply 57,000 lamps aud current for motors 
having a total horse-power of 460. The Rotterdam electricity 
works supplies 35,0720 glow lamps and 1,084 arc lamps, while 
the price is from 47d. to 8:34. per unit. 


F 
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LEGAL INTELLIGENCE. 


Justices and Rating Appeals. 


On Friday а Divisional Court (Justices Darling and Phillimore) 
heard a motion on behalf of the Guardians of the Hendon Union for a 
rule nisi for a writ of prohibition calling үү! the Justices of Middle- 
sex to abstain from hearing a rating appeal by the Metropolitan Elec- 
tric Tramways (Ltd.) whilst certain members of the Middlesex County 
Council are upon the Bench. 

Mr. Pace, K.C., explained that the Metropolitan Electric Tram- 
ways (Ltd.) were lessees and occupiers and Middlesex County Council 
the owners of certain tramways in the Union of Hendon. An order 
for their construction was obtained on the joint application of the 
company and the County Council, the latter providing the land and 
making street widenings, and the North Metropolitan Electric Tram- 
way Co. providing the electrical fittings and the tramcars. On Nov. 
18, 1900, an agreement was entered into providing that in case an 
order was obtained—and it was, in fact, obtained early in the follow- 
ынс tramways should be leased to the company until Aug. 6, 
1925, at a fixed rent, plus 45 per cent. of net profits, these latter to be 
arrived at by deducting all expenses of running and management and 
rates. The company had appealed against their assessment for rating 
in Hendon, and the appeal in the ordinary course would come up for 
determination by the Middlesex County Justices, but upon that Bench, 
counsel said, there were кошо who were also members of Middle- 
sex County Council; and he contended that it would be obviously im- 
proper for them, forming part of the corporate body which owned the 
tramways, and which must benefit if the tramway company obtained 
a reduction in their ratable value, to act as judges in the appeal. 
Mr. Page explained that on an application for a respite of the 
uppeal the point was raised before the magistrates, and they sat espe- 
cially about three weeks ago and heard it argued. The magistrates 
not only came to the conclusion that the members of the County 

Council on the Bench might sit, but that, in fact, they would do so. 
Sir Ralph Littler, in giving the decision of the magistrates, said 
they were of opinion that there was no likelihood of bias on the part 
of the members of the County Council, and that the justices were 
unanimous in wishing them to sit. 

Their Lordships reserved their decision till to-day (Friday). 


| Wallis у. Fletcher. 


In the Westminster (London) County Court last week, plaintiff 
sought. to recover from Mr. and Mrs. Fletcher £19 odd for electrical 
fittings supplied to them. The wife adinitted the claim. 

Counsel for plaintiff elected to go on with the case against the 
husband, submitting the fittings were as much necessaries as carpets, 
&c. The order was by thc wife and the flttings were fixed in 1906 at 
пе and Mrs. Fletcher's flat. Both defendants had the benefit of the 

ings. 

The husband, a retired surgeon-major, said that in 1892 he was 
made a bankrupt in consequence of his wife's extravagance. He then 
made her an allowance aud told her she was not to pledge his credit. 


Judgment was given for the husband without costs, and against the 
wife with costs, | 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 
Two draughtsmen are required by a Liverpool firm, accustomed 
to all classes of telephone instrument designs ; also two accustomed 


to telephone switchboards, frames and general teleph 
work. See an advertisement. Sonera ve орвоце exchange 


An assistant draughtsman is required, to iri 
is „to prepare wiring plans 
and diagrams, get out quantities, &., of electric light and. E 


installations for ships. Applications to Messrs. Harland & W 
(Ltd.), Belfast. See an advertisement. ol 


A driver is required for a private power station (a.c. plant of 
750 kw. capacity), turbine experience preferred ; also : awitohboaed 
attendant, capable of taking charge of shift. Applications to the 
Manager, Croxley Paper Mille, Watford. See an advertisement. 
An assistant is required in the statistical department of an elec. 
in supply company. . See an advertisement. 

ere i8 а vacancy for a pupil without premium i : 
central station in S W. London. Seean Моше eae : 


There are vacancies for two junior assistants in the electri | 

t 
and electrotechnical departments of the National Physical ТАБ 
tory, Teddington. Stipends range from £100 to £150 a year. Com- 


meneing stipend according to quali i ‘anti 
March 8 to the Director, & to qualifications. Applications before 


An experienced electrical engineer is wanted, thor ili 
with the electrical and mechanical design of large A 
Must be a technical graduate and have had at least five years’ 
м experience in designing this class of generating apparatus, 
and also be thoroughly experienced in building and testing. 


Sunderland Corporation invite applications for the position of 
Principal of the Municipal Technical College. Salary £500 per 
annum. Applications to the Town Clerk by noon March . 


Mr. J. P. McMahon, chief engineer of Northampton electris 

tramways, has been appointed engineer and manager of the Dum. 
barton Tramways Co. 
Mr. О. B. Richardson, engineer in charge of the refuse des. 
tructor and steam plant of Shoreditch electricity undertaking (ai 
Coronet-street), has been appointed engineer at Whiston-street (in 
succession to the late Mr. J. Lawson), having charge also of the 
engines at Coronet-street. 

Mr. E. W. Martin has been appointed assistant distributing 
engineer at Woolwich. 

Mr. W. Н. Allen, staff officer, Stores department of the G. P. O., 
has been appointed assistant controller of the department, in place 
of Mr. G. Morgan, promoted. 


— 


EDUCATIONAL NOTICES. 


Technological Scholarships.—The West Riding (Yorkshire) 
County Council offer four technologic scholarships, each of the 
value of £60 per annum, open to students within the administrative 
area of the West Riding and available for courses of instruction in 
connection with the following: — Textiles, dyeing, engineering 
(mechanical and electrical), metallurgy or other approved industry. 
The scholarships are intended for young artisans who already have 
a considerable amount of mill or workshop experience and the 
awards will be based on results obtained at the examinations of the 
Board of Education and the City and Guilds of London Institute 
In addition, the County Council offer eight minor technological 
scholarships of the value of £50 each per annum, tenable by persons 
who have had practical experience at a trade for at least one year 
and have concurrently attended day or evening classes, or by pupils 
who are about to leave secondary schools. These acholarships vil 
be awarded on the results of a written, practical and oral exami- 
nation. Application forms, &c., from the Education Department 
(Technical Department), County Hall, Wakefield. See also an 
advertisement. 


University of London (University College).—The (ше 
(the Earl of Rosebery) will visit University College on the afier- 
noon of Thursday, March 26, and will formally open the i 
libraries and the new south wing, which include large 1 
the departments of applied mathematics, of mechanical, N к 
and municipal engineering, and accommodation for the ne 
hydraulic laboratory. 


NEMPE MM — 


s 2 " ent 
Accrington.— The Council have entered into a fresh agreem 
with Messrs. Howard & Bullough for supply of electricity for ån 
years from Sept. 1 next, by which the maximum demand о 
is increased by 225 kw. 


Alleged Robbery of Gutta Percha.—Six men, (Humpbnes, 
Gibbens, Fribbens, Sims, Cole and Branch) were again am 
remand with stealing and receiving a large uantity of gu K Co, 
the property of the Telegraph Construction & Маш 15 
before Mr. Biron, at Old-street (London) Police Court оп, Jann. 
Humphries was said to have been in the company’s service à yr 
He was sentenced to one month's imprisonment in division ia 
hearing the evidence, Mr. Biron discharged Cole, the other p s chit 
being committed for trial at the Central Criminal с on 
evidence was given by a labourer named Eden, also in ВЭА to being 
servioe, who had turned King's evidence, and confe dS io Mi 
privy to the prisoners stealing the gutta percha from tim 
and admitted that he had himself taken large quantities. і 

Aston.—A new scale of charges for electric supply d | 
force on April 1 as follows: For consumption not ee 2 
units 8}d. per unit per quarter, 150 to 600 units ed per шй 
unita 3d., 1,000 to 1,500 units 21d. and over 1,500 units 24d. 


per quarter. into 

Barking.—An unopposed inquiry was held here е Буре 
the application of the Council for sanction to a loan of £^ 
extensions of the electric lighting undertaking. 


; ; ted 
Birmingham.—On Tuesday the Council unanimously g 
resolutions allocating certain large sums expended in ‘ву pun 
street widenings, &e., in connection with the municipal P remet 
undertaking to the electric light undertaking and the imp 
rate respectively. ite willin 
б Ald. BEALE said that the tramways department were al «i 
to bear all proper charges, but they ought not to be over 
charges which did not Belong to them. the Тгмина}* 
. Ald. BkALE then moved the adoption of the report of new brake 
committee, and referred to the arrangements for fitting д 
on three out of 30 cars which had been recently orde ‘ficult to . 
netic brake now in use was very werful, but it was ot u 
whether it ever did fail to act. henever any accident h possibly М 
motorman always complained that it had failed, althoug 
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had allowed the car to get beyond control before applying the brake. 
The manager had reported favoutably upon the Miley brake, which 
was to be fitted experimentally upon the three cars, and if it was a 
success they would probably he able to affix the new brake to other 
cars. 

Brighton.—The e'ectrical engineer and manager (Mr. John 
Christie) recommends that the side streets be lighted by means of 
metallic filament, lamps of 16 c.p. each, which he estimates will re- 
duce the cost per lamp to £2. 18s. per annum, compared with 
43. Ов. 6d. for incandescent ga’. 

Burton-on-Trent.—The Council, which is anxious to secure new 
industries for the town, realises that a cheap supply of electric power 
is absolutely essential to a modern industrial town, and, therefore, 
with a view to the Council being able to supplement the already 
particularly good facilities they can offer in the way of cheap land, 
labour, fuel, &c., for industrial purposes, they have recently in- 
structed the electrical engineer (Mr. P. J. Pringle) to prepare esti- 
mates as to the best means of extending the generating plant and 
mains so as to deal with the supply of electric power on as favour- 
able terms as possible. Recently 23 manufacturing firms sent in 
inquiries with а view to establishing works in Burton, and nego- 
tiations are proceeding with seven or eight firme. 


Oardiff.—The Electric Lighting and Tramways committee has 
decided to allocate £1,000 per annum for six years for substituting 
electric lamps for the present public gas lamps. 


Chester.— The Electricity committee have been authorised by the 
Council to undertake the wiring of consumers’ premises on the hire. 

purchase system. The Council's 1901 Act confers special powers in 
' regard to wiring. 

Dover. — Negotiations are proceeding with the Admiralty for the 
supply of electrical energy for power and lighting to the Admiralty 
Harbour works. 

For lighting, the Council offer to supply current at 2£d. per unit up 
to 200,000 units per annum (guaranteed minimum consumption of 
100,000 units), and all unita in excess of 200,000 units at 23d. per unit. 
For power the figures are 23d. per unit up to 200,000 per annum 
(guaranteed minimum annual consumption 100,000 units, und 2d. per 
unit. up to 300,000 units per annum. АП units beyond 300,000 units 13d. 
The maximum demand shall not exceed 250kw. The Admiralty propose 
to por АН cables on their propertv, but the Corporation would luy 
and maintain them up to certain defined positions, 

Dundee.—The committee appointed to inquire into the increasa in 
the coal costs at the electricity works have remitted the matter to the 
convener and the electrical engineer to prepare a report. The question 
was raised by Mr. Richardson, who, in a report, stated that the coal 
costs had increased owing to the quality of the coal and the con- 
ditions under which it was being supplied. 

Eastbourne.—An unopposed inquiry was held last week into the 
Council’s application for sanction to a loan of £7,000 for extensions 
of the electricity undertaking. о | i 


Electricity in Mining.—The directors’ report of the Cambrian 
Collieries (Ltd.) for 1907 states that the new screens and picking 
belts have now been in full operation for some time and have proved 
satisfactory, while the electric installation, which was formally 
started in July, is also giving excellent results. | 


Exhibitions.—The growth of the trade in commercial motor 
vehicles during the past year is shown by the list of exhibitors at 
the Commercial Motor Vehicle and Motor Boat Exhibition which 
will be held at Olympia from March 26 to April 4, under the auspices 
of the Society of Motor Manufacturers and Traders, in connection 
with the Royal Automobile Club. The exhibitors are from every 
part of the country, and several from the Continent. ; 


Fatality.—A young electrical engineer named Nicolls was killed 
at East Pilton, Edinburgh, on Friday. Nicolls, who was engaged 
in the testing department of Bruce Peebles & Co., was examining 
some machinery, when he came into contact with a live“ part, 
and his companions found hiin lying on the floor dead. An examina- 


tion of the machinery showed that a current of 6,000 volts had 
passed through the body of Nicolls, who was only 20 years of age 


Greenwich Tunnel.—The London County Council resolved on 

uesday to cancel the old agreement and to enter into a new one 
with the London Electric Supply Corpn. for the supply of current at 
Greenwich Tunnel for lighting at 14d. a unit and for power at 11d. 
a unit for 4 years. 


. Halifax.— The Tramways and Electricity committee have under 
consideration an important report by the electrica] engineer and 
general manager (Mr. W. M. Rogerson) dealing with various matters, 
including 1d. fares and carriage of parcels on the local. tramways. 
On the subject of tramways up-keep Mr. Rogerson reports :— 

A large sum will be needed 


in my opinion, much too long, and part of the equipment is already 
obsolete, while the track in several parts needs renewing. The cost 
of giving effect to Mr. Rogerson’s recommendations, including the 
Construction of new loop lines and the purchase of new material, is 
estimated at £10,870. - Mr. Rogerson says it is necessary that new 


to put the tramways undertaking into, 
thorough working condition, as tbe periods of the various loans are. 


material should be obtained as soon at possible, so that the work can 
be proceeded with, or the cars brought into a thoroughly etticient state. 

A thorough overhauling of the electrical equipment is also recom- 
mended by the rolling stock superintendent. | 

A special meeting of the Council will be held next week to consider 
the report. | | 

The committee have instructed the town clerk to communicate with 
the L. (i. Board protesting against the excision by the Board from 
sanctions for borrowing powers, ſof wages ofjpermanent workmen paid 
out of capital account, and that the electrical engineer be instructed 
to discharge, in future, permanent workmen when about to deal with 
work entailing capital expenditure, and then to r2-ongage such work- 
men as contractors. 


Hull.—The Electric Lighting committee considered on Monday 
the tenders sent in for the supply and erestion of three high-ten- 
sion dynamos, and after consideration the tender of the Lahmeyer 
Electrical Co. was recommended for acceptance. Further parti- 
culars are given under Tenders Accepted column. 

At last week’s committee meeting Mr. Costello intended to have 
moved, That a special committee bo appointed to.consider and 
report as to the financial position of the electric lightin under- 
takinz, and as to whether the present system of supplying e ectricity 
and the machinery, plant, and works used for that purpose is the 
most economical and efficient; with power to call in one or more 
experts to advise thereon, and particularly as to whether any, and if 
so what, mains should be substituted for the existing Callender- 
Webber cables and the bare copper strip cables.” І 

The chairman of the committee (Мг. E. Hunger. J.P.) explained 
that the end of the financial year was March 31, and as soon as the 
year's accounts were available he would be prepared to recommend 
that expert opinion be taken on the position of the undertaking. 

Mr. Costello withdrew his motion on this understanding. | 

With regard to the renewal of old mains, the clectrical engineer 
(Mr. H. Bell) stated that the estimated cost of the entire replacement 
of the New Town cubles, based upon present prices, would be £6,075, 
With regard to the Crompton bare copper strip system in the Old 
Town, he estimated that the cost of the entire replacement of those 
mains by means of similar cables to those in use in the New Town 
would be £12,130. СЯ 

The L. G. Board has sanctioned loans of £6,953 for additional plant 
and mains (to be repaid in 17 years); £8,038 for supplying electrieal 
energy to the National Radiator Co. (repayable in 15 years} ; £16,800 
for expenditure, actual and prospective, from lst Jan., 1907 (20 years); 
and £4,140 for expenditure, actual and prospective, on house services 
from Ist Jan., 1907 (15 years). ee, ; 

The salary of the electrical engineer und manager of the tramways 
department (Mr. J. Wilkinson) has been increased from £400 to £500 
per annum and that of the tramways manager (Mr. W. J. McCombe) 
from £450 to £500 per annum. 


Ilford.— Consideration of the recommendation of the Tramways 
committee to adopt the Robrow ” surface contact system of traction 
on the Cranbrook-road extension has been adjourned for six months. 


Inquest.—On Friday, at the inquest on James McCabe, the tram 
conductor killed in the disaster on the Birmingham and Midland 
tramway ‘route, at Brades Village, Tividale, on 20th ult., the 
driver, Hemmings, said he had been a driver for six years. When 
the car was entering the loop where the accident occurred the power 
was “ out,” and as they approached it he just eased the hand brake 
to slow the car down slightly. The company supplied them with 
regulations as to the driving of the cars, and there was a regulation 
to drive through loops at 4 miles an hour, which was insisted upon 
by the Board of Trade. The car was not exceeding the stipulated 
rate at the time of the accident. | x | 

Mr. R. F. BROWN. engineer in the employ of the company, said he 
could give no reason for the car leaving the track, unless it was driven 
at an excessive speed. | | 

Mr. Н. Jackson, civil and electrical engineer, who made an examina- 
tion of the broken wheel, found seven spokes fractured. two in pieces. 
They were fractured both at the hub and rim. He had examined the 
track and found it in a normal condition. Tho cross fall between the 
two rails was excessive at one point, and changed back ayain to a 
normal condition. 9 ft. from the points there was a difference of 
1$ in., and at another place #in. An initial strain was set up, in his 
judgment, because the arms of the spokes joined abruptly with the 
rim of the hub. The front wheels of the car, in his opinion, took the 
wrong line at the points and the back wheels remained on the proper 
line. Pressure was then brought to bear on the left-hand back wheel, 
either by putting on the brake or putting on power. There p 
nothing unsafe about the track. The position of it, however, in his 
judgment, caused the car to jerk just before the points were reached. 


He did not think any flaw could have been detected in the wheel; in 


fact there was not one, unless it was a microscopical crack. He could 
not say whether the accident would have been avoided had another 
design of wheel been used. m | 

The jury returned a verdict of accidental death, remarking that 
they considered the company should secure a better class of wheel. 


Leicester.— The accounts of the tramways department for 1907 
were presented to and approved by the Council last week. | 

The traffic revenue was £114,667. 19з. 4d., against £114,752. 7s. in 
1906, and miscellaneous receipts (£2,177. 13s. 7d) made the total 
£116,845, 12s, 11d., against £116,527. 12s. The working expenses were 
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,887. 13s., compared with £68,940. 9s. 6d., leaving £45,957. 19s, 11d. 
—.— absorbed 222.873. 14s. 8d., redemption of debt £12,029. 68. 2d., 
and income tax £968. 16s. 11d., leaving a net balance of £10,538, 148. 2d., 
against £13,110. 2s. 4d. The passengers carried numbered 27,417,227, 
a decrease of 50,757; the car-miles run were 5,554,924, ап increase of 
2,926; and the total receipts averaged 8:408d. per mile, against 8°393d. 
last year. The cost of generating current was slightly higher than in 
1906, owing to the increased cost of coal. 5,276,670 units were used 
for traction, or 1°58 per car-mile. The percentage of working ex- 
penses to receipts was 60. 4 

Leyton.—The Council have selected 27 roads in which gas lamps 
are to be superseded by electric lamps during the ensuing half-year 
at an estimated cost of between £400 and £500. 

The salary of Mr. Speight, who has been acting on probation as 
station superintendent since the death of the late superintendent 
(Mr. Noles), has been increased from £156 to £180 per annum. 


London County Council.—On Tuesday loans of £23,304 and 
£2,394 were granted to Islington and Woolwich respectively for elec- 
trie lighting. 

London Electricity Supply Bills.—At a recent conference of 
representatives of London Borough Councils who are electricity 
undertakers, it was decided to recommend that the London power 
supply bills be opposed. 

The conference also expressed the opinion that the development of 
the electricity supply of London could best be carried out by a com- 
bination of the existing undertakers, and urged that a conference of 
the electrical or consulting engineers of all the Metropolitan borough 
councils be held for drafting a scheme. 

Newcastle-on-Tyne.—Applieation has been made for sanction 
to borrow £5,000 for the Market-street tramways. 

Newquay.—The Council have instructed Mr. Lee. of Truro, to 
report on the proposal to adopt electric lighting on the Pentre estate. 


Paddington.—On Tuesday the Works committee reported on the 
experimental lighting of lengths of the Harrow-road by the Metro- 
politan Electric Supply Co. and the Gas Light & Coke Co. 

The cost of the present gas lighting is £198 per annum (66 lamps at 
£5), and the Gas Lieht and Coke Co. offered an improved system on 
the following terms: 66 lamps at £4. 12s. 6d., totalling £305. 5s. per 
annum, and no initial cost. If the lamps were taken over from the 
company at the end of five years, the Council would pay £164 (i.e., 50s. 
рег lamp), but in 10 years the lamps would become the property of 
the Couneil without payment. Under this scheme the lamps would 
consist.of two Kern burners in improved lanterns, one-half the lamps 
being turned out at midnight. 

The Metropolitan Electric Supply Co. offered to erect and maintain 
24 flame are lamps at an average of £13 each (£312 per annum), the 
initial cost being about £170, to meet the cost of new pillars where 
tramway poles are not available. This offer is made on the under- 
standing that the arrangement would be їп force for seven years, half 
the lamps to be turned out at midnight. 

The report pointed out that the annual cost of adopting the electric 
system would be little in excess of improved gas, and ‘the committee 
again came to the conclusion that electricity was undoubtedly better 
than gas for improving the lighting and appearance of the thorough- 
fare. The Council would be justified in adopting the former, notwith- 
standing increased cost. The committee recommended acceptance 
ot the Metropolitan Company's offer. 

The Finance committee pointed out that the proposal opened the 
question of electric lighting for the whole borough, and it was decided 
to adjourn consideration of the matter until next meeting. 


Personal.—Mr. E. de Fodor, general manager and director of 
the Budapest General Electric Co., who was recently presented by 
the employés and friends with an address on parchment on the 
occasion of the completion of 10 years’ service as chief of the com- 
pany, has also been entertained to а banquet by the staff of the 
company and a number of the leading engineers and manufacturers 
in the City. 

Presentation.— Blackpool electricity staff have presented а 
1 case to Mr. F. Dickinson, assistant engineer, who has 

ed. ; > sat 

Provisional Orders Revocation.—The Board of Trade have re- 


une Abereychan and the Scunthorpe electric lighting orders 


Threshing by Electricity.—At Hubbard's Farm, Gunton, near 
Lowestoft, Mr. H. Rackham, C.C., recently carried out a euccessful 
experiment in the threshing of corn by electric power. 

Mr. Rackham is an enthusiastic machinery user and applies steam 
to all farm processes in which power is required. It was suggested to 
him that it would be more economical to lay down an electric motor or 
motors for threshing, grinding, milling, &c., at Gunton, especially as 
the municipal electric cable passed the place. The borough electrical 
engineer (Mr. G. A. Bruce), with a view to demonstrating the supe- 
riority of electric power, ran a length of cable off the Yarmouth-road 
main to Mr. Rackham's stackyard. Here a 30 n.r. Peebles motor was 
installed and was coupled np to the threshing machine and set to 
work. The motor went splendidly, there was not a hitch from start 
to finish, and the whole stack was threshed at the rate of 25 coombs 
per hour, compared with 20 coombs per hour. (at most) by steam. 

Westminster.—'The Works committee recommend the City 
Council to accept the tender of the Westminster Electric Supply 


THE ELECTRICIAN, MARCH 6, 1908. 


! 


811 


Kü» — — — = ? ⁴ͤ—— — — eon umes NS 
292 c ——— . — —.— — r ñññ— ññ ̃ —. — — 


London County Council want tenders by 11 am. March 24 for 
roadwork and platelaying in connection with the reconstruction for 
the overhead system of electric traction of tramways between 
Brixton-road and Camberwell-green. Specification from the Chief 
Engineer, Spring.gardens, S.W. І 

Wigan Corporation invite tenders for the right of advertising on 
the tramway tickets issued on their tramway system during the year 
commencing April 1 next. The number of tickets issued during 
1907 was 12,000,000. Further particulars may be obtained from 
the tramways manager (Mr. Jas. Slevin), Bradford-place, Wigan. 
Tenders to the town clerk (Mr. Harold Jevons) by Monday 23rd inst. 
See also an advertisement. 

Wigan Guardians invite tenders for an electric lighting (or gas) 
installation at the new workhouse infirmary. Tenders to the Clerk 
by March 25. 

iawtenstall Corporation invite tenders for. supply, delivery and 
laying of steel rails, points, crossings and accessories for the per- 
manent way of the tramways, and all materials and labour for the 
paving, underbed, &c. Copies of general conditions, specification, 
form of tender, &c., may be seen at the offices of the consulting 
engineers (Messrs. Lacey, Sillar & Leigh), 2, Queen Anne's-gate, 
Westminster, and 78, King-street, Manchester, and may be obtained 
from the former officeonly. Tenders to the Town Clerk (Mr. James 
Whalley), Municipal Offices, Rawtenstall, by March 27. See also 
an advertisement. 


Rawtenstali Corporation also invite tenders for supply, delivery 
and erection at their electricity works of one economiser (192 
tubes), and supply of d.c. and ac. electricity meters. Copies of 
general conditions, specifications, &c., may be seen at the offices of 
the consulting engineers (Messrs. Lacey, Sillar & Leigh), 2, Queen 
Anne’s-gate, Westminster, and 78, King-street, Manchester, and 
may be obtained from the former oftice only. Tenders to the town 
clerk (Mr. James Whalley), Municipal Offices, Rawtenstall, before 
March 23. See also an advertisement. 

Tenders will be received at the offices of the Secretary of the 
Postmaster-General's Department, 51, Spring-street, Melbourne, up 
to noon April 14 for the construction and laying complete of two sub- 
marine telegraph cables between the State of Victoria and the State 
of Tasmania. Tenders (accompanied by a deposit of £1,000) must 
state the name of the country in which the cable will be manufac- 
‘ured. Tender forms, specifications and general conditions from 
the office of the representative of the Commonwealth of Australia 
(Capt. R. Muirhead Collins), 72, Victoria-street, Westminster, S. W. 
See also an advertisement. 


Tenders are invited for supply, delivery and erection at the elec- 
tricity works, Heywood, of one Lancashire boiler, feed pump, steam 
feed and blow-off piping, water filter and economiser; steam engine 
and dynamo, condenser, air and circulating pumps, water-cooling 
tower, exhaust and circulating piping, return water and oil separa- 
tor pumps ; lighting switchboard, alterations to traction generator 
panels, combined booster and balancer set and cable connections 
between machine and board. Tenders to the Chairman of the Elec- 
tricity Committee, Town Hall, Heywood, by March 16. 

Tenders are invited by Stoke-on-Trent Electricity comm ittee for 
supply of a800 kw. steam generator (single-acting engine, direct- 
current dynamo), surface-condensing plant, and water-tube boiler. 
Tenders by March 14 to the Chairman of the Electricity committee, 
Electricity Works, Stoke-on-Trent. 

St. Pancras (London) Council invite tenders for supply of arc lamp 
carbons for 12 months, delivery as required. Tenders to the town 
clerk, Mr. C. Н. F. Barrett, Town Hall, Pancras-road, N.W., by 
noon March 23. 


Watford District Council want tenders by March 11 for 12 months’ 
supply of stores for the electricity department, including iron- 
mongery, paints. chemicals, engine-room stores, &c., and for six or 
twelve months' coal. Forms of tender from the Electrical Engineer. 

Bristol Docks committee invite tenders for the electric lighting 
of the second tobacco warehouse, Cumberland Basin. "Tenders to 
M of Docks committee, 19, Queen-square, Bristol, by 10 a.m. 

arch 20. 


East Ham Corporation want tenders by 17th inst. for 12 months 
supply of stores, including engine-room stores, ironmongery, 
painters’ requisites for the electricity and tramways departments. 
Forms of tender from the Town Clerk. 

Manchester Electricity committee invite tenders for supply, de- 
livery and erection at Stuart-street station of a 6,000 kw. turbo- 
alternator with exciter and condensing plant complete. Tenders 
by noon, 25th inst. 

Bootle Corporation require tenders by noon March 14 for 12 
months’ stores and materials, including wires and cables, meters. 
carbons, fuse boxes, arc lamp globes, lamp posts, service boxes, oils, 
&c. Forms of tender, &c., from the Borough Electrical Engineer. 

Hackney (London) Council want tenders by 7 p.m., March 26, 
for 12 months’ supply of lubricating oils to their electricity works. 
Forms of tender, &c., from the Town Clerk. 


Dublin Corporation are prepared to receive tenders for supply of 
arc lamp carbons for the electricity department. Tenders to the 
town clerk (Mr. Henry Campbell), City Hall, Dublin, by March 11. 

Bury (Lancs.) Corporation invite tenders for the supply, delivery 
and erection of two 2,000kw. turbo-alternators, with exciters and con- 
densers. Tenders to the Town Clerk by noon of Monday, March 16. 

Erith Council want tenders by noon March 18 for 12 months’ 
supply of carbons, meters, lamps, cables, joint boxes, insulating 
tapes, &c. Forms of tenders from the electricity offices. 

Croydon Corporation want tenders by 11 a.m. March 16 for 12 
Months’ supply of meters, fuse and joint boxes and coal. Forms of 
tender from the Town Clerk. 


West Ham Corporation want tenders for the supply of a 8,000 kw. 
two-phase turbo-generator. Specification from Mr. A. H. Seabrook, 
84, Romford-road, Stratford, London, E. | 


Bolton Electricity committee invite tenders (by noon, March 26) 
for annual stores, including meters, motors and transformers, motor- 
starting switches, jointers' stores, mains sundries, joint boxes, &c. 


Islington (London) Guardians want tenders by March 10 for supply 
of electrical fittings and sundries, ironmongery, &oc., for 12 months, 
Forms ot tender from the Clerk, St. John's-road, Upper Holloway, N. 


Burnley Tramways committee want tenders by March 10 for a 
year's supply of stores, including brake blocks, metals, castings, 
ironmongery, oils, &c. 

Burnley Guardians invite tenders for 12 months’ electrical stores. 
Tenders by March 16. 

Tenders are wanted by 10a.m. March 19 for supply of stores, in- 
cluding electrical sundries, castings, ironmongery, oils, packings, 
&c., to the County Asylum, Whittingham, near Preston. 

Croydon Corporation invite tenders for annual, supply of coal, 
meters, house fuse and joint boxes. "Tenders to the Town Clerk by 
11 a.m. of Monday, March 16. | 


Dewsbury Electricity committee require tenders for surface con- 
denser and cooling tower. Tenders by 30th inst. 

The Spanish Government invite fresh tenders (by noon April 2). 
for the construction and working of the inter-urban telephone 
services of the North-West, the South-East and the South and the 
extension of the inter-urban service of the North-East by the addi- 
tion of 19 stations and for working the system. Deposits, varying 
from 145,000 pesetas (about £5,000) to 182,000 pesetas (about 
£6,276), are required for each of the four sections mentioned. The 
" Madrid Gazette” for Feb. 19 contains particulars and can be seen 
at the Board of Trade, 78, Basinghall-street, London, E.C. 

The Spanish Postal Department want tenders by March 21 for 
supply of 36,000 zinc cylinders for Callaud batteries. The Madrid 
Gazette" for Feb, 21 gives particulars and may be seen at the Board 
of Trade, 73, Basinghall-street, London, Е.С. 


Valencia (Spain) Municipality want tenders for public electric 
lighting for 80 years. The Madrid Gazette” for Feb. 21 contains 
particulars and may be seen at the Board of Trade, 73, Basinghall. | 
street, London, Е.С. 


The Director-General of Public Works, Madrid, requires offers 
by March 28 for concessions for an electric tramway between Seville 
and Camas (on terms more favourable than the offer already pre- 
sented by the Seville Tramways Co.) for an electric tramway from 
Calle de Valencia, Barcelona, to Calle Alta de San Pedro (for which an 
application has been made by Cia. de Ferrocarril de Sarria); and 
for an electric tramway from Calle Fernandez del Campo to tne 
goods station of the Santander-Bilbao Railway at Bilbao (for which 
the Cia. del Tranvia Urbano de Bilbao have applied for a concession). 


TENDERS RECEIVED AND ACCEPTED. 

The undermentioned six tenders were received by Hull Electric 
Lighting committee for supply of three high-tension dynamos. On 
the advice of the city electrical engineer (Mr. H. Bell) the com- 
mittee recommend the acceptance of the Lahmeyer Electrical Co.'s 
tender. T 

. Lahmeyer Electrical Co. (recommended)... . . £4,591 0 

Greenwood & Batley ......... . 5,305 0 
General Electric Coo нне сне 
Crompton K..... 8 
Maschinenfabrik Oerlikon . .. 
Electric Construction Co. ............... eese 2,812 0 

At the committee meeting on Monday the Mayor moved that the. 
tender of the Luhmeyer Co. be accepted. They must the said) be 
guided by their engineer, and much as they regretted that English 
firms had had no experience in the manufacture of the particular class 
of machine росы, they had по alternative but to secure the best 
article for their undertaking. | 

Mr. LiviNGsTONE complained that the committee would be treating 
the English firms unfairly. ** We shall never learn our engineers elec- 
trical engineering,” he declared, if you give your contracts to foreign 
firms. If vou want Englishmen to compete give them a chance. 

Mr, FLANAGAN moved an amendment accepting the tender of 
Messrs. Crompton & Co. at £3,652, and spare armature £447. 10s. 

The amendment was lost, and the resolution carried. 
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Islington (London) Council have accepted the following tenders 
for annual supplies for the electricity department: | 

Sloan Electrical Co., H. G. Mayer & Co. and City Glass Co., arc 
lamps, carbons and globes ; Ferranti Ltd. and British Electric Traus- 
former Co., transformers апа accessories ; British Westinghouse Co., 
Marples, Leach & Co. and Bat Electrical Co., electricity meters; 
British Insulated and Helsby Cables and W. T. Henley's Co., cables ; 
General Electric Co., Johnson and Phillips, Bryant Trading Synd. and 
Heap and Iohnson, electrical sundries, lamps, arc lamp parts, &c. ; 
British Insulated and Helsby Cables and Callender’s Cable Co., junc- 
tion boxes, &c. ; W. H. Willcox & Co., oils and lubricants: Young & 
Son, earthenware pipes, troughs, bricks, &c.; Pryke and Palmer, 
tools, iron, belting, engineers’ stores, &c. 

Wm. Griffiths & Co. have secured the contract from Islington 
(London) Council for paving works in Caledonian-road and parts of 
Camden-road: and Seven Sisters-road in connection with the recon- 
struction of tramways, and for paving macadamised margins of 
Archway-road with granite setts, at £24,743. 183. 11d. The com- 


pany's tender has also been accepted for 12 months’ masons’ and 


paviors' work for the Works committee. 

Southwark (London) Council received the following tenders for 
440 yds. of 0:2 x 0'2 х 0:075 cable: 

Union Cable Co. (accepted), 8142. 168. 6d. : British Insulated and 
Helsby Cables, £176. 2s. ; Johnson & Phillips, £178. 6s. ; Cullender's 
Co.. £179. 5s.; Western Electric Co., £180; Siemens Bros. & Co, 
£183.12s. An order has also been placed bv the Council with the 
British Insulated and Helsby Cables for a feeder pillar at £34. 10s. 


Blackpool Electricity department has placed an order with Ed. 
Bennis & Co., Little Hulton, Bolton, for two stokers and self-clean- 
ing compressed air furnaces for a new Lancashire boiler. This is a 
repeat order for Ed. Bennis and Co., Blackpool Corporation having 
used Bennis stokers for about six years. At this electricity works 
the coal costs are constantly diminishing and the units generated 
increasing. 

The Lancashire Dynamo and Motor Co., Trafford Park, Man- 
chester, have received а repeat order from the Frodingham Steel 
and Iron Co. for a 500 kw. generator for direct coupling to a gas 
engine running at 120 revs. per min., similar to one previously 
supplied. 


A. W. Penrose & Co. have been entrusted with the contract to 
supply and erect one of their variable-speed electric express lifts in the 
Imperial Tower at the l'ranco-D itish Exhibition. The lift will have 
a carrying capacity of 20 persons. The journey of about 120 ft. will 
take about 14 seconds. 

Leyton Council have accepted the tender of Selig, Sonnenthal & 
Co. for a shaping machine (14in. stroke) at £66; and that of 
Mountein & Gibson for 259 wheel tyres, to be delivered at the rate 
of 25 per month. | 


Derby Council have accepted the tender of the British Thomson- 


Houston Co. for а Tirrill regulator at £82. 10s., and that of W. 
Walkerdine for the erection of tramcar sheds at £4,998. 168. 3d. 


Leek Council have placed with the D.P. Battery Co. a contract 
for the renewal and maintenance for 10 years of the. Council's 
storage battery. i | | 


Among recent orders for condensing plant received by the Mirrlees 
Watson Co. is а contract for а surface-condensing plant for Leeds 
lighting department. 

Hampstead (London) Council have accepted the tender of Pryke 
& Palmer for 12 months’ supply of engineer's stores. 


Huddersfield Council have accepted the tender of E. Bould & 

Es for wiring the new schools at Greenhead Hall. | 
1eltenham Council have placed the order for annual supply of 

electric light fittings with the General Electric Co. 22 

; Yarmouth Guardians have accepted the tender of Bowers & Barr 

or maintaining for three years the telephones, &c.,at the workhouse. 


BUSINESS NOTICES. 


The firm of Thompson & Wilson, consulting electrical engineers, 
29, North Bridge-street, Edinburgh, has been dissolved by mutual 
consent, Mr. J. G. Wilson retiring. Тһе business will continue to 
be carried on in his own name by Mr, Thompson, who will receive 
is а to and рау liabilities of the old firm. 

m. Terrell Garnett and R. R. Stell (trading at Garnett’s Cable 
Co.), Barkerend Mills, Bradford, have dissolved partnership. Mr. 
W.T. Garnett continues under the old style. 


Chas. Herbert Rosoman and Sidney Dick i 
a à y Dicks (trading as W T. 
. & Co.), electrical engineers, Dacre House, Victoris street: 
ondon, S. W., have dissolved partnership. Claims to Mr. John 
Abernethy, Dashwood House, 9, New Broad-street, London, E.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


In the bankruptcy of Harry B i i 

[ j y B. Budd, electrical engineer, of East 
Grinstead and Hastings, the unsecured liabilitiesare £1 022. 128. öd., 
assets estimated to realise £36. 5s. 9d. For last 12 months debtor 


carried on business at Hastings as the Hastings and St. 
Electric Installation Co. He had carried it aa ander шы 
but it was not a success and the stock was sold for rent. 

Claims against Geo. Collier (trading as H. Collier & Co), electri. 
cal engineer, &c., 89, Long-acre, London, W. C., by March 18 to Mr. 
E. L. Hough, Bankruptcy-buildings, London, W.C. 


The London & Continental Electric Carriage Co. (Ltd.) is being 
wound up voluntarily. Mr. A. E. Greenhow, 123-4, Newgate. 
street, London, E.C., is Jiquidator. 

Winding-up Petition.—A petition for winding up Motor Plants 
(Ltd.) (presented by Messrs. Walker Bros.) will be heard in the 
High Court, London, on March 10. 


Sale by Private Treaty.—Messrs. Fuller, Horsey, Sons & Cassell 
have been instructed by the liquidator of the Conduit & Insulation 
Co., Ltd. (Mr. Chas. J. March, F. C. A.), to offer for salo by private 
treaty the business and assets of the company. The works at Sum. 
mers Town, which are a going concern and in full operation, will 
be sold in one lot, with the fixed machinery, patents aad goodwill, 
or offers will be considered for the purchase of the entire under. 
taking without the leasehold interest. Further particulars and order 
to view from Messrs, Fuller, Horsey, Sons & Cassell, 11, Billiter. 
square, London, E.C. See also an advertisement. 


Sale by Auction.—Mr. Frank G. Bowen will sell by auction on 
the premises, Portpool-lane, Gray's Inn-road, W.C., on Tuesday, 
March 17, at 2 p.m., some expensive wood-working machinery (by 
Ransomes & Sagars), including three spindle moulding machines, 
mortice machines, tenon ditto, band and circular saws, cross-cut 
saw, double forge, air fan and bellows, jig saw, metal cutting and 
punching machines, six engineers’ lathes, 25 н.р. and 14 k. p. Otto 
gas engines, 50 benches, two trying-up planing machines, universal 
moulding machine &c. On view day prior. Catalogues from the 
Auctioneer, 624, Aldersgate street, London, Е.С, See also an M- 


vertisement. 


Motor Wanted.— Messrs. C. & A. Musker, Ltd., engineers, Liver 
pool, want at once а new or second-hand motor about 100 E. p., 2% 
or 460 volts continuous current. | | 

Permanent Magnets Wanted.—Mr. Wm. W. Campbell. 
M. I. Mech. E., 82, Gordon street, Glasgow, advertises for special 
hard steel permanent magnets. | | 

Luxol Electric Signs.—The Edison & Swan United Fleetne 
Light Co., 86 & 87, Queen-street, London, E.C., informs us that 
owing to the large demand for these well-known signs, resulting in 
decrease 1 costs of manufacture, they are able to announce a reduction 
in price, not only of the completed signs, but also of the separate 
panel letters. ‘Particulars of the reductions can be obtained from 
the head office of the company, or from any of their depots. 

Simplex Electric Kettle.—The demand for a cheap type 0 
kettle for the small consumer has led Simplex Conduits (ai 
introduce the type shown in illustration. It is made of tin, is 0 


SIMPLEX ELECTRIC K rr... 


he consumption 


pleasing design and has a capacity of 1] pints. T ter in sbon 


is 500 watts, and it will boil its full capacity of wa 
12 minutes. The price is only 103., subject. 


CATALOGUES, &c. Pountney: 
Wolf's Locomobiles.—From Mr. R. Wolf, 7, Laurence со. 
hill, London, E. C., and Magdeburg-Buckau, Germany, ^. of 32 page 
knowledge a neatly printed and well-illustrated pamphlet : with er 
containing a list of buyers of Wolf overtype locomo The list is 8 
tracts from testimonials from users of these engines.. h Colonies, 
lengthy one and includes the United Kingdom, the Pd . 
South America and all European countries. The firm s р? oneratins 
heated locomobiles are at wor c in many electricity Ё are given 
stations. Of many of these installations go od illustrations 
jn the booklet. 
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A New Switch.—The Edison & Swan United Electric Light Co. 
are introducing a switch known asthe " Phlatta." This is intended 
for use on mouldings or any places where doors open against a side 
wall, and where the ordinary tumbler switch would protrude. The 
principle of this is similar to the well-known “ wedge" switch made by 
the company, in which the contact-making parts a-e enclosed in a 
block of vitreous porcelain. which renders arcing impossible and pro- 
vides very high insulation resistance. We understand these are made 
at the company's works at Ponders End, and full particulars will be 
supplied on application to the firm. 

Union Wattmeters.—List No. 8,008, which has just been issued 
by the Union Electric Co., Park-street, Southwark, S.E., contains 
a full specification of dead-beat standard wattmeters for d.c. and 
a.c. circuits. These are supplied in three sizes with case suitable 
for switchboard use. The list contains a page devoted to a number 
of sample enquiries in regard to wattmeters, and this should 
materially assist prospective buyers in ordering instruments. In 
the same list is a description of a direct-reading phasemeter, 
mao is supplied in a case suitable for mounting on switchboard 
panels. i . 

Motor- car Accessories.—The importance of ignition apparatus 
for motor- car work can be gathered from the fact that a special 
section of the Gencral Electric Company’s catalogue is devoted to 
this class of apparatus. Section O is now in its 4th edition, and 
appears to be a complete record of all kinds of accessories for motor- 
ear work. The lamp section is inte resting in that it includes a 
number of special fittings for motor-car lighting, and also for head 
and tail lights. Naturally the“ Osram" lamp figures prominently 
in this section. Batteries and ae cumulator charging gear occupy 
& large number of pages, and there is a full description at the end 
of the list of Coates’ patent high tension magneto system. The 
list should be in the hands of every motor-car user. MN. 


Cryselco Lampe.—An attractive window card reaches us from 


Cryselco Limited, Kempston Works, Bedford. Itisa striking three-: 


colour design, from which it may be gathered Cryselco lamps are used 
all round the world, the design. being appropriate to this statement. 
Wade's Tables.—Messrs. Richard Wade & Sons, Hull, are sending 
out a useful posket edition of their standard tables of telegraph, tele. 
phone and power t- ans mission line po'es. "These contain statistics cf 
the net and gross safe load in pounds, which may be applied to poles, 
wind pressure, elastic deflection, &c. These tables will be foun use. 


ful by telegraph, telephone and eleet. ie power station en incers. Же: 


understand that в large volum? of the same set cf tables are supplied 
for office use, and may be obtained on spplication. 

Switch Fuses,—List No. 15, issued by Е. F. Moy (Ltd.), Green- 
land-place, Camden Town, N.W., describes the very wide range of 
switch fuses which is manufactured by this firm. All these cutouts 
are of the replacement type and embody the employment ot enclosed 
5 jist pressure fuses for voltages up to 8,000 are also ineluded 
in the list. 


Аја: Suntchgear.—A complete catalogue of the wide range of 
switch specialities manufactured by Parmiter, Hope & Sugden, 
Manchester, is just issued. From a perusal of this, we gather that 
ironclad switchgear, fuses, distribution of power, knife switches and 
motor starters constitute the main products of the company, de- 
scribed and illustrated in the list The catalogue is attractively 


produced and the illustrations are well printed. 
—— ( 
PATENT RECORD. 


APPLICATIONS FOR PATENTS. 

Note.— The under mentioned Applications (except those marked t) are no 
pen to public inspection until atter acceptance of Complete Specifications 
"hose marked T are open jor inspection 12 months afler the date attached 
) them, if they have not been published previously in the ordinary course, 
names within parentheses are those of communicators of inventions. When 


2 


'omplete Specification accompanies application, an asterisk їз affixed. 


December 13, 1907. 
7,555 PowkLL & TAYLOR. (Powell, Canada.) Telephone station 
apparatus for indicating subscribers’ call numbers and other 
purposes, | Е 
1,560 MUR HZ. Purification of water and other liquids by electricity. 
4562 Munrnv. Controlling electric current in an apparatus for purify- 
ing liquids. 
1966 Веде! Controlling the electric circuits of illuminate: signs. 
669 Jonxsox. (Heracus, Germany.) Electric resistance ther- 
mometers. 
„570 Rostra. Electrica! telescopy and apparatus therefor.* 
5978 WinKixs & MctRHEAD & Co. Electric coils, | 


December 14, 1907. 
582 Horr. Combined switch and fuse holder. 
091 Mason, Electro-deposition of metals and a!loys. 
996 MATHER & Piatt, Coxproven & Fir H. “Dynamo-electric 
machines, 


27,605 Bett. Magneto-ignition machines. 


27,608 GEISSINGER. Thermostat. (Date applied for, 29/5, 07.) f 
27,611 SummMmERS, Мооттох, Нил. & GREEN. Electrically controlled 


locks and latches. 


27,614 Fry. Conduits and casings for electrical purposes. 


27,652 AKTIEBOLAGET DE LAVALS ANGTURBIN. Turbines. (Date ap 
plied for, 15/12/06.) 7 | 


SPECIFICATIONS PUBLISHED. 


1906 SPECIFICATIONS. 


15,1264 CowrEnR-CoLes Manufacture of metal articles by electro- 


deposition. (Date applied for, 5/1206.) 
22,500 CoLLvxn. Eurthing and protecting electric conductors. 
22,009 B.T.-H. Co. & DALTON. Arc lamps. 


26,006 B. T. H. Со. (G. E. Co., U.S.) Trucks for electric vehicles. 


27,520 KAN DO. Control of multiphase motors. 

28,060 HARD T. System of power transmission. 

28,530 Lockerr. Means for applying bral ing power to tramcars. 

28,505 BoxIxx. Controlling dynamo. electric machines and apparatus 
therefor. (Date applied for, 17/2/06.) 

28,579 CHLORIDE ELECTRICAL STORAGE Co. & Hear, Lid bolt for stor- 
age battery boxes. | | | 

28,605 Howonrn (Aktieboluget de Lavals Angturbin). Turbines. 

28,714 Parsoxs & Snort. Machines for shaping turbine blades. 


28,739 Bass, CHAPMAN & CocksuoTT. Electric braking. 


28,775 DEUTSCHE GascLÜHLICHT А.-С. (Auerges.) Apparatus for 
producing metallic incandescence bodies for glow lamps. 


(Date applied for, 27/3/06. ) | | 
28,830 Haywoop, & MCKENZIE & Hol. AN h. Electric treadles or rail 
deflection contact makers for railway signalling. 


28,846 CRossLEY & Jacksox. Electric ignition for internal combus. 


tion engines. 


28,8974 CowPER-COLES. Electro-deposition of iron. (Date applied 


for, 18/12/06.) | | | 
29,019 GnvNbAL KJELLIN Co. & HARDEN. Electric induction furnaces, 
29,072 Brows. Electrically- operated railway and like signals.“ 


29,120 В.Т..Н. Со. (G. E. Co., U.S.) Eleetric heaters for fluids. 
29,300 COWPER-CCLES. Electro-deposition of iron. 


1907 SPECIFICATIONS. Е 
$7 B.T.-H. Со. (G. E. Co., U. S.) Protective devices for electric 
trunsmission systems. 
516 Ruopxzs & Кнореѕ Morons : 
electric machines. | | N А 
1.1974 В.Т.-Н. Co. (С.Е. Co., U.S.) Treatment. of refractory mate- 
rials by electricity. (Date applied for, 16/1/07.) | 
1,548 Exvectric lexrrion Co. & HarL. Insulation of dynamo arma- 
tures. 
1,358 AMBLER. Switches. 


Lrp.) Commutators far dynamo- 


1,587 Lake (Kellogg Switchboard Supply Co.). Party linc telephone. 


systems and apparatus. AME 
1,806 MonLANDp-Jonxsow. Paving blocks for thesidesof tramway rails. 
1,945 Сохүхоплме & HorE-JoNEs, Gravity escapements and electric 
clocks. ‚ 
2,227 SIEMENS Bros. Dynamo Works & PALAIRET. Overload circuit- 
breakers. 
3,078 ЇМоввз & Noses. Electric steam radiator. " 
5,214 HoukHAM & SPRAGUE. Counting trains for electricity meters, 


5,278 BARNETT. Electric distributors for internal combustion engines, - 


4,558 AvsriN. Receivers for wireless and other tele raphy. 
5,724 Lorine. Klectrical generators for flour bleaching. | 
4,172 Woittor & Feros. Electrical distribution systems with the 
aid of storage batteries. 
4,801 PovLsEN. Receivers for wireless telegraphy. | 
5,155 ALBION Motor Сак Co. & MURRAY. Magneto electric gene- 
rators. 
5,574 B.T.-H. Co. (G. E. Co., U.S.) Insulating material processes. 
5,904 Foster. Electric measuring and recording instrumcnts of the 
thermal type. 
6,780 KITSEE. Tele raphy. ! 
6,849 GRosE Fuse boxes and fuse holders therefor. | 
7,200 Peacock. Operating railway and tramway points and the like. 
7,800 Соормлх & AckLAND. Conduits for cables and wires. 
8,858 Конг. Electro-mechanical toys. i E 
9,176 LAND- UND SEEKABELWERKE A -С. Safety clectric enable. (Date 
applied for, 3/8/06.) A 
9,465 NORTH & Pont. Electrolytic electricity meters. 
9,855 TURNER. Telephone systems and apparatus. (Date applied for, 
12/5,06. 
10,369 dl THomson - Носзтох (ANCIENS ESTA BLISSEMENTS 
PosTEL-Vinay). Commutation of dynamo-electric machines. 
(Date applied for, 10/5/06.) 
10,857 STERN. Fittings for electric and other lights. 
11,125 HuNcERrFORD. Electric conductors. , | 
15,074 ALLGEMEINE ELEKTRICITATS Ges. End pivots for spindles of 
electricity meters. (Date applied for, 14/5/07.) 
16,514 MacGanan. Synchronising apparatus for dynamo-electric ma- 
chines. (Date applied for, 26/7/06. ) 
16,675 Luxpuenc & Hol BER u. Magnetic ore separator. | 
18,498 Boum. Operative system electric locomotives. (Date applied 
г, 18/8/06. І 
18,795 von Ка Кыйы overhead electric trolley systems. 
22, 404 ALLGEMKINE ELEKTRICITATS Ges, Dynamo electric machines. 
' (Date applied for, 22/10/06.) 


814 THE ELECTRICIAN, MARCH 6, 1908. 
: Sir JAMES PENDER, Bart. : I beg to second the resolution, 
(Copies of the 5980 RECEIVED Mr. Н. Н. S. CROFT: Sir, as un old shareholder in this 5 Е 


works сап be had FFF 
free, on receipt of published price, Add 5 per cent. for abroad or for foreign .) 


“T’Usure Avormale des Turbines Hydrauliques.” By Julien 
Dalemont. (Paris: L’Eclairage Electrique.”) 2 fr. 50. 

„The Steam Turbine.“ By Robert M. Neilson. 4th edition. 
(London: Longmans, Green & Co.) 15s. net. 

„The Mathematical Theory of Electricity and Magnetism.” By 
J. Н. Jeans, F.R.S. (Cambridge: University Press.) 15s. net. 

“Science Abstracts.” February, 1908. Vol. II., Part 2. Section 
A—Physics. Section B—Electrical Engineering. (London: E. 
and F. N. Spon.) 1s. 6d. each. | 

“Та Télégraphie sans Fil.“ Ву I. Van Dam. 2nd edition. 
(Paris: Libraire Polytechnique, Ch. Béranger Ed. Teur.) 


COMPANIES' MEETINGS AND REPORTS. 


Telegraph Construction & Maintenance Co. (Ltd.) 


The forty-fourth ordinary general meeting of the members of this 
company was held at their offices, 58, Old Broad.street, London, on 
March 3, 1908, under the presidency of Mr. WiLLIAM SHUTER, the 
chairman and managing director. 

. The SECRETARY (Mr. C. W. Clarke) read the notice convening 
the meeting and the minutes of the last ordinary and half-yearly 
meetings, which were approved by the present meeting and signed by 

the chairman as correct. The secretary afterwards read the auditors’ 

certificate, as appended to the accounts. 

The CHAIRMAN : Gentlemen, the report and balance sheet, which 
I conclude you will, as usual, wish to be taken as read, places before 
the shareholders the very prosperous condition of the cumpany, and I 
feel sure that you will all have received the figures with satisfaction 
(hear, hear). You will remember that at the ordinary general meeting 
last year, as well as at the half-yearly meeting in July, I spoke very 
confidently with regard to our immediate prospects. I assured you 
that the Board was quite satisfied with the position of the company. 
I am glad to be able to tell you now that our optimism has been 
amply justified by the financial results of the yenr. The accounts show 
а net profit for 1907 of £83,571, as compared with £62,777 in 1906, 
being an increase of £20,794, We brought forward from the last 
account £104,508, making £187,880, and after deducting the interim 
dividend of 5 per cent., which was paid in July last, there remains 
the satisfactory sum of £165,470 now to be dealt with (hear, hear). 
We propose to distribute the same dividend as last year—£1. 4s. per 
share—together with a bonus of 6s. per share, which will leave 
£109,445 to be carried forward to the next account. The good result 
which we are anle to show this year has been due, firstly, to the fact 
thut our factories and ships have been continuously and steadil 
employed throughout the whole year without any slack times, whic 
has, of course, meant very economical working; and, secondly, 
that we have been fortunate in our purchases of raw materials. 
This has been a year of wild fluctuations in the price of materials. 
For instance, copper was as high as £110 a ton in March and 
as low as £55 in October, while steel, hemp, jute, and other 
materials have ranged in prices very considerably: Now, however 
hold a poy may be adopted in purchasing in advance of require- 
ments, and however great a command of ready money a company 
may have available for such purposes, yet, even while the best judgment 
and foresight are used,soine element of good luck is still needed, so when 
such a year of ups and downs as this had been is brought to a successful 
termination, I think we must frankly admit that we have been fortunate 
(hear, hear). The year has been a busy one. Our staff has been employed 
in many parts of the world, both in the eastern and in the western hemi- 
spheres, and we have received in every case the best reports of their 
operations. But the end of the year has, I am sorry to say, brought us 
the sad news of the loss of one of our principal cable engineers, Mr. 
Thomas London, who was treacherously murdered by natives at Mom- 
basa оп Dec. 19. He was aman of untiring energy and great technical 
knowledge in all matters relating to the laving and repairing of sub- 
marine cables, and it was with deep regret that we received the news of 
his tragic death. We have also to report that Mr. Edmund Dickens, 
who has been for so many years the secretary of the company, 
has retired from that. post, owing to ill-health. I have now 
shown you the salient features of last year, and I may add that 
for a company like this to maintain in the future its position 
in the forefront, it is essential that it should be able to carry out 
all its contracts quickly and well, and, at the same time, with thé 
он economy. With this object in view our factories and ships 
have been maintained in excellent condition, and many important 
Improvements and additions have been made during the year, and we 
have continually spent money on plant and machinery, keeping every- 
thing up to dute. Only in this way can we expect to make profits out 
of the low prices which modern competitive methods produce. 1 now 
beg to move 

“That the report and accounts of the directors to Dee. 31. 1907, 
submitted to this meeting, be and the same are hereby received and adopted, 
and that a dividend of 28s. per share, together with a bonus of bn. per share, 
maki nya total of 30s. per share, in addition to the 12x. per share interest 
or interim dividend paid to Sune 30, 1907, be paid on all shares of the 


compiny for the year ending Dec. 81, 1907, and that such dividend and 
bonus be paid free of income tax.” 


hope І may be permitted, on the part of the shareholders, to voice 
their expression of congratulation to you and the Board on the very 
satisfactory report which you have presented to us on this occasion, a: 
you have done for a good many years. We have never, in fact, hadto 
complain, because we have always been well treated, but this is an er. 
ceedingly satisfactory report, and therefore I trust I may be permitted, 
on the part of the shareholders both present and absent, to 
express our feelings of satisfaction at it. 1 think that I ma 
also be permitted to convey our condolence with you upon th 
very sad event to which you referred in your speech, although 
there was no mention of it in your report. I know that some week 
ago—I think I may almost say some months ago—there was а repon 
in one of the evening papers which startled me, and, I suppose, every- 
one who read it. It was a very tragic account of the event you hu 
now mentioned, although at that time the actual death of the unfor. 
tunate gentleman was not known. The account of what had happened 
must, however, have been a very great shock—at any rate, to tho 
who read it who are shareholders in the company: and it showed int 
what very unquiet regions our officials are sometimes required to go. 
This gentleman was engaged in the very peaceful pursuit of game, 
on leave from the ship, at no very t distance from it: he wa 
attacked and treacherously murdered by the natives, und his body 
could not be found for a long time. That must have been a mo 
terrible circumstance for you and for all the officials of the compan 
who knew him. I should also liké to express my regret at the retire 
ment of Mr. Dickens, which you also referred co. I have been in th 
habit of attending these meetings for a great number of ен 
more years than 1 like to remember—and 1 have been accustomed u 
see the late Secretary on those occasions. I now see a gentleman = 
face is not so familiar to me, but I feel quite sure that he will per m 
his duties as satisfactorily as his predecessor, whose ту 
however, we all regret, and especially on account of its cause il 
health. Iam sure the shareholders 910 in т may soon rechte: 
and be able to enjoy many years in his retirement. . 
Mr. ROW : Having only recently again become a shareholder, e 
the lapse of many years, I was struck on looking over the cage : 
the very satisfactory figures you give us, but, at the per ы 
the very bald statement presented. Could you not give i 11 maa 
formation? Take, for instance, the item on the debit aie 0 uu s 
standing against ''debts owing by the company an P ms. 
insurance and contingencies.” Then, on the ot er side p ian 
sheet, we see ** debts owing to the company, £358,000. ap 
very large sum, and I thought when I read it that it rei m 
explanation as to what it consisted of. Then, there di £109 
“sundry securities," which is put down in а lump aum о еони 
I have no doubt that they are all investéd very well, a” S dues 
thought that it would have been desirable to give une iui We 
some information as to how that enormous sum was зе зы 
are quite in the dark without some explanation about E а 
this year а sum of £2,000 for extra remuneration for we ae үйл: 
entry which does not seem to appear in the same way b еер 
counts. I have no doubt, of course, that you can explain at t I have te 
Mr. FRANCIS R. LUCAS (joint managing director): 4 ry 
thank Mr. Croft for his kind remarks respecting се ea “ҮП 
London and the retirement of our late secretary. hi UE was wiih 
Row's questions, the first one which I understood m company 
reference to the amount. of £1,070,000 as owing by bos been said n 
reserves for insurance and contingencies. — It has S ы dine 
this room—the chairman has on many occasions told E е НР 99 
that the Board had never adopted the policy, and they nd reserve б 
it a wise policy, of setting out in detail the гео А A hoat vet 
the company (hear, hear). In fact, it could not T d i bare aln 
serious injury to the company's business. The direc detail, and tu 
adopted the policy of not setting out the reserves in 1 for vert 
policy has been approved by the shareholders at etl ion comes ame 
many years (hear, hear). The directors’ remunerau vou will see tb 
the articles of association, and if you read the articles y 
it is completely explained. . 
Mr. CROFT: It has figured on several occasions. he details of te 
Mr. LUCAS: Yes. It is difficult to go into all i of the shit 
matter, but it is perfectly well known by the пар A include a. 
holders. As regards the sundry securities, they, o ө reser 
the securities we hold against the different reserves— | the lapsin 
the ships’ replacement fund, the insurance fund = for untinrl" 
leasehold property, as well ag many other СОКЕ ainst the liz 
work and contracts in hand. Those securities uer 15 balance se 
item which you remarked upon on the other side o un] way, aod 
The CHAIRMAN then put the motion 1n the us ' 
elnred it carried unanimously. “ttle detail as 0: 
Mr. CHARRINGTON: Can you not give us à little | 
future—as to how you are going on? zen one?" 
Mr. LUCAS: I think hon 18 were asked that quet "m 
fore, when Sir Robert Herbert was in the chair, he heit and lan 
his practice never to prophesy unless he knew (hear, one never hn 
ter) : and I think he said that in telegraph mutters oing to bat" 
As fur as the future goes we cannot tell you what 18 E 197 
but I can tell you that, personally, I am very DOP? full of w. 
At present we are quietly doing work; we ure not“ t the end a. *? 
but we are going along very well, and I hope that j Сопіт! ? 
year we shall fin 9 in a satisfactory position. 
said: 1 have now much pleasure in propo 
** That Sir James Pender, Bart., the reti 
re-elected.” 


le 


or, be andit д 


ing— 
ring direc! 


The CHAIRMAN: I have much pleasure in seconding that. 

The motion was carried unanimously. 

Mr. J. GIBSON : I have tke pleasure to propose— 

“ That. Mr. John Gane and Arr. Patrick A. Glegg be and are hereby 
re-elected auditors of the company for the year 1908, at the usual 
remuneration of 200 quineas each.” 

We have every reason, as far as I understand, to be satisfied with 
our auditors, and I have, therefore, great plensure in moving this 
‘resolution. 

Mr. Т. A. BUNNING seconded the motion, which was carried 
unanimously. | | 

Mr. CROFT : I do not think we ought to separate without passing 
a vote of thanks to you and your colleagues for the very able manner 
in which the affairs of this company have been mannged. A gentle- 
man here nsked whether the chairman could not give more details 
with regard to our work in the future. I have attended a good many 
of these meetings, апа I have myself on occasions asked the chairman 
to give me that information. I have always received the same answer, 
and f have always accepted it loyally, because I believe that in a com- 
pany of this sort, which has to contend against п great many compe- 
titors, the only chance of success is to keep our affairs as much in the 
dark as possible. Ido not think that the shareholders have had any 
reason to complain, in any sort or shape, as to lack of information, 
and I think that the prosperity of the company itself shows that the 
policy which has been followed is a good policy. I can under- 
stand that some who had only lately become shareholders of the com- 
pany may be a little surprised at the form in which the accounts of 
this company are presented ; but with my experience —I am sorry to 
say, of at least 30 years—of the company, Iam quite satisfied with the 
form in which the accounts are presented, and at the way in which 
the affairs of the company have been conducted by the present and 
the previous chairmen. Accompanying the vote of thanks to the direc- 
tors, I should like to add the staff of the company, who are certainly 
entitled to our hearty thanks, because in various parts of the world in 
which our affairs are carried on they have conducted our business in 
the most loyal way. And I think that our thanks are not only due to 
the staff who serve us in foreign parts, but also to those who conduct 
the affairs of the company in this metropolis. I think that what was 
stated by the chairman with reference to the extraordinary fluctua- 
tions which have occurred in the price of raw materials in the past 
year shows that the affairs of this company, in order to produce the 
result which has been produced, must have been conducted in an ex- 
traordinarily discreet, and judicious way by our officials, who have 
thus been enabled to take advantage of such exceptional fluctuations. 

Mr. GIBSON: As a shareholder for over 40 years I have great 
pleasure in seconding the resolution. We have lived for many years 
on prestige. That prestige has been made, to my certain knowledge, 
by very hard work and very great skill, and I trust and believe that 
we have the same industry and skill now to provide for the future. 
“ Honesty is the best policy," and it has been proved very much so in 
our case (1 do not know any company where it has been more во, 
because we have not only satisfied our shareholders, but also our 
customers. It is very remarkable to look over the history of this com- 
pany and to see in how few instances there has been the shadow of a 
ailure. I have the very greatest pleasure in seconding this resolu- 
tion, and I only hope that we shall have the same success in the future 

—we have every reason to hope so—as we have had in the past. 

The motion was carried by acclamation. 

The CHAIRMAN: For the very kind words which have been used 
In connection with the passing of this vote of thanks I beg to thank you 
most sincerely, both for myself and my colleagues. 

The proceedings then terminated. 


Charing Cross, West End & City Electricity Supply 


The annual ordinary general meeting was held on Tuesday. 
WILLIAM Francis FrAbGATE presided. | 

The SECRETARY (Mr. Ed. Wilmot Seale) read the notice con: 
vening the meeting. 

The CHAIRMAN said: Gentlemen, I would first of all draw your 
attention to the point that it has been the experience of ourselves, as 
it has been of other companies in the electric lighting business, that in 
vonsequence of the decrease which has taken place in prices it has 
meant that it was absolutely necessary and essential that we should 
exercise the very greatest economy. We have; therefore, considered 
the best way in. which we could practise economy, and, under our 
engineer's advice, we have been practically generating the whole of our 
energy at the Bow station, and have, therefore, generated but, very 
little electricity in the West Eud. The result of that economy is of a 
very satisfactory nature, The figures of the combined undertaking 
show you that the total result of the working for the year 1907, not- 
withstanding that coal has been at a much higher price, is an 
Increase in revenue of some £18,800, while the increase in the ex- 


Mr. 


penditure has only been £2,450, so that there is a benefit of |. 


no less than £16,300. Our gross earnings at the West End 
amounted to £131,920, as against £126,145 for the year 1906. 
The expenses in the one year were £80,144, as compared with the other 
year £84,088, so that you will see that we show a net revenue figure 
for the past year of £51,806. 6s. 54., as against £42,023. 9s. 2d. in the 
previous year, or an increase of nearly £10,000. To this £51,806. 6s. 3d. 
has to beadded the balance from last year of £4,574. 115. ,and the balance 
of interest obtained £3,472. Os. 7d., thus making altogether a total of 
£59,852. Deducting interest оп the debenture stock, £17,829. 8a. 8d.,we 
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arrive at the balance applicable as dividends on shares of £42,023. 9s. 2d. 
Of this sum the preference share dividend absorbs £18,000, eaving 
£24,023. 9s. 2d., out of which the Directors recommend to vou the pay- 
ment of a б per cent. dividend and to carry forward £4,023. 9s. 2d. 
The lamp connections have increased by 28,375, iving a total lamp 
connection in the West End of London of 538,964 lamps. In the City 
undertaking we have had a gross revenue of £118,543, while 
our expenses have been £63,748, thus making a net revenue 
amounting to £54,795, which is; available for us and which enables 
us to pay the whole of the interest due upon the debenture bonds, also 
our loans and to provide for the whole of the dividends on the 
preference shares for the past year, and to be ablo to get rid of 
the deticiency of £4,405. 17. 10d. on the City undertaking preference 


shares dividend as from the year 1902 to the year 1905, bringing forward 
after all these payments a credit balance of £2,256. 2s. Id. This is 


altogether a gratifying statement of our position. We have an addi- 
tion of 42,075 lamps connected, making a total lamp connection of 


454,757 in regard to the City undertuking. Referring to the accounts 
of our West End undertaking, you will notice that there has heen no 
alteration in capital since last year. Capital expenditure here, for 


the past year, has only amounted to £5,836. With regard to 


the revenue account, we have usually compared one year with 


the preceding year, but we have generated now so much more elec- 
tricity in the City undertaking than we have in the West End 
undertaking that there is practically no true comparison between 
T and the working iy Seeley for 1906, but 

een that they have 

enabled us to supply the West End district with the current from our 


works at Bow at a rate which is considerably more favourable in 
view of the position of the West End. 
item, for last year we were very badly “hit” owing to the increase in 


There is one unsatisfactory 


the taxation. The increase in our rates and taxes this year is no less 


than £2,293. With regard to depreciation, we have treated that in 
the same way аз we did last year, by setting aside £11,000 and the 
balance of the net revenue is carried to the credit of revenue account. 
Our reserve funds now amount to £215,000, which I think you will 
agree is very good indeed. Turning to the expenditure cn capital 
account of the City undertaking for the year 1997 

has amounted to £15,656, principally on service mains and meters. 
We have spent £8,000 upon repairs. There has been a heavy expen. 
diture on repairs upon testing meters, &c , the latter a most important 


you will see that it 


item. Rates and taxes in the City are £919 more than last year. Our 


efficiency has increased in the West End by 77 per cent. and in the 
City undertaking bv 2:5 per cent. I should perha 


have touched 
upon the question of depreciation in the City. It has not yet boen 


dealt with, and for exactly the same reason that I gave last year— 


namely, the possibility of the City Corporation exercising their power 


of purchase in 1913. But the Directors have got this important point 
constantly under their consideration. 


There are several bills which 
have been introduced in the present session of Parliament affecting the 


electric lighting industry. The most important of these is the London 
and District Electricity Supply Bill, which, if it should be passed in 


its present, form, would, as it appears to us, give the new com. 
pany the extensive powers of competition with us, not only for 
wer (which is the ostensible purpose of the bill), but also in, 
ighting, the definition of ‘ power” being so wide that, in our 
opinion, almost anything could be included under it—certainly 
heating and cooking—to compete with us, and we have, therefore, 
lodged a petition against this bill. ^ There is also the London Electric 
Supply Joint Committee Bill, the special resolution to approve which 
wil is submitted to the extraordinary general meeting to follow. This 
bill has been promoted by this Company in conjunction with the City 
of London Electric Lighting Co., the Metropolitan Electric Supply: 
Co., the London Electric Supply Corpn., the Brompton & Ken- 
sington Co., the Chelsea Electricity Supply Co., the County of 
Metropolitan Co. I 
have for several years endeavoured to bring about an association of the 
companies, and we and the other companies I have named have now 
registered a small company in order to promote the present bill in this 
session of Parliament. It appeurs to me that if Parliament sees its way 
to adopt this measure, the whole vexed question of electric lighting 
for power purposes in London, and in the neighbourhood of London, 
will be solved. It is u matter of regret to me that we have not been 
able in this bill to combine all the other five electric lighting companies, 
but the Westminster and the four West End companies do not see 
their way to continue working with the eight other companies, and 
they have applied to Parliament for а bill of their own. It is only fair 
to say that thay stand in a somewhat different position from ourselves. 
There is, however, nothing in their bill which is hostile or antagonistic 


.to us or which we think will detrimentally affect our Company, and 


we have not presented any petition against it. There is another bill 
of considerable importance to the electric lighting industry—the 
Miners (Eight Hours) Bill. This bill, if it passes, would mean to us 
an addition of no less than 1s. 6d. per ton to the price of coal. It 
is, therefore, to be hoped that the bill (the object of which it is some- 
what difficult to see, having regard to the fact that the miners are 
perfectly competent to make their own contracts and take care of 
themselves) wil! not pass. I am reminded that the total number of 
lamps connected on our systems for the first time in the history of the 
Company has now attained to 1,000,000 lights. Before I finish should 
like to express my appreciation of the work done by Mr. E. Wilmot 
Seale, Mr. Kiugston and other officers and the staff generally, and 
with their assistance and that of our Board 1 look forward to the 
future with every hope of success. I now move the adoption of the 


report and accounts. 
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Mr G. Н. BROUGHAM GLASIER seconded the motion. 


The CHAIRMAN having answered questions put by Mr. J. F. Child 


and Mr. Н. F. Makins, the resolution was carried unanimously. 


The dividends having been approved, the retiring directors and 


auditors we re-elected. 


A special meeting followed at which approval was given to the bill 


before Parliament referred to by the Chairman in his opening remarks. 
After a cordial vote of thanks the proceedings terminated. 


London Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Thureday last under the 


presidency of Mr. Ковект Н. BENSON. 


The SECRETARY (Mr. H. C. Carter) read the notice calling the 


meeting. 


The CHAIRMAN said: Gentlemen, the accounts submitted give you 
ou must 
all have expected 1907 to be a lean year, and there is in fact a decrease 
in gross receipts of 46, 500 and an increase of expenses of £3,700 ; 


as usual the figures of 1907 compared with those of 1906. 


so that we are able. to recommend a dividend of only 24 per cent., 
against 4 per cent. last year. The causes are well known to you. 


Besides the increased price of coal, the receipts from the London County 


Council fell off, as they were bound to do under the old contract. 
The demand by the L.B. & S.C. Railway Co. for a supply of current 


has not yet begun, although we hope that in the course of the 


current year we shall be beginning the supply for the experi- 
mental running of their trains over the line between Victoria 
and London Bridge. Our relations with our old customer con- 
tinue to be of the best, and we hope always to be of use to the Count 
Council as a stand-by even when their own supply station із finished. 


But 1907 may be called an intermediate year—when an old source of 


rofit was running out and a new source has not had time to come in. 
he outlook for 1908 is brighter. 
receipts in cash for the first quarter. 


total units sold amount to 2,111,789: units aguinst 1,997,£41, an 
increase of 20°75 per cent. 


the dividend for 1907 should be 2 or 24 per cent., the Board decided 


on the larger figure for dividend and a correspondingly smaller 


addition to reserve, partly because we expect 1908 will afford the op- 
portunity of а considerable increase to our reserve, and partly because 
for the three preceding years we have put exceptional sums to reserve, 
aggregating £65,000. . Including £2,500 this year, the total reserve is 
now £67,500, all invested ir. the business. In other words, the decline in 
net revenue which began in 1906 appears to be arrested and the corner 
turned. To show the way in which the normal business of the company 
(independently of the supply to the County Council) has gone on ex- 
panding, I may state here that our own units—i.e., current sold for 
all purposes except the supply to the L.C.C.—have risen from 4,102,099 
units in 1905, to 7,459,187 in the past year, or over 80 per cent. in four 
years. ME 

So much for the revenue account. As to capital account, it is tem- 
[ону overdrawn by £99,626, but against this we have our accumu- 
ations of revenue which appear in the reserve accounts, and also 
current resources, 1907 was not at all a favourable year in 
which to find money, ending as it did with an American panic 
and в 7 per cent. Bank rate. Throughout 1907 we made no use of 
the capital powers which you created expressly to pay for the plant 
for our Brighton Railway contract and improvements at Deptford, 
especially our condensing plant. We borrowed instead £20,000 tem- 
porarily from our bankers, and have been very economical. For the 
present year we have to spend on capital account at least £40,000 in 
completion of works already sanctioned, and we have unused capital 
powers of £150,000 debenture stock, £100,800 preference shures and 
£267,000 ordinary shares. Now, as to the comparative figures of our 
output. First of all as to the backbone of our business. Last year 
the units sold amounted to 10,011,987, of which 5,347,266 were rold 
for light and 4,664,721 for power. Our lighting business shows a 
slow, continuous and tan increase. But it is in the supply of 
electric power, both wholesale and retail, that the future of the com- 
pany lies. Indeed, already it has almost become more of a power 
company. than a light company. The manufacturer in the large 
commercial area of London which we serve seems to be waking up to 
the opportunity lying at his door; and iast year we sold 2,111,921 
units to power consumers, against 840,634 the year before—an in- 
crense of no less than 150 per cent. ; 
of the principal electric supply companies of London (this company 
being one) have united in presenting a bill to Parliament for the pur- 
pose of combining the present sources of supply. Thus districts which 
at the present moment are, for whatever reason, at a disadvantage, 


would be put on an equal footing as regards supply of current with the 


rest: existing stations would be utilised to their full capacity, un-. 
necessary duplication of.plant would be avoided, and, last but not 
least, we should be spared the uneconomic raising of millions of fresh 
capital for doing what there are already existing facilities if Parlia- 
mo aoe allow them to be used. i ` 
n conclusion, I want you to recognise the hard work of o 

beginning with Mr. R. Stewart Баш ош managing director, ME 
G. W. Partridge, our chief engineer, also Mr. Н. J. R. Burstall, our 
consulting engineer, and the many good men under them. 1t їз easy 
to recognise this in years of big net increase of revenue, such аз 1905, 
but a year of declining —though only temporarily declining output 
brings many anxieties unknown to you, and shareholders and directors 
alike ought to be appreciative of diticulties successfully surmounted 
q uité as much as of visible profits. 1 now move the a option of the 


We already see increased net 
For the first eight weeks our 


Thus, when it was a question whether 


be insufficient to meet the probable power 


As you are no doubt aware, eight | 


time he asked whether it would not be wise for them to avoid p 


.re-election, and in response to a request from the meeting ` 


and directors had very carefu 


report and accounts and payment of the 6 per cent. on the preference 
shares for the. past year (of which an interim dividend of 3 per cent, 
has already been paid), payment of a dividend of 23 per cent, on the 
ordinary shares for the year, placing £2,500 to reserve (making this 
£67,600), and :arrying forward £2,836. 13s. 

Mr. R. STEWART BAIN, C.A., managing director, seconded there. 
solution, and said: First as to the capital expenditure for the year of 
£28,904. This was principally in connection with new plant and engine 
and boilers which we have put down for the Brighton Railway contract, 
In addition, we have laid 4 miles of new mains, principally direct eur- 
rent mains, for power supply. We connected 777 n. v. of motors during 
the year, bringing the total to 2,753 н.р. connected, the number of 
units sold for power purposes being 2,111,921. as compared with 
840,634, cr 150 per cent. increase. An important point in regard to 
sales is the average price received for them. Last year а Gover. 
ment order was made that a very important return should be madeout 
showing the price received for ов and also for lighting and for 
traction by every company and every municipal authority dealing 
with electricity in London. That return was issued on Jan. 94, 
1908, and shows the average price received throughout London for 
power by companies was 1:454., and by municipalities 1 öd., and the 
average of the total of both 1:38d. Now we come out better than 
that—better than the companies or the municipalities, or both 
together for we have received 1-14. per unit, and that I think goes to 
show that the London companies can do this power supply business 
quite as well as strangers. That price of 11d. із, as compared with 
1-44. last year, a decrease of 20 per cent. With regurd to out 
smaller revenue; while there has been a considerable decrease in 
the receipts from the London County Council, as was anticipated, 
amounting to 2,239,069 units, value £17,688, the total decrease in the 
revenue account was £10,200, as the general business of the company 
continues to show a satisfactory increase, for, in addition to the in- 
crease in power units, the units sold for li rhting have increased from 
44 to 5 millions. The price obtained for lighting units also m 3 
steady decrease, being now 3:684. ; in 1904 it was 440d.. in 19054191, 
whilst last year it was 5:854. The average price we received during the 


year for every unit was 242d., while five yeara ago this was и 
. average of all the companies’ prices comes out at 5:84. per unit and o 


all the municipalities at 5:6d. ; the average of both together was ö 

ye got 5680. You will see at once what a great effect this win 
on our receipts when in 1904 the price we received for light was n 
in 1905 4-1d., in 1906 5-84. , whereas it has now again dropped to 3t 
Keen competition (sometimes unfair, as in the case of borough au Г 
rities, where the aid of the ratee is called in), the nude Өл 
metallic-filament lamps, and the agitation caused by the intro T 
vear after year of electric power bills in Parliament contan ag 1 
sory promises of cheap electric power for a demand which jagen 
exist, All tend to reduce the average price received for electricity al 

ly. Receipts from London County Council for 1907 were жр 
£30,209 less than for 1906, and it will not be considered unsat! 4 
that half of this loss was made up and, but for the large pane 
the price of coal and a further increase in the rates, all W 
£5,000 of the reduced £20,000 would have been made up. ier 
you that since the issue of the directors report we have та и 
factory contract for our coal for the present year. · As to the q shi 
of the rates, which show an increase of £600 over last ye: Ше 
showed an increase of £4,500 over 1925, the amount now pal 2 ital 
is equal to a dividend of over 5 per cent. on the ordinary verum 
of the company. І am glad to say that we have rocenty а hes 
cessful in getting a reduction from one of our principal a old ba: 
In spite of these increases, our total cost per unit of energy | lt 
only increased by 0°16d. (from 1:26d. to 1:42d.), or 15 per disi para 
still one of the lowest in London, whereas oar coal alone sho 
crease of over 20 per cent. . " 

In Anticipation of а large increase in the power load aarne “| 
sent and next years, principally in the direction of trac 


possible use of steam turbines, we decided to increase our 8 e" ji 


ments for condensing at Deptford. At. present cae Е 
by cooling towers, the total capacity кр ur station is four 
ably situated for condensing river water, апа we 5 e | 
advantage of this and have entered into contracts "d ү capaci 
river water and extending our condensing plant to а пш 
of 35,000 H. r. | must conside 
Mr. MAKINS said, under all the circumstances, tbey At the ame 
the statements they had heard as very satisfactory. ymeni 
> he di 
of any dividend upon tke ordinary shares and also to reduce the 
dend upon the prefereuce shares! - {аһ 
Тһе CHAIRMAN said the question of the dividend pol " 
considered by the directors. They had really earn : 


А rolus 
‘which they were dividing, and, in addition, they had а little dake 
which they were Bub ip 


to 
со reserve. The directors had dina 
& balance justly between the preference sharebolders and e ; 
shareholders and to steer а very fair line, and they had exe 


рды to their best ability. 


e resolution was then unanimously carried. xs 

Tho retiring director (Sir William Preece) and the retin 
were then re-elected. holders for 1" 
Sir WILLIAM PREECE, after thanking the shareho , jg 


T 

he would address the shareholders on the subject of 1 A 

question of storage was an important technical and jos ool, . 
iM considered the point. 


THE 


fact, Le considered in connection with ail future sub- stations. It 
would be very satisfactory, if it were possible, as suggested, to have 
batteries which could be stored up at night and hold sufficient energy 
to keep them going during the day, but the fact was that, by the Act 
of Parliament under which electrical companies worked, they were 
obliged to keep all their large mains charged up to a certain voltage 
which must make it 5 that the light should be available for all 
periods of night or day, the result being that they were compelled 
during the day to keep all their machines going and all their boilers 
well supplied with steam at full pressure, so that, practically, for 20 
hours out of the 24 they were compelled to burn coal absolutely waste- 
fully, und could get no revenue out of it that was an equivalent 
payment. It was a question of load factor. Upon tat depended 
the amount of the working expenses and the amount which was 
divisible by way of dividend. This load factor, he might explain 
to them, was almost entirel dependent upon the time the plant 
was kept working during the daylight hours, and when а com- 
pany had to deal with power supply it became а very much larger 
thing than supply for lighting, and was, in fact, a very important 
question. He had spent a great deal of time in New York studying 
the conditions of electrical supply there and in making comparisons 
with supply in this country. New York had a much larger day 
load factor than we had in London, but we in England had quite as 
good installations as those in America, although they were doing scme 
three or four times the amount of business in regard to power com- 
red with this country. There were a great many lifts in America. 
n New York City there were enormous piles of buildings of 30 to 40 
floors, all fitted with big lifts running upand down at all hours worked 
by electric current, and this formed a large item in the earning power 
of the company that had the mono ly of supplying the whole of the 
current to the city of New York ndin Manhattan Island, with a great 
population. Also consumersin New York had to y a great deal more 
for their current—quite twice as much as they did here. That illus- 
tration explained the whole position. He would like to add that he 
considered, after careful examination and comparing them as American 
systems with our own systems, that in this country our installations 
were far in advance of theirs. He saw no advantage in their power 
honses over our own, and in the mechanical and scientific details they 
were in no way in advance of British stations. 

In reply to a further question on the subject of storage, the CHAIR- 
MAN pointed out that part of the current supplied by the London 
Company was direct current and part alternating current, and they 
conld not store the alternating current but only the direct current. 

The meeting was then made special for the purpose of approving the 
bill presented to Parliament by a number of the London А e sup- 
ply companies. This approval was duly given. 

Mr..MAKINS moved a cordial vote of thanks to the chairman and 
directors. They seemed, he said, to exercise a preat deal of trouble 
over the affairs of the company, and to do so with a large amount of 
philosophic spirit. They were all very much obliged to Mr. Benson, 
and also to Mr. Bain, for the thoroughly efficient way in whick they 
conducted the affairs of the company. He wished to include in this 
vote the managing director, the secretary, engineers and officials of 
the company. 

The resolution was carried unanimously, and after à few words in 
reply from the chairman, the proceedings terminated. 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.) — The 
report for 1907 states that the credit balance was £31,718. 8s. 11d., 
added to £9,145. 16s. 10d. brought forward and £405 balance of interest 
received, making £41,273. 10s. 9d. After deducting interim preference 
dividend and interim dividend at the rate of 9 per cent. for the half- 
year to June 30 on the ordinary shares, the directors recommend pay- 
ment of the balance preference dividend and a dividend on the ordi- 
nary shares for the half-year ended Dec. 31 at the rate of 11 per cent. 
(making 10 per cent. for the year); the balance forward is £10,136. 4s. 8d. 
At the end of the year the equivalent of 213,916 35 watt. (8 c.p.) lamps 
was connected, an inerease of 11,160 8 c.p. . Gross receipts were 
£95,633. 198. 8d. (against £53,118. 3s. 3d.), and expenditure мав 
£23,915. 10. 9d. (against :21,755. 3s. 8d.), the average price obtained 
being 4°22d. against 4:34d. per unit. 


CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.)—At the meet ing last week, 
the chairman (Mr. D. Munsey, J.P.) said that during the year they 
sold £1,164 more current than in 1906. They had had their boilers 
put in thorough repair and had put in new water-softoning plant. 
Formerly they had had the signature of an auditor from the Воага of 
Trade appended to their report as well as that of their own auditor. 
The Board of Trade had always appointed an auditor to audit their 
accounts. This year, bowever, the Board had. not appointed an 
auditor up to the present time. They were exceedingly anxious to 
get the accounts audited, and not only did they write the Board 
several times, but their manager went to the Board, and they said they 
would appoint an auditor, but that they could not do so at present as 
they contemplated some legislation upon the point. Mr. A. A. Camp- 
bell Swinton, who seconded the motion for declaring a further dividend 
of 34 per cent. for the year, said that the new metallic filament lamps, 
which gave about double the light for about half the consumption of 
electricity, had been ver enerally adopted in the town, and though 
the immediate effect had en to make ple use less current, still 
the ultimate effect would be to extend the use of electricity. Elec- 
tricity waa also now being more and more adopted in a small way for 
heating. He thought they had to look to the use and the adoption of 
electricity to some extent for that purpose, and more especially to the 
extension of lighting due to the new lamps, to maintain their position. 
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were anticipated by reason of the heavy riso in the price of coal. 
directors report a satisfactory 
electrical energy. 
was £194,002. 15s. 5d., of which £173,932. 15a. 5d. represents the out- 
lay on company's account, and £20,070 on behalf of the County of 
Durham Electric Power Co., for which this company receives shares. 


had been cultivating the new (electrical) branch, an 
all expectations. 
future that would be the redeeming feature of their business. 
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CITY OP CARLISLE ELECTRIC TRAMWAYS CO. (LTD.)—For the year 


ended Dec. 31 the profit was £1,784. 19s. 114., a decrease of 
£117. 18s. ld. compared with 1906: 
350, 704 (increase 287); 
and total receipts £9,742. 28. 1d. (decrease £511. 19s. 9d.). There was 
also a decrease of £394. 18. 8d. in working expenses. 


and the car-miles run were 
sengers carried 2,551,531 (decrease 239,368); 


COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. |:LTD.)— 


The profits for 1907 (with £1,934. 5s. 4d. forward) amount to 
£24,946. 168. 9d. Deducting interest (£2,355. 17s. Ad.“ and interim 
preference dividend (£6,250), the available balance is £16,340. 19s. Ба. 
After payment, of balance preference dividend, the directors recom- 
mend dividend at the rate 
(£10,958. 3s. 3d.), leaving £382. 16s. 2d. to be carried forward. The 
total connections, including those of the County of Durham Electric 
Power Supply Co., were 20, 757 u.r., an increase of 7,557 H. P. over 1906. 
Of this increase about 4,000 it. P. were connected during the last months 
of the year, and have therefore been revenue-earning only for n short 
period. The revenue has increased from £34,096. 10s. 84. in 1906 to 


of 2 per cent. on the ordinary shares 


£49,089. 1s. 8d. in 1907, or 44 per cent. The profits, however, have 
been considerably less, through the working costs being higher than 
The 
increase in the colliery demand for 
Expenditure on capital extensions during the year 


0. C. HAWKES (LTD.)—At tho meeting on Wednesday, the chairman 
(Mr. Hawkes) expressed regret that the report was not so good ав last 


year's, They were still confident, however, that with a slight turn iu 


the tide they would come back to their old state of ор: Тһеу 
it was answering 
here was every.renson to believe that in the near 


HOVE ELECTRIC LIGHTING CO. (LTD.) —The result of the past year a 
is а net profit of £12,693. 68. lld., compared with 


workin 

£12,672 19s. 5d. іп 1906. The gross revenue increased by £1,696, but 
workin 
and additional outlay on repairs and maintenance. 


expenses increased by £1,676, due to excess cost of coal 
There are 1,579 


houses, representing the equivalent of 104,393 8 c.p. lamps connected, 


against 1,486 houses and 98,224 AH in 1906. 1,019,469 units were 
sold, against 930,542. .The availa 

£15,219. 1s. 7d. - Deducting debenturé interest and interim dividend 
at the rate of 8 per cent., there remains £8,034. 19s. 1d. £4,000 is 
placed to renewals and depreciation, accrued dividend and intereat 
paid on preference shares to Dec. 31, and a final dividend at the rate 
of 9 per cent. (making 84 per cent for the year) on the ordinary shares, 
The exponditure on capital account during the year was £2,893. 2s. 7d. 


ble balance for dividend is 


LANCASHIRE UNITED TRAMWAYS (LTD.).—At the meeting on Friday 
the chairman (Mr. J. M. Henderson, М.Р.) said that the receipts were 


adversely affected last, year by the bad weather and the shutting dowu 
of the Liverpool and 


rescot Light Railway for about five weeks in 
order to relay the track with granite in place of grit setts. . Wi cA 
ture liad been increased owing to the higher price of coal, &c. On the 
other hand receipts per car-mile were larger than in any previous 


year, and the increase was being maintained. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)— The directors' report 
for the year ended Dec. 31 states that capital expenditure has reached 


£1,840,876. 14s. 2d., au increase during the year of £38,493. 48. 11d. 


Gross revenue for the yenr was £178,683. 168. 8d., compared with 
£176,635. 16s. 11d. in 1906, an increase of £3,047. 198. 9d. As the re- 
venue for 1906 included £5,178. 2s. 4d. for the remainder of the Mary- 
lebone business transferred on March 31 in that year, the total increase 


of revenue Чопов 1907 was £8,226. 2з. 1d. Work ing ex penses amounted 


to £85,555. 17s. 9d., an increase of £395. 14s. 6d. The London & Dis. 
trict Electricity Supply Co.’s Bill has been petitioned against by the 
Metropolitan Co., which has also joined with other London supply 
companies in promoting a Lill for establishing a statutory joint com- 
mittee to deal with the supply of electricitv in London and surround- 
ing districts. The balance at credit of revenue account, before pro- 
viding for depreciation, is £95,349. 18s. 11d. The directors have set 
aside £20,000 to depreciation and reserve, carrying to credit of net 
revenue £75,349. 18s. 11d. This, with balance from last account. and 
other receipts, makes a total of £88,767. 1s: 3d. Deducting debenture 
interest, preference dividend and other charges, there remains 
£44,878. 18s. 11d. To this there has been ulded £21,000 from the un- 
distributed balance of the Marylebone purchase money which was set 
aside towards the maintenance of dividends during the development 
of other business to replace the loss of Marylebone. ‘This increases 
the balance at credit of net revenue to £65,878. 18s. 11d. An interim 
ordinary dividend of 3s. per share was paid in August, and the 
directors now recommend a further dividend of 3s. 6d. per share, 
making 6s. €d. for the year, or 64 per cent. This absorbs £35,000, and 
leaves £878. 188. 11d. to be carried forward. During the year the 
equivalent of 49,758 8 c.p. lamps were added to the company's system, 
making the total at the end of 1907 735,116 8 c.p. lamps. 


MATHER & PLATT (LTD.)—Sir William Mather stated at the ve mg 
on Friday last that the trading profite were the largest yet achieve 

owing to the increase in the volume of trade in all the many branches 
of the business. The foreign trade which they strenuoasly endeavoured 
to cultivate had expanded considerably, and the increased profits 
were largely due to that fact. There had been increased trade in all 
the countries abroad, and the continent of Europe had been especially 
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appreciative of the company’s products. In the British dependencies 


and colonies and in the Far East the company’s business had incr 
in one branch or another. 


more orders on the books at present than at the corresponding period 
last year. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY СО. (LTD.)—The total 
connections to the company’s system at the end of 1907 amounted to 


92,764 u.r., compared with 70,000 н.р. in 1906. The profit (including 
£2,145. 15. 10d. brought forward) is £87,597. 5s. 11d. Debenture 
interest, &c., absorbed £25,470. 16s. 5d., and interim dividends 
£90,456. 19s., leaving £41,469. 10s. 6d. The directors recommend 
payment of the balance dividend of 23 per cent. on the preference and 
54 per cent. on the ordinary shares, making 8 per cent. on the ordinary 
for the year. The balance forward is £2,024. 17s, 3d. The revenue 
increased from £176,810 in 1906, to £240,469, or 35 per cent. Under 
normal conditions, this would have resulted in a corresponding in- 
crease in profit, but the cost of coal has been £38,000 in excess of the 
previous year, much beyond the proportionate increase on the addi- 
tional business done. The expenditure on capital account for exten- 
sions to meet demands of certain large consumers and on the system 
generally has been £218,934. A tunnel under the River Tyne is in 
course of construction between Carville and Hebburn. This direct 
connection between the power station at Carville and the main cable 
system of the County of Durham Electrical Power Distribution Co. at 
Hebburn, will increase the effective capacity of the existing main cable 
system north and south of the River Tyne. 


NORTHAMPTON ELECTRIC LIGHT & POWER CO. LTD.) The chairman 
(Mr. Е. H. Thornton, J. P.), stated at the meeting on Suturday that 
there had been a great shrinkage in customers’ bills owing to the 
adoption of the new metallic filament lamps.. There had been sub. 
stantial decreases in the bills of 75 per cent. of the customers, and in 
spite of that the sale of current had increased on the year. A dividend 
of 6 per cent. for the half-year was declared. 


NEW. COMPANIES, STATUTORY} RETURNS, 
MORTGAGES AND CHARGES. 


d 


NEW COMPANIES. 


BRITISH FLEXLUME SIGN CO. (LTD.) (96,991.)—Reg. Feb. 27, capital 
£20,000 in £1 shares (6,600 8 per cent. non-cumulative preference), to 
ms pas certain patents relating to improvements in illuminated signs 
and sign letters, to adopt an agreement, and to carry on the business 
of manufacturers of and dealers in illuminated and other signs and sign 
lettera, electricians, &c. First directors, J. C. Plimpton, S. R. Kirk- 
ness, W. B. Stoddart, D. T. Roberts, A. P. Eccles and W. S. Hough, jun. 


. ELLWOOD & SLEDMERE (LTD.  (96,966.)—Rog. Feb. 25, capital 
£10,000 in £1 shares, to acquire business carried on as Ellwood & 
Sledmere, to carry on business as designers, manufacturers of and 
dealers in cabinet work, household and electric fittings and utensils, 
electrical engineers and contractors, &c. First directors. 6. M. 
Ellwood, A. L. Sledmere and A. A. Braun. Reg. office, 55, Mortimer- 
street, Cavendish-square, London, W. 


NEW LOWCA ENGINBERING CO. (LTD.) (96,818. )—Reg, Feb. 12, capital 
425.000 in £1 shares, to acquire the business of the Lowca Engineer- 

ing Co. (Ltd.) and to carry on the business of electrical, mechanical, 
civil and general engineers, engine builders and fitters, boiler and 
machinery makers, &c. First directors, H. Bentley, C. Walton and 
J. Burns. Reg. office, Lowca, near Whitehaven, Cumberland. 
_ TRACTION BATTERIES (LTD.) (96,975.)—Rey. Feb. 25, capital £1,000 
in £1 shares, to buy, sell, manufacture, repair, let on hire and deal in 
butteries, galvanic cells, motors and electrical or other machinery, 
motor and other vehicles, &c. Reg. office, 6, Victoria-avenue, Bishops- 


gate, London, E.C. 
STATUTORY RETURNS. 
GENERAL ELECTROLYTIO PARENT CO. (LTD.)—Capital in return to 
Jan. 5 is £30,000 in £1 shares, of which 28,608 have been taken up. 
410,608 has been received: and £18,000 is considered as paid. .Mort- 
gages and charges, nil. | 2 
LONDON ELECTRIC WAREHOUSE CO. (LTD.) In return to Jan. 14 
capital is £1,600 in 100 shares of £10 euch, of which 8 have been taken 
up. £10 per share has been called up and £10 has been received. 
leaving £70 in arrears. Mortgages and charges, nil. 
LYTHAM ELECTRIC LIGHT & POWER CO. (LTD.)—In return to Dec. 31 
eapital is £20,000 in £1 shares, of which 5.051 have been taken up. 18. 


per share has been called up and £252. 118. hus been received. 
Mortgages and charges, nil. 


. VAN RADEN & CO. (LTD.)— Return to Jan. 6 gives capital as £10,000 
in £1 shares, of which 6,754 have been taken up. #4,654 has been re- 
ceived and £2,100 is considered аз paid. Mortgages and charges, £2,750. 


.UNITED ELECTRIC CAR CO. (LTD) Return to Oct. 3 (filed Feb. 5) 
gives capital as £300,000 in 150, 000 ordinary and 150,000 preference 
shares of £1 each, of which 150.000 ordinary and 100, 000 preference 


have been taken np. 4250, 000 has been received. Mortgages and 
charges, £50,000. 


The dividend of 10 per cent. on the ordinary 
shares, and the bonus of 5 per cent. for the past year, made the average 
dividend and bonus for the whole nine years since the incorporation 
of the company 9 per cent. After explaining the various items in the 
balance-sheet, Sir William concluded by stating that the company had 


MORTGAGES. AND CHARGES. 


J. G. CHILDS & CO. (LTD.)—Issue on Feb. 25 of £2,350 6 per cent, 
debentures, part of series created Feb. 21, 1908. to secure £5,000, 
charged on company's undertaking and property (except land, 
buildings and premises in Hawthorn-road, Willesden Green, charged 
by a mortgage dated March 3, 1904). No trustees. No previous issue 
of same series. 


GENT & CO. (LTD.)—A third mortgage debenture, datel Feb, 2, 
1908, to secure £1,000, charged on company’s undertaking and property, 
present and future, including uncalled and unpaid capital, has been 
registered. Holders, People’s Bank, Nottingham. 

KRAMOS (LTD.)—Issue on Feb. 10 of £1,100 6 per cent. debentures, 
part of series created Feb. 22, 1905, to secure £4,000, charged on 
company’s undertaking and property, present and future, including 
uncalled capital. No trustees. Previously issued of same series £2,400. 


CITY NOTES. 


атала сето 


MEMORANDA (March 5).—Bank rate 34 per cent. (March 5, 198. 
Price of silver 2576 25 d. per oz. Consols 8775-2716 for money. 
and 87,4—87,, for account. Consols Pay Day, April 1; Stocks und 
Shares Continuation Days, March 10 and 25; Ticket Days, March 11 
and 26; Pay Days, March 12 and 27; Mining Share carry-over у, 
poe C h, 571—573 ; three month 

Prices or Metals (London). —Copper, cash, 5% oth nt 
571—857]. Lead, English, 143—143 ; foreign, 151—14. Speller, шү 
20#—91. Tin, English, 134—135; ı foreign, cash, 130—156, t E 
months, 1314—132. Iron, Cleveland, cash, 50/74—50/10 ; t 
months, 48/9. 


ing cf first de- 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—A meeting с | 

benture holders was held on 26th ult. to poll on the scheme for A 
solidating the first and second debenture stocks, and making ап € 


` Jarged issue of £350,000 44 per cent. first. debenture stock, in order to 


i i i zoti газ: In favour 

od additional working capital. The voting was: | 

221,571, against £16,256. As the truatees required a Geel pa 

fourths majority of the stockholders voting, the scheme was deese 
to be not approved. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)— The ише s к 
delivered to censumers during the five weeks ended 1 
401, 412, compared with 366,569 units in the correspondiug pm 5 

CALLENDER’S CABLE & CONSTRUCTION СО. D : ү ї 
has been appointed a director of this company to fill the varar 
caused by the death of the late Sir D. Evans. 


— The following companies 

COMPANIES STRUCK OFF THE REGISTER. The ds: 

were removed from the Register of Joint Stock Com 58 We j ( 105 
Electric Exploitation 85 5 Siegel Bud : 

. Sept. 13, 1893) and Orme's Electric ynd. kel 
ur е ew ы Light Synd. (reg. Dec. 12, 1895) will be struck © 
in three months, unless cause is shown to the contrary. €— 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)- The gie 
and register of members will be closed from 6th to 16t jn SS 
preparatory to payment of the final dividends on the preie 
ordinary shares for the half-year ended Dec. 31 last. 


| a decided 

DIRECT SPANISH TELEGRAPH CO. (LTD.)—The directors а е 

to pay, in addition to the dividend at the rate of P ыл 
annum on the preference shares, a dividend at the rate 


же, 9l, 
(tax free) on the ordinary shares, both for the half-year ended | 
payable April 1. 


a 
GLOBE TELEGRAPH & TRUST 00. (LTD.)—This company п, 
quarterly dividend of 3s. per share on the preference an^ ©. 
on the ordinary shares. | 


MISESE mend 
LIVERPOOL DISTRICT LIGHTING CO. (LTD.)- -The DE forth 
n final dividend at the rate of 5 per cent. (making 9 pe 
year 1907). 


MARCONI COMPANIES.— The directors notify that 
pointed Mr. G. Marconi managing director of ps x: 
graph Co. and of the Marconi International Marine m the арро" 
in succession to Mr. H. Cuthbert Hall, who has vaca 
mert. . 


à pav 
STOCK EXCHANGE NOTICES.—The Stock Exchange a "I 
ranted a quotation to $10,000,000 $1,000 4 per cent. 
Bonds (series A) of the Western Union Telegraph Co. 1 settling di ? 
The Committee have been asked to appoint а specin 000 4} per eunt. 
and to grant a quotation to a further issue of £460. and to gr 
sterling debentures of the Montreal Street. Кайҥга er the Val 
uotations to further issues of £383,575 deferred а sof It^ 
elephone Co. (Ltd.), and 50,000 £1 fully- paid ordinary s am 
Sous d: Maxim (Ltd.). 
VICKERS, 80N8 & MAXIM (LTD.)— The directors dE) 
dividend of 2s. per share (tax free) on the ordinary shares. 
per share, or 15 per cent. for the year. jeclarel i" 
WESTERN TELEGRAPH CO. (LTD.).— The directors have fei , 
second quarterly interim dividend of 3s. per share (tax er ani: 
year ending June 30, 1908, being at rate of 6 per cent jau 
The transfer books will be closed from 18th to 24th inst. men 
the dividend will be pavable 25th inst. 


they have or 
Wireless e 
unication t" 


recommend a 
п 
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lackburn Corporation „ 26 ев | - 
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ombay  .... Feb. 6 2,419 | + 
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radford Corporation........ » 29! 4,939] - 
righton Oorporation ...... March 1 654 | — 
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Jes COM parisons are with the corresponding period last year. 
1 Mizus 3 days. 


days. Partly electrical. t Minus 3 days. 


1 Plus 2 days 


DIVIDEND 
NAME. YIELD- UE. А: 
ED, 
ELECTRICITY SUPPLY. 2 в. d. | 
10] 5/0 | Roumeraonth & Poole Elec. Bup. Ord... 5 11 6 | Mar, Sept, 
Do. 4j per Cent. Cum. Pref. ............ 4 2 0| Feb, Aug 
. per Cent. Cum. Second Pref. . 511 6 | Feb, Aug 
Do. 4j per Cent. Deb. Stock (red. ). 4 7 8 | Jan, July 
Bromley, (Kent) El. Lt. & Power Shares b 7 O | April, Oct 
Do, 1st Debs, 412 0 ay, Nov | 
Frompton & Kensington Elec. Sup. Ord. B14 0 | March.. 
Do. 7 per Cent. Pref.......... ede n 4 7 6|Mar, Sept 
Central Elec. Sup. HAS i Guar.Db. Stoc 4 0 0 June, Dec 
Charing Cross End & City)El. Bap.Co 6 5 0 | Feb, Aug 
Го. 4 per Cent. Pref. ..... 414 9 eb, Au 
о. er Cent. Deb. Stock (red.). 4 0 0 | Jan, July : 98} 
Do. сре Undertaking 51 Cm. Pref. 414 9 Jan, July 
„Chelsea Electric Sapply Ord. . . . 6 0 0| March . 
* Do. 4$ per Cent. Deb. Stock (red.) 4 6 9 | June, Dec 
City of London Electrio Lighting Ord... 5.9 0| Feb, Aug 
Do. 6 per Cent. Cum. Pref. 4 16 0 | Jan, July 
Do um Cent. Deb. Stock (red.). SUN | 4 0 0| June, Dec 125 
Do. “рег Cent. 2nd Deb, Stock (red.) ‚4 8 0 | Jan, July 
County of Durbam Elec. P.D, Ord... а 5 6 8 | April, Oct 
. 5 рег Cent. non Cum. Pref. . 5 11 1 | April, Oct 
County of London Elec. Ru '6 4 0| Feb, Aug 
6 per Cent. Cum. Pref... ............ 5 4 0 | Mar, Sept 
Do. 43% Deb, Stock АЛ paid) (red.)... 4 3 6 | Jan, July | 
Do. Second Deb. Stock Prov. Certe. | 411 0 May, Nov 
Folkestone Electricity Supply Ord. 5 7 0 Oct 
Do. т Cent. Cum. Pref... 4 10 6 Mor, Sept 
Do. iis ‚413 0| Feb, Aug 
Hove Electric Lighting Ord. 6 7 0, April, Oct 
Kensington & Knightsbridge Ord.. ‚611 0 Feb, Aug 
. 6 per Cent. 1st Pref. ‚4 5 9 Jan, July 
Do. 4 per Cent. Deb. Stock (red.). 14 2 0 T 
Kensingtn. & Kngtbg. Co. & Notting Hill | 
Co. (Joint Station) 4% Deb. Мек (red) 99 -108 (817 6 | April. Oct 
Kent Elec. Power Co. "ET 418 8 | Jan, July 
London Electric Supply Ord. .............. ‚6 8 0 | Mar, Sept 
Do. 6 рег Cent. Рге!....................,.. » 6 0 0 Mar, Sept 
| Do. 4 per Cent. 1st Mort. Deb. ,........ 480 | Jan, July 
Metropolitan Electric Sup. Ord. ....... 6 7 OQ, April, Oct 
Do, Hi per Cent. Cum. Pref. . 4 3 6 | Jan, July 
ро. per Cent. Deb. Stock 1st Mort. 4 1 0 June, Dec 
per Cent. Mrt. Deb, Stock(red.) 318 0 Jan, July 
Midian Elec. Corp. for P.D.1atMort.Db. 4 9 0. June, Dec 
tNeweastle & Dist. Elec. Ltg. Ord. Moe 411 5 Feb, Aug 
А per Cent. реф. ..................... 412 9 Jan, July 
моа? Elec. Supply Ord. . 6 5 6: Feb, Aug 
Do. Брет Cent. non Cum. Pref. .. 415 8| Feb, Aug 
Do. 4 рег Cent, Mort. Deb. red. 1007. 4 3 6 | Jan, July 
Northern Counties Elec. Вир. эзе ME Mar, Aug 
Do. 4j per Cent. Deb. ..................... | 418 9 Jan, July 
tNotting Н; ill Electric Ота. 6 5 v| March. 
Oxford Blectric Ord. . NUN | 615 0 | March . 
Do. 4per Cent. Deb. Stock 4 4 6 | Jan, July 
tSt. James & Pall Mall Elec. Ord.... 5 17 9 Feb, Aug 
t De. 7 per Cent. Pref, .. .... 5 0 0 Feb, Aug 
an т Cent. Deb. Stock (red.) .. 917 9 | Jan, July 
Sant J Markets Electric Ye Ord... Feb 
Do. 4 per Cent. Deb. Rtock „„ 5 8 0 Feb, Aug 
South london Electric Supply Ord....... 5 0 0 Apri... 
South Metrop’n Elec, Lt. Power Ord, 40 0 Р b. 
ро: 7 per Tee Cum. Рге!.......... 5 2 р Fe ^os | 
Do, spur Db. Stk. Red. 480 pre s 
Urban Electric Supply Ord. i 1t 15 6 | April, Oct 
. 5 per Cent, Cum. 3 10 0 0 April, Oct | 
Do. 43 per Cent. 1st н Deb. 416 6 Apri Oct 
Westminster Elec. Sup. Ord. ...... 514 8 ; ar, xm 
Do, 4j per Cent. Cum. Pref. 4 2 0| Jan, July 
ELECTRIC RAILWAYS,TR AMWAYS, xt. 
Baker St. & Waterloo 4Y Регр. 36: BE 4 8 0 Jan, July 
Bath Elec. Trams Pref. Ord. 618 0 April... 
Do. 5 per Cent. Cum. Pref... 5 7 0| Jan, Jul 
Do. 4} Ist Mort. Deb. Stock (r Gu 4 13 9 April, Oct 
B'bam & Midland Trams 4} Ist Db. Stk. 415 v, Jan, July 
Bristol Tramways & Carriage Ord. ...... 121—122 | 7 9 0 Feb, Aug 
Do. tum; Pref. (fully paid)............... 8 490 Se 
А г Cent. Debs. „ 818 0 Feb, Aug 
British. lectric Traction Ord... T June, Dec 
Do. 6 per Cenr. Cum. Pref... iiie. = 12 12 0 Feb. Aug 
Do. 6 per Cent. Perpetual Deb 4 19 0 | April, Oct 
Do. 4$ per Cent, 2nd Deb. Stock 6 0 0 ay, Nov 
Central London Ordinary Stock... © 49 6 eb, Aug 
Do. 4 per Cent. Pref. Stock ... x 414 0 Feb, Aug 
Do. Deferred Stock ........................ 4 6 0 Feb 
Do. 4 per Cent. Debs. ....... 818 0 | Jan, July 
Charin season’ Hmpatd Per. Db. Stk. 416 6 Jan, July 
"rof irmingham Trams. 52 Cm. Pref. | 5 2 0 | April, dct 
Do. 4 per Cent. 1st Mort. Debs......... 819 0 | April, Oct 
Их City & South London Bly. Con. Urd. ‚512 0| Feb, Aug | 
Do. 5 per Cent. Perp. Pref. (1891) ... ‚4 6 8 Feb, Aug | 
Do. (1806) .... 5 4 7 „% Feb, Aug 
Do. (1901 0% Y воо ево аса 5900525 G9» өте 4 8 6 Feb, Aug 
Do. по). LA da i. Feb, Aug 
Do. r Cent, Perpetual Debs. Paus 817 6 May, Nov 
Dublin“ ш Trams. Ord . e 410 6 | Feb, Aug 
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work of applying electrical energy to industrial purposes does not begin and end with 
Jn motors and the methods by which they drive machinery. Indeed, something in the 
nature of standardisation is being approached both with the types of motors required 
for specific and general service and also with the mechanical transmission from the 
motor itself. Most of the drives now adopted for certain tools, for instance, leave little or 
no room for disagreement as to their complete suitability for the purpose, there is quite a number of 
instances in which but one form of drive can be employed—that is, of course, if efficient results are 
looked for. Now. this standardisation is in every way desirable, because not only does it reduce the 
initial expense of motor applications, but it also begets confidence in the prospective user of electric 
motors when these proved examples of driving can be pointed out. 

At the present moment the same settled state of affairs does not prevail with the wiring and dis- 
tribution work necessary to every industrial installation of electric power. There is a marked contrast. 
hetween the methods prevalent in this country and countries abroad of running the power cables and 
leads. about a works or factory. Contractors are divided in their opinions as to the respective merits 
of wood casing and metal conduits. The wiring rules of the Institution do not assist him to discriminate 
between these two methods, though they are replete with instructions as to what shall not be done 
with either when adopted. This uncertainty tends to increase the work of obtaining consumers of 
electric power in that it leaves the contractor two or three ways of doing a most important piece of 
work. It also has a vital relation to the cost of the complete installation and may make it unduly high 
in proportion to the rest of the work. There are, of course, a few examples in which only one method 
of distribution is permissible and inust be rigidly adhered to if the installation is to be a success. 

(Considered generally, the power wiring done in this country is mostly carried out in steel conduit, 
where the runs from the service point or station switchboard are not very long. Feeders are either 
lead-covered laid solid, or rubber-covered hung on girder insulators or cleated directly to the wall. 
Most of these methods are expensive, though they make a good, sound job. It’s just a question 
whether sueh good work is required, and this may account for the more general adoption in other 
countries—in America and on the Continent particularly—of what we should term temporary wiring 
methods. Button insulators fixed hy one screw serve to hold single cables in position at a small 
distance from the wall and a combination of these makes up all the wiring necessary both for feeders 
and distributors. This wiring is cheap, both in accessories and labour, and can be quickly got into 
position. It is also effective and has the further advantage of being accessible at almost every point. 

Comparing this method with the more expensive wiring arrangements adopted in this country, 
we cannot but feel that too little thought is given to the future when power installations are planned. 
Industry isa constantly varving quantity, and also has a tendency to move from one centre to another 
in a given period of years. If this factor were reckoned with in an industrial electric power installa- 
tion care would be taken to avoid extremes of quality in carrying out the work. Some sections of 
industry in which power is required live entirely by the existence of conditions which change com- 
pletely i» a decade. To lay down machinery on an elaborate and professedly permanent scale is to 
openly defy the effects of change and be guilty of bad finance. The experience of the past should, there- 
fore, be taken as some guide in this important matter of industrial power wiring in laying down motors, 
and due regard should be had for the possible influences of industrial vicissitudes. in the. near or even 
distant future, upon the initial cost of the undertaking. l 
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Electric Light and Power in Gas Works. 


F there is one thing we admire more than another, either 


in a political discussion or an argument as to the 

likely winner of the 3 o'elock, race, it is the whole- 
hearted pig-headedness of the man who belittles his oppo- 
nents and can see no virtue in any view but hisown. Our 
political (for want of a better word) enemies, the “gas 
people,” have always struck us as belonging to this class. 
Anything pertaining to electricity seemed to stink in their 
nostrils, and while pitying their distorted vision, we ad- 
mired their fixity of purpose. But alas! our dream 
has vanished; we have detected a flagrant case of 
running. with the hare and hunting with the hounds. 
The municipal gis works at Görlitz in Germany are using 
electricity not ouly for power (for be it in justice said the 
utility of electric power with the exception of certain aber- 
rations in connection with suction gas is pretty generally 
recognised) but also for lighting purposes. What can this 
portend? Have we been wrong in our estimate of the 
Teutonic character? Behind that stolid mask does inherent 
madness lurk? (We hope no political complications will 
ensue.) But no! that cannot be. Perhaps we are wrong 
after all, and this seeming fall from grace is really an 
example of German perspicacity. Owing to the kindness 
of the Siemens-Schuckertwerke, we are able, for the benefit 
of our readers, among whom we believe are many with 
gaseous proclivities, to give some details of this interesting 


installation. j 
The Görlitz gas works possesses its own generating 


station, from which a supply of direct current at 220 volts 
is given. A generous scheme of electric lighting has been 
provided both inside and outside the works, while nu- 
merous motors are also installed. The power plant ineludes 
two horizontal tandem engines (supplied by the firm of 
li. Raupach, of Görlitz), which are provided with valve 
governing gear and jet condensers. Their normal capacity 
is 125 n.r. when running at 130 revs. per minute, but they 
can supply 160 н.р. for extended periods or 190 H.P. for а 
short time. Each engine is coupled direct to a continuous- 
current generator, whose terminal voltage may be varied 
from 220 to 255 volts. | 

The steam-raising equipment comprises four double- 
grate boilers, each with a heating surface of 812 sq. ft. and 
à steam pressure of 176 lb. There is also a cooling tower, in 
connection with which а ventrifugal pump driven by a 
II. . motor 1s erected. 


The municipal authorities evidently expect an extension 
to be necessary, for space has been allowed in both engine 
room and boiler house for this purpose. Of course, suci 
extensions would. be mainly due to an increased gas 
sumption, but in these days of trade depression every 
helps. | 

The five-panel switchboard is placed on a platform along 
one of the shorter sides of the engine room. Furthe a 
and control apparatus can easily be added when t i 
pected extensions demand it. Connection between 
switehgear and machines is made by armoured go s 
corrugated iron sheeting under the floor of the em 
room. DER . 
The lighting installation, which from our point of view Р 
the most interesting feature of the plant, is made up of 105 
incandescent and 20 are lamps. The latter abe un fo 
five circuits of four lamps each, and are distribu Vale 
works in the following way. The engine room and! 
house each contain two of the 10 ampere variety. The: 
heaps are lighted by four similar lamps, while in the? 
house eight 8 ampere lamps are used. Further, a at 


Fig. l.—Coke Breaker and Hoist, driven by 18 H. P. Мох“ 
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lamp is installed on the coal conveyor, the railway siding, 
the gas-holder and outside the generating station. It will 
thus be seen that electric lighting is not only used in 
dangerous places, where even its most biassed friends can- 
not recommend the adoption of yas, but also in spots where 
the“ gas man” is convinced of its inferiority. 

The special advantages of the electric drive have not 
been lost sight of by the Gorlitz authorities, Motors have 
been installed in luxuriant profusion for driving the 
machinery, a total of 100 U. p. реше at present in use. The 
most important of these applications are the coke breaker 
and hoist driven by. an 18H.r. motor, two conveyors 
driven respectively by 6 MH. P. and 17 HP. motors, views of 
which are given in Figs 1 and 2, and a 2 H.P. motor 
driving a coke sieve. The high-pressure blast (Fig. 3) is 
obtained by means of a 25 H.P. motor, and the scrubber and 
lifts are also electrically driven. 

All the outside motors are totally enclosed, but are 
otherwise unprotected except by a cast-iron cover, thus 
showing the confidence placed in the motor as regards 
safety from fire. Starters and switches are enclosed in iron 
cases, provided with lock and key. The motor in the 
ammonia chamber is also totally enclosed, but the scrubber 
motor is only partially enclosed and is specially ventilated Fig. 3-—High-pressure Blowing Plant, driven by 25 Н.Р. Motor. 
hy a system of pipework. 7 


Four feeders are used for supplying the works, two 
being used for light and two for power. The supply is in 
most cases on the overhead system, though in some few 
instances the cables are placed underground. The wiring 
inside the buildings has, for the most part, been drawn 
into conduit, while in all places where there is any danger 
of an explosion or fire, vuleanised rubber wire protected 
by steel tubing has been used. The main switches and 
fuses are placed outside these rooms and all the lighting 
fittings are enclosed in gas-tight globes. The wiring 
has been carried out with special eare in accordance with 
the excellent rules of the Verband Deutscher Electrotech- 
niker, and we feel sure that, as in every case where elec- 
tricity for power and lighting is installed with care and on 
a well thought-out system, the gas authorities will have 
no reason to repent their choice. 

In this connection it is interesting to speculate, should 
an explosion occur in the works, whether it would be laid 
at the door of a supposed defective electrical installation, 
as is usually the case in England, or whether it would be 
attributed to tie inflammable character of the surrounding 
atmosphere. We can easily imagine that, if there is any 
trouble in this way, our old friend the “fused electric wire" 
wil be trotted out by the authorities as the official 
excuse for another regrettable incident in the annals of gas 


Fig. 2.—6 H.P. Motor Driving Conveyor. lighting. 
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the mechanical strains thrown upon the armature shaft uil 


| | () "IL driving pinion and the press mechanism generally. Machine 
operators were induced to“ inch” with a double-pole switch, 


whilst holding the starter ou the first or second contact 

but they only did this under supervision and no longer. | 

DY N AMO WORKS LIMITED. Early in 1899 Mr. Broadbent took out a patent for an in- 
terlocked starter and double-pole switch, the essential priu- 

| ciple of which was that the starting handle in being pushed 

C A RT R | D G E over carried with it the double-pole or circuit-closing 


switch and, when at the end of the travel this switch was 


closed all resistance was in circuit, and the starting handle 
“ automatically returned without any assistance from the 
: | operator, and so started up the motor gradually. By this 

"E Los “у. ; 


means it was impossible for the operator to put the doulle- 
| | pole switch in unless all resistance was in circuit, aud it 

External view of ! 17 M TX AE Ginah” op sin le: thuni 
Ang e pole Fine ЕРЕ RII usual Currents & Voltages. was impossible also for him to inch” or to break the ci 
| cuit on the starting contacts. A disadvantage of this switch 

ä e was the space occupied on the press, and since 1899 Mr. 


No Flash or Report on Fusing. Absolutely Broadbent has been working at the same problem with а 
FOOL-PROOF, as it is IMPOSSIBLE to use view to obtaining the advantages of his early design and 
a Fuse for too heavy a current or too high a eliminating the disadvantage of size. This he clains 
voltage. to have accomplished by introducing solenoid control inte 

— aes the switch, by which means it can be placed at a convenient 

кыо О distance from the machine and operated by press button: 
"inte puse Ie, Write for Price List 6e, Part I. or a small “inching” switch placed near the operator's аш. 
It is interesting to note that the troubles and breakdowns 

due to ordinary methods of starting printing presses, includ- 
ing both the rheostat type of starter and also the drum con- 
troller, had reached such a pitch in 1904 that the Operative 
Printers’ Assistants’ Society made a claim for extra wage 
for those of their members who had to operate motor brakes— 


LONDON: | 
HEAD OFFICE: York Mansion, York Street, Westminster, S.W. 


Telephone :—452 WESTMINSTER. Telegrams :—“ SIEMBRALOS LONDON.” 
BRANCH OFFICES: 


Birmingham. CENTRAL Hovse, NEW STREET. А 4 : : t 
Вгізсо. 555 that is to say, machines operated by electric switches. The 
ий. 105 WE MARY STREET. f thi {1 LN йз bk it was i 
asgow. 163, Horx STREET. reason for this may not be quite obvious, Dui as i 
Leeds. STANDARD LIFE ASSURANCE BUILDINGS, City S : ЭТ 5 ad tak 
London. | 1, Авснсвсн YARD, CANNON STREET, City crank. result of the large number of discharges 11 к ed 
anchester. (8GATE. pM. PB TU | till А 
Newenstle-on-Tyne. 39, COLLINGWOOD BUILDINOS. place owing to the breakdowns of motors and startiug ¢ 


= — Inu other words, an unsuitable and unsatisfactory device was 
| | placed in the hands of machine operators, who were then 
А penalised by dismissal because the apparatus broke down 
eib rinting re SS | There is nothing new, of course, in the prineiple of sole- 
noid control, but hitherto it lias been usual and necessi 
to use two solenoids, one to operate the main switch, which 
| in turn closed the circuit of another solenoid actuating the 
ontroller rheostat proper. This permitted of the starting gea heile 
ы N * 2 placed at a distance from the machine and operated yi 
_ small switch near the operator’s hand, and by opening ae 
ARLY in 1899 Mr. Frank Broadbent, M.LE.E, took closing the switch rapidly the machine could be “ inched 
out a patent for an interlocked starter and double- and controlled with precision. There are, however, severa 
pole switch, which he had designed in 1898, for use disadvantages with this arrangement—first, on the score cl 
with electrically-driven printing presses. A switch now initial cost, und also on the cost of erecting and connect: 
being introduced has grown out of this earlier switch, the up the two separate pieces of apparatus. Further, elec- 
difference being that, while the switch patented in 1899 trical interlocking devices are required to make it impossill 
was mechanically operated, the new switch is electrically for the main switch to be energised unless the rheostat E 
operated, und for this Mr. Broadbent claims a number of at its bottom position with all the starting resistance 11 
important advantages. | circuit. This meant the introduction of a resistance (ей 
Ten years or so ago the ordinary starter was a very poor of lamps or resistance units) into the solenoid circuit de 
device for special work such as the control (that is, the soon as the starting lever commenced to travel, A faulti 
starting and *'inehing") of printing presses. Printing break in this circuit caused pumping, and rendered tl 
press operators had for years been accustomed to * inch ” switch practically inoperative. Again, in order to CO 
their machines to bring the forme or the cylinder to the re- mise in the consumption of energy by the rheostat solenon 
quired position by means of the ordinary striking gear. They it was necessary to introduce resistance into its circuit as" 
simply see-sawed the striking handle backwards and for- when in the normal full running position. Without the 
d the belt from the fast to the loose pulley, resistances the solenoids had to be liberally rated to pre 
When printing presses were electrically driven by indi T ATEM: . : ‚ difficulty " 
vidual inotors the starting Nd Т х ; ШЫ ырга Another disadvantage Rl eu e zx se К 
the same treatment as the ordinary biel ak iki doen пашаа аце . device Ro i 1 mm н 
which means that Ше motor had several = E E ed oF рид Up notae TEOT overload b) nfi fuse 
mal working current suddenlv Md : С 15 we pit етсш breaker, which must be set by hand, ol ve Te di 
cient Ga я зои Be! n anc t a which has the ваше and other disadvantages А 
contacts" ke arerioa an Ыр мас е д столон DP ue therefore may be summarised 151 ые 
tive to the commutator and brush gear. to sav St ¢ estruc к 1. ; he waste of energy in two solenoids whils 
gear, to say nothing of are working. 
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Broadbent Printing Press Controller as made by the 
Adams Mig. Co, 


2. The complication introduced by the cooling and in ter- 
locking resistances, and the difficulty of locating the trouble due 
to failure of one of the lamps or coils. 

3. The great space occupied by the two picces of apparatus, 

4. The complication and interconnections which are all 
sources of weakness, 

9. The initial and erecting expenses which seriously curtail 
the market for this type apparatus. 

6. The lack of protection against the breaking of the shunt 
Beld, as there is no no-volt re ease in the shunt circuit. 

7. The impossibility of using a self-setting overload release. 
If an overload release is used it must be a circuit. breaker which 
must be reset by hand. This is both an inconvenience and an 

itional expense, 


These disadvantages are said to be removed by the use 
of Nr. Broadbent's solenoid switch, illustrated herewith. 
If the proposed Home Office Regulations come into force 
this year, the present method of solenoid control—that is, 
by means of a tumbler Switch—will probably not be ap- 
proved ; and any accident arising therefrom, such, for In- 
Stance, as the starting up of a machine on the restoring of 
& Supply current after 4 failure, may, in the event of a 
fatal accident, place the switch manufacturer and con- 
tractor in a somewhat serious position. To enumerate the 
advantages, therefore, of the new design, there are (among 
others) the following 2 — 


1. The switch is safe, and fool proof. 


2. There is only one solenoid, and no waste of energy takes 


place in it when the motor is running. 


The switch may be automatically released in the event of 
а break in the shunt field by connecting the holding-on spool 


in that circuit, 
* When arranged as in No. 3 the switch will pause auto- 


matically on the first resistance contact until the shunt field is: 


uut up, во preventing the usual rush of current which takes 
Place with ordinary starters. T" 
The reduced ‘cost both initially and of erection due to the 
= ome apparatus instead of two, 


switch being perfectly mechanically interlocked, 


€ elimination of electrical interlocking devices, the 
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` 7. The saving in the врасе occupied by the switchgear. 

8. The simplicity and fewness of parts, the design permit- 
ting of a very simple interlock between the rheostat and the 
shunt regulating rheostat by which the motor can always 
start on its strong field, the shunt resistance being gradually 
introduced whilst the motor is accelerating, this without the 
use of any additional solenoid, 

9. The possibility of using a self-setting overload release. 

10. The elimination of cooling resistances. 

11. The more certain action due to the cleaning of the con- 
tacts on the upward travel of the switch arm before the dash- 
pot comes into play on the downward travel. (This is а point 
we have discovered from actual experience.) 

12. The reduction in the amount of attention necessary. 

13. The absolute safety of the switch, as it impossible for it 
to start without the pilot switch being properly closed. 


From the view which we give of the apparatus it will 
be seen that the general design resembles that of the well- 
known Igranic solenoid starters, except for a few details. 
The main switch will be noticed in the top right hand of 
the slab on which the apparatus is mounted. This switch 
is moved into the on Position by a rod extending at right 
angles to the arm carrying the resistance contact brush. 
When closed this switch is held in by the no-voltage coil. 
After this switeh has been closed the resistance of the 
motor is cut out by the radial arm falling again under the 
influence of the dash-pot. The controller takes up very 
little room and the requisite resistances, in the type shown, 
are mounted at the back of the apparatus. x 

A sole licence for the manufacture and sale of this 
switeh has been granted to the Adams Mfg. Co, of 
Bedford, and 106, New Bond-street, London, W., and we 
understand that the new буре is already on the market 
and has been in successful use for some months. 
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Electric Power in Gold Mining. 


HE distribution of electric power in the gold-mining 
1 districts of Mexico has given a tremendous im- 
| petus to this industry. Statistics have recently 
been published of the results obtained with the employ- 
ment of transmitted hydro-electrical energy to the 
Guanajuato and El Oro mining districts. The mines of 
the former lay idle some century or more owing to the 
high cost of fuel bringing the operations to a premature 
close. lich veins were known to exist at greater depths, 
but it was impossible to reach them. During the last tive 
years, since a hydro-electric transmission line has been in 
operation in the district of Guanajuato, upwards of eight 
millions of American capital has been invested in the 
revival of the gold-getting industry. The richness of the 
deposits at the lower levels reached by electrical means 
has attracted world-wide attention to the area. The 
" boom " has not only spread to the ancient mines, but it 
also has been found possible to work the low-grade mines 
which would. not previously bear the high price of the 
fuel necessary to their working. The main station in the 
Guanajuato district is at El Duro, and the length of the 
transmission lines is over 110 miles. 
| In the El Oro mining camps energy is utilised from the 
Necaxa water-power plant of the Mexican Light & Power 
Co., which is backed by Canadian capital. One of the 
larger companies using transmitted power is the Compania 
Minera Las Dos Estrellas, which claims to have effected 
considerable economies during the past six years. It has 
at present six electric locomotives in operation, which have 


162 


reduced the cost of hauling ore and other materials by one- 
half. An extension of this railway system is in progress, 
and a 300 kw. motor-generator set is being installed for the 
supply of direct current to a trolley line. 

A project is also on foot for the supply of power to the 
mills and mines of the remote districts of the Siate of 
Jalisco. This will be furnished from a hydro-electric plant 
on the Santiago River, near the city of Guadalajara, and 
will be transmitted 100 to 175 miles. A 25,000 volt trans- 
mission line is being built at Temascaltepéc for the supply 
of power to the Sultepec mining. districts, and numerous 
steam plants are already in operation in Mexico furnishing 
power to isolated works and mines. Experience with steam 
and water, however, has proved that with fuelata high 
figure water power 1s much cheaper in spite of the cost v 
transinission lines. 

We have culled the above details from our contemporary 
the Electrical World, and we gather that the activity of 
American firms in the Mexican mining districts is a feature 
of the modern conduct of these undertakings. Obviously 
it is difficult for European manufacturers and muss 
participate in these developments, though $ considera ч 
quantity of British and German plant founc ih sa 
the earlier installations put down in the country. n the 
design and construction of transmission lines and кай 
power plants, American and Canadian engineers irai 
have us at a disadvantage. Their home experience 1$ m 
ably unique, and is not so widely different ч Var A 
climate, &c., that it cannot be made to ора т 115 
conditions governing power supply in a country п a = : 

When the history of these power developments € 
be written, and for aught we know 1t may now be a iss 
tion, we hope the engineer will receive his 1 11 9 Th 
for his perseverance in surmounting great dithe des 
most important, not to say peculiar, of ү, 5 мы 
ing of parts of the plant in weights suitable елка 5 
transport, lowering down precipices, бк eats 
The transport experiences of most of Ше! a ge 
with the great power developments in the mining gei 
Central and South America would fill the DAE rund 
sized volume, and with both interesting and 51 8 
at that. That American engineers have e theft 
perience in this particular may be an т» 
that whereas European engineers averre ‚| 3s nile pal 
of 50 KH. r. output only could be designe: ds out б 
transport, Americans were able to ahy che differen: 
times—to 300 m.p, This 18 significant ot tl „ ol pre 
between tlie firms with and without erk dex yt 
vailing conditions in such countries as are abundatisi 
vided by nature with water power. 


Boring Drills and Magnetic 
Separator s. 


. p wel a tum 

LECTRIC power has established itself ds oe 
E footing in mining operations that standal rations d 
is now available for carrying on the егу equr 
hauling, drilling, winding, Ke. Modern © ower pli 
ment is, in fact, incomplete without electric l modet 
and the older forms of machinery are giving | Pneumii 
electrically operated types. The Consolidate Ж? 
Tube Co. (Ltd.) has standardised a line O iret curd 
driven coal and ore-boring drills, with which d This dl 
or alternating-current motors can be employ ы on as 
is illustrated in Fig. 1 herewith. It is mounte | 
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trolley, which has flanged wheels to run оп the metals laid 
down in the workings. The motor is fixed to a suitable 
cradle at the end of the boring bar attachment, and in 
addition to driving the bar is also employed for swivelling 
and raising and lowering the drill. A feature of impor- 
tance is the patent automatic withdrawal and re-feed ar- 
rangement, by which the bit, on coming against a hard 
substance, is withdrawn 2 in. and then advanced again, 
continuing this motion until this hard material has been 
penetrated. Should the drill break and become fast in the 
hole, it would at onee he withdrawn, and if fossils or other 
hard substances jam the drill, it is withdrawn and re-fed 


— 


Fig. 1.—Motor Driven Boring Drill, 


until free again. The important feature of this method of 
„withdrawal and re-feed is that the machine must either 
withdraw or feed forward; it cannot simply rotate by the 
slipping of a clutch as in the case of a machine having а 
friction feed; hence the waste of time due to unobserved 
slipping, a very serious item where there are many hard 
places in the rock, is entirely eliminated. With a feed of 
this kind repairs are a small, almost, in fact, an insignificant, 
amount. This machine is capable of drilling 2 in. holes 
6 ft. deep per minute, and consuines approximately 53 Н.Р, 


Fig. 2.—Magnetic Separator with Motor Attachment. 


Another line of machines has been designed to meet the 
requirements of mining engineers who have less work than 
that with which the larger machines will deal, or who have 
to do а lot of work in * brokens" or in dips where the 
larger machines cannot be handled. Moreover, owing to 
the ease in handling it, the machine may be used iu the 
block when crowded with waggons. The split nut on this 
machine is of simple design, and it is opened or closed hy 
one movement of the links. When open, the screw bar 
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can be instantly withdrawn from the hole and a fresh bit 
inserted. It is capable of drilling 14 in. holes at a speed of 
about 2 ft. per minute, and consumes approximately 1 E. r. 


In response to numerous inquiries, the same company 
has now introduced several types of magnetic separator 
suitable for the various classes of work which they are 
ealled upon to do. Type "S," illustrated in Fig. 2, is 
specially suited for separating borings and turnings from 
dirt, and is suitable for shipbuilders, bridge builders, 
waggon builders, and general engineers. The machines will, 
it is claimed, save their cost in a very short time, as the 
selling value of borings is greatly enhanced when they are 
free from dirt. The material dealt with is fed into a 
hopper at the top, when the magnetic material falls on one 
side and the non-magnetic material on the other. Machines 
can be supplied as illustrated with a motor directly coupled 
to the machine, or they may be fitted with fast and loose 


pulley во that they may be driven from a line of shafting. 


The type “S” machines are built in three sizes, dealing 
with 13 to 3 tons, 2 to 1 ton, 8 to 10 cwt. in turnings per 
day. A dynamo is required for exciting the magnets 
where there is no electric lighting circuit. For dealing 
with casters’ ashes, moulders sand, scrap, Хе. type." К” 
machine is suggested, which has the magnets- modified to: 
enable it to deal economically with the material indicated. 

Magnetic separators are also supplied with permanent 
magnets, and these are specially designed for separating 
brass and other non-magnetic material from magnetic 
material, such as iron and steel borings, filings, «е. No 
electric supply is necessary to excite the magnets in this 
case. They are similar in general appearance to the 
machine illustrated, and their capacity varies from 1 to 
10 ewt., according to the machine employed. 
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Steam Cocomobiles. 


HE economies of the superheated steam engine have 
been known for many years past, and superheating 
is taken advantage of wherever possible by engi- 

neers. In the portable steam plant it is desirable to econo- 
mise fuel because the necessity for such a plant bespeaks 
the absence of transmitted power and, in a general sense, a 
scarcity of coal.. Although many electricity supply stations 
are in service to-day the areas they cover do not represent 
the whole body of power users. There remains a large 
number of power users who must depend upon steam or 
internal combustion engines for power purposes. 

An interesting type of portable steam engine, known as 
a “locomobile,” is manufactured by It. Wolf, of Magde- 
burg. This firm also has offices in London. This machine 
comprises a fire-tube boiler, a double superheater and a 
Rteam engine, these various parts being assembled together 
to form a compact unit With these locomobiles there is 
no boiler-house required, the engine and steam-raising 
plant being placed under the same roof. 

A section through tandem compound locomobile is 
shown in the adjoining figure, and from an examination of 
this the system of working adopted will be made clear. In 
this pattern the grate and firebox form an integral part of 
the boiler shell. The fire-tubes are straight, and at the 
smoke-box end they lead into a chamber in which is coiled 
a nest of tubes forming the main superheater. The gases 
impinge on the end of this chamber and return towards the 
firebox, being drawn into the chimney over another set of 
tubes through’ which passes the steam from the high- 
pressure to the low-pressure cylinder. The superheater 
coils are rendered accessible by the removal of the steel 
casing which surrounds them. 

The high-pressure cylinder is placed in the path of the 
flue gases, as shown iu the sectional drawing, and is con- 
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stantly warmed by the heat rising through the funnel 
The low-pressure cylinder is mounted on a substantial 
cradle which forms a saddle on the back of the boiler and 
which is securely riveted to the shell. No dependence is 
placed on bolts and nuts for this work. The low-pressure 
cylinder is jacketed, and the live steam from the boiler 
passes round this jacket on its way to the superheater. | 
The valves and pipe connections are clearly shown in the 
drawing. | 

The locomobiles are constructed with grates suitable for 
burning almost any kind of fuel; straw, wood, rice and 
coffee husks, tan residue, liquid fuel, dross and good coal. 
We understand that the firm has had experience of all 
these widely different kinds of fuel and found no difficulty 


in raising steam economically. We may say that the 
locomobiles are built for every kind of duty and in a great 
variety of types. Special patterns are made for electric 
lighting and dynamo driving generally. 

The locomobiles are made in sizes from 12 Ul. P. upwanls, 
and may or may not be mounted on wheels as required. 
We understand that the makers claim a 40 per cent. 
saving in fuel and 24 per cent. of water over portable 
steam engines using saturated steam. In addition a 
saving of some 15 percent. in weight is claimed. A 60 l.. 
double superheated locomobile, similar to that shown in the 
drawing, was tested by Prof. E. Josse, Royal Technical 
College, Berlin, at the works of R. Wolf, and a steam con- 
sumption of 10-29 1}, was observed, together with a fuel 
consumption of 1:231b. of coal per brake horse-power in 
each case. | 

The general design of these locomobiles seems to have 
heen studied very closely, and their operating efficiency 
seems to he very high. They have the advantage of takiny 
up a small amount of space, and, in the case of plants for 
electric lighting, the space taken up һу the belt drive. 
which is usually adopted, is saved by the mounting of the 
engine directly on the boiler. We understand that several 
of these machines are in operation in this country givin: 
satisfactory results 


R.WOLF r — 


MAGDEBURG-BUCK AU 
j 1 


Section through Wolf Tandem Compound Double Superheated Locomobile. 
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Steel⸗Clad 


HE situations in which the modern electric motor is 


laid down, and from which it is expected to regu- . 


larly perform the most arduous duties, would posi- 

tively astound those pioneers of electrieal industry to 
whom the electromotor was little more than a laboratory 
toy. There is no doubt that the well-made motor is a very 
long-suffering mechanism, even though advantages are 
taken of its rating by the imposition of serious overloads. 
Since electric power has become so general in industry 
electric motors have been installed and subjected to every 
conceivable ill-usage, damp, dust, water, excessive heat, &c. 
A steel-elad motor has been specially designed by 
Messrs. Mather & Platt to provide a power agent which 
may be applied to both normal and abnormal industrial 
conditions. These machines are protected to comply with 
the most exacting Fire Office rules, and are, in certain 
ty pes, entirely closed, to exclude water and gas, and, in fact, 
to operate in exposed situations without tear of damage. 
Ап example of a semi-enclosed machine, which is 
guaranteed dust-proof by the makers, is illustrated below. 
As will be seen the magnet casting forms a protective case 
forthe windings. The shaft centre also is placed low and the 
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bearings are long and fitted with automatic ring lubrication. 
The motors are built in numerous convenient sizes for 
pressures ranging from 110 to 500 volts. To admit of the 
adaptation of the motors to various drives they are arranged 
to run at several rates of speed. All parts of the machines 
are made strictly interchangeable, and we understand that 
renewals and repairs can be taken from stock. Commu. 
tators are of a new and special design, with large brush 
surface and good radial depth. Carbon brushes are em- 
ployed to reduce wear and improve the running efficiency. 
The design of the brush holders enables the brushes 
and springs to be taken out or changed in a few seconds 
and with an enclosed motor the interior is easily accessible. 
These motors are manufactured in four classes, V2: 
(а) open, (b) protected, (c) dust and flame-proof, or (d) 
entirely enclosed and air-tight. In the protected type 
coarse-nesh woven-wire guard or cast-iron grid is p 
over the open ends, and affords mechanical protection t 
the commutator and brush holders. In the dust and 
flame-proof class an additional woven-wire gauze of con- 
siderably finer mesh is used. The motors in the entirely 
enclosed class are fitted with special end covers. 


MANCHESTER. 
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Caitorial. 


Research and development in the de- 


Solenoid sign of control gear for industrial motors 
Control Appa- 
patie. have accounted for numerous changes of 


recent years. Not the least noticeable of 

these is the progress made with apparatus operated by pull 
magnets energised from the line voltage of the cirzuits 
controlled. There are several reasons why this type of 
controller is to be preferred to the ordinary hand-actuated 
pattern. The notching out of the starting resistance is 
gradual and out of the control of the operator, the line 
pressure can be isolated from the control position and the 
cost of cables between the motor and the controller can be 
considerably reduced. Experience in the construction of so- 
lenoid-actuated devices forelectricity control has amply jus- 
tified the use of such apparatus and abundantly proved its re- 
liability and efficiency. Introduced primarily for lift con- 
trollers, more particularly with push buttons, the solenoid 
switch and rheostat have found a place among the devices 
employed for heavier capacity motors in industrial service. 
In lift gear designs the controller always figures as an in- 
tegral part. of the motor itself, and a few small wires, run 
any distance away, serve all the purposes of complete соп- 
trol. The requirements of industry and their relation to 
electric power applications would seem to indicate the ne- 
cessity for the placing of the controller on or near the 
motor. The control circuits would then be independent of 
the main supply, and the leads to the motor would also be 
appreciably shorten»d. On the score of cost there would 
probably be little to choose between the two systems, but 
for safety and reliability the electrically operated controller 

would appearto have the advantage. Examples of two in- 

teresting solenoid operated devices are given in this issue 

and they may be regarded as signs of the times in tlie 

sphere of electricity control. І 
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Porcelain insulators and lumpsof coal do 
not strike one at first glance as in any 
sense industrial rivals, yet each represents 
two great systems of power supply їп industrial opera- 
tions to-day. The basis of the world’s triumphs in engi- 
neering and the continued employment of machinery for 
productive purposes is coal. And the modern rival of coal 
is the porcelain insulator. The regular and efficient running 
of hydro-electric transmission lines has come to depend 
almost entirely on the porcelain insulator, This alone has 
limited the pressure at which energy could be trans- 
mitted and at the same time the distance between 
the power plant and the centre of distribution. The 
importance of the porcelain insulator is appreciated in 
countries naturally blessed with water power, The “Cana- 
dian Electrical News,” in a recent editorial, remarks 
that, “with the increasing cost of coal and the probability 
that it will always tend to creep higher and higher, every 
water power becomes more and more valuable. In view of 
this, efforts are constantly being made to improve the 
methods of transmission, so that not only may the commer- 
cially possible range of a given power be extended, but also 
that improved service may, if possible, be given to the 
district already supplied." In the same journal it is pointed 
out that the new suspension or link type of insulator is 
proving of considerable assistance in pushing the present 
limiting transmission pressure from 60,000 to 100,000 volts. 
We Britishers must meantime wrestle with our problem 
of coal supply, the while the infinitely more fascinating 
problems of electric power transmission are being success- 
fully tackled in other countries. Truly a competition be- 
tween coal and porcelain insulators. 

So vast a waterway as the Rhine might 

Rhine Water well attract the engineer and excite his 

TAMEN ambitions to harness its energies for in- 
dustrial purposes. The plant of the Rheinfelden Power 
Company, developing 17,500 H.P., has been in operation 
some time, and large and important concessions for further 
developments have been granted. These projects will m- 
clude plants varying from 20,000 н.р. to 150,000 н.р. The 
aggregate of the power which it is proposed to utilise 1s 
stated to be considerably over a million horse-power. Con- 
sidering the important iudustrial districts which flank the 
great river on both banks, there should be no difficulty 1 
disposing of this power at profitable rates. Several of thes 
undertakings will be shortly put into operation. The most 
important plant is that of the Compressed Air and Elec- 
trical Co. of Berne, who propose building a station at 
Laufenberg. From investigations made the available hors 
power varies between 45,000 and $65,000, but the avere 
is estimated at 155,000 н.р. The same company has secure 
powers for building another station at Whylen- Augst, be- 
tween Basleand Rheinfelden. The power available hereise 
mated as 100,000 H. P., with a minimum of 29,000 H.P. y 
capital of the company is 1} million, and with the couce!" 
is associated Felten & Guilleaume Karlswerk, Маеш 
on-the-Rhine. The authorities of Winterthur als 3 
associating themselves with the Neuhausen Aluminiu 
Co. and the Schuckert Electrical Co. in the puilding үз 
power plant at Rheinau, near Schaffhausen, the power avi” 
able being some 43,000 M. p. It is interesting to note that 
all these projects the necessary technical advice and cull 
struetive experience is obtained entirely in Germany. 
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Solenoid Cime Switch. 


HE industrial value of the solenoid switch has been 

Т fully proved during the past few years. Not only 

does the switch save considerably in the running 

of heavy cables to the desired point of control, but 1t also 

ensures the isolation of all high-voltage circuits or risk 
of burning when a breaker fails to act properly. 

The adaptation of a solenoid circuit breaker to operate 
in conjunction with a time relay, making the combination 
a time switch for large capacity circuit breakers, has 
recently been made by Venner & Co., Old Queen-street, 
SW. This is known as the “ F.G.” switch, in that 1t 1s a 
combination of an “Е” type main switch and fa “С 


0 Ti am 


Fig. 1.—View of Time Switch in closed position. 


type relay. Both these are shown in the adjoining illus- 
trations. The cireuit-breaker shown in Fig. 1 consists of 
a device with opening and closing coils, the former the 
smaller of the two and placed above the latter. These 
coils are mounted on a slate base, to which is also attached 
the terminals of the breaker. The latter is of the vertical 
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carbon break type and is hinged on at its lower end toa 
fulerum pin, which also carries an armature swinging 
between the poles of the closing solenoid. The position of 


Fig. 2.—Relay in Case, showing Clock and Relay Switch. 


this armature is such that the pull due to the magnet 1s à 
maximum towards the end of the travel, when greatest 
pressure is needed to close the switch. In this respect 
the use of the solenoid differs from the central plunger 
pattern, where the armature is approaching а position 
of rest when it rises into the centre of the solenoid. 
The switch has laminated brush contact with spring 
carbon break, and is held in the on position by a spring 
controlled catch, which is released by the attraction 0 
the plunger of the opening solenoid. When ды a 
switch arm flies off sharply by reason of the spring m Us 
contact lamin and the carbon carrier. А d 

The relay illustrated in Fig. 2 contains à 45 day йя 
and а suitable contact device for closing and opening the 
solenoid circuits. This contact arrangement 18 mounted ` 
the insulating base shown below the clock in the Шиш 
tion. It consists of two spring-controlled levers, pain 
hind the other, each fitted with a small carbon ү 
Facing these rollers is a carbon bleck mounted on a oe 
lever, pivoted at the same point as the other кон 
tops of the two roller levers are 1n the path of t te 0] $i 
and closing arms driven by the clock, and are Bio des 
ward, one by the opening arni and the other by the ; lerer 
arm, against Ше square carbon block on the opp е а 
A momentary contact is made between the two 85 ба " 
moves round, and the roller lever then flies back T ; е 
position, breaking the solenoid circuit which at ge 
previously completed. The return of this 1 Sink 
quite smartly andis independent of the action 6, 7 left on 
so that the solenoids cannot be burnt out by being plock 
circuit. The action of the lever carrying the eee : 
is damped by a small dash-pot, which may һе v uti А 
lower part of the relay case. The clock 1s fitter ind ill 
selective device which admits of the switch remante 
operative on one or more desired days. ЖЕ 

Both the devices described are fitted 1n substan a Jl 
cases with suitable watertight doors. The cireull ien 
is made in six sizes, for the control of circuits gene 
and 300 amperes inclusive, and is suitable for ene 
sure up to 600 volts. From an examination ol thec 
they are both made and finished in Venner & Co. 
teristie neat style. 
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These panels, combining the undoubted superiority of our 
Ironclad Quick Break Switch with the absolute reliability 
of our various forms of starters, constitute a very important 
advance on the apparatus hitherto employed, and one 
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leading Consulting and Electrical Engineers, besides com- 
plying with the latest requirements of the Board of Trade, 
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Electric Power Episodes. -I. 


Lifting Magnets and Breaking Strikes. 


Н: handled scrap, That is, literally, for every pound of 
metal was actually handled. Many a ton went 
through the hands of his men during the year, but 

what could you expect ? 

James Wilson did a thriving business, and his only 
trouble was the men. They struck periodically and caused 
him a heap of annoyance and not a little loss. A mixture 
of business and strikes spelt small profits and loss of pres- 
tige. Even a scrap iron or steel merchant must respect his 
reputation. 

І attributed his troubles to sheer pigheadedness. Не 
would do everything by steam. Shears, rolls, cranes, rams, 
a hoist or two, in fact, the entire rig was driven by a few 
wheezy steam engines, 

One morning I called with a pamphlet on lifting magnets. 
I kept it in my pocket. 

„Hello! Ere again. What is it this time? 

I glanced into the yard as I sat down. The men were 
On strike. 

“ How's biz?“ 

“Good enough,” with a grunt and a shrug. | 

“Seems quiet,” nodding my head towards the window. 

“Hang the men. They’re out agen.” 

“Serve you right. I'm not a bit sorry for you.” 

“ Ere you—you—you get out.” 

“When I'm ready." 

He got up. 

I sat still and lighted a cigarette. 


“ Have a smoke?” offering him the case. He struck at 
it and missed. I saw to that. I thought he was going for 
me, but the cigarette trick cooled him down. 

„Like yer cheek, for a young un.“ 

In the family,” between the pufis. 

“ These men—” I began. 

“ Hang em! 

“ As you previously remarked.” | 

“ Тоо many on the ground, I went on. “Your job сап be 
done by power if you only knew how.” 

“Steam’s good enough for me." 

“Yes, and so are strikes. You can do away with both." 

* How so?" 

„Electric motors, lifting magnets, electric cranes.” 

“Tell that to the marines!” 

“Just so. I've done that already, and they're goin to end 
the strike." | | 

I went up to Wilson and walked him back to his chair. 

“Sit down," I said; “listen, You've been doing your 
business by hand, employing a lot of low-down labourers, 
gutter snipes, blacklegs and wastrels. These scum will 
ruin you, because they are the tools of paid agitators.” 

„Aye, that’s true ’nough.” | | 

“ How many fellows stand by you during these strikes ? ' 

„Bout couple o' dozen." 

„Any foreman?” He nodded. 

„Well, get him in,” I said. | 

He threw up a window. “I, Bill,” he shouted. 

«ЕП о, 'ell—o," came from the middle distance. 

“ Соте down ere.“ 

“ Ri-chew are,” was the cryptic answer. 

Bill nodded (and winked) at me as he entered. 

* This—gent wants ye." 


— —————Ó — 
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'« pill," I said, “ got those magnets ready 2” 

« Aye, aye, sir.” 

« And the motors and cables, and the men“ is 

« All the whole Shebeen, yer 'onner." 

“ And now we can finish the strike.” 

“That is so, sir.” 

Wilson sat aghast. 

„ Where are the striking mob ?” 

* Outside the gates, sir." 

“Well, just open the gates in the morning as usual, and 
ineantime get ahead with those magnets of the crane motors. 
I'll be down to you presently We shall have 24 hours.” 

I draw a veil over Wilson's remarks subsequent to Bill’s 
departure. They did him credit as a mutilator of the 
King’s English, and added considerably to the pungent 
section of my own vocabulary. But he could not go back. 

I begged of him to be in at eight in the morning. 

At that hour the bell rang as usual, but the strikers 
were not astir. We had time to get ahead with lifting 
scrap. We left the gates open and put up a big notice: 
“No Hands Wanted." Wilson wasonthe converted crane 
working the levers like a kid. Не couldn't take his hand 
off the lifting magnet switch. 

At nine o'clock there was a rush of strikers into the 
yard, They saw nobody about. We were invisible in the 
crane house, so we ran her over some steel bars and started 
picking up a few convenient lengths. 

A howl went up from the men, 
the rails and sat down on them. 

We lowered our rails at the end of the yard and re- 
turned to the encounter. 

The men sat. tight, but were afraid of the magnets, so 
did not handle them. We picked up three rails with four 
men on and started travelling. They were so taken by 
surprise that they did not jump off. I nudged Wilson’s 
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arm which still lovingly held the magnet switch. Crash! 
Down went rails and men, falling from the de-energised 
lifting magnet. 

„By Jove! what's that? cried Wilson. 

« The end of the strike," I answered, leaving the crane 
house and going down the ladder. 

We found a few bruised limbs when the men were picked 
out from among the fallen rails. The strikers slunk off 
They did not wait for any more practical demonstrations 
of lifting magnets. But, more important still, Wilson swears 
by electric power now and has finished swearing at strikes, 


Cartridge fuses. > 


P ing which are to be fool-proof and capable of meet- 


ing all conditions which may arise in practice must 
fulfil the following requirements. They must be 
absolutely reliable, easy to manipulate, and of sucha design 
that a circuit cannot be provided with too heavy a fuse 
through incompetence or carelessness. In addition, there 
should be a practically total absence of a report or flash on 
fusing. | 
All these conditions are met by the Siemens cartridge 
fuses, which are the outcome of practical experience and 
systematic investigation in the firm's laboratories extend- 
ing over many years. The following three classes are m 
most general use, although other types are also шайе:— 
Class PI for a maximum current of 10 amperes at 
250 volts and 6 amperes at 500 volts. 
Class SP and HP for a maximum current of 40 amperes 
at 250 volts and 30 amperes at 200 volts. 
Class PIII for a maximum current of 100 amperes ai 
950 and 500 volts, 20 amperes at 750 volts and 
6 amperes at 1,000 volts. 
These three classes differ considerably from one another 
in mechanical design, due {0 their widely different ri 
in capacity, but electrically they are identical in principe 


m : 
Se, 


External View of HP 


Cartridge PI and Cartridge. 


Safety Ring for 
pressures up to 
500 volts. 


Cartridge PI and 
Safety Ring for 
pressures up to 
250 volts. 


The fuse wire is of silver and embedded iu a specially a 
pared sand-like material, which in turn 1s comp p " 
closed in the porcelain body of the cartridge. " $m 
and HP and PIII cartridges, а length of thin 1201 
strip is connected in parallel with the fuse wire < brie 
portion of this strip 1s exposed in a recess in the car we 
and since the silver wire and the resistance strip 
simultaneously, the condition of the cartridge can 
ascertained at any time. | trida 
As will be noticed from the illustrations, the 115 
of the PI type are provided at their lower end with a C 


| i ; f a cof 
drical stud, which fits closely into the hole 9: e 
the fuse holder. 


sponding safety ring which is fixed in tà anacil | 

The diameters of the studs increase with the capa an 
the cartridge, so that, provided a safety ring Ада И 
to a given current has been fixed in place in the 103 
it is impossible to insert а cartridge for a 


heavier (ШТ 


m “а 


be reall! J 
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FOR PRESSURES UP To 


60,000 VOLTS. 


The illustration shows the extended frame pattern 
of Switchboard, of Cellular design fitted with Remote 


Control Switches and Iater-locked Cell Doors. 


ASK FOR LIST 67. 


Each cartridge and each safety ring is plainly marked with 
the normal current and voltage for which it is intended. 
By reference to the illustrátions it will be seen that the 
cartridges and safety rings for pressures up to 250 volts are 
slightly different from those intended for pressures from 
250 to 500 volts, so that a 250 volt cartridge cannot be in- 
serted inadvertently in a fuse with a 500 volt safety ring. 
The safety ring is sprung into position in the porcelain 
holder, and the two spring clips shown in the illustration 


may be bent over to prevent the safety ring being removed. 
The terminal screws are let into the holders, being covered 
and protected by a lid of insulating material. When the 


— 


View showing 
tween the inclined termina 


Sketch showing various forms of 
Stud and Slot in the Safety Guide 


latter is removed the screws are easily accessible. All live 
metal parts are carefully enclosed. The cartridge may be 
inserted without danger of shock by pressing it tightly into 
the hollow cap and then screwing cap and cartridge together 
into the holder. 

Classes SP and HP, besides being designed for different 
ranges of current and voltage, are also provided with a 
different arrangement for ensuring non-interchangeability. 
The method adopted in this case is as follows :— The depth 
of the cylindrical recess in the lower part of the cartridge 
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varies with the capacity of the cartridge, being larger the 
smaller the current carrying capacity. The cartridge slips 
over a spindle screwed into the fuse holder, and a certain 
number of nuts are screwed on to this spindle and fit snugly 
into the recess alluded to. The correct number of nuts, 
which should be threaded on the spindle for any given 
current, is plainly marked on each cartridge. For instance, 
if the circuit is to be protected by a fuse for 15 amperes, 
three nuts must be threaded on the spindle. If this is done 
it will be impossible to slip a cartridge for more than 15 
amperes over the spindle. A very simple device makes it 
impossible to use a low-voltage fuse instead of a high-volt- 
age one. 

Cartridges for the heaviest currents and highest voltages, 
Class PIII., have metal-capped faces, which form an acute 
angle with one another. The terminals on the fuse base 
consist of stout metal plates, which form the same angle 
with one another and between which the cartridge is held 
by wedge-action. Numerous tests have shown that an ex- 
cellent contact is obtained in this way which is not Impaired 
by ordinary vibrations. In places where unusually violent 
vibrations occur, the wedge action may be assisted by 
spring pressure, for which provision can be easily made. 

The cartridge is provided at one of its faces with a short 
stud, the shape of which varies with the current-carrying 
capacity and the voltage. When the cartridge is placed 
in the fuse, this stud has to pass through a slot in a small 
piece of metal which is placed in the holder. The shapes 
of the studs and slots are such that it is impossible, when 
once the adjustments have been made, to insert a cartridge 
for a heavier current or lower voltage than intended. The 
indicating strip of the cartridges for 500, 750 and 1,000 
volts is hermetically enclosed, so that these cartridges may 
also be used with perfect safety where explosive mixtures 
of gases, dust, &c., are present. 
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ortable Electric Ship Drills. [ ape "m 


HE shipbuilder is probably more deeply indebted to 
electrical engineering than to any other branch of 
industrial activity. In these later days when ships 

are built of iron and steel pressing need exists for efficient 
and speedy meaus of drilling and tapping holes in deck 
plates, columns, girders, &c. Power drills are best for this 
class of service, but they require to be readily portable 
and capable of convenient application to the work in hand, 
The lightness and overload capacity of the electric motor 
make it very suitable for work of this kind, and ship- 
builders have for some time past made use of electric drills 
both for special and ordinary purposes during the construc- 
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— —— — 


Fig. 2.--Drill Opened to Expose Gearing. 


| 
which illustrates the drill in actual use. Fig. 2 shows the 
| end plate of the motor case removed to expose the Т. 
| gearing employed in the transmission, The design дл 
| of the motor being uncoupled from the drill and connecte 


by a flexible shaft to the drill-head at some distant pomi 
as depicted in Fig. 3. TER 

With the device arranged as in Fig. 1 holes up to Hin. 
diameter can be drilled, and with the flexible shaft holes o! 
a similar diameter can be drilled to a depth of 4m. [t will 
be noticed that when the drill is in use the wheels are 
locked by clamps, which press against the iron tyres L 

The machines are built up with direct or alternate 
current motors, the latter of the two or three-phase Ve 
They are also fitted with motors wound for any requie 
| : _) voltage. We understand that many of these drills ar 
Fig. I. Electric Ship Drill in Use. giving every satisfaction in shipbuilding yards. 


tion of vessels. In fact. they find a portable 
electric tool as indispensable in a shipyard as 
they do eleetrie Cranes and large motor-driven 
tools. 

In view of these facts, some interest attaches 
toa type of drill which is made by the ( lJerlikon 
Co. and supplied in this countrv bv Mr. G. 
Wuthrich, Oswaldestre House. Norfolk-street. 
London, W.C. A small motor, complete with 
drill attachment and adjustable head. is placed 
on a two-wheel trolley, which.makes the whole 
device portable and light to handle. The trolley 
is provided with a pair of shafts terminating in 
a hinged square frame, which can be lowered 


at right angles to the shaft to form a seat [or 
the operator when drilling. The combined 
weight of the man and the machine is suflicient 


for all ordinary drilling, counti r-sinkine and 
tapping in steel and iron plates. When a run of 
holes has to be done the drill can 
from point to point without stopping the motor 


The general design will be gathered from Fig. 1, 


he Wheeled 


Fig. 3.—Drill Applied to Distant Work with Flexible Shaft. 
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Electric Power in Pulp and 
F „ш, 


Paper Mins. - - 


HE application of electric power in a large pulp and 
paper mill forms the Subject of an interesting 
article in a recent issue of the Electrical Review, 
N.Y. We have extracted the main items of interest, as 
showing the importance of the electric motor as a power 
agent In this class of industrial service, 
No line of improvement in paper-mill equipment will con- 
tribute more to the securing of low cost of production and 
high-grade output than the adoption of the electric system of 
power transmission. Naturally, the first question which arises 
in the mind of the mill operator is? Wherein will the use of 
electricity as a motive power lead to lower cost of production 
and a higher-grade output? The answer to this question is 
found in a number of primary effects resulting directly from 
the use of the motor drive, each one of which bears its part in 
securing the final result above mentioned. These primary effects 
may be classified as follows :—(1) Reduction of transmission 
losses, (2) greater reliability, (3) greater elasticity, (4) reduced 
cost of maintenance, (5) steady speed throughout the mill, 
(6) ideal conditions for the paper machine, (7) saving in space, 


(5) decreased chance of injury to employés, (9) greater clean- 
liness. 


In the power transmission alone a saving of from 15 to 40 per 
cent., depending on the conditions to be met with in each indi- 
vidual case, can be effected by the use of the electric System. A 
modern two-machine mill, with the prevailing tendency toward 
large-size machines, will require, outside of the grinders, from 
1,500 H. p. to 2,000 н.р, Assuming the minimum saving of 15 
per cent. on this, there will be a net gain of from 225 Н.р, to 
300 н.р, In a steam-driven mill this saving would be repre- 
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alternating system was adopted as being best suited to with- 
stand the rigorous requirements of paper mill work, and least 
liable to give trouble with motors when located in moist places, 
во common in every mill. Thirteen feeder circuits carry cur- 
rent to 51 constant-speed induction motors and to eight vari- 
able speed direct current motors. 

The machine room contains two 154 in. Beloit machines. 
The variable-speed shaft of each machine is driven by a 250 n.r. 
variable-speed direct-current motor coupled directly inthecentre 
of the shaft. This motor operates at a speed of from 270 to 540 
revs. per min., corresponding to a paper speed of from 300 ft. 
to 600 ft. per minute. 
means of resistance in the shunt field of the motor. The field 
rheostat controlling the speed of the motor has 138 steps, 


PTEN 
No. H.P. 


Department. Type. Machine driven. 


Wood room ... Log haul 
Conveyor and splitter 
Prepared-wood conveyor 
Log saw and live rolls 
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Coal conveyor 
Pulp pumps 
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which means a change of approximately 2 ft. per minute 
in paper speed for each step, which is а much finer variation 
than can be obtained hy any mechanical speéd-changing device. 
The re-winder at the head of each machine is also driven by a 
variable-speed 30 н.р. direct-current motor, having a speed 
range of two to one. Two 73 Н.Р. motors of the same type, 
with 25 per cent. speed variation, operate the shakers of the 
two machines. The only other direct-current motors in the 
mill are two of 5 H. P. capacity, with a speed тат ge of two to 
one, which drive special cutters lceated. in the machine rom 
basement. The wet machine room contains five wet machines, 
two deckers and 12 flat screens. The wet machines are each 
driven by a 10 H. P. back-geared motor. The flat screens, 
which are located immediately back of the wet machines, are 
driven through friction cluches connected to a line shaft by 
means of a mitre gear, this line shaft being direct.couplei toa 
100 н.р, motor. The deckers are driven by belt from the wet 
machine shaft. A machine shop adjacent to the wet machine 
room is driven by a 10 H. P. belted motor. A schedule of the 
motors used in the Watab Mill is given opposite. | 
The Watab Mill has now been in continuous operation for 
nearly one year. It began making paper a few hours atter 
current was first turned on, and has not been shut down since 
due to failure of equipment—a most unusual performance for 
a mill of this size. The complete electrical installation as 
furnished by the Allis-Chalmers Co., of Milwaukee, Wis. 
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Innrime selected for low iron loss and non-ageing properties. 
Each sheet is doubly insulated from its neighbour, and there 
are no clamping bolts through parts carrying the magnetic 
flux. Ventilating ducts are arranged every few inches to 
ensure a uniform temperature throughout the whole mass. 
The core is butt-jointed, as this construction admits of the 
removal of a damaged coil at any time with a minimum of 
trouble. After the withdrawal of the clamping holts at the 
side of the transformer and the moving of the yoke it is an 
easy matter to slip a coil off the limb. 

The high and low-tension coils are wound concentrically 
for high pressures, and are separated by a harrel of pre- 
pared paper, which allows of free circulation of the oil. 
l'or lower voltages the coils are sandwiched with distance 
pieces, which give ample creeping surface hetween the two 
coils. All the coils are taped, baked and impregnated with 
special insulating varnish, and they are also former-wound 
cither of laminated strip or wire. 

The air-cooled transformers are built for comparatively 
low voltages and capacities up to 100 k. v.a. This pattern 
is cooled by forced draught from a fan blower, but is not 
considered reliable by the makers for pressures above 
25,000 volts. For outputs up to 400 k. v.a. the oil self- 
cooled transformer is recommended, and this is titted with 
a special case which allows free circulation of the oil and 
contact with a large radiating surface at the outside of the 
case. Above the last-named capacity the water-cooled oil- 
insulated transformer 18 made. This contains cooling 
pipes in the oil chamber, and the water in these extracts 
a quantity of heat from the surrounding oil. It is inte- 
resting to note that the fire risks of air and oil-cooled 
transformers are relatively yreater in the former, even 
though the amount of combustible material is small. 
The oil-cooled pattern is only likely to fire if ignited 
trom the outside, as the flash-poiut of the oil is very 
high. It is a pure hydro-carbon mineral oil and the 
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flash point is guaranteed at 365 deg. Е. It is also free 
from acid, and, being thin, circulates rapidly, thereby 
carrying off heat quickly. The self-cooled transformers are 
guaranteed by the makers to carry full load for 24 hours 
with a temperature rise not exceeding 80? F., and they will 
stand up to 25 per cent. overload for 2 hours and also 
momentary overloads. In a test of a 100 kw. self-cooled 
transformer, 6,000/2,000 volts, 50 periods, three-phase, the 
efficiency was found to be 98 per cent. from half-load to 25 
per cent. cverload, the maximum efficiency being obtained 
gave illustrations of these 
transformers in our issue of April, 1907, but a new list 
has just been issued by Johnson & Phillips, and we have 
taken the above particulars from it. 
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Peruvian. Dydro-Clectrics. 


E have intimated from time to time in these columns 
that the immediate future will witness the awake- 
ning into industrial activity of many countries 

possessed of abundant water power and also rich in minerals. 
Many of these have played au insignificant part in the 
recent history of things, as may be gathered from the 
fact that among them may be included Spain, Central 
America, and many South American countries. The 
latter include Peru, which includes within its borders the 
famous Cordilleras and a portion of the Andes. The 
slopes of these mountainous ranges bid fair to be the 
scene of many inportant industrial centres, Ш 80 far as the 
supply of power for manufacturing and mining purposs 
is concerned. A scheme which the future will bring to 
maturity is one for the drawing upon the waters of Lake 
Titicala for power purposes. The project provides for à 
tunnel through the crest of the Cordilleras, and by this 
some 300,000 ll. p. could he delivered on the shores of the 
Pacific. The railways and mines seen at present, Помет, 
to be the principal objects for electric power utilisation 
and both appear to be iu need of some such change 
place them on an efficient operating basis. The Unite 
States Departinent of Commerce and Labour has reca 
a report on Peruvian industrial prospects conside Ш 
the light of electrical developments, this having been рге 
pared by Special Agent С. M. Pepper. In this 1015 Sia% 
that coal to the value of about а quarter million 1 
imported annually into the country. В the use ol jo 
trical energy it is supposed that half this coal consump 
could be saved. Some interesting and probahly ШП 
problems in electric traction on railways will come UP А 
solution, Preliminary investigations point to the cu 
able consideration of electric traction by transmitted hb 
and its possible selection in preference to steum. и 
anticipated that a lot of work will be done in this direc * 
during the next few years, and that in the operation о 10 
lines the economy of electric power will be demon 
So vast are the prospects of hydro-electric plants 11 
put down that even electric smelting 18 sugge 00h " 
likely branch of industry. A smelter plant of over 3, i : 
is expected to begin operations in April The you 
spective electrical enterprise is known 45 usd ak 
Electrical Companies, which operates electrica ; 12 
aggregating 17,000 H.P., and of this 8,000 15 0 one n M 
This group supplies energy to Lima and Callao ae 
surrounding districts, and is backed by a steam 77. 


х rat ine while 
station of 2,500 n.r. On the transmission, line sod tà 
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operates at 35,000 volts, 50 ft. steel towers are of col 
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support the conductors. This company 
panies is controlled by Lima capital, but 
been designed by American engineers an 
machinery from the United States. 
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* examples which will, no doubt, be of interest to our 
alkos iring 05101 readers. This publication, of which an advance copy is 
“before us, is prefaced by a number. of simple aids to esti- 


mating for Kalkos work, and these should prove useful 
to contractors who are unfamiliar with the number and 
kind of parts required to complete certain fittings. The 
general principles of Kalkos wiring will be familiar to our 
readers from the description published in our October issue, 
so will not require reiteration here. We may, however, 
recall the fact that in all switch ceiling-rose and wall-plug 
boxes an adjustment ring is provided hy which the distance 


* 


N our October issue we published some preliininary 
particulars of a system of wiring with tinned brass 
tubes and fittings which the Sun Electrical Co. had 

put on the market under the name of * Kalkos" This 
designatiou, unlike many applied to trade devices or 
methods, has direct reference to the principle adopted with 
the tubing in question.“ Kalkos is un adaptation of the 
Greek “ Chalcos,” meaning brass, and is, therefore, aptly 
sulted to a wiring system in which tubes and fittings of that 
material are employed. 

A revised catalogue of complete Kalkos fittings has just 
been issued, and from this we have taken a few typical 


Pig. 4.—Junction Fig. 5.— Combination of Kalkos Boxes at 
Pieces Switching Point. 


uf the fitting in respect to the wall or ceiliug line cau be 
altered to suit inequalities of depth iu the fixing of the box. 

Fig. 1 illustrates а new design of wall-plug fitting for 
Kalkos boxes. This pattern has been adopted to ensure 4 
Watertight job when the box eover is screwed home. ' The 
porcelain is cone shaped, as will be seen, and a touch of 
compound is applied to the cone and on this yielding sur- 
face a moisture-proof joint is made with the cover. 

Fig. 2 shows the porcelain fitting used for ceiling-rose 
work, and this also illustrates the conical tip adopted for 
the box ring to bear on to. The under side of the cone acts 
as а grip for the flexible cord. 

One of the most interesting applications of the Kalkos 
system is to the grouping of switch and wall-plug boxes. 


Fig. L—Wall Plug Porce- 
lain for Kalkos System. 


id nrw | ! Et. ES ari V X а l Eu " 
l a "io. 3 - je ‘itch and wall 
Fig. 2.— TE d Wall Plue on Fig. 3 shows a combination of superposed swi | 
PM ii а pray ails ed plug, fed from the tubing system from above. Boxes 
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Fig. 6.—Wall Bracket and Adaptor for Kalkos System 


and tubing are made electrically and mechanically con- 
tinuous by the use of special junction pieces, specimens of 
which are shown in Fig. 4. These are slipped into the 
special holes provided in the sides of the boxes and are 
then sweated up solid. The connection to the tubing 1s 
made in a similar manner by a splayed connector fitting 
the box on one side and the tube on the other, as shown 1n 
Fig. 3. Fig. 5 depicts a most interesting combination 
made up with standard connectors in the manner Че- 
scribed. Two Kalkos tubes feed into the top box, which 
has side and bottom outlets into other boxes, the lower 
box also giving out to the box on the left hand. The whole 
piece of work is absolutely rigid when complete, and 1s, as 
explained, electrically continuous. The switch and wall- 
plug covers also form parts of the “ conduit” or earthed 
cireuit, in that they screw into the boxes themselves. 
This fact is a useful safeguard to the user, as there is no 
possibility of a cover getting above earth potential It 
should be noted that any desired combination of boxes on 
similar lines to Fig. 5 can be made up with the same pat- 


Fig. 7.--Watertight Fitting adapted to Kalkos Wiring. 


tern connector pieces shown in Fig. 4. In this latter illus- 
tration is also shown a dummy piece suitable for closing a 
way in a box, which may be afterwards used for another 
switch or extension of tubing. | 
The adaptati f Kalkos aeket 1 ini 
В aptation of Kalkos to а wall bracket is shown in 
Fig. 6, which illustrates ihe complete bracket, and the 
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adaptor used in the wall box. This adaptor drops loosely 
into the box and rests on the adjustment ring. It is then 
clamped in position by the box cover, which, bears on the 
conical surface of the adaptor. The bracket tube serew: 
into the narrow neck of the adaptor, which is threaded for 
the purpose. The wiring of this bracket is a most simple 
operation. After the leads have been brought to the hoy 
they are drawn through the bracket tube and the box cove: 
is then screwed home to clamp the whole up tight. There 
is no need to turn the bracket in any way, 

The application of the Kalkos system to a watertight 
fitting is illustrated in Fig 7. Here the fitting itself is of 
an ordinary standard pattern. The box cover is provided 
with a screwed neck which takes the threaded nipple of 
the fitting. The wiring is equally as simple as that oi the 
bracket already referred to. 

The Kalkos wiring system naturally includes a series of 
distribution boxes. One of these is shown in Fig 8. The 


Fig. 8.—Kalkos Distribution Box, with 
Watertight Cover. 


J | 
Fig. 9,—Nails fot 
Kalkos Tubing. 


Fig. 10.—Special Type of Kalkos 
Box Ring. 


box is of cast iron and is provided with tinned surface 
which allow of the sweating in of a fitting to ta y Z 
tubing. The fitting is a short length of tube turned " 
to form a collar at one end. This collar bears agamst | 
inside of the box and is held there by soldering. Qut : 
the box a larger piece of tube is slipped over the fitting e | 
pressed against the side of the box, being also sweated g 
solid. This makes a watertight joint and d 
tubing electrically to the box. The lid 15 diner 0 
on a rubber insertion by four short screws. 1 nid 
tubes are either slipped into or over the small tu ij d 
jecting from the sides of the box. Апу desired nun e 
ways can be provided for in the various sizes ol boxes mi 

А neat method of fixing the Kalkos tubes 15 : ч 
Fig. 9, which illustrates the kind of nails used to lt 
tubes in position for buried work. Fig. 10 деро T 
ring used to allow for inequalities of depth in DP. 
flush work, The ring is turned pack on itseli e: 
provides an extra depth into which the edge 0! à; as 
may protrude, while the ring itself | dis 
face, making a good fit. 
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Drying Apparatus. 


at widely distant quarters of the globe, the great 

businesses of export and import, shipping and ware- 
housing, these and their many ramifications require the 
services of the engineer in a multitude of ways. ()uite 
aside from the question of transport, which in itself em- 
Lraces a flourishing industry, there are problems of the pre- 
servation of materialsand food products by a process of drying, 
with which the engineer is directly concerned, and, incident- 
ally, the electrical engineer also. "The air drying of fruit of 
all kinds, grain, confectionery, cotton, paper, tobacco, tea, 
timber, wool, cloth, and many other things habitually kept 
in store is a branch of engineering which Messrs, David- 
son and (o., Belfast, have specially studied. Ina closely 
written publieation just issued by this firm the necessity for 
care in the selection of suitable apparatus for air drying 
work is pointed out. The requirements in the matter of 
moisture extraction varies so much with different materials 
that unless these are studied in direct relation to their 
respective properties, the nature may be taken away from 
the material and harm done instead of good. The Davidson 
system of air drying includes an air heater, a Sirocco fan 
and suitable distribution ducts. The heater may be either 
independently fired or placed in an existing flue, or, again, 
the air may be foréed over tubes through which steam is 
passed. 

The fan is connected to the system in such a way that 
the blast of air can be regulated to exact requirements, and 
this adjustment, combined with the temperature regulation 
obtainable at the heater, furnishes complete control over 
the entire system. The efficiency of the Sirocco fan is high 
and the design of the heater one which gives good results 
in praetice; consequently, the combination is found most 
suitable for application to drying installations of almost 
every kind. Systems are built up in which the air delivery 
is effected with or without mechanical power. In the former 
case almost every type of power agent can be employed, but 
the electric motor is naturally the most convenient, seeing 
that it can be direct connected to the shaft of the fan. The 
Sirocco fan is, however ,adapted for every class of drive, 
be it belt, high-speed, steam engine, or electric motor. 

We may remark, in conclusion, that the Sirocco dryers 
working in conjunction with Sirocco fans are capable of 
evaporating from 451b. to 740 Ib. of water per hour, ac- 
cording to the size of heater and the temperature of the 
air delivered. 
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Power Supply at Newcastle. 

Tue Newcastle-on-Tyne Electric Supply Co. (Ltd.), con- 
tinues to make rapid progress. From the report presented 
to the general meeting that has just been held, it appears 
that whereas 70,000 н.р. were being supplied in 1906, 
92,764 н.р. were being supplied last year, and consumers 
amounting to 27,000 н.р. are waiting to be connected up. 
The amount of energy supplied in January and February 
of the present year shows an increase of 24 per cent. 
over the corresponding period a year ago. The net profit, 
which amounts to £87,397, has been somewhat seriously 
affected by the increased cost of coal, the total cost exceed- 


ing by £13,000 what it would otherwise have been had 


the price of coal remained at last year's figure. The fact 
that the cost of energy for power purposes depends in no 
small degree upon the cost of coal, and seeing that the 
price of coal is likely to be higher in future rather than 
lower, owing to the Miners Eight Hours Bill and other 
causes, we think that power companies might do well to 
consider seriously the advisability of inserting a clause in 
their contracts by which the price of energy supplied 
would vary with the price of coal. 


A FIGURE that is always critically examined in such 


‘Cases is the sum put aside to reserve and depreciation. In 


the present case £150,000 was written off in 1906 on 


| account of the older parts of the undertaking, and, exclud- 


ing this sum, the total amount set aside for reserve and 
depreciation now stands at £85,484, the total capital ex- 
pended being £1,602,899. Considering the rapid develop- 
ment of the company, this sum may be regarded as satis- 
factory, assuming that the plant is being well maintained 
out of revenue. Naturally, the continued prosperity of the 
company necessitates a corresponding expansion, and it is, 
therefore, now proposed to put down another generating 
station of 30,000 н.р. at Dunston-on-Tyne, at а cost of 
about £250,000, to deal more particularly with the load ob- 
tained in Durham and on the higher parts of the river. 
Fresh capital is being issued for this purpose. It is stated 
that the plant will be put down at less cost than at Car- 
ville, and, iudeed, from these figures it would appear that 
the cost per kilowatt will be less than £12, a figure which 
has been regarded as somewhat inythical, but then, there 
is always a difficulty in knowing exactly what is meant hy 
horse-power in such cases. 


Single-Phase Electric Railways. 

THOSE who consider that single-phase electric traction is 
in its experimental stage will find the figures given else- 
where in our present issue very instructive as showing the 
great advance that has been made during the last few years 
in the United States. At the present time there appear to 
be 28 lines of this character in operation or under con- 
struction, the total length being 966:3 miles. The total 
number of cars in use is 240, with 57 locomotives, and the 
horse-power utilised is 137,000. It is noticeable that the 
equipment in all cases is supplied either by the Westing- 
house Co. or by the General Electric Co. The earliest 
of these lines was that of the Indianapolis & Cincinnati 
Traction Co, which was opened in December, 1904, and 
is 116 miles in length. The Spokane and Inland Railway, 
whieh was opened about a year later, is 115 miles in 
length. The remaining lines are by no means so long, but 
many of them are using pressures up to 11,000 volts, 
and two of them appear to be making use of the recently 
advocated frequency of 15. Since ten of these lines are 
under construction, it is evident that the single-phase 
system is continuing to make rapid progress, and those of 
our railways which are adopting this system cannot be 
considered to be merely pioneers in this movement. 

— 
Divided Responsibilities. 

OCCASIONALLY а combination of undesirable features is 

to be found in a single building when considered from the 
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Personal.—It is announced that Prof. E. Rutherford, F. RS., 
has been awarded the Bressa prize, value £384, by the Turin 
Academy of Seiences. 

Prof. H. Poincaré, Professor of Mathematical. Astronomy in 
the University of Paris, has been eleeted a member of the 
French Academy. | 


point of view of fire risk, and it is difficult to apportion the 
responsibility on those who have been responsible for the 
growth of the system. As а case in point we may refer to | 
the premises in the City where a fatal explosion of cart- 
ridges recently took place. Both the electrical and gas 
features in the ‘ registered” premises were characterised by 
undesirable simplicity. One of the rooms, which was a 
cellar, was illuminated by a plain pendant, consisting of 
the usual flexible cord, the wiring to which was carried in 
wood casing, and crossed a “compo” pipe which ran from 
the gas meter and passed near the safe containing the 
explosives. The occupier had no control over the meter 
or the fuses. The registered shop above the cellar 
was illuminated by an old-fashioned gas chandelier with 
water seal, water having been filled in some months pre- 
viously. Two out of the three burners were alight at the 
time of the explosion. It is improbable that the explo- 
sion was due to electrical causes, as the fuses were found 
intact, and, indeed, no satisfactory conclusion was reached 
as to the origin of the disaster. Nevertheless, no ex- 
perienced contractor would put in an installation of this 
character on premises used for storing explosives. The con- 
tractor, however, can only be expected to take account of 
present circumstances, or of the future so far as he is in- 
formed thereof, and for this reason it appears to us that 
registering or licensing authorities in respect of explosives 
should be given full power to insist upon proper arrange- 
ments for artificial lighting in such cases. 


Mr. Tom London.—Reuter’s Agency states that much 
interest is being taken in the trial at Mombasa of the four 
natives charged with the murder of Mr. London. One of the 
prisoners turned King’s evidence, and described how Mr. 
London was surprised while without his gun and practically 
hacked to death with knives. The accused were all committed 
for trial. 


Kelvin Lectures. — At the meeting of the Institution of 
Electrical Engineers on Thursday last, Mar. 5, the President, 
(Col. R. E. B. Crompton), announced that the Council had 
decided that the first Kelvin lecturer would be Prof. S. P. 
Thompson, and that the first Kelvin lecture would be on the 
subject of Lord Kelvin—his Life and his Work,” and would 
be delivered at the Institution of Civil Engineers on April 30 
at 8 o'clock. 


British Association.—The Council of this Association hare 
nominated Prof. J. J. Thomson, F. R. S., to be president of the 
meeting to be held at Winnipeg next year. It is understood 
that provision will be made by the Canadian Government, in 
the estimates for the coming financial year, for a grant of 
£5,000 towards the expenses of this visit, while the city of 
Winnipeg proposes to vote 1.000. The meeting will prob 
ably be held from August 25 to September 1, 1909. 


Obituary.— We regret to record the death of Dr. W. Е 
Wilson, F. R. S., which occurred on Friday last at his residence 
in Streetb, Co. Westmeath. The deceased was known princi- 
pally in connection with his astrono Пса! researches, ar 
out at his private observatory; to which was also attached à 
physical laboratory and mechanical workshop. His publia- 
tions on physical subjects included Papers “ On the Tempers 
ture of the Carbons of the Klectric Are,” and “ Оп the Effect 
of Pressure of the surrounding Gas on the Temperature of 
Crater of an Electric Arc Light.” He was elected a Fellow у 
the Royal Society in 1896 and held the degree of Doctor o 
Science honoris causa at Dublin. . 


Solidification of Helium.—On Thursday, March 5th Prof. 
Kamerlingh Onnes, of Leyden, informed Sir James mah 
F.R.S., that he had succeeded in solidifying helium. The | 
parts evaporated showed considerable vapour 5 
the liquid state was jumped over. We understand t ab 
method adopted by Prof. Onnes was the same аз that ше li 
Dewar and Olszewski, the only noteworthy point 11 55 i 
large amount of helium used. One and a half gallons o ge 
were placed in a ve-sel immersed in liquid hydrogen an 
subjected to a pressure of one hundred atmosphere 
allowing expansion to a lower temperature 4 clou 8j ^ 
out of which a white flocculent substance EM Дш. 
however, evaporated very rapidly, leaving some soli 


Atomic Weight of Radium.--At the meeting of a Ber 
Society, held on Thursday, March 5th, Prof. Т. 1 
F. R. S., made a communication on this subject. The: l 
Government recently placed a quantity of ur діт 
at the disposal of the Royal Society, and from this i vet 
barium chloride, the salt used by Prof. Thorpe 10 Í sut 
gations, was obtained. Asa result of а long nee 5 i 
atic crystallisations, he obtained radium chloride, fro 


— — 


Nuisance by Noise. 


HiTHERTO generating stations have fallen an easy prev to 
those who have applied for injunctions for nuisance on ac- 
count of vibration in adjoining buildings, but the Corpora- 
tion of Brighton have been fortunate in proving that a 
claim of this kind (though in this case it was for noise 
instead of vibration) was not well founded. The action was 
brought by the incumbent and trustees of a church where 
the congregation, and more particularly the vicar, was 
stated to be troubled by the noise of an adjoining converter 
sub-station. In delivering judgment, Mr. Justice JOYCE 
remarked that a place of worship in а town was not en- 
titled to anything more than the ordinary amount of quiet. 
In fact, it may be accepted that the noise in such a case 
must inconvenience the niajority, instead of merely a sen- 
sitive few, if a successful claim is to be made, and whereas 
such a claim might be successful in the best residential 
parts of a town, it could not be well supported in a manu- 
facturing district where there is, under the usual conditions 
prevailing in such a place, a good deal of noise. 


—— ——— — — ꝓ —ä — — 
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South-Western Polytechnic, Chelsea.—The Right Hon. | the atomic weight of radium was found te үл 
АА Alverstone, G.C.M.G., will present the ndis and A well in agreement. with that obtained ру Мале. ані 
tificates to students of the evening classes апа а is | action exer'ed by radium on the vessels emp?) ^ vessel 
evening at 8 p.m. e Glass acquires a strong amethyst tint, and quartz ' 
Institution of Gas Engineers.—Th | : become a deep purplish black. NET: 
of this Institution will be held in London fron June 16th ts | « 89781 Meteorological Boclety.— At the ndene i De 
19th, ander the presidency of Mr. W Doig Gibb, M.Inst.C.E Society held on Wednesday last, under the pres! [ the Hol 
engineer to the Newcastle-on-Tyne & Gateshead Gas Co. U. R. Mil, Dr. G. Hellmann, the Directo al a lecture 
Cable Interruptions and Bepa ri. d Prussian Meteorological Institute, Berlin, deliver describi: 


esc ta 
оп “The Dawn of Meteorology.” He 5 pA Starting 
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meteorological observations had been made from the earliest 
days, and that weather almanacks were fixed on public columns. 
The resuscitation of experimental science in the thirteenth 
century led to the development of regular meteorological 
observations in the fourteenth century. The earliest known 
record in this country was kept by the Rev. Wm. Merle at 
Oxford, from January, 1337, to January, 1344, the manuscript 
of which is still in the Bodleian Library. 


Patent Pilaments for Helion Lamps.—The Electrical World 
describes three patents issued to W. G. Clark for making 
incandescent lamp filaments, consisting of a combination 
of silicon and carbon. The deposits of silicon are cbtained 
by the decomposition of chlorides, and the object of the 
patents is to obviate the difficulty that has been experienced 
in producing a uniform product and to prevent the free 
chlorine from combining with the silicon. A carbon filament is 
placed in a receiver containing a small quantity of mercury, 
after which a silicon chloride, such as tetra-chloride, and also 
а gas which contains carbon, are introduced. When the 
current is passed through the filament the chloride is decom. 
posed, the silicon is deposited upon the carbon, and the free 
chlorine combines with the mercury. The hydro-carbon gas 
may be some form of illuminating gas, but is preferably marsh 
gas. When the deposition on the filament takes place the 
silicon and combination of silicon and carbon, which is a dense, 
non-porous combination, enter the pores of the carbon base, 
combine with and build up on the base, во that the latter 
becomes a combination of silicon and carbon, which gradually 
merges, near the surface, into a substance having character- 
istics similar to those of silicon. 


A High-Frequency Alternator.—A recent issue of the Zlec- 
trical World contains a suggestion by Mr. L. Cohen for the 
design of a high-frequency alternator. A number of alterna. 
tors are to be mounted on the same shaft, the excitation 
current for the first machine being obtained from an external 
source of constant E.M.F., and the second machine being 
excited by the current generated in the first, a condenser being 
Introduced into the circuit to obtain resonance. The author 
shows that the frequency of the current generated by the 
second alternator is double that of the first. Similarly, the 
third machine is excited from the second with a condenser in 
circuit, and similarly for the remain ing machines, the frequen- 
cles in each case being additive. The principle employed is 
analogous to that of the ordinary frequency converter. Lieu- 
tenant Patten made a somewhat similar suggestion in the 
Electrical World in 1894, but assumed that the frequency of 
each machine would be double that of the preceding. There 
are, of course, many difficulties, such as the necessity of very 
finely laminated iron in the field magnets ; but at high fre- 
quencies the use of iron may be impossible, thus diminishing 
the power of the alternators. 


Wireless Telegraph Notes.— The retirement of Mr. H. 
Cuthbert Hall from the post of managing director of the 
arconi Companies appears to have let loose а good deal of 
diverse opinion on the position of these companies. The 
Daily Mail, for instance, hitherto regarded as particularly 
the mouthpiece of the Marconi Companies, appears to favour 
the view that Mr. Cuthbert Hall has a grievance, in view of 
the fact that his services have always been described as of im- 
mense service to the companies. As no explanation has been 
published of the reasons of Mr. Hall’s retirement from his lead- 
ng position, the Daily Mail urges that the decision of the 
directors to kéep silent is “as futile as it is regrettable,” Once 
again this journal announces that the meeting of the share- 

olders will be called “shortly,” and is ** badly needed by the 
shareholders,” who are puzzled by the low price of the shares, 
which (says the same journal) is due to “the fact that the 
market is still far from being converted to the view that wire- 
ess telegraphy is within a measurable distance of commercial 
success.” 

It is announced that the Turkish Government has decided 
to establish communication by wireless telegraphy with certain 
distant Provinces, specially with the Persian Gulf, Hedschas 
and Yemen. Wireless telegraphy is already in operation be- 
tween the vilayets of Smyrna and Tripoli. | 
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According to the Electrical World, President Roosevelt, 
in а message to Congress, has urged early legislation for the 
protection of government wireless messages. The restrictions 
suggested are enly intended to apply in times of peace, as 
during times of war more radical regulations can be put into 
effect without legislation, by means of executive proclamation. 
In a letter from the Secretary of the Navy accompanying the 
message, it is stated that on frequent occasions: important 
messages from war vessels were interfered with and held up 
fora considerable time by the working of commercial wire- 
less stations. The department asks that it be made а punish- 
able offence to originate or transmit a false message purporting 
to be official; to break in and interfere with any wireless 
station whilst it is transmitting an official message ; to refuse 
to cease or to fail to cease sending a private wireless message 
when called upon to do so by an operator having an official 
message to be sent. 

We are informed by Prof. E. Ruhmer that the German 
Poulsen patente, respecting electric wave telegraphy and tele- 
phony, as well as Ruhmer's German patents on the subject of 
arc interrupters, have lately been taken over by the firm of 
C. Lorenz А.С. in Berlin, who will develop these well-known 
inventions. The litigation between these two inventors has, 
as we mentioned in a previous number, been settled in a 
friendly manner. 


Ln рр р ар наан a 
ARRANGEMENTS FOR THE WEEK. 


PRIDAY, March 13th (to-day). | 
| .. Puvstcar Society. 

8 p.m. Meeting at the Physica Laboratory, Royal College of 
Science, Imperial Institute-road, South Kensiugton. Agenda: 
** On Certain Dynamical Analogues of Temperature quili- 
brium," by Prot. G. H. Bryan, F.R.S.; * Experiments оп 
Artificial Fulgurites,” by Miss D. D. Butcher; and “ The 
Distribution in Electric Fields of the Active Deposits of 
Thorium and Actinium,” by Mr. S. Russ. 


JUNIOR INSTITUTION OF ENGINEERS, 

8 p.m. Meeting at the Royal United Service Institution, White- 
hall Paper оп “ Automatic Fire Extinction as applied to 
Factories," by Mr. G. T. Bullock. 

ROYAL INSTITUTION. 
9pm. Meeting at Albemarle-street. Discourse on “ Transatlantic 
Wireless Telegraphy,” by Chevalier G. Marconi. | 
SATURDAY, March 14th. 
Коул, Institution, 
З p.m, Meeting at Albemarle-street. Lecture on Electric 
Discharge through Gases,” by Prof. J. J. Thomson, F.R.S. 
Lecture II. 
JUNIOR INSTITUTION oF ENGINEERS. 
J p.m. Visit to the new General Post Office building. 
BIRMINGHAM AND District ELECTRIC CLuB. 
7:30 p.m. Meeting at the Colonnade Hotel, New-street, Bir- 
mingham. Discussion on The Possibilities of Electrical 
Development,” opened by Mr. R. Borlase Mathews. 


TUESDAY, March 17th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Physical Laboratory, University of 
Manchester. Paper on ‘‘ The Management of Engineering 
Workshops,” by Mr. E. Thomas. 
INSTITUTION OF CIVIL ENGINEERS, 
8 p.m. Meeting at Great Georye-street, Westminster. 
further discussion on “The New York Rapid 
Subway,” by Mr. W. B. Parsons. 


THURSDAY, March 19th. 

RoyYAL INSTITUTION. 
Meeting at Albemarle-street. Lecture on Standardi- 
1) Mechanical Engineering,” by 


r for 
ransit 


Pa 


3 p.m. 
sation in Various Aspects: ( 
Dr. R. T. Glazebrook, F. R. S. 

. LEEDS SECTION oF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:15 p.m. Meeting at the University, Leeds. Paper on The 
ules for Electrical Installations of the German Union of Elec- 
trical Engineers,” by Mr. W. P. Steinthal. 
IssriTUTION OF ELECTRICAL ENGINEERS. 

$ . i. Meeting at Great George-street, Westminster. Paper on 
New Alternate-Current Instruments,” by Dr. W. E. 
Sumpner and Mr. J. W. Record. 

SATURDAY, March 21st. 
RovarL Institution. | DN 

$ p.m. Meeting at Albemarle-street. Lecture on ** Electric Dis 
charge through Gases," by Prof. J. J. Thomson, F. R. S. 
Lecture III. 
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A RESISTANCE COMPARATOR. 
BY W. CLARK FISHER. 
(Concluded from page 785.) 


Summary.—After discussing the advantages | { І 
method of comparing resistances, the author describes his design of 
„resistance comparator,” which involves two sliders and a movable 
alide wire ; also his design of standard resistance and Broca galvano- 
meter. In conclusion the author refers to the plotting of results, which 
may advantageously be recorded by what he terms ** ribbon-plotting. 


of the potentiometer 


The main error by potentiometer method—i.e., that due to 
variation of potential in the time interval of comparison—having 
been removed in this instrument, the only possible errors that 
remain are of a trifling nature and hinge upon the slide wire 
alone. Much that has been said and written with reference to 
the employment of slide wires in measuring instruments of any 
sort has been of a purely academic nature in so far as fear of 
accidental injury is concerned. In an experience extending 
over 15 years and dealing with an innumerable number of 
slide wires of comparatively small cross-section and an average 
length of 20 in., the writer was without knowledge of a single 
instance of accidental injury of a mechanical nature until 
within tho last three months, when a case arose in which an 
operator overbalancing himself endeavoured to use a slide 
wire as a life line. Under such circumstances all things are 
possible; it is sufficient to state that as a life saving evice 
the slide wire was inefficient, but it is the only instance of 
mechanical injury ; both suffered. The possible errors comprise: 


1. Ohmic Difference per Unit Length.—In the case of а well- 
chosen wire of suitable material this is likely to be very small 
and may be taken as negligible even in the case of affidavit 
work. 

There appears to be a general impression that the slide wire 
of a potentiometer should be calibrated from.end to end, and, 
like that of a Carey-Foster bridge, its ohmic value per unit 
length accurately known, but such is not the case. 
in the old 4 metre peregrination days, and it was to obviate 
this that the sectional method of construction first into four, 
and later by the writer in 15 and 150 parts, was devised. By 
such sectional division, of what is practically a very long slide 
wire, and the accurate calibration ohmically of all such sec- 
tions, there is left as the actual slide wire a fraction of the 
whole only, the calibration of which per unit length is quite 
unnecessary, if it be of suitable and well-chosen material, for 
the error per unit length is of a very small order. Such an 
error, however, might, in fact does, prevent great accuracy if, 
a8 in the case of a bridge, measurements are made upon it 
alone, but they never are (or should not be), and when once 
the other sections are brought into service the error is dis- 
counted in proportion, being halved by the addition of one 
section, reduced to a tenth by 10, or a hundreth by 100 sections 
added, in which latter case an error of Iq per cent. per unit length 
of slide wire becomes an error of a thousandth of 1 per cent. 
To differentiate between the slide wire of a bridge and that of 
& potentiometer (when built in sections) the analogy of the 
measurement of length might be taken where, using similar 
means, a long length may be measured to a higher accuracy 
than a short length. For instance, ia the case of, say, 100°5 in.; 
given an accurately divided steel rule of 100" and a 6" rule of 
the advertisement order, the 100-5 in. can be more accurately 
measured than the 0-5 ір. can be measured by the advertise- 
ment alone; to obtain comparative accuracy in the measure- 
ment of this smaller length the advertisement has to be 
improved into a micrometer gauge. The 100" steel and the 
indifferently divided 6" rules may be taken as the potentio- 
meter sections and slide wire respectively ; the 6" improved 
into a micrometer is the bridge wire. In the one case you are 
measuring whole quantities, in the other the difference between 
whole quantities. 

2. Position of Sliders on Slide Wire.—Although at the com- 
mencement of a test the sliders may be at one end of the slide 
wire, it 18 quite possible at its conclusion (with a rapidly falling 
current) that they find themselves at the other extremity of 
the slide wire. The distance between such extremities being 100 
parts, if the difference between resistances under test be, say, 


It was so 
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1 part, it rests for decision with the operator as to whether he 
should make the necessary correction for, say, the difference 
between 1 part in 1,000,000 or 1 part in 1,000,100. (As this 
is of the nature of a hundredth of 1 per cent. of that single 
part, it will probably be left severely alone.) 


3. Difference in the Ohmic Value of the Slide Wire as a Whole 
and that of the Remainder of the Measuring Circuit.—Taking the 
slide wire as one unit, there is no reason why it should not be 
adjusted to well within 1 part in 10,000 of each, or any опе, 
of the remaining units of the measuring circuit, and, by suit. 
able calibration adjustment, such an error would be cancelled 
out, when extended over the first two or three units, to a per 
fectly negligible amount. Even if this were not so, the correc 
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кто. 2. —" COLUMN” GALVANOMETER. 


= 9) if the 
tion applicable is equally as negligible as sf is "s 
resistances being compared аге of the same ге : Ae 
во give consequent readings at full range of the 
circuit. 


X 
they may be compared to a fairly high degree of ко 
the corrective errors per section be ар 
ing method, in vogue by the writer since расте 
days, may be followed with possibly better resul™. 


the critics, that if the resistances be in the ratio of, 845, reis 
1, the higher value may be shunted by а relatively МЕ, with 
tance, and the potential of a one-tenth of that be co lose to ad 
the lower value, so bringing the balancing points ¢ Further, i 
other, instead of one being a tenth that of the other. 
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this high-resistance shunt be suitably divided and adjusted, it is | which a ring-shaped coil is supported by a single phosphor- 
possible to bring both readings at the same identical balancing | bronze strip which forms one connection, the other being 
point on the instrument, in which case the exact shunt ratio | formed by the spiral strip below. 
gives the absolute difference that exists between the two resis- | The top strip terminates in pin and detachable mirror sup- 
tances. Whether a correction is necessary for the shunting | port. The pin is held by a pin-wire chuck arrangement. The 
effect is governed by the relative ohmic value of shunt and length is a fixed quantity, and by means of a special repairing 
resistance, but in any case it is, 
of course, absolutely necessary 
that the shunt ratio be accurate, 
or its errors definitely known, so 
that corrections may be applied. 
(The German type of potentio- 
meter will be found useful when 
used as such a shunt.) In using 
this method, however, it is re- 
quisite that the greatest care be 
exercised in the choice of a 
suitable galvanometer ; in some 
cases two galvanometers, of dif 
erent characteristics, should be 
employed. 

The galvanometer question as 
а whole enters so largely into 
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FIG. 4.—SEcTIONAL ELEVATION OF 10-SECTION STANDARD RESISTANCE. 


block supplied with the instrument broken suspensions may 
be easily and quickly replaced. The magnets are compound 
straight bars with soft iron yoke pole pieces and core. The 
straight magnets have the merit of retaining to the full the 
best properties of the steel employed, which is usually lost to 
a certain extent in those of a forged shape. But, for some 
work, a debt of gratitude is certainly due to the introduction 
of the Broca system of magnets suspended by quartz fibre, and 
which, under certain circumstances, is productive of better 
results than сап be obtained by a D'Arsonval on account of, in 
some instances, increased sensibility. It, moreover, has a de- 
cided advantage, inasmuch as the D'Arsonval instrument, with 
any given suspension and coil, has a fixed degree of damping, 
period, and sensibility, whilst in the case of the Broca all three 
can be varied over very wide limits. This has hitherto been 
done by practically a trial and error method, to overcome 
| which the form of instrument depicted in Fig. 3 has been de- 
Elevation. | signed. In it, when once set up in position, any characteristic 
— may be reproduced at will with reasonable certainty of a close 
4 approximation, since by means of scales there is some indication 
as to where the damping vanes and controlling magnet should 
be in order to reproduce previously attained characteristics. 
The instrument is astatic and fairly free of the effect of external 
magnetic fields. Period is variable up to 30 seconds. Body 
revolves easily on base, which is of substantial weight. Coils 
of any resistance are easily interchanged, placed in series or 
parallel, whilst a cam device protects suspension by removing 
off same the weight of needle system. 

In so far as standards of resistance are concerned, Dr. Drys- 
dale has recently given in these columns so fine a collection, 
treated in such an admirable manner, that one hesitates to 
thrust forward a sample of more recent date and home pro- 
duction. Two years ago the form of standards shown in Fig. 4 
was made from older sketches in the possession of the writer. 
They are more specifically intended for use with the poten- 
tiometer, and are also suitable for the high-resistance shunt 
ratio previously mentioned. The wire or strip forming the 
standard is wound on a tube and ten accurately divided poten. 
tial points struck off and connected to their respective ter- 
minal studs. They may, of course, be multiples or submultiples 
of the ohm. The material is manganin and (as first advocated 


Cross-section. 
Fic. 5.—C. F. Broca GALVANOMBTER. 


accurate potentiometer work that a few words with reference 
to 1t will not be out of place. Until within comparatively 2 
cent years the only type of galvanometer available has been 
the D'Arsonval (anything in the nature of a Thomson being 
out of the question for many reasons), and the greater part of 
the writer's test work has been done with various forms of that 
type of instrument, the latest of. which is shown in Fig. 2, in 
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iby the writer) it is in one length without soldered joints, it lies silver had not settled down, possi rough imperfect a 
close to the tube, which is of. suitable material and substantial | ing. Of its ноен ате al ether it is still in 
thickness, giving an even distribution of temperature when | existence, the writer no knowledge, but one thing was 

protected from air currents, but the whole may be submerged | clearly established—-the ty of the tem measure- 
horizontally i in an oil bath, the roper circulation of which is | ment by the platinum coil showed it le to reed à 
efficiently effectec. by the action of the three-bladed screw placed | constant temperature without the necessity of an oil bath and 
within the tube upon which the wire is wound. The tube is sus- | stirrer when the whole was efficiently and properly lagged, 
pended from two thin perforated tubes in which are placed the | and if adjustments of current in the heating coil by means of i 

necessary thermometers. This construction is such that any | suitable rheostat were gradually made there was no “h 

section showing marked change may easily be readjusted with- | The author would also here refer to the system of re. 
out interference with the others, so that in course of time by | cording resistance values initiated and adopted by him 275 
carefully kept records a series of ten standards should exist, time ago, and which might be termed “ribbon B 
the idiosyncrasies and record of each of which are well and | effects a considerable saving in time and paper, and has the 
absolutely known, since a rectification of either does not affect | further advantage of giving at a glance the complete calibra 
the remainder. The writer would take this opportunity of | tion history or record of either an individual coil ora collection 
mentioning that coincident with the introduction of the Burstal | of the same, so that it is possible for an operator to take up 
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Fic. 5.—“ RIBBON PLOTTED” RESISTANCE VALUES. 


and Whipple forms of standard resistances described by Dr. 
Drysdale there was (probably unknown to him) in process of 
evolution at the Crompton Laboratory (at the suggestion of 
Col. Crompton) a form of standard in which two wires, the one | 
of platinum silver and the other of platinum, of equal ohmic 

value at a point above normal temperature were wound in 

parallel thread (but connected in ser ies) on a substantial marble | 
cylinder. Between their convolutions another wire w as wound 
forming a separate heating circuit by means of which any given 
temperature could be attained and maintained for any length 


11 0 as ee of a suitable current. The object of this | nines, noughts and eights, with an occasional chang she book 
рни + тає naturally that the platinum silver wire | fig сигез, If “ribbon ” plotted, the whole contents is of th ё ай 
formed the th е standard resistance, whilst the platinum wire | could have been got into a hundredth of the space 
Sessel: 5 ce has for accurate observation of tempera- | have been followed at a glance. h cal 
pend). Ak that ti „„ of a high order really de- Fig. 5 gives sample “ribbon " curves, in which eae far 
Koni iE Gas y^ s urn good results were obtainable, has а register number (a separate book gives all other ini 
е и ; ident trom comparison with oid stagers, in | mation as to nature of materia, gange of wire, &c., O! 

e of exterior manganin standards, that the platinum same can be given as a heading to each ‘ ribbon "). The err 


another's work at any point or lapse of time, and, арин 
mastering the history and characteristics of any coil or 
continue work on the same without wasting time e 
after page of figures that formerly had to be assimila 

was the writer’s misfortune recently to have to investiga e = 
test register of a Government depariment. The book was! к) 
and thick, in the nature of а large comer ial ledger, wi at 
appalling array of figures in column, and it was perfectly 
tain that definite historic information was only ben, 
several hours’ bewildering wading vhrough їшпшшегайи d cir 
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is given in either “ parts or percentages of a whole, which, 
even if written, is far more easily grasped than if the whole 
value were inserted, as for instance :— 


9999°3 or 6— parts in 100,000 or 0:06 — per cent. 


9998 2 or 17 - БУ " or 0:17 - " 
9997:8 or 21— y3 re or 0:21 - М 
9999:9 or 0 = T or 0:00 s 
9999:6 ог 3- „ 2s or 0:03 — ss 
9999:3 ог 6— Е „ or 0-06 – a 
9999°6 ог 3— Уз T ог 0:05 — ks 
1C000-9 or 9+ АА „ or 0:09 + К 
10000:8 or 8+ у» A ог 008+ `, 
10000°6 or 6+ Ра „ or 0:06 + T 
10000:0 or O " - or 0:00 2 
10000°6 or 16+ "n „ or 0˙16＋ Е 


These figures are taken at random аз the values of а series 
of coils, and if it is premised that the maximum variation 
should not exceed 5 in 100,000, or 0:05 per cent. the last two 
columns are far more easily scanned for the delinquents than 
the first (which entailed the writing of many unnecessary figures). 

The curve A in Fig. 5 gives the respective differences of 
value between the 150 coils of a special compensating ” 
potentiometer when the same were in the comparatively raw 
state of uncalibration. It shows effectively the extreme varia- 
tions in resistance due for the greater part to the mechanical 
strains set up in winding. It also gives at a glance the posi- 
tion of what might be termed the '* ohmic centre," that is to 
say, the mean line of the majority of the coils, towards which 
the extreme differences have in the first place to be brought. 

The curve B shows difference values of the same coils at a 
later period of calibration. 

The curve C shows differences after renewed calibration at 
the end of several months' rest, allowed for the settling down 
to steadiness after rough mechanical usage. 

The curve D, which is on an increased scale to the others, 
shows the final differences, and how, by judicious calibration 
and choice of “ ohmic centre,” the slight individual errors may 
be made to cancel out to an infinitely smaller amount, as the 
respective coils are added in as a whole. 

he curve E, recording results taken at the period of cali- 
bration that existed between that of A and B, is of interest, 
and is given in proof of the usefulness of this system of 
“ribbon” plotting. It will be noticed that the tail end of 
the curve shows a distinct change in the ‘ohmic centre,” to 
which, as there was nothing in the previous hietory of the 
coils to account for it, the writers attention was called. 
Check values were taken and showed not only great iucon- 
stancy, but the same gradual drop in “ ohmic centre " as shown 
by the dotted line. This gradual drop (which would not have 
been observed had results been recorded by figures in the usual 
way, on account of the extreme variations in value) gave a clue 
as to the cause, which was found to be a reflected current, or 
draught, of cold air acting upon practically the last 50 of the 
row of coils, and whch, when prevented, allowed of their giving 
values more in accordance with their past history and brought 
the “ohmic centre” into line with the majority and rest of 
the curve. 

The curve G gives the monthly record of а standard ohm. 


TECHNICAL EDUCATION IN FRANCE. 


Among the hardy annuals of the technical Press, and of 
those learned societies connected with the engineering pro- 
fession, the technical education of the youthful mind finds a 
prominent position. It appears with the same regularity as 
does the sea-serpent in another type of journal, and gives rise 
to quite as heated discussions. With a view to throwing more 
light on this obscure subject we are giving below abstracts 
from two articles which have lately appeared in La Lumière 
Electrique. The former of these, by M. Dalemont, deals with 
the question of specialisation in study, of which he is in favour ; 
while the latter, by M. Barbezat, though in many ways a reply 
to the statements made by the former author, gives an inter- 
esting comparison between the methods of education in 
England, France and Germany. After referring to some 


articles which have appeared in the Revue de Metallurgie and 


to the opinions of several technical men, M. Dalemont continues: 


Although justified in a country where the industry is quite de- 
veloped and is composed of powerful units, the complexity of which 
requires very fine division of work, and, in consequence, а highly 
specialised personnel, specialisation in studies is not the same in a 
country where the industry is quite different in character. This 
formula follows very logically from a consideration of a matter upon 
which everybody is agreed—that is, in new countries, where an 
entire industry has to be created, it is necessary to have engineers 
with а general and varied knowledge. It would, therefore, seem 
that specialisation is above all a question of circumstances, of time, 
of place and of persons, and that the problem cannot be solved ex- 
cept by studying the facts. 

‘It is curious to notice that partisans and enemies of specialisation 
look upon the same facts in different ways. One side declares that 
everybody finishes by specialising, whilst the other, with some 
right, states that leaders in the industry are not, and ought not to 
be, specialists. These two arguments are only apparently contra- 
dictory, and it may be каше that to require specialisation in 
studies because everybody finishes by specialising is not a very good 
reason, for it would still have to be proved that specialisation ought 
to.be applied in technical schools. To declare that bueiness men 
require а general knowledge is not to furnish an argument against 
specialisation, nor can a system of technical education be formulated 
by considering the essentials necessary for heads of departments. 
It is certain that the majority of engineers possess neither the 
qualities nor the social possibilities which would guarantee their being 
one day directors of businesses. 

If we confine ourselves to the more immediate necessities of 
young engineers on leaving school we are again faced by two oppo- 
sing arguments. All industrial production is ruled by the law of 
division of work. Specialists must be formed, say the believers in 
specialisation ; while their opponents answer, doubtless specialists 
are required, but it is practical industry that should make them and 
not the schools. The róle of the school should be to put the young 
man in the way of choosing a speciality, and even of changing it if 
need be; and it is possible for each side to furnish specific examples 
in support of their opinion. 

The design of electrical installations, lighting or traction, con- 
struction and testing, or even the work of a central station, are only 
a few of the branches which students can take up, and if in each of 
these sections the tasks are more or less complex and more or less 
varied, at least they constitute in themselves an important specialisa- 
tion. The work which has to be carried out in each of them re- 
quires а greater or less theoretical and practical knowledge, ав well 
as in some cases an acquaintance with other applied sciences, such 
as mechanics, hydraulics. хс. It is necessary, therefore, that if a 
pupil is to choose a speciality amongst those we have mentioned 
after leaving school, he will have to supplement a deep study of that 
branch by a more or less superficial kuowledge of specialities con- 
nected with his work, but which do not enter directly into his par- 
ticular sphere. Perhaps some will say that the too-restricted study 
of a speciality will stunt the mind, as general culture can alone give 
it wideness, and the future of the young man would, therefore, be 
very limited. It would seem, however, that development of the 
mind depends much more on reflection, observation and the discipline 
which is imposed than on the object to which it is applied. The 
objection put forward as to the necessity for young men to change 
their careers does not appear to be well founded. Even though 
numerous cases could be cited where the pupil has continued his 
career in quite a different way from that indicated on his diploma, 
this only shows the necessity of accentuating the special preparation 
in order that pupils may succeed better in the branch which they 
have chosen. Changes, in the author’s opinion, are much more 
due to the methods of formation than to industrial conditions, 
which do not require them, but simply render them more possible 
and arrange for them. ‘The mention of a speciality on a diploma is 
otten not an absolute indication of the path opening before the engi- 
neer and of the specia) studies which have prepared him for it. Too 
often а student is required to undertake work as useless and as un- 
interesting as it is superficial, and the supplementary work is а 
change from the deep study of the speciality. | 

To sum up, profound study of a technical speciality will not harm 
the mind, will allow the period of studies to be reduced and will 
make the young man more fit to take uf an industrial position in a 
useful manner directly on leaving school. If the beginning of an 
engineer’s career only is considered, this will doubtless be easily 
granted. But it is necessary to follow the engineer through his 
career to determine whether the school has given bim what he re- 
quired of it. And if the qualities of those who organise and direct 
businesses are considered, though many personal qualities difficult 
of acquirement even by the most general study are noticed, there 
is a certain power of observation and objective judgment which 
study can in a great degree develop. On the other hand, the number 
of young men capable of being formed for important situations is as 
limited as the number of these positions. How many young engi- 
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? And is there not a social danger in forming these young | very developed study of mathematies, are not thought superfluous or 
people für conditions which life cannot satisfy ? The balance is, | useless, They are very useful and even necessary, but applications 
Б in favour of a specialised technical education, to which | in them should be taught, not by theorists, but by practical men, 
complementary studies should be added, and it is thought that the | who can verify the hypotheses on which they are based and control 
schools will then turn out minds formed for generalities and capable | results to which they are led. $ 
of facing great responsibilities. ' | Technical education in France consists, in secondary schools, in 

АЕ Ў developing the general education of the students in a more extended 

The communication made by M. Barbezat, in reply to the fashion than in other countries. With regard to the“ high schools” 

arguments put forward on the subject of specialisation by | the encyclopwedic education which has been going on for 30 years 
M. Dalemont, begins by stating that the question is one of 


has, at the present time, very grave drawbacks, This education 
vital interest to the industry, and much may be gained by a | tries to include a very developed mathematical part, an historical 


ici i iti ining i rt, and a technological part. Time is scarcely sufficient for this 
opem comparison of the conditions obtaining in England, pple rag x oc a «cea methods to be deci Wil gram 
and Germany, Tétlien proceeds: . | The greatest reproach which can be given to the French method is 
In answer to the question put by M. Dalemont, it is thought that that it has not marched sufficiently with the times. If the knowledge 
technical education should be specialised at school if this education is 
intended to provide men who will be immediately useful. In cases 
where this indispensable specialisation is obtained by preparation 
after the school period, education there isincomplete. In my opinion 
the formation oi 


of the students admitted to the Ecole Polytechnique or the EcoleCen. 
trale de Paris is compared with that of students at a similar foreign 
school their superiority will be recognised. If, however, the results 


neers will become, and are really fit to become, heads of j To sum up, general education, even when carried quite far, or the 
| obtained at the end of the studies in France and abroad are com- 


the engineer in the present state of the industry | pared, the superiority of the latter from the point of view of imme- 


diate utility is at once seen. Technical education when very 
expansive is necessarily superficial. A student who has been taught 
everything thinks he knows everything, while he only possesses in 
reality a general view, which is rapidly effaced from his over 
memory. The subject is too wide for him to assimilate it, and it 
would be better to limit the curricula to essential subjects, so that 
the brain may absorb them without too great fatigue. The mind 
will remain freer and more flexible to tackle heavy concrete problems 
which practice will impose upon it. ; 

Technical A infa o à France may be reproached with a la K of 
practical sense. Trained to consider mathematics in its most 
abstract forms, the student works out with skill quite complicated 
equations which are written in his memory in order of ascending 
difficulty. Faced by a practical application of these ает 
he does not recognise them under the thin mantle ene. — 
place of working drawings, readable and fully furnished "d 
necessary extra instructions for carrying out the work, he is м 
to rough sketches on а small scale scarcely sufficient to e 
initiated to recognise, more or less exactly, the part "Сет, 
designer of machines should first know both the way d Чон 
аге made and the most economical manufacturing meth 


should be considered from different points of view according to the 
branch in which the student is to work. The technical education 
necessary for a mechanical engineer will be cited as an example. 
The organisation of French technical studies is quite different 
from the methods followed in England and Germany. Broadly 
speaking, technical education in England or in America contains no 
"high school.” In the secondary schools the studies are not 
specialised, but are limited to giving the future engineer scarcely 
sufficient general education and to showing him the fundamental 
principles which should help him in his career. The industry then has 
to take upon itself the duty of forming and specialising its personnel. 
Technical education in the German high school" consists of 
specialisation from the very beginning. No attempt is made to 
develop the general knowledge of the student ; but, from the point 
of view of special training, he is required to have gone through in 
works, either as workman or apprentice, a practical stage which thus 
precedes his theoretical studies. 
The English system has the advantage of giving to the industry a 
personnel trained according to its methods. It ineuleates in the 
engineer ideas which are exclusively practical and easy to follow, 
and it early habituates him to the important róle which economy 
"quie in earrying out an engineering scheme. Engineers thus 
ormed are accustomed to consider business from their earliest days, 
and learn from the very beginning that to construct a machine let ' 
the best conditions a knowledge of how to combine and accept a series > 
of compromises is necessary. They call this experience “getting given sketch. The use of graphical methods should be required. 
the spirit of the machine.” In the course of a design they take into ET 
account how the machine will behave when working and the diffi- 1 
culties which have to be overcome to bring it up to scratch. Thanks — 
to the close contact which they have with the industry, they are 
enabled to follow the changes which take place and to keep them- 
selves au courant with any improvements which occur. The ad- 
vantages which result from this contact are very great, as the 
mechanical indusiry is progressing to-day at a very great rate. This 
purely practical education has the great disadvantage of being with- 
out plan. It relies on long series of particular examples gathered 
in the course of work and very incomplete. It leads to empirical 
rules which obscure the view. Entirely secondary to the industry 
it remains what one wishes to make it, and in consequence it can 
only give satisfactory results when regulated in one known direction. 
The method is justifiable in particular cases ; for instance, the head 
of a firm who wished his son to succeed him could obtain the best 
results by directing and watching personally the technical formation 
of his future successor. 
The German method may give excellent results, if the specialised 
professors have capacities according with the greatness of their 
mission. The difficulty of the system is in obtaining recruits for 
the teaching staff. These too often contain theorists. who limit 
themselves to the establishment of formule, ignoring or neglecting 
tbe practical applications which could be deduced from them. 
Specialist professors should, in our opinion, 
neers, and should remain in contact with the industry as consult- 
ing engineers or as experts. Only by this method will they be 
able to give a truly modern and practically useful education. This 
method torms numerous students well prepared for the career for 
whieh they are destined, capable of rendering the industry real 


services and directing it along the road of progress. Doubtless 
the student has to choose his specialit 


as а man, can hardly be seen; 
deciding early, and a course of t 
These two methods arrive at the same spot by different roads. 
Both of them specialise from the be ; 
works the other at ксһоо]. 
able, even for those who will 
in fact, the chief can on 
knows the work for whic 
knowledge by dee» study 


bordering on disdain. It is thought that a designer gri ocenpy 
an important position, but this is quite a mistake. et стун 
who is not capable of putting his ideas on paper N 
give them being or to superintend their execution. one 
put his firm in an inferior position. The aversion shown, able, To 
labour at the beginning of the career is not more jus PY 
know and have a knowledge of materials they 1 n 
Quite rightly the railway companies make their ы; 27У wotk isi 
stokers for six months before entering the office. Ё engines. 
dispensable for one who is to fill the post of locnm P me 
After having criticised the faults of technical educa in 
it would be unjust not to recognise the numerous an In » боі 
qualities and not to appreciate them as they deserve. of tech 
like this where an attempt is made to indicate the р gent ntion e 
nical education it is thought preferable to draw — ралу 
the qualities of other people and to our own eve ad "тён 
profit by the experience of others. It is thought t. * two 
very useful to modify the programme of studies =й be 2008 
technical schools in Paris by diminishing somewna in the last 
the actual courses and by altering at least the curri оњу of these 
year. It would be advantageous to increase the Pane by their 
schools, so that a greater number of students pone к position 10 
education. In this way France is in much an in v changing the 
Germany. There is no illusion as to the difficulties 0 ae 
programme at our big schools It is easier to propose го a and the 
than to try and to adopt, but we ро бо ти pr и 
examples given us to put us definitely in ће way. тесі the 
To sum up the ntaosding observations, if 1 nea ker 
technical education of а young осири pli i 
in the present state of affairs, to obtain his ‚А. АЛ 
France, to follow it by practical study in England on р. 
then to conclude with special studies at a German ро y 


" tract of a 
We hope, in a subsequent issue, to give an aps subject 


be chosen from engi- 


y at an age when his future, 
but, on the whole, time is gained by 
hree or four years is not t^ be despised. 


ginning of the career, one in 
Thi: specialisation appears in‘ ispens- 
direct a business or a whole industry : 
ly direct and command when he himself 
h he asks, and when he has acquired this 


article by M. Blondel which deals with this interesting 
of all the elements which make it up. 


from another point of view. 


, Googles 
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RECENT EXTENSIONS ON THE BERLIN HOCH- UND 
UNTERGRUNDBAHN. | 


| Summary.—Some interesting details of a new sub-station on the 
Berlin Hoch- und Untergrandbahu which has recently been built to 
cope with the increased power demands are given, together with a 
short description of the cars used on this line. 


The great advances in the methods of communication which have 
been effected in London during the past few years, and the fact that 
these enhanced facilities are in great part due to the use of electric 


Overhead Railway 
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Extensions to Overhead Railway 
Extensions to Underground Railway 
Surface Railway 

Power Stations 

Converter Stations 
"Ring" Railway 

Suburban а Trunk Lines 


Fic, 1.—Mar or Ratuways iN BERLIN AND SUBURBS, 


traction, make it interesting to consider what has been done in this 
way in other large cities and towns. Berlin is very well provided 
with means of communication; besides the steam-driven *' Ring- 
bahn,“ it possesses a very complete tramway system, and has also 
an electric railway corresponding very much in position to the 
District Railway's portion of the Inner Circle" in London, which 
is partly overhead and partly in a shallow subway. This line, which 


bahn in 1897 the matter simply resolved itself into providing current 
for the seotion from the Warschauer Brücke to Zoologischer Garten 
and the branch to Potsdamer Platz, a total length of 6} miles of 
double track. Extensions from the Potsdamer Platz to the centre 
of the town, from Leipziger Strasse to the Spittelmarkt and over the 
Brandenburger Tor and the Reichstagsiifer to the Schlossbriicke 
were, however, under consideration, and were taken into account. 

The centre of gravity of power demand was, as will be seen from 
Fig. 1, in the neighbourhood of the triangle near the Móckernbrücke 
and a power station erected near this spot was quite capable of 
supplying the necessary current to the whole line with a 'bus bar 
voltage of 750-780 volts. In accordance with these conditions the 
power house (Fig. 4) was built in Trebbiner Strasse. But the erec- 
tion of the overhead sections caused a 
considerable alteration in the original 

wer demand. The section from the 

ollendorf Platz to the Zoologischer 
Garten was also built and placed under- 
ground, in accordance with the wishes 
of the Charlottenburg authorities. 
Further, the town council decided on 
an extension from Bismarck Strasse to 
the West End, the terminus of which 
at Platz B is distant 5 miles from the 
power station. On account of these 
extensions direct supply from Treb- 
biner Strasse, even 25 using section 
boosters, was practically impossible. 
As further extensioris were also con- 
templated, arrangements for supply - 
ing the increased demand to the ci a 
of 14 miles of double line were under- 
taken. 

The capacity of the present power 
station at Trebbiner Strasse was in- 
creased by the addition of two 8,600 n.p. 
Zoelly steam turbines, Each of these 
sets drives two direct-current dynamos, 
having an output of 1,200 kw. at 780 
volts when running at 1,000 revs. per 
min. The necessary steam is supplied, 
at & pressure of 12 atmospheres and a 
temperature of 850°С., from eight 
water tube boilers, each having a heat- 
ing surface of 990 sq. ft. and provided 
with chain grate stokers. 

The western extension from Knie to Wilhelm Platz and to the 
West End is fed from a converter station. This station has been 
erected, with а view to future extensions, on suitable ground in the 
neighbourhood of the Bismarck Strasse station, and is known as 
the Umformerwerk Krumme Strasse.” The section from Spittel. 
markt to Sohónhaüser- Allee will be fed from a second converter 
station in that neighbourhood, which is now in course of construc- 


had small beginnings, has recently undergone several extensions, , tion. These stations will be supplied with high-tension three-phase 


Scale of feet 


0 1 2 3 4 3 


Fre 2.—Srpze anD Front ErzvaTIoNS or Bix-PHAsg CONVERTER. 


and it is proposed in this article to describe the equipment of a 
large sub-station which has lately been built in consequence of the 
creased power demand. Several features of this line were described 
at the time of the visit of the Institution of Electrical Engineers to 
Germany (see The Electrician, Vol. XLVII., p. 783), and mention 
will only here be made of the more recent work. | 
When Messrs. Siemens & Halske were considering the question 
of power supply to the Berliner Elektrischer Hoch- und Untergrund- 


current (10,000 volts at a frequency of 40) from a new generating 
station Ал ch is to be erected on the banks of the Spree. As, how- 
ever, the power demands of the sub-stations only increase gradually 
as the line is extended and the traffic becomes greater, the new 
power station, which is being equipped with large genera units 
(2,500 kw. and 5,000 kw.), would have been very lightly loaded for 


some time. 
It, therefore, seemed best, as long as the load on the new Krumme 


D 


880 


| | 
Strasse station was relatively small, to generate three-phase cur- 


rent in the existing power station at Trebbiner Strasse until the 
power demands increased to such an extent that the new gene- 
rating station in the West End could be worked in an economical 
manner. To couple three-phase generators to the existing steam 
sete at Trebbiner Strasse was not possible for structural reasons, and 


а direct-current three-phase converter was accordingly installed in | ) r ; 
| battery of 888 anipere-hour capacity at one hour's discharge rate is 
N 


а corrugated iron building erected in the power - station yard. When 
the turbine sets, men- 
tioned above, were in 
working order the three 
smaller steam dynamos 
(1,000 kw.) were re- 
moved and replaced by 
iwo 1,000 kw. direct- 
current three phase 
converters. 

As already noted, 
certain considerations 
determined the most 
suitable place for the 
West End sub-station 
to be in the neighbour- 
hood of the Bismarck 
Strasse station, At this 
place, on the trian- 
gular piece of ground 
ormed by the branch 
to Wilhelm Platz and 
the line to the West 
End, an underground 
space was available 
which required only 
comparatively small 
extensions to fit it for 
use as а sub-station 
of considerable size. 
The position was very 
convenient, as соп. 
nections could be made 
to the third rail, both 
on the branch and main lines, 
high-tension feeders which come at present fro 


QU 
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be led into the sub-station in a very simple manner. Any annoy- 
ance to people living near on account of the hum of the machines 
is little to be feared, owing to the situation of the station 
under the street. The high ground values in this neighbour- 
55 Bracileally prohibited the purchase of special land for this 


of the use of converters, the relative claims of motor-generators and 


Fia, 4.—Vimw оу Existinc POWER STATION IN THE TREBBINER STRASSE. 


rotary converters came up for consideration. 'The space required 
by either type is about the same, supposing that in the latter the 
"ies каре by the necessary transformers is taken into considera- 
2 i» higher efficiency of the converter, especially at low loads, 
i sh taken into account. It is further possible to use water 
or cooling the transformers, while in the case of motor-generators 
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Fic, 3.—VrEW or THE INTERIOR OF “ KRUMME-STRASSE ” SUB-STATION) SHOWING CONVERTERS, ar 
by fairly short cables, and the ment of remote. control gear and current transformers. . 


m Trebbiner | the overload arratigénients, oil switches, and current transformers 
Strasse, but eventually will be connected to the new station, can | for each separate cable are placed in separate 


he output of this station, a view of which is given in Fig. 8, is 
8,800 kw., made up of five 660 kw. units. In deciding the E 


— 


only air-cooling is available. Although this last advantage is of 
small moment in sub-stations above ground, it is likely to be of 
considerable weight in a case such as this, where the greatest load 
occurs when the oütside temperature is a maximum —e. g., Sunday 
afternoons in the ssmmer—and cooling by air alone is difficult. 
On account of the great alterations in demand consequent on the 
high acceleration Ánd small distance apart of the stations, а floating 


provided. As the 
voltage curve of a 
rotary converter is 
nearly horizontal, the 
floating battery would 
only work very defer. 
tively in connection 
with this machine if 
sudden alterations were 
not checked by special 
means. For this pur. 
pose, two reversible 
battery booster sets on 
the Pirani system are 
provided. 

The power necessary 
for the point and signal 
installations at the 
Bismarck Strasse sta- 
tion is supplied from 
two small three-phase 
direct-current conver. 
ters at 180 volts, This 
installation is also su 
plied from two sm 
batteries which light 
a part of the sib 
station. 

The greatest safety 
possible in the use of the 
high-tension switching 

rangements was 
tained by the employ. 


cells. The 
general arrangement of the gear is shown in the sccompany: 


* 
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Fic. 5.—INTERIOR Or FIRST-OLAS8 CAR. 


ing diagram of connections (Fig. 9). Four high- tension, oo 
will eventually be brought in from the new power throug? 
the West End and connected to the three-phase bus bars feed obt 
main and selector switches, so that each of these cables can i 
or two banks of transformers independently of the grin 
arrangement has been inade to avoid the difficulties whi 
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times crop up when rotary converters are working in parallel. Two 
of the high-tension feeders will be connected to specially short ’bus 
bars, to which the two cables from Trebbiner Strasse are at present 
fixed. It will then be possible to feed the motor-generators in the 
latter from West End, either direct or in parallel 
with Krumme Strasse. 


Horn lightning protectors are provided, with 
three-phase oil-cooled resistances and voltage 
transformers. Bare copper wires laid on porce- 
lain insulators are led into the cells containing 
the oil switches. These are coupled together in 
sets of three, and are worked by a motor con- 
trolled from the switchboard. Similar connec- 
tions are made to the main bus bars, and thence 
through oil switches and current transformers 
to the main transformers. Fuses are only pro- 
vided on the voltage transformers, all other high- 
tension circuits being protected by maximum 
cut-outs. The oil switches are worked by a 
small direct-current motor through a friction 
coupling, worm and worm wheel, This motor 
is controlled by a small switch on the main 
switchboard, and is so arranged that the oil 
switch is either on or “ off," and can never be 
left in any intermediate position. A 185 k.v.a. 
transformer, with ratio of transformation 
10,000/500 volts, is used for driving the auxi- 
liary machinery. As will be seen by reference 
to the diagram of connections (Fig. 9), a large 
number of selector switches are provided, 
Which allow part of the board to be made 
" dead " for cleaning or repairs without impairing the working of 
the station. 

Three-core cable is led from the high-tension switchboard to 
800 k.v.a. transformers, which transform the current from 10,000 to 


970 volts. The low-tension windings were not interlinked, but both 
ends of each winding are connected to a slip ring on the appropriate 
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Fic. 7.— VIEW or Bogie on MOTOR Car. 


converter. In order to make voltage regulation possible within cer- 
tain limits, a point which is necessary when several sub-stations are 
fed from a common power-house, the transformers are designed 
With a certain amount of leakage which, with both strong and weak 
excitation, gives an alteration in the direct-current voltage of about 
15 per cent. (4 T4 per cent.). 
he six phase converters (Fig. 2) have an output of 660 kw. at 
750 volts and 480 revs, per min., corresponding to a frequency of 
40. There is a commutator and three slip rings on each side of the 
machine, one commutator being fitted wit positive brushes and the 
other with negative brushes o y, 80 that а long distance between 
brushes is thus obtained. This is thought to be а special advantage 
under such conditions of working as obtain in & traction sub-station. 
hege. converters are started and synchronised from the direct- 
current side by means of current from the batteries. 
The direct-current switchgear differs from the general arrange- 
ments in the following way :—The negative (eart ed) pole of the 
main generators is connected directly through a switch placed in 
e immediate neighbourhood of the machine to the negative 'bus 
bar which is laid ong the supports of the travelling crane. This 
188 resulted both in a considerable saving in copper and а reduo- 
tion in switch-gear and connections, &c. No current-carrying parte 
Are accessible from the front part of the beard, all switches, &c., 
oing arranged at the back, whence they are worked by earthed 
han les. All measuring instruments are fitted with covers of in- 
sulating material and the connections are made from the back, so 
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that the relatively high voltage of 750 will not be dangerous. As 
will be seen by reference to Fig. 9, there are three track feeders ; 
each of these can, when required, be connected by a change-over 
switch behind the main board to an auxiliary panel with automatic 
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Fic. 6.—Vigw or Four-car TRAIN, 


cut-outs and ammeters, so that any faults in a particular section can 
receive inimediate attention. 

At the time when we gave our last description 
way was not actually in operation, 
rolling stock were available. As some of the cars in use contain 
rather interesting features we are deseribing these shortly below. 
A general view of a four-car train is 
given in Fig. 6, and of the interior of 
a first-class carriage in Fig. 5, 

On account of the small distances 
which the stations are apart, varying 
between 854 and 2,115 yards, it was of 
the greatest importance that the maxi- 
mum speed should be reached as 
quickly as possible. In order to fulfil 
this condition a suitable type of motor 
was necessary which could accelerate 
up to (2:8 ft.) per second. On some of 
the motor cars only six of the axles 
are fitted with motors, while on some 
all eight axles are thus equipped. On 
account of the construction of the 
overhead line the use of relatively 
light iron construction and light 
working parts was necessary, and an 
axle pressure of 64 tons—that is, 26 
tons for each motor car—was therefore 
provided. Besides thus reducing the 
weight, it was necessary on account 
of the small diameter of the underground tunnels that the dimen- 
sions of the cars should be kept within narrow limits, and the 
distance apart of the bogie axles could not exceed 6 ft. in order that 


(loc. cit.) this rail- 
and, therefore, no details of the 


— 2 


Fie. 8.—Vnw оғ TRACK CONSTRUCTION ON OVERHEAD SECTION, 


e car might pass safely round curves of 165 feet radius. This 
um condition 5 a great reduotion in the motor dimen- 
sions and the use of running wheels with a maximum diameter of 
2 ft. 10 in. After a number of tests it was decided to use a four pole 
motor of 60 н.р. at a voltage of 750 and 800 revs, per min. Its weight 
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Fic. 9.—D1acram or CONNECTIONS AT “ KRUMME-STRASSE ” Sun-SraTION. 
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is 1:3 tons alone, and 1°5 tons with gearing and casing. 
The gearing ratio is 1 to 41. cee 
Each motor car is fitted with two collectors, one on each 
side, each being designed to carry the total current neces. 
sary for eight motors for a short time. his еа r 
when unavoidable breaks in the third-rail occur. For the 
lighting installation as well as for the power system a con. 
necting cable runs the whole length of the train, so thai 
there is no extinction of the lights when the tr in crosses 
over the points. As shown in Fig. 7, the collector is fixed 
on a frame, which is connected through springs to the axle 
boxes of the bogie. The current is collected by a sliding 
shoe, which is fastened to the frame by mov levers, 
When in its lowest position this sliding contact is lower 
than the third rail, and the contacts B and О are thus 
broken. A connection to the contact О is made 
a copper fuse, D, and the current then €— 
spring E, to which another contact is fixed. This last is 
connected to a controller through the contact piece K. On 
the underground sections the third rail is about 2 in. higher 
than on the overhead sections and is outside the 
instead of being between them. The 
on the overhead section is shown in Fig. 8. This was 
necessary in the tunnels on account of the fact that sup 
ing pillars are used throughout, so that the 
arrangement was not possible. The 
higher on the underground sections, 80 that the | 
be automatically switched on and off by means o! the col- 
lector in the following way: When the shoe A is further 
Fis connected to G, and throu 
the wire M to the spring contact J. J is in connection 
with the electric lighting пане of cars through Ki. 


L. To thislatter a rod with a sliding shoe is fixed in order 


no third rail, but over 
the current passes through fuses to а 
then divides up through two automatic switches and am- 
meters. While the car is running with the motors in 
only one of these switches is ng current, while 

in parallel both are doing 80. 


motor groups on each саг can be cut out. 
possible, by operating this smaller drum, 
motors of a whole car, and yet work the 
remainder. The large drum is fitted with 
outs and the so-called movable contacts. Tt was necessary 
in order that the number of connections should no 
excessive, to have both controllers of a train alive, 
above-mentioned power and lighting cone" 
the two motor groups in each car. On aecount 
when the small drum is in its “off” position, 
contacts allow the current to pass into the motor 
the second саг, and each car is provided wi 
sufficient for working six or eight motors. On 
the high voltage used the question of insulation алаа 
important. For this reason ebonite is pro “out calls 
each of the controller fingers, there are two blow ali 
and the drum is divided into an upper and lower В — 
current from the controller to the resistances an 
also divided up between two circuits. the auio 
From the armature the current goes through | к the 
matic switch, and then, when connected in ier 
second car, or in the case of parallel working, 
When the train is reversed only the motors on 
car are in operation, those on the secon 
out, In order to prevent the motors of ad during 
exerting а braking action on those of the arrangemeni 
parallel working an automatic short-circuit js fitted 
is provided. Besides the power circuits each car There 
with two lighting circuits and one heating ente gor eum 
is, besides, a special circuit for working the m cjrouils 
pressor for the air brake. On each of the there sr 
In the motor cars 
eight lamps inside the car, two lamps їп 
and two lamps for the headlight indicators. rel 
fitted with a change-over switch, so that ù 
light can be put in circuit according as 
front or rear of the train. The trailers 
lamps inside and four in he vestibules. : 
carried out by 18 heating elements, each with ith 
of 26 ohms. The heating wires are covered Wi т oui Ё 
and one or more of the coils can be cut in 0 
required. 
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The motor air compressor apparatus is so arranged that it can 
work on two speeds, and each pump has been designed to give the 
necessary pressure for a four-car train. During working the air 
pump in the front car only is used, so that no further connoction is 
necessary between the two cars. All the necessary switching 
apparatus mentioned above is placed in the driver's compartment, 
which is lined with asbestos. This compartment is 3 ft. by 6 ft. 9 in., 
so that the driver has sufficient freedom of movement. Besides | 
the cars described above there are also in operation cars worked 
on the ordinary multiple control system. 

We are indebted for the information given above and for the 
photographs and drawings illustrating the article to the Siemens- 
ае of Berlin, who are carrying out the extensions оп 

ine. 


— АЫ 
THE DEVELOPMENT OF THE FLAME-PROOF MOTOR. 


_ Summeary.—One of the ditticulties in using electric motors in mines 
is due to the danger of explosion from electric sparks if the mine 
happens to become “fiery.” In this article is described u type of 
inotor casing by the Felten & Guilleaume-Lahmeyerwerke A.-G., on 
the lines of the Davy safety lamp, by which this danger is overcome. 


The chief circumstance that has prevented the wider use of 
electricity in collieries is the ever present danger of fire-damp 
explosions being caused by sparking. Research work has accor- 
dingly been undertaken from time to time with the object of 
devising methods of protecting electric motors and apparatus in 
such а manner that thie danger is obviated. Extensive tests of 
this nature werc commenced in 1897, by Prof. Heise and Dr. 
Thiem, at the Gelsenkirchen Fire-damp Research Station, West. 
phalia, and upon the results obtained were founded the rules 
framed and issued in various European countries regulating 
the employment of electricity in mines. These rules vary in 


— 
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me fa Е - zi 
Fic. 1.—FLAMER-PROOF MOTOR, 


detail in the different countries, but their general trend is to forbid 
the use of some types of machinery, and to stipulate that other 
types be constructed with gas-tight housings. Machines built in 
this way, however, have not proved entirely satisfactory in work- 
ing. In the first place, the total absence of ventilation causes 
them to be undul lar e and correspondingly costly in relation to 
their output; and in the second place, absolute gas- tightness ів ех. 
tremely difficult to attain. The alternate heating and cooling of 
the motor, and consequent expansion and contraction of the air in 
its interior, cause a breathing action, by which the explosive 
gases are drawn into the motor housing, until ultimately the air 
within the machine contains the same proportion of fire-damp as 
the air surrounding it. The slightest sparking is then liable to cause 
an explosion, which will probably fracture the motor shell. 

In 1908, therefore, a further series of tests was undertaken, the 
Westphalian fire-damp research station again being utilised. The 
object in view was to devise a method of protection embodying the 
Principle of the Davy safety lamp, and thereby permitting the motor 
to be ventilated, and at the same time preventing the ignition of 
any fire-damp within its housing from extending to that in the 
surrounding atmosphere. The preliminary tests were made with 
metallic cylinders about 164 in. long, and having an internal 
diameter of 18} in. The ends of these were flanged, so that covers 
protected in various ways might be bolted on. The method adopted 
in carrying out the tests was to place the cylinder in a chamber 
containing a known proportion of fire-damp (methane), and to 
cause an explosion within the cylinder. Experiments were first 
made with a simple wire gauze screen. This was not found 
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to be of great practical value, partly by reason of its fragility and 
partly because it was found that after an explosion had taken 
lace the fresh gases entering the cylinder became ignited imme- 
ately after passing through the screen. This“ after-burning " 
lasted in one case for more than fifteen minutes, and would ob. 
viously be extremely deleterious to both the insulation of a machine 


and to the protecting screen itself. It may be overcome by modi- 


" 
— as 
" , 
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Fic. 2, —FLAME-PROOF MOTOR; 


— д uv 


fying the arrangement of the sheet or sheets of gauze, but only at 
the expense of the ventilation of the motor, and other means of ob- 
taining the same effect were therefore sought for. 

Five additional types of screen were devised and tested. These 
may be designated the tubular, labyrinthic, apertured, flange and 
laminiform protectors. The last-named proved to be the most satis- 
factory from every point of view, as extremely good ventilation is 


=. 


Fia. 3.—OIL-IMMEBSED CONTROLLER. 


sttainable with it, and explosion cannot be transmitted through it, 
and ‘‘after-burning " is entirely prevented. It consists of a number 
of hollow circular or rectangular metal sheets built up one above the 
other with narrow air spaces between them. The sheets should be 
of brass or other non-rusting metal. A three-phase induction 
motor of the short-circuited rotor type, equipped with laminiform 


Firg. 4, —INTERIOB OF OIL-IMMERSED CONTROLLER. 


protectors, and built by the Felten & Guilleaume-Lahmeyerwerke 
A.-G., of Frankfort-on-Main, is shown in Fig. 1. The protectors 
are three in number, one being placed in the stator housing, above 
the machine, while the others are located in the end brackets. The 
leading-in wires are taken to а terminal box attached to the side of 
the motor shell, this box being filled with cable compound when the 
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motor is in position and all connections are made, in order to render’ 


the motor thoroughly airtight except for the protected openings. 

A motor of this design, having an output of 50 н.р. at 1,000 volts 
and 975 revs. per min, has been subjected to exhaustive tests at 
the Frameries Fire-damp Research Station in Belgium. The test 
chamber was filled with explosive gas containing 6, 8 and finally 
10 per cent. of methane. It way be remarked here that the most 
explosive mixture is one containing 7 to 8 per cent. of methane 
while the most violent explosion takes place with about 9°5 per cent 
The mixture in the interior of the motor was ignited by means of a 
spark from an induction coil, but in no case was the explosion trans- 
mitted to the gas surrounding the machine, though the tests were 
many times repeated. A further series of tests was then made, in 
which guncotton was exploded within the motor, but in every case 
the ignition of the gas in the motor housing failed to produce an ex- 
plosion outside. The motor itself suffered no damage in any of these 
tests. 

The motor illustrated in Fig. 2 is of similar construction, with the 
exception that in this case the rotor is fitted with slip-rings for 
starting. An air-tight cover is fastened by two thumb nuts to the 
side of the end bracket, in which there is an opening to afford access 
to the brushes. The output of this machine is 15 н.р, at 190 volts, 
and 720 revs. per min. 

Motors protected in this manner fall under the heading of half- 
enclosed machines, and, in order to supplement their natural venti- 
lation, fans are attached to the shaft, which draw the air in through 
the laminiform openings in the end brackets, and expel it through 
the chimney-shaped protector over the stator housing. The effect 
of this ventilation is that the output is only 25 per cent. less than 
that of open-type machines of the 
same size. The protectors must be 
periodically freed from coal dust. То 
simplify this operation, théy are so 
arranged that they may be removed 
by loosening a few screws, and 
thoroughly blown out without dan- 
ger to the machine. 

The starting switches for use with 
such motors are usually installed in . 
their immediate neighbourhood, and 
must therefore also be flame-proof. 
The Felten & Guilleaume-Lahmeyer- 
werke have developed a special type 
of oil-immersed controller to. meet 
this requirement (Figs. 8&4). The 
contact barrel and brushes are at- 
tached to the hinged cover of the 
controller, and are therefore lifted 
out of the oil ready for inspection 
when the controller case is opened. 
Such controllers give good results 
when employed with alternating 
currents, but for continuous-current work the type shown in Fig. 5 
is more suitable, owing to the fact that a continuous-current arc 
is less easily extinguished under oil than an alternating one. The 
continuous-current controller referred to is fitted with a lamini- 
form protector in the front of its casing, which is made otherwise 
thoroughly air-tight. Such controllers may, of course, also be 


used with alternating-current motors, providing these are of moderate 
output and voltage. 


T 2 
Fic. 5.— CONTROLLER FOR 
CONTINUOUS CURRENT. 
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A METHOD FOR CALCULATING THE SHORT-CIRCUIT 
CURRENT IN THREE-PHASE MOTORS.* 
BY W. OELSCHLAGER, 


The author commences his Paper by referring to the utility of 
the circle diagram in enabling us to follow, in а clear and simple 
manner, the behaviour of induction motors under the many and 
varied conditions occurring in practice. 

. The disadvantage of this diagram for the purposes of calculation 
in design, however, is that it is based on two magnitudes, of which 
the one—viz., the ideal short-circuit current—is difficult to esti- 


mate, whilst the other—the magnetising current—can be determined 
with fair accuracy. 


The method generally used 
current is to first calculate the 
means of the leakage coefficient 
current from the equation 


for finding the ideal short-circuit 
magnetising current, and then, by 
; determine the ideal short-circuit 


8 magnetising current 
1+r ideal short-circuit current’ 
т 
Е The author then proceeds to show a method whereby the short- 
circuit current can be calculated directly from the main dimensions 


. 1 *. . " * X . j " ЕЕ | ы» 
Abstracted from the Elektrotechnixch: Zeitschrift. 


| especially suited to practice. This me 


of the machine, and, on account of its a simplicity, is a method 
. od is developed as follows 
Let N —ideal no-load field, Y ue losses "is 
pressure per phase. 1 
< 2125/8 : 
Sz-total number of conductors, 
p = number of poles, ^ 
t=pole-pitch, * 
[armature length, excluding ventilation duets, 
B=mean induction in gap Y 


Д 


Nit, ; ` 
26 шр length of air-gap between rotor and stator, 
A =equivalent magnetic permeance of the path of lines of 
force, — | 
A; equivalent magnetic permeance of the path of lines of 
oree at ideal short-circuit, 
ix ideal short-circuit current. 
In an induction motor we have to distinguish between the useful 


field and the stray field. The latter is a funetion of the current, 


and increases in proportion to the current; it reaches its maximum 
value when the current reaches its maximum. The maximum 
current an induction motor is capable of when normal 
pressure is applied at its terminals is called the short-circuit current. 
By ideal short-circuit current we mean the greatest current the 
machine could take if it had no losses. In this latter case we have 
only to deal wih а pure wattless current; the useful field vanishes 
completely and only the leakage field remains. This stray field is 
the sum of all the stray lines of force in the different tne the 
machine, and its existence gives rise to the M. M. F. of the stator 
and rotor current. Let us now suppose this leakage field replaced 
by the ideal no-load field N, then a certain magnetising *. 
will be necessary to drive this flux — the machine. 
magnitude of this current will depend on the magnetie 3 
of the path of the flux. Since we have assumed a constant ops 
at all loads, we must assume the equivalent permeance (A) of t 
path of the lines of force to vary. Hence for the — nh mig: 
netic permeance at short-circuit (A we must understan per 
meance which would have to be presetit to allow the 
current to be equal to the ideal short-circuit current шоким 
the flux N through the magnetic cireuit. We have: Flux - M. M.. 
х permeance. 

Then, in accordance with the above, we can write 


Є т. 5: S 14829 (d) 
х= (x45 Vli. Au i 


N=B . l . t, 
whence, by — 


—— . * * q «arr sy (2) 
P. ы at 
Aio 3S P 


1 3 imetre length 
AS, is the number of ampere-conductors per centimet 
(taken along the circumference) due to the ideal short-circuit current, 
From (2) we have 


M. M. F. per centimetre circumference —— — 
~ mean number of lines of force per centimet re e x eril 
-equivalent magnetic reluctance of the magnetic ps tatr 

pe. ОДИН 
Multiplying out, we get AS, 094 
Bl oA 
ampere-conductors per centimetre circumference — . 0 
= mean number of lines of force per centimetre circu 
The equivalent permeance A, is the suni of the several pene 
ances—viz. :— 


1. Equivalent permeance of slots. 
2 k P teeth (zig-zag leakage). 


3 97 


8. M » end connections. Ж“ 
The author then gives the following equation for At: 
a, - (Et ees), Lt Ke aue eie КЕР 
k n 9, gg and rotor ® 
where q, and y,=number of slots per pole in stator 


spectively. _ chiefly ? 
Ku, and K. constants depending on sha do slot opt? 


ratio slot depth/slot wid 
in . 4 statt 
E depending on ratio — nn 
obe isti n PS slots, | 
opening/slot pitch. "FT. 
Ke, and Ке, constants depending on shape and kind 
enda. 
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All these constants differ very little in modern machines of ordi- 
nary design with half-closed slots, so that no appreciable error will 
bo introduced when we take their mean values. A further simpli- 
fication of equation (5) can be made ру шиш the mean 
value of q, and g; thus: ¢=(¢,+4,'/2. is gives us 


Ки\ T. t Kz i 


q 
Substituting this in equation (4) and introducing the factor 0°84 
into each of the constants 
AS, 1 
ed 28 ey ж. wow 16) 
B и t t 
7 + aja t (; Ke 
The constants have e the following values for three- 
phase motors with wound rotors and semi- closed slots :— 
Ku, 
2b 0/S 2 0716 02. 0:8 
2:0 19:0 16:8 18:2 
2:5 20:7 18:5 15:0 
3:0 22:8 20:0 16:5 
3:5 93:8 21:5 18:2 
40 25°2 23°0 21°0 
Rz 
0/S —0:15 0:2 08 
`5 2:2 1'7 
Ke *90:5. 
h/b=slot depth/slot width. 
0/S=slot opening/slot pitch. 


Taking as mean value / = 3 and 0/S=0:2 for the half-closed 
slot, which will include most of the cases met with in practice, we 


have the simple formula 
А8, _ — re : . @) 
B 2, /t\2 iN. 
m (аз) gat (Jos 


For three-phase motors with short-circuited rotors AS, / B is usually 
some 80 to 40 per cent. greater than that given by equation (7). 
Since writing the Paper the author has found the above value 22 
for Kz is somewhat too high, whilst Ke=0°5 is somewhat too low. 

It is then shown how a series of curves can be drawn with the 
ratio AS,/B, which may be regarded as a measure of the “ specific 
load capacity of the machine, as a function of q, (1/26) and (%). 

The application of this formula has the further advantage that it 
is not neceasary to calculate the ideal short-circuit current from 
AS, but it is possible to choose the best value for AS at full load 
straightaway, either by assuming a definite ratio or У нир the 
circle diagram, in which, of course, the magnitude can Бе set 
off directly. Using the AS diagram instead of the current diagram 
has undoubtedly the great advantage that we always have to deal 
with similar numbers, and are quite independent of pressure 
variation. 

The author concludes with a number of examples, of which the 
following may serve as an illustration :— 

Fight-pole Three-phase Motor. 
B=8,180, 
(10) 211, 
(198) = 145. 
Number of slots аа : ri j 
q=16'5. 
AS, _ 1 
в 76 23 II. " 
| 165 * 1 itl 1x05 
1 „1 2041 
1°214+1:17+0°55 298 
AS, 3,180. 0˙341 = 1,085. 
Measured value = 1,110. 
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ELECTRIC DISCHARGES THROUGH GASES.—I. 


On Saturday afternoon, March 7th, Prof. J. J. Thomson, F. R. S., 
opened a series of six lectures on Electric Die ae through 
Gases" at the Royal Institution, in which he holds the chair of 
Natural Philosophy. Mr. Е. Everett, Prof. Thomson's assistant at 
the Cavendish Laboratory, Cambridge, conducted the experiments. 


The lectures may be regarded as a continuation of the lectures which 


. Prof Thomson delivered last year, and which were abstracted in 
our issues of April 5 and 12, 1907. 

The phenomena of the electric discharge thro 
lecturer said, in introducing his subject, had occupie 
more than a century, but had only recently been settled. 
we electrified a soap bubble or balloon, should it lose ite charge ? 


h gases, the 
hysicists for | - 


Supposing . 


In practice we supported ее bodies on insulators, and we knew 
that the charge escaped gradually. That bad been ascribed to 
leakage along the insulator. But Coulomb had already recognised 
in his classical experiments of 1795 that, allowing for this leakage 
а subsidiary loss through the air had to be accounted for. His 
suggestion had not been heeded. When Boys experimented with 
quartz fibre, he observed that an electroscope, supported by a long 
pillar, was discharged as rapidly as another electroscope resting on 
a short pillar of quartz. Turning the tables О, Т. Б. Wilson had 
availed himself of this leakage along the insulator to prevent the 
loss of charge. Wilson suspended the electroscope from a piece of 
sulphur, itself held by a metallic rod; the latter was connected toa 
condenser whose charge was controlled by a second electroscope. 
When the ordinary le was thus replenished, there remained a 
loss of charge in this experiment. That loss must be through the 
air, therefore, and it had been ascertained that this loss was propor- 
tional to the size of the vessel and to the mass of the surround- 
ing gas; hydrogen was exceptional in this as in other respects. 

That the air contained some electrically-charged particles—though 
only about 1,000 per cubic centimetre—was demonstrated by C. T. R. 
Wilson's experiment. А semi-spherical glass vessel containing dust- 
free moist air was placed over a cylinder provided with a piston. A 
condensation of water vapour did not take place when the air was 
slightly expanded ; when the stroke was increased, a vapour cloud 
settled in the vessel; when а radium tube was held close to the 
vessel the cloud became denser, though the effect was not so pro- 
nounced as the lecturer expected. ore accurate experiments, 
Prof. Thomson continued, had proved that the just.mentioned pro- 
portionalities did not always hold. The rapidity of the discharge varied 
from hour to hour, sometimes by 80 per cent., and if the electrosco 
was placed in a vessel with stout walls of lead the loss decreased by 
40 per cent. The stout lead evidently stopped something that 
favoured the discharge, and we could understand this if we assumed 
that so. e radium emanation was present in the air which would 
render it conductive, but which would be stopped by lead. P. H. 
Dike had investigated this problem at Cambridge in 1906. He elec- 
trified а wire negatively, so that any emanation present should settle 
on the wire, and he determined the radio-activity thus imparted to 
the wire at different hours of the day for a week ; simultaneously 
the rates of discharge of electroscopes were determined, and the 
fluctuations of the two curves were found to correspond. Theema- 
nation could be absorbed by Dewar's charcoal like а gas, as was 
demonstrated. Two tin cans were connected by tubes in series, and 
a long tube filled with charooal inserted between the two, so that 
the air, after passing through the first can, was filtered through the 
charcoal. In each can a vertical wire was fixed, and these wires 
were separately connected with two electroscopes, whose gold leaves 
the audience could watch. The air drawn through the cans passed 
through radium emanation before entering the first can, and the first 
electroscope was seen to be discharged more rapidly than the second. 

This method had first been applied by A. S. Eve, of Montreal, for 
quantitative measurements, and it had been ascertained that 1 cubic 
metre of air contained about 8 х 1071? grammes of radium emanation, 
while Strutt had found approximately as much in each gramme of 
rock and of soil. Strutt's values went down from 5:8 x 1012 me 
of emanation in oolite, through slates, gravel, flint, sandstone, 
marble, to 0:25 x 10-7? in chalk. We wanted observations concern- 
ing the air over oceans, especially in calm weather. Sea air should 
be very pure with regard to radium emanation, but we had only the 
observations of Boltzmann and of Eve on this point.* Eve had 
recently found that the conductivity of the air above the ice fields 
of Canada was only half that of the air above the land. 

If, now, the air was а conductor of electricity, though a very 
poor conductor, how was it that the earth kept its negative 
charge? We found,a potential gradient of something like 1 V/m 
in the air due to the charge of the earth. To demonstrate this 
P.D. a vertical copper wire was joined above the roof of the Insti- 
tution building to a flame (cotton wool soaked in alcohol), acting 
as a collector, and below to an earthed electroscope, which was de- 
flected. C. T. Б. Wilson had calculated that enough positive elec. 
tricity came to the earth every hour to neutralise its negative charge. 
How then was the negative charge replenished? It was only a 
question of a few hun red amperes, at millions of volts, however, 
Prof. Thomson thought that the rain w:s concerned in this prob- 


-| lem. Water vapour rose from the earth and was recondensed, first 


on the dust p«rticles; there was nothing electrical in this. But 
when the descending rain had removed the dust particles, the fur- 
ther condensation took place on the negatively charged pa'ticles of 
the air; water differed in this respect from other vapours which oon- 
densed by preference on positive particles. Those falling drops then 
returned the neg tive charge to the earth. This view also explsined 
thunderstorms. The energy was gravitational; the drops fel! through 
slowly, being retarded in the electric field. Apparently, we had 
lightning without rain. But the rain would take minutes to descend 
from clouds at 4,000 metres level, and very large drops of water 


* There are also observations by J. E. Burbank, F. Linke, G. Lüdeling 
and C. Runge. 
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would be scattered again, being unstable (Rayleigh). 
rain ought to be negatively charged. 


(Brunswick) and Gerdien (Göttingen). 


side, the sun. 


he d explained the aurora borealis on those lines. 
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FUSE PHENOMENA.* 


BY PROF. А. SCHWARTZ AND W. Н. М. JAMES, 
(Concluded from page 789.) 


Summary.—The authors here deal at considerable length with the 
many points to be considered in choosing a suitable metal for a fuse. 
. Thus, they discuss the effects of the purity of the metal employed, its 
melting point, specific resistance, oxidation, mass, arcing properties, 

jackets empor and time elements, curves and tables of results being 
given in all cases. They also deal briefly with the rating of fuses. 


(7) The Time Element.—Experiments were made to determine the 
. relative time element for fuses of a given metal having the same 
50 


of the Normal Fusing Current 


Overload expressed as a Percentage 


20 40 60 80 
Time in Seconds, 
Fie, 11,—Renative TIR ELEMENTS oF Fuses or Copper WIRE 
No. 27 S. W. G. 
A, free in air ; B, enclosed with Calais sand filling ; C, enclosed with Trent sand filling. 


cross-sectional area in cut-outs of open and enclosed type. Express- 
ing the overload as a percentage of the normal fusing current, it was 
fe und that enclosing the fuse increases the time element, particularly 
for small overloads. It was expected that an enclosed fuse would 
operate more quickly than an open one of the samé cross-sectional 
area owing to the larger current taken by the enclosed fuse. This 
is found to be the case, and curves illustrating it are given for tin 
and copper. The latter curve, reproduced in Fig. 11, shows that 


there is a good deal of difference in th 1 fusi 
the various kinds of filling. S norinal feing стер 


Percentage Overload on N.F.C. 


4 в 12 16 99 
Time in Seconds. 
Fa. 12.—RELATIVE TIME ELEMENTS FOR COPPER Fuses, 
A., N. F. C. in Air-39 Amps. B., N. F.C. in Calais Sand=30 Amps. 


Relative Time Element for Open and Enclosed Fuses with the 
same Normal Fusing Current.—A copper wire in an enclosed cut- 
out with Calais sand tilling was found to have a normal fusing cur- 
i of 80 amperes. А second copper wire was then taken and 

wn down so as to have as nearly as possible this normal fusing 
curren in air. The time elements for these two wires were then 
found for various overloads, and the results are shown graphically 
in Fig. 12, where the crossing of the curves, owing to the smaller 
amount of metal in the enclosed fuse, is clearly shown. 


Temperature Rise for Jackets of Enclo i 

sed Fuses.—In Fig. 18 
oe = given of the temperatures attained by the outside surfaces 
o da : te tubes with Calais sand filling with tin, zinc and copper 
as the fuse metals when run with various percentages of their fusing 


Te ara ———————————————————————— —Üĩ—ſ — 
Abstract of a Paper read before the Institution of Electrical 


Engi % 
M i March 5th, and before the Manchester Local Section on 


In this view, 
The proof of this apparently 
simple fact had only recently been given by Elster and Geitel 
Another thesis suggested & 
continuous stream of negatively-charged particles coming from out- 
We had no proof, however, that such particles were 
projected with anything like the requisite energy to overcome the 
attraction of an electric field of millions of volts, though Arrhenius 
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currents. It shows that copper gives the highest temperature rise 
but that when running at 50 per cent. of its normal fusing current, 
the temperature attained even at full load is not excessive, and that 
when running at the rating given in the Institution Wiring Rules— 
namely, 200 per cent. overload for fusion—the external temperature 
of the jacket does not differ very materially from that obtaining with 
zinc and tin. The temperatures in each case were determined by 
means of a platinum wire spiral wound closely over the jacket, 
With regard to the temperature of the inside of the jacket a number 
of determinations were made which showed that the inside tempe. 
ratures were not greatly in excess of those obtaining outside except 
in the case of copper. 


Temperature Rise and Diameter of Jacket.—The temperature rise 
of the jacket is a function of the diameter of the cartridge employed; 
this effect is illustrated by the results shown in Fig. 14. 


0 


Temperature Rise. 


90 40 60 80 
Percentage u:. F. C. 


Fig. 13.—ExrE HNL TEMPERATURE RISE FOR FUSES ENCLOSED rs. Ren 
FIBRE TUBES, 4 IN. INTERNAL AND ў IN. EXTERNAL DIAMETER AND 2'4 m. LOX. 


sing Currents when enclosed :—Tin 98 Amps., Zinc Amps., Copper 
БОРА КЫНЕВ 30 Amps, Filling, Calais Sand. 


Temperature Rise and М aterial of Filling.—Experiments on the 
effect of the character of the filling material on the temperature пи 
of the jacket were made, and showed that, from the point of view of 
low jacket temperatures, fillings with a low heat conductivity sre 
desirable. | 

Effect of Jacket Material on the External Temperature.—The diffe 
ence in temperature rise with a given load was found to be тат 
slight, the external temperature of a metal tube being only slightly 
higher than that of a fibre ae - Tm 

eterioration of Fibre at High Tem peratures- Tperimen 
need that: (1) Red and black fibre heated at 180 C. gare off : 
alight amount of moisture in the form of steam, but there vM 
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charring ; (2) heated to 210°C. for 45 minutes, the sP ү, 
very dry, n were not apparently charred; (3) hosted P 
the specimens first became brittle and then © ghort-cirealh 
tubes charring frequently occurs as the result пен 
does not always show on the outside of the jacket. "TT. 

The Rating of Fuses.— A good deal of confusion p which Ù 
rating of fuses, owing to the variety cf conditions н with in КЁ 
rating may be based. Since the various circuits ле ud 
tice are capable of withstanding without injury дейи i 
overload, this faot would seem to afford & sound ан ed. МЕ 
limit for the normal fusing current of the fuse emp ay oba 
example the authors take the experimental res {в rece 
by Kennelly and Shepard“ for the heating of оор regolati 
insulated with rubber and laid in wood casing, With г. 

erican I 


Heating of Copper Wires,” Transactions of the Am 
tute of Electrical Engineers, Vol, XXVI., 1907. 
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as to temperature rise and maximum current permissible contained 
in the 1907 edition of the Wiring Rules of our Institution of Elec- 
trical Engineers. The results are given in the accompanying table. 
The wires in each case took about 30 minutes to attain to their 
maximum temperatures with a given load, 


Diam. Initial Tem 


Part 

of temp. reach LE.E. amps. to reach permissible rating 

wire. | in limit for rubber LE.E. limit of load of fuse 
In. | ?C. of 544°C.  ; 54:4°С.. C=26A"® | AJB. 
0:050 . 2111 33°3! 20:0 4-52 4:43 
0:000 191 45:3 26:5 6°78 5:91 
0:080, 19:9 | 34 · 5 35:5 9°77 3°43 
0:102: 190 - 35˙4 46:5 14:50 3°19 
07128 | 190 | 35:4 62-0 21-10 2°94 


Assuming in а given case that wa decide to work with a factor 
of safety of 2 on the Institution of Electrical Eagineers' limit for 
the maximum temperature, and to take their figure for the per- 


500 


Amperes. 


0:02 0:04 0°06 
Time in Seconds, 


0°08 


Fia. 15.—SHOwINO RISE AND FALL or FUSING CURRENTS (CoPPER Fuses). 
AzNo.338.W.G. B= No. 27 BS. W. G. CzNo.238.W.G. 


missible normal ſull- load current of the circuit, we can then express 
the normal fusing current of the fuse required as a multiple of the 
normal full-load current of the circuit. Thus for a wire 0 050 in. 


diameter and a full load circuit current of 4°52 amperes, the rating 


of the fuse would be 


"NM l 
B. 5. 2B. 4. 2422 


The figure obtained by dividing the maximum permissible over- 
load by the full-load current of the circuit represents the“ sonsi- 


tiveness,” or, more correctly speaking, the insensitiveness of the 


fuse, and it should not be a difficult matter to determine the suit- 


able sensitiveness for fuses required for the protection of arc lwmp, 
healing or motor circuits. 


Current in Amys, 


4 8 12 16 20 94 28 
Cross Sectional Area ín 3. mm. 


Fia. 16.—OvgRLOAD Capacity ок Сохрсстонв. 
_A= Max. permissible current, German regulations. B=Max. permissible cur- 


reut, LE E. wiring rules. C=Current required to raise leads to I. E. E. tempera. 
ture limit 514. trom initial temp. of WC. 


The regulations, given in the National Electric Code (1905) of 
the United States as regards rating are then given. 


Time Element of Fuses.—We have seen that the rating of a fuse 
may be determined from a consideration of the permissible tem- 
perature rise in the circuit to be protected; the time element of a 
1use is, however, dependent upon the heat capacity of the fuse and 
its immediate surroundings. The time element of a fuse may be 
defined as the time lapse necessary for the heating of the fuse from 


the cold state to the fusing point with a given overload. The heat | 
Capacity of a fuse may be varied by change in the metal, shape and |. 


environment, and these variations may be made use of for altering 
the time element of a fuse for a fixed rating to a considerable extent. 


‘The greatest difference in time element will be between an open 


fuse of copper and an enclosed fuse of a sluggish metal such as tin 
or zinc. It is desirable that a definite basis for reference should be: 
established, and we would suggest the following definition: The 
time element of a fuse is that time which is required to heat up the 
fuse from the cold state until it blows with an overload of 60 per 
cent, reckoned on the normal fusing current of the fuge. For large- 
size enclosed fuses the time element as defined above would be of 
the order of four or five minutes. 


Short-circuit Currents.—The position of a fuse on a system with 
reference to the generators will largely determine the character of 
the current rush on short-circuit ; it would therefore seem advisable 
that fuses should be tested with the short-circuit currents which 
would be likely to be met with in the class of circuit which they are 
intended to protect. We have restricted this Paper to a considera- 
tion of fuses up to 50 amperes f.r house service, and in this class of 
installation the maximum drop in volts with the fall-load current is 
usually limited to 2 per cent. With the fuse rated to blow with 
twice the full-load current this drop would be doubled, so that as an 
average value with the normal fusing current of the fuse flowing in 
the circuit a drop of 8 per cent. may be taken; this value is also 
supported by experimental evidence. Thus, as already pointed out, 
this arrangement neglecting the resistance of the fuse allows of a 
short-circuit current = 88 x N. F. C. of the fuse. We have found that 
when the short-circuit current was limited to 30 or 40 N.F.C. for a 
20 ampere fuse, the magnitude of the short-circuit current was in- 
dependent of the capacity of the generators employed within the 
following limits: (1) A 50 kw. machine, (2) four 100 kw. generators 
with a 450 ampere-hour battery in parallel. It would seem, there- 
fore, that if the current rush on short-circuit is limited as above for 
testing purposes, th» capacity of the generator need only be such 
that it will not be seriously overloaded by the short-circuit current 
in question. 

End Caps of Enclosed Cut-outs.—In enclosed cut-outs in which 
the fuse wire or strip is carried through a hole or alot in the end cap 
or ferrule and then secured by solder or in a terminal of some sort, 
it is necessary to protect these holes from damage from the arc. If 
the distance between the end caps is such that an arc can be set up 
between them, the hole or slot will either be considerably enlarged 
or damaged by fusion or the wire or strip ends will become fused 
to the caps. This can be prevented by a device due to one of us in 
which the fuse wire or strip before entering the hole or slot in the 
end cap or fuse contact makes contact with & washer or other easily 
renewable metal piece which is in electrical contact with the end 
caps or fuse contacts, and is, therefore, at the same electrical poten- 
tial as they are. The damage will then be confined to the removable 
metal piece. It would appear advisable to do without free holes or 
openings in the end caps яв far as this is possible, as they not only 
allow of tho emission of flame on short circuit, but seem to favour 
the persistence of the arc. 


When reading an abstract of the sbove Paper, Pr f. Schwartz 
showed a few additional diagrams. Of these, Fig. 15 shows thecur- 
rent flowing in the case of three fuses of different sizes of copper wire 
when short-circuited across 220 volt mains. From the curvesit will 
be seen tha’, in the case of the No. 23 S. W. G. fuse, the current had 
reached a practically constant value before the fuse melted. Fig. 16 
shows a comparison between the permissible cur: ents, according to 
the English and German wiring rules in the cwe of conduc ors of 
various cross sections, and the current required to reise the leads to 
the Е temperature limit of 54'4°С. from an initial temperature 
of 20°C. 

The following additional table is also of interest. It has been thought 
to be impossible to introduce several degrees of sensitiveners of fuses 
for each value of the current without consequently introducing too 
many standard lengths of fuses. To show that this idea is wrong 
this table has been drawn up by the authors, and it will be seen that 
for fuses of 5, 10 and 20 ampere capacity, each wi hf . ur degrees of 
stnsitivenes:, only three ttindard lengths of fuse are necessary. 


Normal full load Sensitiveness of J. F.C. of fuse, Standard leagth 


of circuit, amperes, | fuse. 7 | of fuse. 
4 20 | у 
5 5 15 U 
2 | 10 a 
1:5 T5 г 
б 3 | æ | 
y 
2 { 2 20 y 
15 | 15 d 
4 80 s 
20 § 3 60 = 
` 2 40 y 
( 15 50 y 


Standard length of fuse for following current ranges: — inches, 


1:5—15: y inches, 15—40 ; = inches, 40—80. 


K 
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DISCUSSION. . 


Mr. L. Axprews referred to the experience of the authors that the 
minimum no-arc length seemed to be greater with a short-circuit cur- 
rent 10 N. F. C. than with a current —33 N. F. C. This feature had 
been noticed and remarked upon by several experimenters. Some ex- 
periments which he, the speaker, had carried out some years ago led 
him to the same conclusion as the authors that the magnetic effect 
due to the leads assisted in extinguishing the arc. The authors re- 
ferred later on to the effect that the shape of the cables or the angles 


of the cables might have upon the fuse. Had they ever tried the effect | 
(See Fig. 17B.) It 


of crossing the connections to the conductors? 
would be seen from this diagram that the blow-out effect would be 
very great. He had tried the experiment with a 2in. copper fuse short- 
circuited across a 2,000 volt Mordey alternator and a current of about 
1,000 amperes. With the crossed wires tlie arc could be broken quite 
easily, whereas if the wires were brought straight to the contacts the 
minimum no-arc length was about four times the above length—i.e., 
8in. 
connection with house-service fuses., A similar effect could be obtained 
by a design of switch (see Fig. 174) put forward some time ago. 

arding the illustrations which the authors gave of fuses in the act of 
blowing, he exhibited similar photographs showing practically the same 
effects. He frequently had cases of fuses failing to interrupt a current 


(B) 


Fic. 17. 


equal to 2 N.F.C., whereas on a very heavy short-circuit the fuse 
operated perfectly. When in America, some time ago, he had found 
that the experience of engineers uccustomed to 20,000 volt circuits had 
been the same. 

Mr. A. Russet thought the Paper might form a basis on which they 
could grade fuses. "hey would, however, have also to consider the 
effect of voltage, which the authors had not considered. Also the tabu- 
lated factors given, which had to be considered when judging the rela- 
tive values of different metals for fuses, could, he thought, be expanded 
with р, Thus, in the case or aluminium, at the moment the 
fuse ruptured the interior was molten. It seemed, therefore, that the 
fusion of metal ought to be included in the list. He could not quite 
follow the arithmetic in connection with the rating of fuses. 

Mr. W. Н. PATCHELL, in endeavouring to find a satisfactory onclosed 
fuse, had some years ago tried enclosing the fuse in red vulcanite. 
That was not satisfactory, and he tried a metal casing, and eventually 
used a fuse enclosed in a piece of steel pipe. As a filling he, per- 
sonally, had not found anything better than plaster of paris. With 
very heavy currents, many had practically given up fuses entirely 
and taken to automatic switches ; this was the only practical way of 
handling heavy currents. The oil type fuse which he had described 
in 1905 in his Paper on the ** Works of the Charing Cross & City 
Co." had worked very well. Although this was called an oil fuse, the 
fuse was not encased in oil, being just above the oil; but as soon as 
the fuse acted it was drawn down into the oil. | | 

Mr. C. C Tarznsox said that in 1902 Mr. Russell and he had pub- 

lished the results of some tests they had made in endeavouring to find 

u basis for the grading of switches ; but they had proceeded in a rather 

different way to the authors. He thought some other basis might be 

савия 155 gauging the ST зеп e terminals of fuses, and 
uide to such distance wou obtained augi і 

which the terminals would become damaged. R 

Мг. W. M. Мокок said the preference expressed by the authors for 

copper fuses was recognised by them all many years ago. For very 
small currents, however, it was not possible to get copper thin enough 
and metals with a higher specific resistance had to be used. As to 
enclosed fuses, he had tried all kinds of substances for filling, and 
finally had settled on flue dust, scraped from boiler tubes, which he 
шип to be the most satisfactory. The effect of ageing made it very 
ifficult to rate fuses. In use fusesexpanded and contracted, and after 
pene in use for a time changed their rating very much. "This would 
he thought, be always one of the difficulties of rating fus An in- 
iln и А ‹ ating fuses. An in- 
Ing point was that copper wires when examined under a stron 
magnifying glass showed a multitude of transverse cracks appearing 
to go right down into the metal. As to the arran ement of the con: 
ductors to make a fuse blow out, there was quite x loy list of patents 
арсар E arrangement, and he was rather surprised that none 
for houso is n used, as they were worth putting into a simple form 
г. Н. M. Savers said he had found copper the mos 
trustworthy material for fuses, provided it ee хш шла; 
ofteu—that was, about twice a year, at the end of August and the end 


of January. 
Mr. С. Н. WonkbINGRAM remarked that this subject had been taken 


He thought the suggestion for crossed wires might be useful in |. 
Re- 


up by a standardisation sub-committee, and he was struck by the 
difficulty of arriving at anything in the way of a classification: Ther 
had accordingly arranged for a number of experiments with different 
ranges of fuses to be carried out on identical lines. Some years 
‘he had made some experiments with house fuses and found that 

amount of power behind the fuse made an enormous difference. In 

the matter of the rating of fuses, there was certainly a good deal to be 
‘done. Nearly everyone rated fuses too highly. He had experimented 
with fillings for enclosed fuses in damp situations, but in no case had 
any caking occurred. 

Mr. J. J. FAsoLA showed a fuse for use on 10,000 volts. This was а 
type of oil fuse much used on the Continent. The fuse was in air, and 
wus so arranged that it made contact with the oil at the moment of 
disruption, and the fusing current could be predetermined fairly accu. 

rately. If, however, the fuse was completely immersed in oil it was 
impossible to rely upon the fuse to blow at a predetermined current, 
The best solution of the problem for heavy currents was, he considered, 
a switch as mentioned by Mr. Patchell. 

· Тһе Presipent (Col. R. E. В. Crompton) concluded tho discussion 

with some general remarks. | ‚ ‚ 

Mr. Е. В. ScHATTNER, in a written communication, said that it had 
been his experience, gained under the severest working and short. 
circuit conditions, that fibre was the only material which would answer 
satisfactorily as a casing for enclosed fuses, Copper and silver were 
undoubtedly excellent fuse metals and excellent results had been ob- 
tained with zinc. Aluminium, however, was dangerous, as it was 
liable to flux with almost overy filling and produced a Nernst glower 
effect, especially on limited load short-circuits such as were mostly 
obtained. He had come to the conclusion that the essential require- 
ment in a good enclosed fuse was the immediate cooling of the arc and 
vapours. е showed two types of fuses on this principle, and these, 
the Koolark and the Partridge high-tension fuse, depended for 
their satisfactory operation on this principle of instantaneous cooling. 

Mr. J. H. M. WAKEFIELD (communicated) mentioned that the three 
ampere fuses used by the Post Office for protecting telegraph and 
telephone wires against lighting and power circuits outside а buildin 
were made of soft drawn platinum wire 5 mils in diameter, connect 
to copper caps and enclosed in a glass tube Jin. diameter Bi y 
long. Platinoid wire was used in the first instance, but weather effects 
soon showed that disconnections in the fuses were very frequent, 
especially after a frost. The effect of contraction and . no 
doubt applied to a case of this kind. Platinum wire was, therefore, 
substituted, and up to the present had been found to meet requirements 
satisfactorily. 

Dr. C. С. QARBAKD (communicated) said that a good deal те 
heard some years ago of the discovery іп America of so-called i 
arcing ” metals. He understood that metals of the cadmium (or et 
group entered into the composition. The oscillograms given n ы 
Paper seemed to show that those particular“ nu сузе 
arced more than апу of the others. His Өш witi r и 
had been that the amount of power behind the fuse was d vs 
important factor. The severest conditions for a test appea vith 
close up to the terminals of a large battery. He did Dot Agre ad 
the authors’ definition of the time element. and if this was адне 
on the fuse it would be very misleading to the огаш dim 
The time element was of great inportance, however, in ie Кш 
with fuse-shunted trip coils. The main object of а time е e 
euit- breaker was to attain the possibility of having e den 
breakers in series, so arranged that with a definite ov er ero hd 
them they would open in a predetermined order. In » Pape ible to 
now before the Institution, he had shown that it, was D nd de 
attain that end by simply altering the size of the fuse wi ve at that 
authors had shown also that it was quite impossible to ania 
end by altering the materials of the fuses or their n m 16555 
was forced to the conclusion that some kind of clectro-mectiat 
trolling device must be used. he ex- 

Mr. j. T. Moxiis (communicated) asked for an 1 п. 
perimental method employed for obtaining the 3 e bere 
Regarding the time element of fuses, he described ins эон Ме 
wires of tin and tinned copper of equal fusing currents aa 
in series and switched on to a voltage well above that ы of Ne. 
fuse them. The tinned copper only fused. Also a р with a piece 
tinned copper (F C. 26:2 amperes) was connected in ser © fused. Poe 
of No. 30 tin (Е.С. 3:5 amperes). The tinned copper 1 of a distri- 
sibly this fact might be made use of for cutting оп! Г ШУ it woul 
buting system in the case of a short-circuit, and vanae теша. 
appeur useful for the protection of certain measuring ins 1105 


DISCUSSION AT MANCHESTER LOCAL SEC mA 


Я TEE 
The CuaigMAN (Mr. M. B. Field), in opening n mes (^ l'rof. 
pressed the hope that the additional information E plished in full 
Schwartz, during tke reading of the Paper, would be pu 
in the Journal. f hi 
Dr. C. C. GARRARD then spoke. The substance o us ati 
1 En the written communication, given above, in б 
with the discussion in London. . ое su 
Mr. WX. CRAMP suggested the ibility of attacking the wha tnie 
ject from a more theoretical standpoint Preece’s origin 1 
T 


was derived from the equation С? = KJ IE, in which K w 
gramme 


р MES 

stant, D diam. of wire, C fusing current, J Joule's equ! valent ane 
calories), T temp. rise of the wire at fusion, E emissivity anes of wire 
calories per sec. per degree at temp. of fusion, p Spec. к py assuming 
at temp. of fusion. Mr. Preece introduced — s. formula 8 
everything constant but C and D, and expressed bi 


æ 


remarks i$ 
ection 


THE ELECTRICIAN, MARCH 13, 1908. 


C=K,D*”, Ki being 40 when D was expressed in inches. In 1892, 
Ayrton and Kilgour found values of E, for platinum wires of 0-003 in. 
to 0:014 in. diam., varying from 0:002 to 0-005, thus causing large errors 
if E was considered constant. What was required, then, was to obtain 
values of E and K for the following variables: (1) different metals ex- 
posed in air, (2) different metals enclosed, both of these with terminals 
of large and small mass of various materials, and the lengths chosen 
should be based upon results similar to those in Fig.2. The photo- 
graph shown of a tin fuse blowing and containing lines, which the 
authors said were due to luminous hot beads of tin t rown out, did not 
seem conclusive, since the hot globule, whether luminous or not, 
would probably be sufficiently active to affect the photographic plate. 
He asked for a definition of the term “arc,” and whether any distinc- 
tion was drawn between the vapour arc and the oscillating discharge. 
The authors had not called attention to a marked effect visi ble in curves 
А and B, Fig. 6. The blow-out should have been much more marked 
in Bthan in A. The reverse, however, was the case, showing that the 
inductance added by the blow-out coil more than compensated for the 
blow-out effect. Finally he called attention to a number of enclosed 
fuse samples tested some years ago on behalf of the Admiralty. 
Siemens & Halske's silver wire fuse embedded in plaster of paris had 
never failed to act, whilst on the other hand Dorian & Smith's 
damper porcelain holders smashed frequently on short-circuit. The 
no-arc fuses were very unsatisfactory, as they would blow, and still 
continue to carry almost full.load ‘current with a slightly higher 
resistance, 

Mr. S. J. Watson (Bury) 


regretted that the authors had not dealt 
more fully with aluminium 


as a fuse metal. He had found it of great 


service in feeder pillars and distribution boxes. Не agreed with the, 


authors in condemning semi-enclosed fuses, and had had trouble with 
them, due to the molten metal being sprayed over other apparatus. 
Total enclosure of fuses was necessary to eliminate fire risks. 
cient stress had hardly been laid upon the necessity for constancy of 
composition in fuse metals, and he thought this a matter to which 
more attention should be.given by manufacturers. | 

Mr. С. F. Змітн asked for further information in connection with 
the general method of carrying out the experiments. The majority 
of the tests were carried out on a circuit with a definite resistance 
sufficient to produce a drop in the circuit of 3 per cent. with the 
normal fusing current of the fuse. This appeared, at first sight, a 
rather arbitrary condition. and the usefulness of the results for general 
conditions might be found to be considerably lessened thereby. The 
“ drop іп the leads did not, however, depend solely upon the resistance 
of the circuit when a sudden rush of current occurred, аз there was 
the other factor producing the drop (viz., the self-induction). He had 
calculated out roughly the value of the self-induction in an ordinary 
two-wire circuit, taking two parallel conductors separated by a dis. 
tance equal to 10 times their radius, and it worked out at O'L milli- 
henry per 100 yds. of circuit. Assuming a circuit 100 yds. in length, 
and taking the rate of fall of the current after its maximum value was 
reached from the oscillograms in Fig. 4&—viz., 55,000 amperes per 
second —the drop in the leads due to self-induction during the blow- 
ing of the fuse appeared to be 3:3 volts—i.e., greater than the 


“drop” due to resistance. This, however, was not а fair measure 


of the effect of the circuit inductanco, since the authors’ curves 
wero obtained with a choking coil of 23 millihenrys in the circuit, 
and the rate of fall of current in a circuit without artificial inductance 
would be about 230 times as great as that stated. He did not think 
that anything likeso great a rise would actually occur, as it seemed as 
if the inductance of the authors! choking coil was much less than 
25 millihenrye at the moment of melting of the fuse. Referring to curves 
given by Oelschläger in the Efektrotechnische Zeitschrift in 1904, he 
ound that on a short-circuit made as nearly ‘‘ dead " as possible, the 


value of the rate of change of current was practically 9 x 105 amperes 


per second. The conclusion Ре wished to draw was that the 
self-induction of a circuit was a matter of absolutely vital im- 
portance to the manner in which the fuses. were blown, and 


the amount of inductance in an ordinary lighting circuit was 

y no means negligible when considering the effect of a short-circuit. 
He thought the reason why tte effects obtained by the authors ap- 
peared to be independent of the generator capacity was that the 
drop“ in the circuit was very great relatively to that in the gene- 
rator armatures. It was not really the capacity of a generator which 
determined the extent to which its vo tage would be maintained 

uring a short circuit, but its inertia, mechanical and electrical. 

Prot. A. SCHWARTZ, in reply, said that the normal fusing current 
could be determined from a curve. This should be plotted on a time 
base, taking, in the first instance, currents slightlv.in excess of the 
N.F.C., and then reducing the current and noting when the curve 

came parallel to the axis of time. Dr. Garrard had also suggested 
that the time element of a fuse should be expressed by a curve, and 
that, no doubt, was the most correct way : but it could not, in that 
form, be put upon the label of the fuse, whereas the author's defini- 
tion allowed of this being done. The author's rating of a fuse might 

„perhaps, expressed most clearly as follows :—‘ ‘The rating of the 
fuse as expressed on the fuse label may include the normal full-load 
current of the circuit, the sensitiveness and also the time element, the 
product of the full-load current of the circuit and the sensitiveness 
living the normal fusing current of the fuse.” Aluminium was highly 
electro-positive to copper, and in damp situations considerable corro- 
sion occurred where the two metals came into contact. This condition 
might be ameliorated by coating the surfaces with black lead or tin- 
ning the copper fuse contacts. Further, with small round wires the 


skin of oxide would hold up the molten metal until vaporisation 
occurred. 


Suffi- 
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Mr. W. H. L. James, in reply to other questions raised, suid that in 
connection with the use of the term “ по arc," an arc might be said to 
take place whenever a current passed between two electrodes through 
a column of vapour. Thus, an are would take place, though often of 
very short duration, each time a fuse was blown. In the Paper, how- 
ever, the term are“ was restricted to occasions when tho severity. 
was such as to cause damage to the terminals attached to the fuse. 
The slope of the curve showing rise of current confirmed Mr. Smith's 
idea that in short-circuit tests there was a diminution of tho induc- 
tance owing to the core becoming saturated during the rush of cur- 
rent. It was worthy of note in connection with Mr. Smith's remarks 
on the inductance of the cable itself that pressure rises had been ob- 
tained without artiticial inductance, the pressure riso, however, was 
small and of very short duration. 


— — 
SINGLE-PHASE ELECTRIC RAILWAYS,* 


BY M. N. BLAKEMORE. 


The author has gathered together the following data showing the 
present position of single-phase electric railways in America, and 
the great developments which have taken place in only three years. 
Particulars are given below of 28 lines totalling 966:8 miles, of 
which 689°8 miles are in operation, the remaining 274:5 miles being 
under construction. The total number of cars in use is 240 and 
57 locomotives, totalling 137, 400 H.P, | 

All of the installations are operated from в single catenary line, 
with the exception of the New Haven road, which uses the double 
eatenary line construction. The pantagraph trolley is almost ex- 
clusively used, although a sliding bow trolley has been tried, but is 


not во successful. This is due to the fact that the sliding bow trolley 


does not respond so readily to the varying heights of the wire. 


Single-phase Electric Roads in America. 


Length | Line charac- 


: (miles) of teristics, | Electric 
Name of road. ling «m T “ү | 
electrified Voltage. Cycler Ar ted. 
E N | 
Indianopolis & Cincinnati Trac- | 116 f 3,300; 25 \ | Dec., 04 
tion Со. ...... ......... . . 550 D.C. f 
Westmoreland „ г 6:6 | 1,200) 25 |Mar.,'05 
San Francisco, Vallejo, Benecia & | » А 
Napa Valley Ry. Со. PEE 34 | и 25 June, 05 
Atlanta Northern Traction Co. ..| 18:2 2.200 25 July, 05 
Warren & Jamestown Street R. CO.] 22:5 3.500 25 Aug., 05 
Long Island Railroad Co. ODE 5 2.200 25 |Sept.,’05 
Spokane & Inland Ry. Co. 115 f 550 D.C.) Nov., 06 
Erie Railroad Co 54 11.000 25 |Dec.,'06 
АЗОР 
i Cone Sweet) 215 | 6,600) 25 |Jan, 07 
Pittsburgh & Butler Street Ry. 33 f 6600; 25) Мау, ’07 
Со 999;§ö 8 | \ 550|DC.J| ^ 
New York, New Haven & Hart- 11,000; 25 К 
ford Railroad Со. .................. | 22 { 600 pc.) July, 07 
Windsor, Essex & Lake Shore 28 6600! 25 Sept. 07 
Rapid Ry. ......... essem] d pt., 
Grand Trunk Railroad Co. (Sarnia } 3-5 3.500| 95 
Tunnel) e PE , ` 
Visalia Electric Ry. Co.] 23 | 3.300) 15 | 
Chicago, Lake Shore & So. Bend 1 78 i f 6,600 DG S 
Бу. p ·˙» na sesia 08 | 575 | D.C. 8 5 
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obvious for what class of readers the author has intended it, 
From the preface we learn that the book is for beginners 
having an elementary knowledge of electricity ал mag- 
netism, but, to judge from the almost total absence of mathe- 
matical reasoning, one might be inclined to think the author 
had in mind either very young beginners, whose mathematical 
education has not yet commenced, or men who have never 
studied mathematics at all, but have somehow picked up a 
working knowledge of electrical engineering and are desirous 
of getting this into some sort of scientific order. 

On the other hand, some of the more intricate subjects are 
treated in so short and almost sketchy a way that none but 
readers already acquainted with them will. understand what 
the author is aiming at. Take as an example the description 
of the Kallmann Narrow Range Voltmeter on; page 58. 
Kallmann's own explanations, theory, and diagrams fill 
several pages of the Elektrotechnische Zeitschrift ; the author 
treats the whole subject in two pages, and does not even 
mention the main object of the System, viz., the standard- 
ising of voltmeters by the use of certain resistances and 
with greater accuracy than is possible by comparison with 
another voltmeter. The application given by the author is 
only one out of several, and not the most important one. There 
is also a tendency to put too much stress on so-called practical 
rules, or, more correctly, rules of thumb. There is no objec- 
tion against such rules if used by the experienced engineer, 
but they are not good tools in the hands of either the very 
young student or of the so-called practical man—that is, the 
man without any scientific basis to his knowledge. For what 
class of reader, then, is this book suited? We think, for the 
well-advanced student and the scientific engineer. Notwith- · 
standing the blemishes here pointed out, there is plenty of good 
matter in its 317 pages, and in parts additional interest is 
evoked by the skilful way in which the author avoids the use of. 
mathematics. It is as though we were watching a carpenter 
doing work with a pocket-knife for which other workmen 
would use high-class tools. The performance is interesting 
and excites admiration for the skill of the performer; but is it 
expedient ? We doubt it. The first chapters are a perfor- 
mance of this kind. Starting from the assumption that unit 
current flowing round a circle of 1 em. radius produces a field 
of 27 units at the centre, and assuming Ohm's law, the author 
deduces by sheer logical reasoning, and almost without using 
mathematics, all the relations between currents and magnetic 
fields which are essential in the working of dynamos. Even 
such subjects as the use of the ballistic galvanometer for test- 
ing iron, the hysteretic loop, the influence of hysteresis in 
measuring instruments and the potentiometer are treated 
without using mathematics. To a person familiar with the 
orthodox that is, the mathematical—way of treating these sub- 
jects, the author's way of pure logic and common-sense will 
be delightful reading and sufficiently convincing, but we donbt 
whether it will be so to the mind not trained to think matho- 
matically. A good feature of the book is that at the end of 
each chapter examples are set to be worked out by the student, 
the true solution of the problems being given in a table at the 
end. 

The chapters dealing with the design of dynamos are rather 
more elementary than one would expect, even in a book for 
beginners, and the rule-of-thumb principle might have been 
softened by the application of sound logic, in which the 
author has proved himself to be a master in the theoretical 
part of the book. Instead of this he gives certain purely 
empirical formule without any criticism on his part. As 
examples may be mentioned Hobart’s reactance voltage for- 
mula, where number and grouping of conductors in the slots, 
chord winding and other determining factors are simply 
ignored ; the formula for iron losses (p. 173), where saturation 
in teeth is left out of account, and the readeris not instructed 
whether the formula applies to the unloaded or loaded condi- 
tion; the table of output coefficients on р. 150, irrespective 
of voltage ; the formula on p. 172 for diameter of shaft, which 
neglects size and weight of armature and span of bearings. The 
method of balancing lap-wound armatures with equipotential 
connections, recommended on p. 123, will not appeal to prac- 
tical men as а particularly convenient one. By “ balancing ” 
the author means so adjusting the field system in geometric 


which we have recently observed—namely, the use of a 
number of атс lamps which are switched on and off again 
at short intervals—will not be followed to any great extent. 
Such a method is little short of barbarous. 

The effectiveness of illumination for advertising must, of 
course, depend upon the character of the neighbourhood, | 
and on the work of the population. There would be little 
point in carrying on such ad vertising in certain parts of the 
City of London, which are deserted after a comparatively 
early hour in the evening; but in most towns, including Lon- 
don itself, there are certain neighbourhoods where the streets 
are more or less crowded with people bent upon the lighter 
things of life after the day’s work, and in these parts the 
electric sign is capable of making an impression to good 
effect. It would, of course, be necessary for the electricity 
undertaking to supply electricity for such purposes at a 
reduced rate, which can easily be arranged by means of 
time switches, and the additional load secured would un- 
doubtedly be welcome ag giving an improvement in the 
load factor. 

For those who are sceptical as to what can be done in 
the way of electrical advertising it is well to refer to the 
United States. In a Paper read last year by Mr. E. I. 
DASENT before the Pacific Coast Advertising Men's Associa- 
tion at Sacramento, it is stated that a great deal of business, 
follows the advent of the electric sign. Even staid con- 
servative concerns, such as banks, have come to realise 
its great value. A prominent banking institution of Port- 
land, U.S.A., some time back broke through its traditions 
and put up an electric sign, of the “flasher and chaser " 
type, bearing the legend, * We pay four per cent." Theday 
after its installation a stranger entered the bank and de- 
posited £2,000, remarking that he did not reside in the city, 
but had been so impressed by the sign the evening before 
that he had decided to open an account. Apparently the sign 
is a large and expensive one, but Mr. DASENT was assured 
by an officer of the bank that the protits traced directly to 
its influence paid for the sign within eight days after its 
installation. Even churches are installing electric signs, 
and in Brooklyn, Cleveland and elsewhere they are used 
by houses of worship with gratifying success. According 
to Mr. BENJAMIN WALL, in the Electrical Review of N ew 
York, there are more than 10,000 panel signs used in 
greater New York alone, each containing 24 lamps, some- 
times of 4c.p. and sometimes 8cp. The United Cigar 
Stores Co. uses 9,000 lamps in this way in and around New 
York. It may, therefore, be concluded that the load in the 
United States due si mply to electric siens is very consider- 
able, and although, possibly, these signs may not appeal in 
such a marked degree to people in this country, there does 
not seem to be any reason why they should not. form a 
most desirable load. 


REVIEWS. 


Copies of the undermentioned works can be bad from The Blectrician Office, pot 
ee, on receiptof published price, Add 5 per cent. for abroad or for foreign books, 


— — 
Continuous Current Engineering. By Aurrep Hav. (London: 

Archibald Constable & Co. Рр. x.—317. 58. net. 
This book is distinctly better than the average productions 
Which at present flood the market of electrical text books. 
9 great variety of subjects treated almost justifies the 
somewhat ambitious title, and the treatment itself is generally 
lucid. Yet the work is not quite satisfactory. It is not very 
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relation to the armature that there shall be no P.D. between 
any two brushes of the same sign if the equalising connections, 
as well asthe cables connecting the brush spindles, are removed. 
The machine is to be run in this condition, und the field 
adjusted geometrically until equality of potential is attained. 
How much labour will be required to open the equipotential con- 
nections in, say, a 500 kw. armature for this test and then 
make good again the author does not say ; we think a gauge 
by which the field is set so as to leave equal air space all round 
the armature would be a less costly and more expeditious way 
of balancing. The chapter on secondary cells and the various 
kinds of boosters is very good and, as regards the latter, fairly 
complete. Arc lamps, incandescent lamps (including the latest 
forms of metallic filament lamps), mercury vapour lamps and 
photometry are treated more from a descriptive point of view, 
but up to date, as is evidenced by the fact that the author has 
included the latest form of Ulbricht's globe-photometer. There 
is finally а very readable chapter on switches and switch-gear, 
and some instructions as to designing circuits and placing 
switches or other instruments for definite cases. A feature of 
the book may be mentioned in conclusion: the author gives 
frequently the average ruling prices for dynamo machinery, 
lamps, measuring instruments, switches, fuses and other acces- 
sories. Notwithstanding the few minor blemishes we have 
here mentioned, the book can be recommended ; it is full of 
useful matter condensed into а small space, and it will be 
appreciated by the advanced student. 


Technical Dictionary in Six Languages. Vol. II.— Electrical 
Engineering. Ву K. Dzixnakbr and A. ScHLOMANN. Edited by 

с KiNZBRUNNER, (London: A. Constable & Со.) Рр. хіі. + 2,100. 

в. net. l 


The lot of the translator of technical articles is not a happy 
one. Not only has he to evolve an article reasonably correct 
and fairly readable, a task often somewhat difficult owing to 
peculiarities of construction or expression in the original, but 
he has also to wrestle with more or less obscure technical terms 
and to give them a proper rendering in his own language. To 
accomplish the former with credit to himself requires the scien- 
tific equivalent of prayer and fasting, but there are a number 
of more or les: efficiont aids to the latter. We have lately re- 
ceived a copy of the “ Technical Dictionary in Six Languages," 
Vol. IL, which we think has a claim to be considered one of 
the best of the helps. The present volume deals with “ Elec- 
trical Engineering, including Telegraphy and Telephony," but 
excluding “ Traction," which will appear later with “ Railway 
Engineering." The editors of the series are Messrs. К. Dein- 
hardt and А. Schlomann, while the part under notice has been 
brought out under the direction of Mr. Chas. Kinzbrunner. 
The value of a dictionary of this kind can only be estimated 
after prolonged use, and it is not our intention, therefore, to 
review it here at length, but only briefly to indicate its scope. 
Six languages are included—viz., Ruglish, French, German, 
Italian, Spanish and Russian. Besides these, there are a large 
number of illustrations, so that, as a last resort, advantage may 
be taken of one of the most primitive methods of human com- 
munication. The dictionary proper is supplemented by two 
indexes, one covering the first five languages, the other con- 
taining Russian words alone. The use that we have so far 
made of it leads us to think that this dictionary should be of 
great value; and it has the advantage of being fairly up to 
date—a matter of great importance in electrical work. The 
inclusion of a large number of phrases built up of words all 
having a clear signification which is not altered when grouped 
together in a phrase is, however, carricd too far and leads to 
an unnecessary multiplication of entries. 


Electric Ignition for Motor Vehicles. By W. Ніввент. : 
Whittaker & Co.) Pp. 128. 1s. 6d. ы e 


This little book contains the substance of some lestures to 
motormen and is intended to reach a standard suitable fur 
dealing with the examinations of the City and Guilds Insti- 
tute. As no electrical knowledge is assumed, the author has 
taken upon himself a considerable task in a small space ; but 
he has, nevertheless, been successful in giving a clear idea of 
what takes place in many of the various systems of ignition. 
In the chapter on Faults more space is devoted to the battery 
than anything else, though, from the point of view of the 


mechanic, faults in the circuit are apt to give greater trouble 
than those in the battery. We also think that something 
more might have been said with regard to “earths.” An 
appendix contains instructions as to charging by primary bat. 
teries, by a dynamo, or from supply mains, aud further informa- 
tion on certain points which should be useful to those who 
wish to make themselves at home in the subject. 


NATIONAL PHYSICAL LABORATORY. 
(Concluded from page 795.) 


The greater part of the report of the Committee appointed 
by the Treasury to inquire into the work carried on by the 
National Physical Laboratory was given in our last issue. 
The report concludes as follows :— 


How best to consult the reasonable interests of private testing 
establishments without impairing the public utility of the Laboratory 
is a question rather of practice than of principle. Before proceeding 
further it seems to be necessary to endeavour to define what is meant 
by ** commercial testing,” as it appears to us that there has lieen some 
confusion of ideas in much that has been said and written on this sub. 
ject. In the first place, there is the ordinary testing of material: to 
ascertain whetker their quality and behaviour are in accordance with 
the requirements of contracts. Testing of this nature, chough much 
of it is now done in the testing departments of various manutacturers 
as part of their contract, appears to form a very considerable and pro 
bably the most lucrative part of the total work of private testing 
establishments, It is usually strictly routine work within defined lines 
to determine whethersamples accord with specification, and does noteall 
for anything but care and observation. We may, perhaps. for the sake 
of distinction, denominate this contractual testing, and it 1 
u position apart from other testing or standardisin work. ; ar : 
public interests are concerned it is a matter of indit erence w is 
‘s contractual testing ” is carried on, and the chief ways Uds any 
restriction upon it would affect the National Physical Lab a 
would be in its finances, and in the loss of its effect on the э 
the staff of experimenters. The other branch of “commercia : 
ing is in the nature of investigation for commercial m : 
various substances in which no question of contract arises. ЧЕ 
distinct from research in the strict sense of the term, it common е 
in it an element akin to research. For example, а railway eine 
desires to experiment on the substance of their rails, either 5 
or to be made. A submarine cable company requires MOR E d s 
the conductivity of copper or the various insulating 1 0 pane 
gutta-percha, balata or indiarubber. A harbour aut on hh 5 
an investigation into the concrete, stone or mortar with ш 
works have been or are to be constructed; or an ыы чы 115 
company or public authority wishes for а thorough inquiry and skill 
tric lamps or conductors. Such inquiries demand much time enis 
and the results may not only affect important с. и ae 
takings, but also be of great public interest. Many : а 
in such investigations are of the same nature as those о т үз and fot 
testing,” but require to be re ted under varying con Por singly, 
lengthened periods and to be tabulated and analysed. 1 кош 
tho tests may be of the routine character familiar n 1 1 
testing,” but their scope and outcome are different an m 9 
tion and adaptation to the end in view, if valuable За aie 
obtained. ‘Though investigations, of which the above are ich more 
have been and can be undertaken by private и, E 
or less efficiency, we are of opinion that applicants M n ed its asi 
the National Physical Laboratory ought not to ee De uh dertaken 
tance in such inquiries because the work could possible E the api 
elsewhere also, if preferred. Apart from the A the аш 
cants, it would be an injury to the public at large о highly 
ritative results of euch investigations from а public ш ү кш 
equipped both аз to personnel and machinery; ап dertaken at t 

ssible that if such investigations cannot ed in numbers o 

ational Physical Laboratory they will be diminis se estigatorY test: 
not entered uponat all. To place restrictions upon der the advance 
ing," as we may perhaps call it, would be to hin = applied to any 
knowledge. It is not a question of the kind of tes d objects ef the 
particular substance or material, but of the nature A eon 
investigation to be undertaken which differentiates 
and“ investigatory testing.” 


Recommendations.—We think that the Газо „but that ne 
absolutely free with regard to “investigatory tes renting 1 
public harm would ensue, while the case of those rep 


testing establishments would be substantially met, if азар 
dis contractual Me ack however. 
defined. We, therefore, recommend this restriction, тебу electri 
to the following exceptions: There are кото tests, : 


о the 
from undertaking the work merely on the ground tha ith the re 


ay 


if 
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apply to “ reference testing wherever, in cases of dis oute, the parties | charged his duties, У ‘our dship' 
concerned agree to refer their difterences to tho authoritative décision obedient mes кшш ша а 
of the Laboratory, or where the Laboratory is called in by & Court . : . 

of Law or of Arbitration. Lastly, in view of the character of the (Signed) „© W. BALFOUR. W. J. CRossLEY. 
Laboratory as a puhlic institution, we think it ought to be free to А. „ое | ROBERT CHALMERS. 
accept any work which any Government Department may desire to 6. C. u Seer J. Wourr Barry. 
commit to it. In this category we include the work until lately * Me V PCOTT, Secretary, December 16, 1907. 
carried out at Cooper’s Hill on behalf of the Indian Government, 


Reference testing for the settlement of disputes would not, in our Note by Sir A. Nole and Sir J. Wolfe Barry, 


opinion, involve any undue interference with the work of outside а € А 
agencies ; while as to Government work, it is improbable that much We are of opinion H iat the „ waich we have recommended 
above in respect of “ contractual testing” should come to an end 


of this would in any circumstances find ; iv i „„ re 
i 1,674). ces find its way to private testing after a detinite time. А restrictive period of 10 years would, we 


think, adequately meet the case resented to us on behalf of private 


As an additional safeguard against injurious competition with pri- 
vate enterprise, we think wherever the зате tests of materials are 
carried out, both by the laboratory und by outside agencies, care 
should be taken that the fees charged by the former should be at least 
a5 high as those normally current. In the case of reference testing we 
think they should be distinctly higher. It has been represented to us 
that the fees at present charged by the Laboratory for ordinary com. 
mercial tests are in some instances lower than those usually charged 
by private establishments. We fully accept, the assurances of the 


December 16, 1907. (Signed) A. Nose, J. WoLrk BARRY. 


The Minutes of Evidence taken before the Departmental 
Committee have also been issued, and in what follows we draw 
attention to some of the more interesting points raised by the 
witnesses. 


intended to apply to the testing and verification of instruments (and, 
in connection therewith, of their component parts), which is much 
more generally, апа in our opinion quite rightly, admitted to be within 


tory was at liberty to test processes but not samples. He was of the 
opinion that us regards chemical work the fees charged were too low, 
but so far the harm done had been infinitesimal. The discrepancies 
which had arisen in testson the same substances made by the Labora- 
tory and private analysts were then mentioned. Sir William speci- 
ficially referred to the * cod-liver oil case," and considered the differ. 
ences in the results to be due to the inexperience ot the analysts at the 
Laboratory, a fault which would be corrected by time. The tendency 
at present, was for a man to send his article to tho Laboratory for the 
sake of the certificate, but to rely for his information on the work of 
a private analyst. Routine work, such as the testing of large numbers 
of clinical thermometers, ought to be excluded, as it prevented re. 
search being undertaken. 

Dr. P. F. FRANKLAND, F. R. S., su ported Sir William Ramsay as 
regards the limitations imposed by the Committee of 18:8. Commer- 
cial work would interfere with research. He considered the pam. 

hlets issued as unprofessional. while the testing cf materials by tne 
boratory was likely to interfere with private practitioners in future. 
He saw no objection to the Government Departments using the Labo. 
ratory. i 

Mr. Bertram BLOUNT thought that only research work should be 
carried out at the Laboratory, while purely commercial testing of 
materials should be rigorously excluded. The standardisation or in- 
struments did not fall within this category. He also referred to the 
inaccuracy of the tests made by the Laboratory and submitted figures 
of analyses made on a sample of copper supporting his contention. 
He thought that carrying out work for Government Departments was 
undesirable. 

Messrs. D. Howakp and E. W. MoxkHovsk gave evidence of the in- 
terfering effect the Laboratory would exert on commercial work. 

Mr. H. E. Haxrison also objected to the Laboratory undertaking 
commercial tests, but, researches on new material and apparatus might 
be made. He complained that the certificate was used for advertising 

urposes, and cited specific instances. He considered a great deal of 

arm was done by the issue of untrustworthy secondary light stal.“ 
dards by the Laboratory. Lamps with bayonet socket holders were 
quite unsuitable for this purpose. 

Sir JosePH Sway, F. R. S., took up the same point of view Secrecy 
was essential if certain investigations were to be carried out at the 
Laboratory. The question of deferring publication of the results for a 
limited period should be left to the Executive Committee. 

Sir ALEXANDER KENNEDY, F. R. S., thought that commercial work 
should not be undertaken except in connection with scientific investi- 
gation. He agreed that publication of the results might be deferred 
for a time at the discretion of the Executive Committee. 

Sir Wm. Preece, F. R. S., did not think that the work of the Labora- 
tory encroached unduly on that of private enterprise. He dealt very 
fully with the question of electric glow lamps, and was of the opinion 
that the Laboratory might do useful work in bringing about greater 
uniformity in this direction. If all lamps were distinguished by an 
efficiency mark the consumer would no longer be ignorant of what he 
was buying. 

Mr. A. СЕТЕР concurred in the recommendations of the Committee 
of 1898. He thought that commercial testing was contemplated, and 
he considered an authoritative institution of this kind very desirable. 

Mr. R. K. Gnav did not think that the Laboratory would grently in- 
terfere with private work, and that it should be free to undertake all 
tests. Higher fees should not be charged for test work. 


z Subject to the note appended. 


that of glow lamps (1.811). Where such a doubt exists, it must be left 
ое Executive Committee to decide what course of action should be 
ollowed. 

The second of the Specific points to which our attention has been 
called by your Lordships’ minute is the question of the publication of 
ull testing work conducted at the Laboratory. On this subject our 
conclusions may be very shortly stated. It was urged by some 
witnesses that immediate publication should be the invariable rule, 

)y which the propriety of the Laboratory 


viduals and fully paid for by them. Tho existing rule, based on the 
recommendation of the Conimittee of 1898, is to publish all such re- 
sults, except іп special cases approve: beforehand by the Executive 
Committee. In practice very few, if any, exceptions havebeea admitted. 
We think that the rule, as interpreted, has proved too rigid and should 

relaxed. There is cogent evidence that. insistence on immediate 
publication of results has already deterred, and must often deter, 


ardly be attainable through any other agencies (1,318, 1,568, 1,623). 
In one case it has been suggested that the operation of the rule has 

en to hand over to Germany an important branch of industry which 
might otherwise have been secured for this country (1,761). 


We are of opinion that the Executive Committee should hold them- 
selves somewhat freer than heretofore to exercise a discretion as to 
the withholding of results from publication, either wholly or in part, 
or a limited number of years. But. we also think that, in cases where 
publication is thus deferred, a considerably higher fee should be 
charged to the persons for whose immediate benefit the investigation 
is to be carried out. It is possible that by raising the fees for re- 
ference testing, and b increasing the number of research investiga- 

half of private pecsons, and the charges made 
ОГ them, the Laboratory may be enabled to recoup any loss of pro- 
*pective income caused by the restriction on contractual testing. . 


It has been Suggested that the authorities of the Laboratory might 
a advantage be kept more closely in touch with the practical needs 
0 Industry by the institution of small advisory committees гергезеп- 
tative of different technical interests (346, 576). The Executive Com- 
mittee has already power to appoint sub-committees of this kind, 
Including members not already on the Gerferal Board or Executive 

ommittee; and we understand that such committees were, in fact, 
appointed at the institution of the Laboratory and tbat their members 
ar А ently consulted by the Director, although no regular meetings 
are hel (1,785-1,796). We recommend that these committees be kept 
up to date and in close touch with the Executive Committee. 

ШШ) ubject to these observations we do not consider that any alteration 
10 тедшгөй in the scope of the work of the National Physical Labora- 
Сор, › ав defined by the Committee of 1898. The conclusions of that 
ы росе Mere, with minor exceptions, generally accepted by the 
Ms Mr who appeared before us; and we have not thought it neces- 
„ do more than recommend certain slight modifications and а 

17 Precise determination of some doubtful points of detail. 

а conclusion, we desire to record our grateful sense of the assis- 
DUE е rendered by our secretary, Mr. G. C. Upcott, in the course of 

Inquiry, and of the ability and courtesy with which he has dis- 


844 THE ELECTRICIAN, MARCH 13, 1908. 


their correspondents and to the general detriment of the ser- 
vice ; in many cases, also, the lost call must mean loss of busi 
ness to the firm for which it was intended. 

Now, what is really the prime requirement of the busines 
| man—the essence of “the telephone question” from a prac 
tical and commercial point of view? I say unhesitatiogly itis 
efficient service—the maximum of effective calls, promptly 
and effectively dealt with at the incoming end. There is no 
difficulty to-day in equipping and organising a telephone 
service so that the average call shall be put through within 
30 seconds. But it is essential for real efficiency that the 
subscriber, on his part, shall provide facilities for receiving the 
call and organised attention for handling it effectively. This 
the measured rate tariff directly encourages him to do, where 
as the flat rate tariff operates in exactly the opposite way. 
Under flat rates the charge for extra lines is relatively high, 
so the subscriber refuses to take them. The measured rate 
tariff makes low charges for lines and instruments and lor 
wholesale rates for calls. The large user is thus encouraged 
to provide, instead of one or two individual lines and tele 
phones, a group of lines and telephones, made interchangeable 
by means of a switchboard. This arrangement, technically 
known as a private branch exchange," is extremely flexible. 
It can be designed to fit any establishment. Every department 
has its telephone and every call goes straight to its billet with 
the minimum of delay. Аз the lines are worked in a group! 
is seldom that all are “engaged” simultaneously, aud by 
watching the traffic the equipment can be 80 kept up to x 
requirements that ће “ engaged call is eliminated. | ке : 
big user gets а thoroughly effective service, which is w 7 ; 
needs far more acutely than an apparently cheap pd 013 
rate which causes inefficient service is only apparently chen 
I venture to say that the large user has no. real eme 
what adequate telephone service means until he organ, ls 
telephone equipment on the “ private branch exchange s 

What the measured rate principle will do for the 1 
ment of the telephone in Great Britain and for the үке 
of the service is amply demonstrated by results T 1 
Thirteen years ago there were in Greater New a (е 
18,000 telephones under flat rates, and development w is 
stagnant. Measured rates were introduced, ап і ni is 
branch exchange scheme was devised to p T fit 
vice for large usera. To day there are over 300, 115 awi 
in New York. A third of those are connecte A ; 
branch exchanges, and the ineffective call, which T S 
as great an evil in New York as it is in N bs 
has been nearly wiped out. The telephone in 1 | 
sides being used in an efficient way by the large ni 
spread to all sorts of small establishments and = ste ta 
proportion of private residences, for the measur wn 
makes equitable terms to all classes of telephone Pd thes 

Did the Chambers of Commerce but thoroughly Study s 
ject, and realise that the measured rate principe 4 


CORRESPONDENCE. 


рел, emend 


THE FUTURE OF THE TELEPHONE SERVICE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sig: There has recently been much discussion of“ the tele- 
phone question " at Chamber of Commerce meetings and in 
the Press, but several of the most important points are lost 
sight of. Perhaps you will allow me space to state a few 


broad propositions based on long experience and observation 
'of the working of the telephone service in America and in the 
principal countries of Europe. | 

The telephone service we shall have always with us. It is 
quickest, the most direct and the most perfect means of com- 
munication ; and it is the cheapest. Since all business depends 
on communication, and communication is also largely required 
in social and domestic affairs, the telephone service is certain, 
if conducted on sound lines, to have an enormous development 
in this country. In spite of all the difficulties—for a clear 
‘view of the difficulties the student of the subject may read 
« Public Ownership and the Telephone in Great: Britain,” by 
‘Hugo R. Meyer, (Macmillan & Co.)—the telephone system of 
the country doubles itself about every віх years. But I hope 
in my lifetime, aud I am not во young as I should like to be, to 

see at least ten times as many telephones working in the United 
Kingdom as there are now. Such a development can only be 
brought about, however, by an enterprising administration, а 
highly efficient service and a practical tariff. 

The present quarrel of the Chambers of Commerce with 
the telephone administrations is actuated solely by the large 
user of tho telephone service fearing that he is about to lose 
a bargain, which he thinks the flat rate for unlimited service 
gives him. This fear drives him to strange statements. The 
‘measured rate—payment for service in proportion to service 
rendered, a principle which is accepted in all other services 

and all other businesses—is described as “а tax on trade and 
commerce," and as likely to check the devolopment of the 
telephone. 

To describe a change in the method of charging for tele- 
phone service which offers low rates to the majority of users 
as a “tax on trade and commerce” is manifestly an exaggera- 
tion, for the amount spent on local telephone service in the 
averago business establishment is a very small percentage of 
the total working expenses of that establishment. In the 
largest concerns, who are the chief opponents of the measured 
rate principle, tho cost of local telephone service is probably 
only a fraction of 1 per cent. of the total expenses. So much 
‘for the tax on trade." 

.. But the most vital point, and strangely enough it is one 
that is largely neglected by both parties to the discussion, is 
that the measured rate makes for efficiency of service, whereas 
the flat rate directly encourages the large users to spoil the 
gervice for themselves and for others. It is a most difficult 
thing to make the telephone subscriber realise that he is 
largely responsible for the general efficiency of the service. 
Over the actual manipulation of the telephone instrument, 
over the attention and efficiency with which inquiries апа 
messages by telephone are received and dealt with, and over 
‘the facilities provided for handling the telephone traffic 
flowing in and out of his establishmerft the subscriber has full 
control. It should be clear to every telephone user that the 
quality of service other users get largely deponds upon him. 
Yet what is one's daily experience? That the telephone is all 
too frequently left to the office boy or to other junior employés, 
who show а marked disinclination to handle the instrument 
and the service properly, or to deal with inquiries and mes- 
sages promptly and intelligently. Again, the largest concerns, 
the very establishments with which prompt communication 18 
most in demand by the business community, are so continu- 


D 


tariff makes both for general efficiency of service P pe. 
development of the telephone, they would 1 ҮР 
tion the telephone authorities to abolisi = е 

instead of arguing for its retention.— а MNT 
Westminster, March 5. НЕВВЕВТ LAV 


—— 


l 
Electric Traction in the Arlberg Tunnel Аз іе 
the Elektrotechnik und Maschinenbau this tunnel, w sn PLE 
long, will be included in that section of the е 
converted to electric traction. The h ghest Vis adient: ? 
in the middle of the tunnel, there being fa ing 6r, expect 
each side of 3:14 and 2:64 per cent. respectively: : 

that 40 trains, two-thirds of which will be g „sten b 


ously “engaged,” owing to their telephone lines bein b d i hat full advantage m3) be 
, | g con- | been adopted, in order that full aava are 0 

stantly blocked with outward calls, that one is often obliged | regenerative control on falling grà lients. 1 Ву their ` 

to abandon the attempt to communicate with them, after | 3,000 H.P. locomotives each weighing 60 -ced ope" 


having spent much more time on several ineffective calls tian 


15 effective call promptly completed would have occupied. , and the speed 25 per cent. Two hydroele 
п all large towns there are subscribers who are “ engaged " to | be erected in the vicinity of the tunnel for supp 
attempted calls hundreds of times daily, to the exasperation of ! sary power. 


| 
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HOME OFFICE REGULATIONS INQUIRY. 


This inquiry (маз continued on Wednesday, Thursday and Friday 
last week. j 

During an interval between Mr. Ram's recapitulation of objections 
and proposals with regard to the amendment of the Draft Regula- 
tions (as detailed in our last issue) Mr. Gray called Dr. Oliver, F. R. C. P. 
Dr. OLIVER said he had been on one of the Committees who inquired 
into dangerous trades. He could not state the lowest. voltage that 
would cause death. It had happened at 250, but voltages between 
100 and 200 were not entirely free from danger. He thought the pro- 
posed Reg. 50 as to instructions for the treatment of persons suffering 
from shock a necessary regulation. 

Cross-examined by Lord Robert Cecil: Any voltage above 100 sent 
through a man would be somewhat dangerous and a man could not be 
submitted to a £0 volt continuous current for more than five seconds 
without danger. He knew they had had difficulty in electrocuting 
men in America although the contact was good and a very high 
voltage was used. 7 

Mr. Ram's cross-examination by Mr. Vesey Knox, K. C., was re- 
sumed : In regard to Reg. 17, Mr. Ra» said, aupposing the height of 
the bus bars to be 6 ft. they would be within reach, although he ad- 
mitted a man would not be likely to touch them or stumble against 
them at that height. He was willing to consider a brick partition 
between the cells us being a part protection. They would not insist upon 
the 4ft. uninterrupted way, but were, under exemption 4, prepared to 
put every board on its merits. 1n regard to Messrs. Armstrong, 
Whitworth’s works at Newcastle, he believed he did say after inspec- 
tion that he had nothing to suggest. "There the board was entirely 
enclosed. They had a door, and when they wanted to open the door 
there was an arrangement by which they shut off the section. There 
were no bare conductors exposed. 

In reply to Lord R. Cecil, Witness thought the words ‘‘ arranged to 
be exposed" in Reg. 17 might be put “nay have to be exposed." Не 
did not think it desirable to say that the Regulation should not be 
retrospective. They could deal with this matter under the fourth 
exemption. | 

In regard to two photographs of a switchboard at Glasgow, handed 
to him by Mr. Pritchard, he agreed that it complicd with the first part 
of Reg. 17. but not with the last part. This did not mean they would 
have to rebuild it, but something would have to be done to protect a 
man from the conductors on one sideor the other of the passageway. 

In reply to Mr. Morse, Mr. Ram said he did not think they should 
put at the head of the rules, as in the cuse of tho Mine Rules, **so far as 
reasonably practicable"—that was, taking the rulea at à whole. There 
were some individual cases where it had been suggested. 

In reply to Mr. Morse's statement that 75 per cent. of his clients’ 
stations would not comply with the regulation, and that, therefore, it 
was essential that the regulation should not be retrospective, Mr. Ram 
said they were not bound to condemn these stations, but might be 
able to find an alternative course. 

On the resumption of the inquiry on Thursday last week, Mr. Gray, 
for the Home Office, said he had had a consultation with his advisers 
and also with Mr. Vesey Knox, Lord Robert Cecil and Mr. Morse, as 
representing the principal objectors, and had hoped they might have 
arrived at an understanding regarding certain points with a view to 
shortening the proceedings. There was one point upon which they 
had practically agreed. It had been represented, with regard to the 
second exemption, that there were certain railway companies who 
ee electricity for the purpose of their own lines, and the Home 

ffice proposed to mect these cases by the addition at the end of this 
exemption clause of the words, or tor railway purposes.” They had 
not, however, vet had sufficient time to fully consider the effect of this 
addition, and it might be that on further consideration some point 
would arise which would meet with objections that they could not 
now foresee. 

In reply to an inquiry by the representative of the Great Eastern 
Railway Co., Mr. Gray said this exemption did apply to the com- 
pany’s lighting of their own premises as well as to traction. | 

Mr. Ram, further cross-examined in regard to Reg. 17, said a 
switchboard passage way meant auy passage way or compartment 
used in connection with a switchboard that was large enough for a 
peron to enter. Under exemption 4 one could have a pussuge way 
hind a switchboard even as narrow as )4 ft. provided there was a 
locked door at the end and no one was allowed to go behind while the 
board was alive. It was desirable that a man should be able to stand 
upright behind the board. There was, he thought, no difficulty in 
conforming to the regulation. He had himself seen switchboards 
with less than 2ft. behind and with as much as 6 ft. in front, and which 
might just ag well have been further from the wall. In regard to very 
narrow switchboards, if it was necessary to go behind them, it was as 
necessary to have the 3ft. passage way as in the case of the wider 
switchboards. A small board could, of course, be put only 6in. from 
a wall, so as to prevent a person getting behind it. They were. how- 
ever, willing to consider the case of the small switchboard. 

Counsel for Bristol Corporation asked that either Mr. Ram or Mr. 
Gray should give detuils of the accidents upon which the Regulations 
were based. | ү. 

Mr. Gray said they were not desirous of supplying such a list, which 
could only lengthen the inquiry and would not assist it. In framing 
the Regulations they did not pro to rely upon either the fre- 
quency or scarcity of accidents. With regard to certain dimensions 
that appeared їп one of the Regulations, the Home Ойїсе advisers 
considered the dimensions Баай in the French and German rules 
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too small. The French rules were published on July 10, 1907. (Mr. 
Gray read these dimensions.) | 

Mr. Ram was then further examined by Mr. Gray. Mr. Ram said 
he had before him, in specifving the dimensions in Reg. 17, the report of 
the Danger us Trades Committee, and he had also referred to examples 
he had seen where the spaces were provided. It was, in his opinion, 
desirable that there should be uniformity of practice. As to existin 
works, he would bring the switchboard of which Mr. Vesey Knox ha 
submitted photographs the previous day under the exemption. There 
might, however, be difficulties in some cases, but he would bring them 
under the exemption if certain things had a little more protection. 
Tbe Glasgow station would not come within the exemption without 
some addition, which would be very easily made at small cost. 

Mr. SWINBURNE inquired, in reference to a switchboard like that at 
Newcastle, which was fairly safe but did not conform with the Regula- 
tions, should the persons who had put it up write the Home Office to 
obtain sanction, or should they wait until proceedings were taken 
against them? In the event of an accident, what, respectively, would 
be their position if they had obtained a letter of sanction from the 
Home Office or were under exemption 4, but had no record of it in the 
factory form ? 

Mr. Gray said the factory inspector visited the works periodically, 
and if appealed to us to whether any existing switchboard or other 
mechanism complied with the rules, if he could not himself settle the 
point he would appeal to the electrical inspector, who would, if de- 
sired, issue a statement as to whether or not the station complied with 
the rules. Assuming the occupier did not ask, and the fuctory in- 
spector came along and decided thut the board did not complv with 
the rules or come within the exemption, notice would be given to the 
owner to make such alterations as would comply either with the rules 
or with the exemption. A person prosecuted would be entitled to try 
to satisfy the magistrate that while he had not complied with any par- 
ticular rule he had none the less com plied with the exemption. 

Lord R. Ceci. said they ought to have a statement as to the actual 
legal position. It was desirable that they should prepare a short state- 
ment in writing and ч what the present state of the law was. 
What was the power of the inspector? The Home Oflice seemed to 
desire to have very extended powers indeed, and they were asked to 
rely upon the statement that their practice would not be so severe us 
their Regulations appeared to ve. | 

Mr. Gray: The practice of the Government Department is not new. 
The duty of the inspector and of the Home Office is to administer the 
law. It is the practice with regard to any of the rules issued by the 
Home Office to warn the people concerned that they must comply. 

Mr. SWINBURNE: Perhaps a statement of the law and of Home 
Office pruci ice might be given. 

Mr. W. H. P. TOI ELI, examined by Mr. Gray, said he was a member 
of the Committee appointed by the Home Secretary in 1903 to con- 
sider and report on the use of electricity in mines, and u number of 
the matters of tie present inquiry came under his consideration on 
that Committee. Dealing with Reg. 17, Шеге was, he thought, some 
difficulty in fixing any actual standard in feet or inches, and they were 
met with the same difficulty in framing the mining regulations, which 
were discussed all over the ощ by the advisory committee of the 
Mining Association and by the Institution of Electrical Engineers, and 
eventually crystallised into the code issued in 1905. In these Regula- 
tions certain dimensions were set down as to width of passage, and in 
practice those dimensions had not given much trouble, although at first 
they caused some anxiety. It would be of great assistance to have 
definite dimensions in Rey. 17, although there would be some difficulty 
as regarded existing works if these dimensions were included. 

Cross-examined by Lord R. Cecil, Witness said the words ‘‘so far 
as is reasonably possible," which appeared at the head of the mining 
rules, might certainly be put after Reg. 17, but this was, he thought, 
covered by the exemption. 

Questioned by Mr. Pritchard, Witness admitted that there was no 
corresponding regulation in the mining rules to that of the second 

wagraph of the present Reg. 17, but this was probably because it 

аа not occurred to them. he circumstances were not the same as 

in the case of electricity generating stutions. A good deal of new 
work was laid down from dimensions approximating to those given in 
Reg. 17. These dimensions were reasonable aud what he would aim 
nt A new work. It might not, however, be reasonable in every case 
for existing work to be altered to these dimensions. 

Answering Mr. Alex. Siemens as to whether it would not be better 
to alter the definition of switchbourd passage way by adding the 
words unless the same are made inaccessible by a door or similar de- 
vice, which can only be opened when the board is dead,” witness said 
he thought that would be all right, but there must be clearance enough 
for an authorised person. | 

Re-examined by Mr. Gray, Witness said he did not think Reg. 17, аз 
drafted. was more stringent than the mining rule No. 18. 

Mr. J. F. C. SNELL, the next witness, examined by Mr. Gray, said 
he was in entire agreement with Reg. 17. He had seen several low- 
tension boards where at the back of the board there were resistance 
frames, shunt boxes or cables along the floor, all of which formed an 
undesirable obstruction. In extra-high-tension it was not an unusual 
thing to find shunt transformers placed on the floor, or at any rute ina 
position where they formed an obstruction to the passage. He entirely 
supported Mr. Ram's recommendation that the passage way should be 
clear of obstruction, and would, in fact, go further and strengthen the 
regulation. If switchboards were so dangerous that they could not 
comply with the rule or the other regulutious they ought to be rebuilt. 
In regard to specific dimensions, they should ac here as a matter of 
practice to setting a correct standard for the dimensions to be observed 
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in future. He thought the dimensions given were such as would pro- 
perly effect the pur specified. In two cases recently he had adopted 
very nearly these dimensions. А 

Cross-examined by Гога R. Cecil, Witness admitted there would be 
a great number of existing stations which did not comply with the 
regulation, but thought that exemption D provided sufficient protec- 
tion. For future boards the dimensions given were, in his opinion, 
such as should be generally adopted, on the ground that they were 
safest and represented the best practice. In the case of boards not 
complying with these dimensions, under exemption D special precau- 
tions would be taken to prevent persons from working at the back 
when the conductors were alive. 

Mr. Vesey Knox: Do all the sub-stations you have designed comply 
with the latter part of this regulation ?—No, the sub-stations I have 
designed during the last three years would generally comply with 
these Regulations in respect to the dimensions given in clause 17. 

Mr. Morse: Supposing a board has not these dimensions and only 
could be given them at prohibitive cost ?—It would come under ex- 
emption 5 ab reasonable expense. 

Mr. Атах. SIEMENS: Owners of existing boards should rely upon 
exemption, then 1— Ves, if they cannot come under clause 17. Fur- 
ther answering Mr. Siemens, witness did not think it advisable to add 
to the exemption, that ‘‘switchboards not complying with the regu- 
lation should be provided with doors or other Чеге which cannot 
be opened except by an authorised person.” This would come within 
the limit of the сырой D. If they were going to put into the 
regulations every such provision, this would make them burden- 
some. Exemption D would, he thought, be better left in its present 
terms. 

Mr. Gray: In regard to those cases not agreeing with Reg. 17, 
would it be possible to alter all or the greater number to fulfil the 
requirements? Ves. 

Mr. С.Р. SPABKs, engineer - in- chief to the County of London Electric 
Supply Zo., examined by Lord Robert Cecil, K. C., said: It was quite 
pose to provide the dimensions required in clause 17 in many cases, 

ut in others, particularly in some of the largest stations in London, 
such dimensions could not be provided without considerable structural 
alterations, and in some instances would mean actual rebuilding. He 
knew of no single case of fatal accident attributable to less space be- 
hind the switch than that set out in the clause. He did not 
think the exemption suggested by Mr. Snell would be sufficient for 
London stations. With low-pressure boards with ’bus bars running 
right through them there was not room to fix a casing right over 

em. 
Whatever risk there was was taken by a few specially trained employés. 

Cross-examined by Mr. Hunter Gray: He did not think the opinions 

: Ítwo competent inspectors would vary to any extent as to what was 
right or what was wrong in an electric light station. With extra- 
high-pressure stations some extra precautions would be necessary, but 
there were very few of such stations. It was possible that if the 
dimensions set out in clause 17 had been adopted in all cases there 
would not be so much unger as at present, but the existent danger 
was not such as justified the large expense that would be incurred in 
structural alterations if the clause was insisted upon. For new works 
he saw no serious objection to the dimensions mentioned. It was 
probably possible, without structural alterations, to make existing 
stations as safe as they would be under the provisions of clause 17. 
Remote control—that is, switches operated high up on the switch- 
board out of reach by control apparatus below—was the safest method 
of operating in high-pressure work. This was not really necessary in 
low-pressure work, and so far as the present high-pressure stations 
were concerned he did not think it necessary to enforce the remote 
cantrol method. . 

. Re-examined : In certain stations he believed that in order to 
comply with clause 17 it would be necessary to rebuild, and in cases 
where additional land was not available rebuilding would be impos- 
sible. He did not think that an specific dimensions were necessary, 
circumstances governing each individual case ought to be taken into 
consideration. 

Mr. С. ‚Н. Merz, examined by Mr. Vesey Knox, K.C.: The com- 
panies with which he was connected had a large number of large power 
consumers. If clause 17 was insisted upon the cost to these companies 
would entail a higher charge for current. That would be for structural 
alterations to main stations. There were also a number of sub-stations 
to which clause 17 would apply. He did not think this heavy expense 
necessary. If he understood it accurately that the distance from the wall 
to live parts on the board might be docreased if all such live parts were 
protected by a cover and were provided with an isolating switch which 
could be operated easily when the covering was removed, this would 
remove the greater part of his objections to clause 17. He thought it 
was important that tho panels of large boards should all be separate 
und that some device should be provided which would indicate to 
workmen which pancis мего alive. For this purpose he had used a 
wooden har which was quite satisfactory. The sub-division of the 
hoard into separate panels-and the eusily recognised indication of 
which panels were working were the most important points, he con- 
sidered, and these were not mentioned at all in the Regulations 

( roxs-examined by Mr. Hunter Gray: Alterations and improve- 
ments in the design of switchboards were constantly being made 
What he particularly objected to was the dimensions being specitic 
and the same in all cases. He did not think clause 18 (b) covered all 
he had mentioned with regard to separation of panels, &c. With cer- 
tuin designs of switchboards, 3 ft., or even 2 ft., clearance would be 
„ but, of course, a larger spuce would be sufer in all cases. 

ree feet was ample space to allow of workmen working at a switch- 


board. 'To make specific rules would prevent improvement, which was 
going on every day. | KC 

Mr. W. W. LackrE, examined by Mr. Pritchard: In Glasgow they 
had three generating stations and nine sub-stations. He estimated 
that to comply with clause 17 would cost Glasgow Corporation about 
£120,000 in structural alterations, &c. In his opinion it was not neces. 
sary to specify any particular dimensions in the Regulations, 

n Friday the examination of Mr. Lackie was continued. Witness 
said the switchboard ways at St. Andrew’s Cross and Waterloo. 
street sub-stations were not of the width prescribed by Reg. 17, al- 
though they were perfectly safe. At the former station it would be 
impossible to increase the width, as the railway ran behind, and at the 
latter place the width was as small, in some cases, as Ib in. They 
could not do anything to bring it within Reg. 17. 

Cross-examined by Mr. Gray. "Their stations supplied energy to 
certain factories. The arrangements in the factories were satisfactory 
from the point of view of safety of the workmen, so far as he had seen 
them, but the factories were not better protected than the Corpora. 
tion's stations. At St. Andrew's Cross sub-station there was ö ft. b in. 
between the right-hand conductor and the switchboard (shown in a 
photograph handed in), and 2 ft. 6 in. between the left-hand conductor 
and the switchboard. The conductors were at 250 volts above earth. 
There was а glass floor, upon which it would be difficult to get a shock. 
There was a hole in the glass floor below which were the 'bus bars, 
which were at 250 volts. A man could not fall down, he could only 
get one foot down and if he did so he might come in contact with one 
of the bus 'bars at a depth of 12in. Putting fencing round the hole 
would increase the danger, as it would cause dirt to accumulate. 
There were 80 switchboards which they would have to alter to comply 
with Reg. 17, and this would cost £3,000 or £4,000. Even then the 
danger would be increased, as the conductors would have to be crossed. 
He agreed that rome alterations could be made. | ; 

Re-examined by Mr. Stenhouse, witness said the suggestions made 
by Mr. Gray would not, in his opinion, make any practical diflerence 
as regards safety. In some cases they would add to the danger of firo. 
They had inspectors calling at their stations regularly and none of them 
had suggested that the works could not be used with safety to life 
and limb. 

Mr. A. A. CAMPBELL SWINTON offered evidence on behalf of the 
holders of 44 provisional electric lighting orders. He was not repre: 
sented by Counsel. . | 

Mr. SWINBURNE said the objectors were running two cases in regard 
to Reg. 17, one that there should be no dimensions, and the other 
that the regulation was satisfactory in a sense, because it was definite, 
and they wanted some amendment which would also be definite, $ 
that station engineers would know whether they were within the 
Regulations without having to take the opinion of an inspector. 

Mr. Vesey Kwox said his chents would consider that in framin; 
amendments, and they might be able to bring their objections into line 
with Mr. Morse’s. 

Mr. CAMPBELL Swinton said Reg. 17 affected the smaller m 
cerns more than the larger ones. He would have everything bare | 
let the apparatus be dangerous and teach the workmen not to 975 à 
it. The proposed Regulations were not for the protection 0 " 
public, but for the protection of the Home Office, so that if bora 
dent happened they would be able to say they had done 2m 10 
possible. He knew stations where the dimensions under : x 
could not be arrived at without entire reconstruction of the bui ngs: 

By Mr. Gray : He agreed it would, on the whole, be pid Pl 
vent a man from touching a dangerous conductor than mere» ТЕК d 
him not to, but in ОГАШ to the passageways at Sears eae 
Cambridge stations, with which he had been associated Ast Pet 
they broke every rule in the Regulations and had never hu ud 
dent. He had no objection to the Regulations so far as пем 
were concerned. E ho, with Mr. 

Mr. Н. TaLsor, examined by Mr. F. L. Villiers Bayly (w PI nicipal 
C. Fleetwood Pritchard, appeared for the Association 0! * pre 
Corporations and the Incorporated Municipal Electrical Associati 
said that for low-pressure stations he did not consider any T old 
dimensions necessary for switchboard passages. They ha and 3 ft. 
boards at Nottingham, the space at the back being 2ft. 7 Hr thought 
Their modern boards had 5 ft. and 4 ft. 6 in. passages. Due theni 
the old switchboard passages safer, because the men did "i Pid the 
as ordinary passages when passing out of the works, us t АЕК 
passages at the new boards. It would be impossible to е Петја: 
the old boards. If a third party prosecuted for breach of t е ME nM 
tion the Home Office consent would be of no use, and ed ed to 
have to defend the case in face of suspicion that they h 
evade part of an Act of Parliament. ES ast jan that the 

Cross-examined by Mr. Gray: The Associations 0 Reg. 11. 
Regulations should not be retrospective applied рага it would 
If passages were wide enough for men to congregate шше 1 ft. gin. 
encourage carelessness. They had at Nottingham one pE width 
wide between a switchboard and the wall, and he thought © witch: 
sufficient. The greater width in the passages at their An | 
boards was owing to its being considered desirable to erect @ 
npon the foundation afforded by a wall in а subway vodern emptio 
had covered many of the switches on his dynamos. e ex 
would be sufficient if administered properly. The esempi 
by coal mines Rule 56 was preferable to that under ке ‘tate and 
under the former the exemption was from the Secretary 0^ » 
not from the inspector. : rrent and 

Mr. W. B. Woopnovsr said his company had direct-cu switch 
alternating-current systems in close conjuuction on Alte і 
board which did not satisfy Reg. 14 (e). The 100 volt 
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Rau was then cross-examined by Mr. Vesey Knox on Reg. 12, 


and said the second paragraph Applied to both continuous-current and 
alternating-current motors. T 


ailed in consequence of the fuse of the circuit, which was in a room 
below, blowing. i 


| that the capacity of the exempted motors 
(which was put at 4 H.P.) might be increased, as the cost of adding the 
release to some small motors might be out of all proportion. 

that that might be left to the Com- 


In reply to Mr. Alex. Siemens, Mr. Ram said: Having one release 
for several motors was поб exactly the same as having one fuse for 
several motors, although it was parallel in à way. The fuse went when 
there was an excess of current, but tho release operated when the 
current failed. The danger was caused not bv the breaking of the cir- 
cuit, but by re-establishing it. Witness did not dissent from Mr. 
Siemens’ suggestion that the effect of re-establishing the circuit by 
putting in a fuse and by closing the release would be the same. Un- 
doubtedly the better way would be to have each motor separately 
protected. 

By Mr. CozkNs- HARDY: With regard to lifts, if the starting switch 
would remain on in the case of failure of current the no-voltage re- 
lease should be applied. If a lift was safer without it there was no 
obligation to adopt it. Hydraulic accumulators with which there was 
no danger in the re-starting with the resumption of the supply would 
be exempt. In the case of cranes the release should not bea long dis- 
tance away, but at least in the same room. In one instance a man was 
working an overhend travellin crane, the current came off, the man 
got out of the cage, and before ho could get down the current came on 
and the man was crushed. Had there been a no-voltage release that 
would not have happened. 

Mr. SWINBURNE said motors are usually on the moving parts of 
cranes, and asked whether anyone would put the no-voltage release on 
the ground, and Mr. Cozens-Hardy thought they would probably ү 
it onthe moving part. He was acquainted with a case where spindles 
were controlled by remote-control switches on the basement floor, and 
where the only way to get access to the motor switchboard and switch- 

ear was by going down to the basement through а hatchway. He 

id not see how a r.o-voltage release would assist him. In reply to Mr. 
Swinburne, he said his point was that the no-voltage release should be 
at the switches, and it would be difficn't and costly in the case cited 
to bring the main circuits above the basement level. 

Mr, Swinburne suggested that they wouldjhave a relay control, and 
Mr. Cozens-Hardy said if he meant they might have an automatic 
switch arranged to be closed by a relay control, such an arrangement 
o conceivably be adopted. 

п answer to Mr. Woodhouse, Mr. Ram said he did not think the 
cost of fitting the release would restrict the use of motors in factories, 
but it might determine a consumer between adopting electric and 
steam driving when the cost of the two systems was fairly close. Tho 
question of the size of a room in which one man might be entrusted 
with the duty of warning all the operators before paring on the no- 
voltage release was one for the factory inspector. c believed 
Operators in a mill where machinery was driven by a main engine were 
instructed to put their belts on the loose pulleywhen the engine stopped, 

ut having apparatus such as the no-voltage release would be an 
additional precaution. He knew that the original reason for having a 
ho-voltage release on shunt motors was not for the protection of the 
machinery driven by the motors, but in order that the motor would 
not burn out if the shunt tield were interrupted. In reference to a 
case described by Mr. Woodhouse, in which a motor-driven pump was 
used to fill a tank to a required height and then stop automatically, 
and in which it was possible that an unskilled man who might be oiling 
the pump might be injured when the motor started, owing to his ignor- 
ance as to whether the stoppage was due to the failure of the cur- 
rent or the height of the water in the tank, Mr. Ram said if an un- 
skilled man were put in a position of danger there was always a chance 
of accident. 

_Inreply to Mr. Sillar, Witness said in the case of capstans and 
similar machinery, a man who had to leave his controllers to get at the 
no-voltage release should leave them in the off position, but if it were 
found that there was more danger by adopting the no-voltage release, 


for fear of his leaving them in the on position, the case could come ! 
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under the exemption. The question of exempting altogether that class 
of machinery would be considered. 

In reply to Mr. Swinburne, Mr. SILLA said in the case of & crane 
engaged upon coaling there were up to 60 cycles to get through in an 
hour, and between 20 and 30 operations рег cycle. It was as much аз 
a man could do to work his handle through these operations without 
any spring to the off position, and a spring to put the handle to the off 
position automatically was not practicable. 

Mr. Cane having suggested that an alteration of the wording of para- 
graph 3 of Reg. 12, with reference to “ quickly stopping the motor,” 
was necessary, Mr. Ram said, in answer to Mr. Gray, that he would 
not object to the words “ for switching off the motor or stopping the 
machinery.” : 

In reply to Mr. Morse, Mr. бклү said they did not think it reason- 
able to insist upon brakes. 

In further re-examination by Mr. Gray, Mr. Ram said if all the 
motors in any installation or undar the control of any oceupier had 
even one release there were no circumstances in which the words of 
the Regulation could not be complied with. 

Mr. SWINBURNE said the clause as to no-voltage release appeared to 
be too wide. The Home Office wanted a no-voltage release to prevent 
accidents, but. one for a whole printing office would be a farce. ; 

Mr. Vesey Кмох said one on an installation would be a source of 
danger. There should be one on each motor or none at all. 

Mr. Swinnukxz thought the Home Office should be allowed to re- 
draft the Regulation. 

Mr. W. Н. PATCHELL, examined by Mr. Gray, said the use of the no- 
voltage release with continuous-current motors had been for many 
years quite simple and reliable. With alternating currents there was 
more difficulty. He had used them at 440 and at 2,000 volts, in each 
case successfully. For small motors grouping might be adopted, 
otherwise the release might cost as much as the motor it was to control. 
In some cases motors might be fenced, and if that removed the danger 
the release need not be adopted. He had tried to buy the apparatus 
for alternating current on 440 volts from makers in London, but they 
had not succeeded in making them successfully. He had а German one. 

Cross-examined by Mr. Vesey Knox: He could not вау what the 
minimum cost of the release would le, as he had had them combined 
with the maximum switch, and in that case, being only another coil, 
it did not cost much, but if bought separately the cost would be from 
£6 to £7. Motors were, as а rule, so constructed as to prevent auto- 
matic re starting. He could not say whether it would be reasonable to 
enforce the fitting of the apparatus to 350 motors owned by a Tyneside 
manufacturer and said to have been working satisfactorily. o had 
not seen tho motors. "There was the same danger of injury to large 
alternating-current motors as to continuous-current motors in re-start- 
ing if the switch were left on without the automatic release, but not to 
small squirrel-cage motors, which were generally put in without any 
starting gear, and which would not ve injured in restarting. Taking 
the case of motors unden: 30 H.P., theoretically it might be true that 
the advantage possessed by alternating-current over-continuous cur. 
rent motors of being able to start again without injury to the motor 
would be lost by the use of the no-voltage release, but he doubted 
whether it could be applied in practice, as he did not think a power 
station could run up ona large number of three-phase motors with the 
switches all closed. 

By Mr. Morse: He did not think it necessary to have a motor for 
each machine. They would want a new code to make the protection 
absolutely perfect. The Regulation was intended to prevent the 
danger due to forgetfulness and the leaving on of switches. He did 
not think it was putting an expense upon manufacturers without cor- 
responding benefit. 

Mr. С. Н. Merz, examined by Mr. Vesey Knox, said he had had өх. 
perience with 3,000 or 4,000, or possibly 5,000 a.c. motors, and not one 
of these driving an industrial machine was fitted with the no-voltage 
release. He had been through many factories in America, Germany 
and elsewhere, and had never seen one so fitted. He did not know of 
any standardised article of the kind on the market. [t would poy 
never have been suggested for a.c. motors, even by theoretical people. 
except for the fact that, it had to be applied to c.c. motors because 
they mizht be unable to work at all without being re-wound unless 
current were gradually switched on by means of resistances. That did 
not, in his opinion, apply in any degree to a.c. inotors, even over 
50 u. r. They were not used by Armstrong-Whitworth, Swan & 
Hunter, or the different collieries, &c.. on the Tyne. His companies' 
supply was very seldom interrupted. In hig shipyards the interruption 
was more often caused by the electrician in the main switchroom or 
by some other cause in the yard than by a shut-down of the. 
main supply. Grouping of motors on an automatic release in 
а, shipyard: or colliery would be absurd. There would be no differ- 
ence between the release going off and the supply going off. As 
the Regulation was drawn the release would have to he titted to motor- 
generators, which was very undesiruble. He thought Mr. Patchell's 
evidence was partly contradictory to his because the former had in 
mind motors started by slip rings. You could not use induction motors 
throughout, and it was certainly not reasonable to consider upon that 
ground motors with short-circuited rotora. Even in continuous- 
current motors there were cases in which the no-voltage release 
was not applied, It was never used, so far as he was aware, with crane 
or winch motors or the usual series motor which was used in docks. 
and it was not necessary there. Reg. 4 would, as drawn, apply 
tothe isolatiug link and no one would claim that the isolating link 
ought to be fitted with а s ring. He thought the Regulation should 
read “ Every switch intended to be used for breuking a circuit und 
every circuit-breaker shall be so constructed that it cannot be inad. 
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vertently left in partial contact.” He did not see why the Regulation 
should apply to voltages below 250 and he would suggest a limit 
to the horse-power—say 100 н.р. There were switches which were 
practically isolating switches and which were quite sufficient for small 
powers. In regard to Reg. 7, thore was no necessity for having efficient 
means for cutting off pressure from every circuit.” Не suggested 
the substitution of all apparatus” for “every circuit." Several 
winches at the side of а ship were put on one set of fuses at the top of 
the dock and manufacturers would not like to have to put a separate 
switch on every circuit. The same argument seemed to apply to 
Reg.8. 750 watts was nothing from the point of view of a motor in- 
stallation. The Regulation was not practicable in big shipyards. He 
thought the second para. of Reg. 13 was unnecessary. He t ought the 
limit fixed by para. 3 was too small for ordinary practice. Great 
care was used with the connectors or plugs and there had never been 
any trouble. S 

Cross-examined by Mr. Gray: In regard to Reg. 12, he thought it 
desirable that a man should switch off a machine of which he had 
charge when the current went off. He did not admit there were 
men who crawled into. machines without turning off the switch. They 
had thousands of motors on the Tyne, and had had no accidents. It 
was ая necessary to have some automatic means of putting a belt on 
the loose pulley in the case of driving by a gas engine as it was to 
have an automatic device with a three- Tise ‘induction motor. Hedid 
not think it any more necessary to have a no-voltage release on a 
direct-driving electric motor than to have a similar device in the case 
of a main belt coming off a line of shafting. In reference to the case 
of a prise machine accident which Mr. Ram had deseribed, he 
would go so far as to say that where there was a danger of the supply 
failing it was necessary to have such a device, but that was an excep- 
tion. That might be covered by a stipulation that where machinery 
was of a very complicated nature the release should be put in. His 
companies fixed no limit to the size of induction motors allowed to be 
switched right on to the mains. They did not believe in hindering 
the use of electricity by faddy regulations. Consumers usually pro- 
vided starting devices for their motors of 30 H. f. and over to limit the 
rush of current, but it was not a no-voltage release nor a maximum 
current device, but a choking coil to prevent undue rush of current at 
Starting. In shipyard installations the circuit boards were grouped, 
there were several circuit boards to one centre, and each circuit had a 
maximum cut-out, usually in the shape of а fuse. Instead of saying 
the no-voltage release need not be used if there were no danger, why 
should they not put it the other way and say it should be fitted if 
there were danger. | 

Re-examined by Mr. Vesey Knox: He did not think there was апу 
necessity for the proposed Regulation, even for the exceptional cases 
in which he thought the device might be useful, which he put at 5 per 
cent. of the total. He had found no danger from its absence, and had 
never heard it suggested in the North that it should be used. 

In reply to Mr. Swinburne, Witness said in the case of a 50 H. P. or 
100 n.r. motor they had an induction coil, and the induced part of the 
motor was short-circuited. If there were a stoppage at a power station 
he thought the station would switch straight on when resuming sun- 
ply, and in the case of a 100 н.р. motor, unless it were driving a pump 
or à fan, the fuse would probably go, and that would be a device 
equivalent to a no-voltage release. Не did not think a 50 H. . motor 
with a constant torque load on would start when supply was resumed, 
but а 30 u.r. would. The limit would be somewhere about 50 н r. 

The inquiry was then adjourned until Monday, March 16. 


THE STABILITY OF WESTON CELLS.* 


BY H. S. CARHART. 


Evidence has recently been adduced by Prof. Hulett} tending to 
the conclusion that the chemical stability of the Weston or cadmium 
cell is inferior to that of the Clark; that its E. M. F. slowly declines, 
probably due to some secondary reaction at the surface of the mer- 
cury constituting the positive electrode. The author in this Paper 
has made use of a series of cadmium cells set up nearly five years ago 
and all save one still in good order. They consist of the series B; to 
Bio, including the B., which has been for four years my standard of 
reference; for B, Merck's mercurous sulphate, washed with water, 
was used; whilst in the remaining cells the mercurous sulphate 
was precipitated with H,SO, from à hot solution of HgNO,. Cells 
B, to B, were set up with & cadmium sulphate solution which had 
been neutralised with cadmium carbonate and the excess removed 
(supposedly) by treatment with washed mercurous sulphate. This 
was the old method often used to neutralise a zinc sulphate solution. 
But there was evidence later that the solution of cadmium sulphate 
was in reality sumewhat basic. Hence for a long period these four 
cells had a lower E.M.F. than the others of this group. They now 
have practically identical values with the others. A table show. 
ing the voltages of the cells at different times is given, and shows 
that the mean of B, to В, has remained 1:01935 ог 1:01936 for the 
past four years. The materials for the first five cells were not pre- 
pared with much skill, The cells have been kept continuously in a 


. Abstracted [com the Physical Review 
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bath controlled by a thermostat since Deceinber, 1903, and very nearly 
at 21:1?C. All comparisons have been made at this temperature, 
All the cells are of the H form and were hermetically sealed. 

Cells set up with mercurous sulphate prepared either electro- 
lytically or by precipitation, in accordance with the preliminary 
specification of the National Physical Laboratory in London, have 
an E.M.F. 20 parts in 100,000 lower than this B group. The 
B cells are higher than those made at the Bureau of Standards in 
Washington by the same amount. 

Regarding the permanence and stability of this B group of celis, 
the comparisons made from time to time have been directed toward 
the question of relative values among themselves, and to the study 
of cells made up with the object of determining the effect of varying 
the method of preparing the materials in some particular. But 
occasional comparisons have been made with Clark cells in which 
the mercurous sulphate was prepared electrolytically. These ocea- 
sional comparisons serve to evaluate the Clark at 15 deg. in com- 
parison with the cadmium at 20deg., the temperature reductions 
being made by means of the formule of the Reichsanstalt— 

Clark, E, E,, —0:00119't — 15) —0°000007(¢ — 15): 
Cadmium, E, = E. – 0*000038(t — 20) — 0°00000065(¢ — 20, 

The comparison is in each case with Br, the value of which rela. 
tive to the others from B, up has remained constant. With this a, 
1-01940, group H,-Hio gave 1:48383, Cl;, 143382, and Cli, Ch, 
1448882. The group of Н cells were set Up with electrolytic mer- 
curous sulphate washed with dilute sulphuric acid, and finally with 
zinc sulphate solution. Cell Claia is one sent to me from the 
Bureau of Standards in Washington. Cells Cl, and Cl,; were set 
up November 8, 1907, with mercurous sulphate precipitated by the 
method recommended by the National Physical Laboratory. The 
above comparisons, extending over а period of more than 8} years, 
show undeniably that the B cells have maintained their E.M.F. 
The only alternative supposition is that the Clarks have lost by 
precisely the s&me per cent., and this is inadmissiblo, since they 
have been set up at different times and have not had the same test 
of ageing as the B cells. . 

It wil be noticed that the Clark cells are 18 parts in 100,00 
below 1:484 at 15°С. The value 1:01940 for the cadmium cell (В) 
at 20°C. was obtained from 1:484 by dividing by the rati» Clark at 
15 deg./cadmium at 20 deg.—1:4067, as the mean of several ate 
of comparisons made at the Reichsanstalt. It now appears 15 
this B group of cadmium cells have a slightly higher E. M. F. than 
those now made by accepted methods, but they are fully as per- 
manent as the Clark cell, and are decidedly superior when con- 
sidered from the point of view of the permanency of the containing 
glass cell. The Clark cells almost invariably crack at the p 
electrode by the alloying of the platinum wire in contact with the 
zinc amalgam. No such difficulty is encountered with platinum 
and cadmium amalgam. 


ЕЕРЕЕ 


PARLIAMENTARY INTELLIGENCE. 


—— 


Leeds Corporation Bill.—A Select Committee of the Hone о 
Commons on Wednesday found proved the preamble of this pe in 
(inter alia) authorises the acquisition of the Pudsey tram". to Hort 
course of construction), and the construction of tramwnys 

forth, Rawdon, Yeadon and Guiseley. 


feres 
Finchley Urban District Council Bill.— The Court of а i 
lust week granted а limited locus to the Barnet Dis 1 91 this 
Water and the Southgate & District Gus Cos. against clause v. The 
bill which extends the Council’s area of electricity supp tbe pro- 
North Middlesex Gas Co., which has no power of gupply in 
posed new area, wus refused a locus. 


= —- 


LEGAL INTELLIGENCE. 


— 


Heath and Others v. Brighton Corporation. 


| . in 

On Saturday Mr. Justice Joyce delivered a considered judge 
this case. (The facts were given in The Electrician for Jan. mplaint 

In giving judgment, his Lordship said there was no comp 
of actual vibration, but it was alleged that the incumbe 
sons attending the church or holding classes or meetings 0 
rooms were disturbed by the regular sound of the working to ihe 
transformer at the defendants! North-rond worke. He had er led 
conclusion that it wae better not to visit the works, but he bad OF ie 
in a competent person to report to the Court. and it ere been à 
not to attach great weight to the report. here h 
great. deal of evidence, which was conflicting, not so much on turally 
matters of fact asto points on which opinions might not карр not 
differ. There was no question of pecuniary damage, an laintiffs, 
alleged that the congregation had diminished, only one of the p 
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the incumbent, was personally annoyed, and he was not prevented from 
preaching or conducting the services. But the plaintiffs were not. because 
their premises were used as a place of worship,entitled to anything more 
than the ordinary amount of quiet they had ina town. They had no 
special right because of the purposes for which the church was used. 
As to what amount of noise or annoyance from noise would be suffi- 
cient to maintain an action there was no definite legal rule or measure. 
It was a question of fact in each case. In the present case the locality 
was that of a large town, the neighbourhood being pvor and certainly 
no: what could be described as a residential part of Brighton. There 
жеге other works in the neighbourhood, and the population was com- 
posed mostly of workpeople and small shopkeepers. A nuisance of 
that kind could not be excused merely on the ground that the works 
were in a suitable place, but, in, considering whether the comfort of 
plaintiffs was materially interfered with, regard must be had to the 
character of the neighbourhood and the surrounding circumstances. 
Upon the evidence, his Lordship thought the sound complained of could 
not be heard during any singing or playing of the organ, or when there 
was any other sound in thechurch. He thougnt the sound might at times 
cause an annoyance or irritation to certain sensitive persons ; but it 
ought not to distract the attention of ordinary healthy persons. There 
might even be considerable. annoyance and yet not a legal nuisance 
sufficient to support an action. It was obvious that the granting of an 
injunction would be a serious matter in this case. He thought, on 
the whole, the plaintiffs had not established their right to relief. He 
was of opinion that the action failed and must be dismissed. If the 
case went no further he suggested that defendants might very well not 
insist upon costs. 

Mr. AsrBuRY, K. C., for the Corporation, said his clients would con- 
sider his Lordship's remarks as to costs. 


Justices and Rating Appeals. 


On Friday Mr. Justice Darling and Mr. Justice Phillimore gave their 
reserved judgment in the motion on behalf of the Guardians and Assess- 
ment committee of Hendon Union, for a rule nisi for a writ of pro- 
hibition, calling upon the Justices of Middlesex to abstain from hearing 
ап appeal by the Metropolitan Electric Tramways (Ltd.) against their 
assessment while certain magistrates, who are members of the Middle- 
sex County Council, were on the bench. (The facts were given in our 
last issue, p. 808.) 

Mr. Justice DARLING, in his judgment, said that the tramway com- 
pany had a tramway which was leased to them by Middlesex County 
Council, the latter receiving 45 per cent. of the net receipts. Some of 
the Justices who were going to hear the appeal were members of the 
County Council. The question was what would be the effect on the 
minds of the public as to the fairness of the administration of justice if 
these magistrates sat and it was a question of degree. Any person 
might reasonably, though perhaps wrongly, object to these Justices 
sitting, as what the Council would receive would be greater or less 
according as the rates were less or greater. The applicants were, 
therefore, entitled to a rule nisi. А 

Mr. Justice PHILLIMORE concurred, and the rule was accordingly 
granted. 


Postmaster-General v. National Telephone Co. 

On Wednesday the Master of the Rolls and Lords Justices Moulton 
and Buckley heard this appeal of the defendant company against a deci- 
sion of Mr. Justice Swinfen Eady. (The facts were reported in T'he Elec. 
trician for March 15 and 22, 1907.) Sec. 4 of the Telegraph Act, 1863, 
provides that the Postmaster-General should havethe exclusive privilege 
of transmitting télegrams within the United Kingdom, but certain 
descriptions of telegrams are excepted by Sec. 5. By that section 
the exceptions were telegrams in respect of which no charge was 
made, and transmitted by a telegraph maintained or solely used for 
private use, and relating to the business or private affairs of the 
owner thereof. Secondly, telegrams transmitted by a telegraph main- 
tained for the private use of a corporation, company or person, and in 
respect of which or of the collection, receipt and transmission or de- 
livery of which no money or valuable consideration shall be or promised 
to be made or given. The National Company hold a licence for 31 years 
from January 1, 1881, to work and use telegraphs, of which the trans. 
mitting and receiving instruments are to be telephones, for the pur- 
pose of enabling persons to communicate with one another by means 
of spoken words, and a royalty of 10 per cent. is payable to the Post 
Office on sums received. A portion of the defendants’ business 
is the supply and maintenance for annual payments of tele 
phonic lines ‘and instruments constructed between two places, 
80 as to afford communication betweeu those two places alone. 
Although these lines are maintained by defendants, they are 
worked and used without the intervention of any of their servants. 
The first question to decide was whether defendants, in respect 
of these lines, were liable for the royalties under their licence, 
or whether these telephones fell within the first exception since the 
* owner" or person paying for the line was not maintaining it solely 
for private use for messages relating solely to his business or private 
affairs. The second question was whether the defendants, by sup- 
plying and maintaining lines and apparatus for the fire system, by 
шеңпз of boxes placed in the streets so as to enable anyone to com- 
municate with the fire station, were concerned in transmittin tele- 
л. in contravention of the plaintiffs’ privilege under the act о 1859. 

т. Justice Swinfen Eady answered both questions in the affirmative. 

Sir Ковент FixLav, К.С. (for appellants), said, put shortly; the 
question was whether the only exception from the monopoly of the 
Postinuster- General was the сазе of telegraphs connecting а тап s 


house with his stables, or connecting two offices which the same mer- 
chant had. 

Lord ЈсятісЕ Могсттох : What is the distinction between the two? 

Sir Ковект FiNLAY said that it was difficult to see any distinc- 
tion. If the exception was confined to the case where a man 
was sending a message to himself or his employes at another place. 
then the provision that no charge was to be made for sending 
the message was totally meaningless. No man ever charged him- 
self for sending п message to his stables from his house, or from 
his house to his office in London. What Mr. Justice Swinfen 
Eady had held was that although the wires were established for 
the use and convenience of a particular merchant or firm, yet. if 
those who communicated with the owners nt the other end were inde- 
pendent persons and not in the ** owners! service, the exemption did 
notapplv. If the view of the Crown was right, it would bring in the 
electric door-bell, and if any person who thought he had business with 
the proprietor of the house, but whom tlie proprietor did not wish to 
see, touched the button, the privileges of the Postmaster-General 
were infringed. He contended that the provision stating that ‘no 
charge was to be made ” showed that it was never contemplated that 
“© private wires" should be confined to connecting different parts of the 
premises of the same occupier. 

Mr. DanckwenrtTs, K. C., followed on the same side. 

In reply to a question by the Court, 

Sir Ropert FiNLAY said he would admit that if in the сазе of theatri- 
cal agents the apparatus were used for putting the hotel people in 
communication direct with the theatre that would not be covered by 
the exception. 

The ATTORNEY-GENERAL supported the judgment of Mr. Justice 
Eady. He said there might be 150 lines and in such a case it would 
always be possible by some simple mechanical contrivance to put. 150 

rsons in communication with each other on the private lines. ‘That 
illustration showed the importance of construing the word ** private“ 
strictly in accordance with the intention of the act. He contended 
that these private wires must be used strictly for the private business 
of the lessee. To bring the wire within the exception the dormant 
factor was that the line was to be for the private use of the lessee. 
The moment they got the line used for the private nse of two or more 
persons they got outside the exception. 

Lord Justice BvckLEY said he understood the learned Counsel's 
argument to be that if he telephoned to his servant to send him a pair 
of boots, that came within the exception, but if he telophoned to his 
bootmaker to make him a pair of boots, that did not come within the 
exception. 

Tne ATTORNEY-GENERAL said that was his contention. 

The MASTER or THE Rolis asked Sir Robert Finlay what he would 
say if the Court held that the proper construction of the licence wax 
suchas to make the Company liable for royalties whether: the instances 
given fell or did not fall within the exceptions. 

Sir Rosert FI NIA said that the Crown had never taken that point 
before. He wished to kilow whether they now took it. 

The ATTORNEY-GENERAL: The Crown take anything. 

In the result their LorpsuH1ps allowed Sir Robert Finlay an a:ljourn- 
ment to consider the position. 


British Westinghouse Co. v. Mersey Railway Co. 


The Master of the Rolls and Lord Justice Buckley on Saturday 
heard the appeal of plaintiffs from the refusal of Mr. Justice Eve 
to grant an injunction restraining defendants from issuing the differ- 
ence between £249,276 and £275,000 debenture stock at a higher rate 
of interest than 4 per cent., and for issuing the said difference or 
difference between £620,000 and £703,000 debenture stock at any 
price lower than par without previous consent in writing of the plain. 
tiffs, in breach of an agreement of July, 1901. (The facts were given 
in The Electrician for Feb. 14, p. 687.) | 

After hearing legal arguments, their Lordships dismissed the appeal, 
holding that in the circumstances there was an obligation on plaintiffs 
to purchase the £2,500 stock on Jan. 2, 1908, and that defendant com- 
pany was released from all their obligations under clause 4 of the 
works contract. 


Greenwood v. Ingleton Electric Light Co. 


On Saturday this case came before Mr. Justice Neville ол a motion 
for judgment in default of defence. 

Mr. MeSwinney said the action was by the holder of all the second 
debentures, and defendants were the company and the three holders 
of the debentures of the third, fourth, fifth and sixth series. The first 
debenture-holders had not been added because it was not sought to 
affect their rights. The moneys were owing together with arres of 
interest. zt 4 

His Lordship made the usual order. 


Bleackley v. X Electric Accumulator Co. (Ltd.) - Mr. Justice 
Warrington on Saturday appointed a receiver and manager of the assets 
and undertaking of the defendant company. It was stated that plaintitf 
held the whole of the first and second debentures of the company, 
amounting to £3,500, and the principal money had become due a3 the 
result of the sheriff being in possession. The company appeared and 
consented, but the managership 18 no$ to extend beyond the second 
Saturday in Trinity sittings. 

Be Bruce Peebles & Co. (Ltd.)—1n the Firat Division of the Court 
of Session, Edinburgh, last week, the voluntary winding-up of the 
company was ordered to be continued, subject to the supervision of 
the Court, and the appointments of Messrs. A. W. Tait and J. A. 
Robertson, Durham, as liquidators were confirmed. 
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CENTRALISATION OF BOILER PLANT. 


In these days a good deal is heard about centralisation of power 
in tonnection with electricity, but seldom do large firms with 
scattered boilers have the courage to centralise boiler plant. The 
Liebig Extract of Meat Co. (Ltd.), however, acting on the advice 
of their consulting engineer, Mr. E. Rotter, decided to centralise 
their plant at their Fray Bentos factory in the Argentine. As 
some 200,000 head of cattle are killed every year, a very complete 
installation of machinery is required for handling the carcases. 
Formerly, steamwas generated by Galloway, Lancashire andwater- 
tube boilers, scattered over an area of more than 12 acres, many of 
the departments having separate boilers of their own. The Lan- 
cashire and Galloway boilers have now been done away with, and 
six large Stirling boilers, each of 4,000 sq. ft. heating surface, 
equipped with chain-grate stokers and superheaters, have been 
installed. 

In centralising plant of this magnitude, one of the most serious 
obstacles appears to be the condensation of the steam in the long 
range of piping. ‘This has been overcome by the adoption of super- 
heat, and steam can be carried throughout the whole range of 
the factory without falling below tbe temperature of saturation, 
and the steam pipes have been designed to keep the radiation losses 
ata minimum. Chain-grate stokers have been fitted to the new 
plant, and the alterations are expected to make а considerable 
saving in the annual coal bill. One of the problems continually 
facing manufacturers in South America is that of labour strikes. 


View or STIRLING BOILERS AND FEED Pumps, 


Mechanical stoking, however, in addition to materially reducing the 
cost of labour, practically make the manufacturer independent of 
at of firemen. 
е steam from the boilers is utilised throughout the factory. 
Much of the machinery has been specially designed for the pee 
any and electricity and electrical appliances are largely employed. 
pecial machinery has been installed for cutting and mincing beef. 
There are also extracting apparatus, filtering machines, concen- 
trators, pumps, conveyors and innumerable auxiliary machines, 
115 the whole are interconnected with a complete system of piping. 
т 18 was made to drawings and was erected on the site without 
180 use of any templates. The new boilers work at a pressure of 
lb. per square inch, and as many of the existing plants only 
require а pressure of from 50 Ib. to 1001Ь. per square inch, steam 
is supplied to these through reducing valves. The accompanying 
illuetration shows four of the boilers, two feed pumps and a portion 
of the piping. The complete system of boilers, stokers, superheaters, 
piping, feed pumps, water meters, chequered floor plates, gangways, 
&c., was supplied by the Stirling Boiler Co. (Ltd.). 
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Artificial Illumination —An investigation of the injurious 
gases evolved during artificial illumination is to be carried 
ont by Dr. J. Wade, during the present year, under a 

arliamentary grant in aid of scientific research into the 
causes and processes of disease. This research should be wel- 
comed by our friends of the gas industry who have been 


loud ; A 2205 
58 : their praises of gas as a purifier of the air in dwelling- 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Wigan Corporation invite applications for the position of traffic 
manager of their tramway undertaking. Applicants must have 
thorough practical knowledge of the working and management of 
similar undertakings. Salary £200 per annum. Applications must 
be delivered at the office of the town clerk, Mr. Harold Jevons, by 
March 23. See also an advertisement. 


An assistant engineer is wanted, to take charge of a shift. Those 
trained in large steam engine and boiler builders works may apply 
to the Engineer-in-chief, Westminster Electric Supply Corpn., 
Eecleston-place, Belgravia, London, S.W. See an advertisement. 


An assistant draughtsman is required for cable junction-box work. 
See an advertisement, 


Gillingham (Kent) Council have appointed Mr. A. J. Ryan 
deputy borough electrical engineer. 


Mr. F. Rawson, C.M.G., formerly acting chief engineer of the 
Uganda Railway, has been appointed manager of the Calcutta Elec- 
tric Supply Corpn. 

Wr. W. H. Frazer, of the engineer-in chief's deparement of the 
National Telephone Co., has accepted the position of chief engineer 

to the Anglo-Portuguese Telephone Co., and will 

shortly be leaving for Portugal to take up his new 
duties. 


Mr. H. R. Forbes Mackay, resident engineer for the 
London district electrical engineer's department of the 
G.W.R., has been appointed electrical engineer to the 
Municipal Council of Sydney, N.S.W. Mr. Mackay 
sails this month, and will be glad to receive (at the 
Town Hall, Sydney) any price lists, catalogues or 
other literature published by our advertisers, more 
particularly any with reference to metallic filament 
incandescent and flame arc lamps. 

Dudley Council have appointed Mr. C. E. Savage 
resident electrical engineer at the electricity works at 
a salary of £225, rising to £250 per annum. 


Argentina.— The “ Review of the River Plate” says 
tenders will shortly be invited for electrical plant for 
the Tafi Viejo workshops of the Central Northern Rail- 
Way. 

The San 
on Feb. 1. 

The Compañia Alemana Transatlantica de Electr- 
cidad supplied in Buenos Aires during 1907 19,216,915 
units for lighting, 8,061,005 for power and 44,401,Ж: 
for traction. 


ы 
Australasia.—The “ Australian Mining Standard " says the Vit- 
torian Railways standing committee recently discussed the proposs 
to construct an electric railway between Collingwood and Doncaster 
( Victoria). | h 
Mr. Kxkxor, chief engineer for railway construction, explained ft 
scheme, which would cost about £103,000, including power house, p ki 
rolling stock, contingencies, &c., compared with Mr. Kernot's oa 
mate fora steam railway (£166,000). The line would be a ange 
8} miles in length, or 8{ miles with turn-outs. The estimate 110 
electric line was for a substantial track similar to the St. p gi 
Brighton line. Mr. Kernot states, however, that the line Yo 
pay until the population has considerably increased on the route. : 
the present population the income would not exceed £2,000 ae 
annum, while working expenses would be £11,000 and total expen 
(including interest and depreciation) £17,900 per annum. 


Ayr.—The Lighting committee are considering а scheme of si 
electrical engineer (Mr.] Roland Marshall) to extend the electric 7 
works, at an estimated cost of £15,050. It is proposed to gern ne 
a provisional order to extend the lighting area во as to include 
burgh of Prestwick and the Alloway district of Ayr. А 


Brighton.—The Council have informed the Brighton, Hove mié 
Preston United Omnibus Co. that they have no objection to i 
substitution of electric ‘buses for petrol ‘buses, provided the s 
are approved by the Watch Committee and the Chief Consta ini 

Last week the Council approved the proceedings of the Light 


Luis electricity supply station was opened 


. LI . ^ ‘ i "m 
Committee, which included a recommendation of the eng int 
e 


candle power at an inclusive cost of £2. 18s. per post, co 
£5. Os. 6d. for incandescent gas. The committee accordin 
ү recommend that the public street lamps be titted wit 
amps. 


Ald. CARDEN mentioned that the committee had about 1,548 of the 
smaller lamps lighted by electricity in the side streets. At present 
they were giving 16 c.p. with ordinary carbon lamps, but with tanta- 
lum lamps they could double the power for exactly the eame current. 


Colchester.— The Electricity Supply committee have Submitted 
the following offer to the Lighting committee for street lighting :— 
(1) To fit two Osram lamps to each lamp now electrically lighted, 
and supply lantern and globe for 23s. 6d. per lamp; (2) fit two 
Osram lamps and supply service main, joint box, bracket, cramp, 
lantern and globe to each existing gas lamp for £2. 17s. 11d. per 
lamp; (3) supply electric current to such lamps, when fitted with 
Osram lamps, as under: (a) for all lamps at present electrically 
lighted, at 38s. 2d. each per annum; (b) for all additional lamps 
connected, at 298. 8d each per annum. The committee also offered 
(1) to supply and lay the necessary service cable and provide and 
fix 12 3,000 c.p. flame arc lamps at au annual cost of £18 198.; 
(2) supply current from the hours specified in the time table until 
10 p.m. each evening, and provide all carbons, &., and at 10 p.m. 
light the ordinary street lamps at £57. 9s. 11d. per annum. 


Commercial Motor Vehicle and Motor Boat Exhibition.— 
The Lord Mayor of London will formally open this exhibition, 
which is organised by the Society of Motor Manufacturers and 
Traders, on March 27, instead of Thursday, March 26, as originally 
proposed. The exhibition, which will remain open until April 4, 
will be open each day from 10 a. in. to 9 p-m., the price of admis- 
sion being one shilling. i 


East Ham.—North Metropolitan Tramways Co. has accepted 
the Council’s offer for the purchase of the section of track in 
Romford-road, and the borough engineer and the engineer and 
manager of the electricity supply and tramways department have 
been directed to prepare plans and estimates for the construction of 
the track and overhead equipment. 


Electricity in Mining.—Earl Fitzwilliam is opening a new 
colliery at Iclsecar, in the Barnsley district, and а complete electric 
lighting and power installation is to be put down. Employment 
will be found for 1,000 or 1,200 hands. 

The Cannop Coal Co. are putting down electric lighting and power 
plant, the contractors being Messrs. D. Selby, Bigge & Co. The 
generating plant will be of 600kw. capacity, and will include 
B.T.-H. three-phase generators (2,750-3,000 volts, 50 cycles) coupled 
to Howden engines, while the pumps and motors will be supplied by 
Messrs. Mather and Platt. 


Pair Wages.—The Committee appointed by the Treasury to con- 
sider the working of the fair wages resolution of the House of Com- 
mons of 1891, as embodied in Government contracts, have held 
13 meetings under the chairmanship of Sir G. H. Murray, for 
taking evidence, and 41 witnesses representing trade unions have 
been examined. Since the previous announcement, evidence has 
been received on behalf of the Electrical Trades’ Union and numer- 
ous other bodies, &c. The Committee now propose to take evidence 
tendered by employers. Correspondence should be addressed to the 
secretary, Mr. J.J. Wills, Board of Trade, 7, Whitehall-gardens, S. W. 


Fulham (London).— The Electricity and Lighting committee has 
adopted the recommendation of the electrical engineer (Mr. A. J. 
Fuller) to expend £159. 10s. on the equipment of the workshop at 
the electricity works. 


Halifax.— At a special meeting of the Council on Wednesday the 
recommendations of the tramways engineer and manager (Mr. W. 

- Rogerson) in regard to the improvement of the tramway service 
(which were abstracted in our last issue) were adopted. 

It was agreed to purchase 20 arc lamps for the shed and workshops 
at acost of £95, and to purchase new motors and material at a cost of 
£6,014, the replacement of 25 н.р. motors by 35 H. P. motors to be 
spread over three years. £1,003 was also voted for spare equipment 
and £606 for new plant. A motion to relay track at a cost of £5,300, 
to be puid for out of the reserve fund, was referred back. Repaving 
of certain routes with granite setts at a cost of £1,878 was agreed to, 
as also were repairs on routes amounting to £1,500. The amount ac- 
tually voted by the Council was £8,578. 


Hammersmith (London).—The Electricity and Lighting com- 
mittee has decided to substitute Osram lamps for the present gas 
lamps in Wood-line. The estimated cost of the conversion (the 
Present gas standards being used) is £78. 6s. 8d., and the total c.p. 
will be increased to 1,144. 


India — Indian Engineering" announces that the Calcutta 
Electric Supply Corpn. have obtained a Government licence for 
electricity supply and traction in the Dakhineswar Magazine, the 
Government Dockyard at Kidderpore, and other places in Calcutta. 


. Islington (London).—The Council is recommended by the Light- 
ing committee to increase the salary of Mr. М. Н. Adams, con- 
structional engineer, to £170 per annum. | 

п а request by the District Surveyor to be informed when service 
and other boxes are proposed to be placed on the public way, and 
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claiming fees in respect of same, the Council has decided to a l to 
London County Council to alter the regulations enabling the 
Surveyor to make such a claim. 
‚| 8n expenditure of £400 a year on the electricity undertaking. 


profits of the electricity department. 
matter to the Special Committee on reserve and sinking funds. 


а 
e 


these. 
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istrict 
If the claim he upheld it will mean 


Leeds.—Last week a deputation from a number of large manu- 


facturers in the city who take electrical energy from the Corporation 
mains waited upon the Council to seek a reduction in price. The 
deputation asked :— 


That current should be supplied at a uniform scale to all users ; that 


the price should certainly not be more than in Bradford ; that current 
for lighting purposes should be su plied in pro 

used at power rates; that a special: 

be held as soon as possible to discuss the matter: and that an 
scale should be discussed with representatives of the power users 
being adopted. 


rtion to the power 
meeting of the committee should 
new 
fore 


The Lok» Mayor promised that the Council would take the matter 


into consideration. 


Subsequently the Council had a discussion as to the disposal of the 
It was decided to refer the 


Leek.—An unopposed inquiry has been held into the Council's 
peace for sanction to a loan of £8,250 for extensions of the 
ectricity undertaking. 


Leicester.—The accounts of the electricity department for the 


past half-year show income £17,467, expenses £8,256, leaving gross 
profit £9,211. After payment of interest (£8,854) and sinking fund 


(£3,343), the net profit was £2,013. 17s. 9d. The balance in hand 
(£787. 168. 2d.) has been carried forward. 


Liverpool.—Tbe Tramways and Electric Power and Lighting 


committee recommend the City Council to apply for sanction to 
borrow £8,000 for the site and erection of buildings at the North- 
end sub-station. 


London County Council Tramways.—On Tuesday the London 


County Council agreed to consider the purchase of the Highgate Hill 
Tramways Co.'s undertaking. 'The Highways committee are nego- 
tiating with Hackney Council as to the electrification of the Mare- 


street tramways. 
Yesterday (Thursday) a successful trial trip was made over the 


tramway route between Burdett-road and Whitechapel Church, 
which has been equipped on the G.B. surface-contact system. 


London Fires.—The annual report of the Chief Officer of the 
London Fire Brigade states that 94 fires during 1907 were said to be 
due to electricity, defective circuits being the alleged cause for 88 of 
Fires attributable to the use of gas numbered 344. 


Marylebone (London).— The Eleotric Bupply committee have 
issued the financial statement for the six months' working ended 
Dec. 81. | 
The average price per unit sold was 4:42d., compared with 4°7d. in 
the previous year and 5:15d. to March, 1906. The works costs were 
higher than the committee estimated for the complete year, owing 
largely to the increased price of coal, und abnormal repairs at the works 
and on the distributing system. Managementcosts had been steadily re- 
duced and worked out at 0:248d., against 0:2704. estimated for the year. 


Metal Price Movements.—In the issue of the “ Mining Journal 
for March 7 a series of six diagrams appeared illustrating the move- 
ments from day to day during February of quotations for antimony, 
copper, lead, silver, spelter and tin in comparison with the corre- 
sponding dates in 1907. The startling changes in the prices between 
1907 and 1908 are graphically shown. 


Nottingham.—The salary of the tramways manager (Mr. J. 
Aldworth) has been increased from £800 to £900 per annum. 


Nuneaton.—A report from the Highways committee on street 
lighting was considered by the Council on Wednesday. The Gas 
Co. had given notice to charge 10s. more per lamp, but the com- 
mittee recommended that electric lamps be substituted, and the 
Electric committee suggested that in the event of the above report 
being adopted, application ba made to borrow £6,000 for extensions 
of the electricity undertaking. Ald. Sands said aince the report had 
been prepared the Gas Co. had re-opened negotiations, and he asked 
that both reports be referred back, and this was agreed to. 


Poplar (London).—A report has been prepared by the engineer 
and manager of the electricity department (Mr. J. H. Bowden) on 
the question of providing additional plant to meet next winter's 
demand. | | 

The Electricity committee reported that үзү had been in negotia- 
tion with several electricity companies for a bulk supply, but even on 
the most favourable terms the cost would be far in excess of that at 
which current could be supplied by an extension of the Couneil's 
generating plant, and therefore Mr. Bowden proposed to replace an 
existing 200 kw. generating set by a 1,000 kw. turbo- generator, capable 
of devels ing a 20 per cent. overload, and to put down an additional 
boiler. Further expenditure would be incurred on new feeders, sub- 
station plant, &c. The total cost of the extensions of the 5 
station and distribution system would be about £27,200. The Counci 
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have provisionally approved the scheme, and the committee have been 
authorised to obtain tenders from selected firms. 

In view of the present low price of copper and the probability of an 
early advance, Mr. Bowden has been authorised to enter into an arrange- 
ment with the Western Electric Co. (whosubmitted the lowest quotation 
in competition) for the purchase by the company of 30 tons of copper 
to be made up into cable as required by the Council in the next two 
years, at a fixed schedule of prices. 

Presentations —On Tuesday the staff of Halifax Corporation 
tramways presented a dinner service and an illuminated address to 
Mr. F. Spencer, the late manager of the tramways department. 

The employs of Torquay Tramways Co. have presented an alabas- 
ter clock to Mr. F. Hawkings, chief inspector, on his marriage. 

Tho employés of Willans & Robinson have presented a silver 
loving cup and an illuminated address to Mr. Jas. Eaton-Shore (with 
& gold neck chain and pendant for Mrs. Eaton-Shore), on his depar- 
due = take up a position at Stafford with Siemens Bros. Dynamo 

orks. 


Recreation.—Springtime will soon be with us, and the man 
whose business is of a sedentary character, or whose time is passed 
in the hurry and turmoil of the works, will, as soon as the weather 
permits, seek outdoor exercise as a pleasing form of recreation for 
his spare hours. We have had occasion from time to time to call 
the attention of our readers to instructive booklets issued by the 
railway companies, setting out the attractions of the show places 
and points of interest in the districts served by their lines. These 
books are of service to the busy man, as they save him the trouble 
of wading through a mass of topographical matter, and enable 
him to select with ease an attractive route for an afternoon’s walk. 
‘‘ Strolls in Beechy Bucks is the title of a booklet just issued by 
the Great Central Railway Co., which gives a well-illustrated 
pleasantly-written description of a series of 16 “ strolls” that can 
be taken in the county of Bucks and the points of interest that may 
be inspected en route. We commend the interesting notes which 
have teen compiled by Mr. T. W. D. Smith to the attention of 
those who are seeking open-air exercise which will combine instruc- 
tion with recreation. 


Rotherham.— The Council have applied for sanction to a loan of 
£3,500 for additional generating plant, &c. 


Sheffield.—On Wednesday a long discussion took place on a pro- 
posal to take £920 from the tramway funds to employ men out of 
work on a new road. The Tramways committee protested against 
being required to hand over money for all sorts of schemes in addi- 
tion to providing £22,000 a year for rate reduction. The committee, 


however, agreed to advance the money as a loan, and the work is to 
be put in hand. ä 


South Africa.—The “ British and South African Export Gazette” 
states that the Krugersdorp (Transvaal) municipal electricity works 
were recently opened, and the plant consists of two 80 kw. Bruce 
Peebles d. c. generators coupled to two Belliss engines and two Bab- 
cock boilers capable of evaporating 3,2001b. of water per hour. Dis. 
tribution is on the three-wire system, 230 and 460 volts 

An extension of the Johannesburg tramway system is to be under- 
taken at a cost of £18,000, and a dust destructor is also being erected. 

It now appears that the scheme for the use of producer-gas 
driven plant at Johannesburg electricity works is, after all, 
likely to be carried through. The Council recently had under 
consideration a scheme by which it is proposed that Messrs. 
W. & G. Beardmore, the guarantors, shall be allowed to 
form two companies, one for lighting and the other for power, 
the former to have а capital of £250,C00 and take over the 
plant on payment of £175,000, of which £125,000 will be in deben- 
tures; and the power company is to have a capital of £200,000 and 
erect and equip the power station. If this arrangement is carried 
out an interesting question will arise as to what is to be done with 
the recently installed steam plant, which is capable of generating at 
least half the current required. 

East London (Cape Colony) Municipality have decided to erect à 
new power station at а cost of £85,000. | 


‚ Southend-on-8ea.—An unopposed inquiry was held last week 
Into the application of the Council for sanction to borrow £26,690 
f r extensions of the electricity undertaking. The borough electrical 
engineer (Mr. R. Birkett) gave evidence. 


Stepney (London).—The Board of Trade, having consented to the 
adoption of а 6,000 volt transmission from the proposed generating 
station at Blyth’s Wharf, tenders are to be invited for the erection of 
an iron and steel high-tension generating station. 


Whitby.—The electrical engineer (Mr. L. Н. King) has prepa: ed 
а scheme for the supply of electricity to the village of На. | 


Dinners.—The second annual dinner and smoking concert of the 
Poplar (London) electricity department took place on 29th ult. The 
borough electrical engineer and manager (Mr. J. Horace Bowden) 
presided, and was supported by the whole of the official staff. 
Amongst the guests were the Mayor (Councill r Barge, J. P.), Coun- 
eillors March and Stewart (chairman and vice-chairman of the 
Electricity committee), Mr. John Bussey, J.P., and Dr. O’Brien. 


| Whitehall-road, Leeds. 


After the loyal toasts, Mr. Bowden proposed “Success to the Poplar 
Electricity Undertaking,” and referred at some length to the evolution 
of the concern during his tenure of office as engineer and manager. 
Entering the field as ke did at n time when considerable doubt waa ex. 
perienced as to the ultimate financial success of the undertaking, 
encountering a loss of some £1,500 during the first year due to charges 
‚оп capital expenditure for large extensions, converting that loss as the 
business increased to a profit of some £600 in each of the two succeed. 
ing years, and now that the whole plant was in full revenue-earning 
employment he was in the happy position to he able to foreshadow a 
net profit of over £3,000 for the current financial year. This had given 
him full confidence in recommending further extensions to meet the 
increasing business. 

Councillor March spoke in praiseworthy terms of the manner in 
which the business of the electricity department had been carried on 
in recent years, and, without detracting the least credit from the chief 
officer, regarding whom he е in unqualified terms of praise, he im- 
pressed upon those present that it was not to the individual alone that 
praise was due.. All those engaged in the work were links in a chain, 
and he was thoroughly convinced that the engineer had heen ably 
assisted in bringing the undertaking to its present stage of perfection. 
He had no fear whatever of the result in presenting proposals for 
further extensions, as he had been furnished with most elaborate de- 
tails, technical and commercial, of the work for which they were to be 
asked to sanction. 

Other toasts followed, and a very enjoyable evening was spent. 


. The fifth annual diuner of the staff and employés of Carlisle Cor. 
poration electricity works was held on 28th ult. Mr. C. D. Burnet, 
city electrical engineer, presided over a gathering of about 40, and 
was supported by Messrs. Davidson, J. McNee (tramways manager), 
Wilson, Ketteridge, G. T. Gate, J. Lowe (Crompton & Uo, 
Moberley. &c. ET MT 

After the loyal toasts, the chairman, in giving the *: Carlisle Elec 
tricity Undertaking," mentioned, as indicating the progress oe : 
station, that during the 11 weeks ended Feb. 15, 1908, 29,870 0 
tional units had been sold at a decreased cost of £170, compa 
with the corresponding period last year. The efficiency had inc та 
over this period from about 81 per cent. to over 90 per cent. Over 
53,000 units had been sold in excess of those sold during the a 
sponding period of the previous year, whilst the cost of production н 
been decreased by more than id. per unit. In addition, re’ 9 
ciency of distribution has been obtained. They all regretted that i 
successor at Carlisle(Mr. Allen) was not present, but he had prev sag 
accepted an invitation of the Mayor and Mayoress of Plymouth. а 
conclusion, Mr. Burnet thanked those who had so loyally support 
him, and especially Mr. Deighton and Mr. Moberlev. 


The members of the P. & О, Batti-Wallahs Society managed to 
have a very good time at their third annual dinner on 0 m 
Perhaps the presence of ladies centributed to this, though the p gai 
of those members who had come unaccompanied by a ер 
tive of the fair sex was somewhat painfully evident. Ongea T 
founded for members of the P. & O. electric staff only, it aa 
opened its doors to all electrical engineers, The objects nu 
society are social intercourse, and the address of the n pig 0 
(Mr. J. F. Avila) is 115-117, Charing Cross- ond, Lon A ei 
The speech of the evening was made by Mrs. L. M. 1 iE 
responding for The Ladies," though that of Mr. E. L. decis 
in proposing the same toast was not far behind. The way deal dl 
both speakers relied on American humorists for the ТО as 
their remarks serves to show that these American gen ien it 
well acquainted with a very difficalt but highly interesting ] pm 

Dance.—A plain and fancy dress dance will take ра x 
Robertson Electric Lamp Works, Brook Green, пш е} 
the evening of March 14, when prizes will be given ‘or 
fancy costuumes in both sexes. 


ne 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 
f steam coal (slack, 


Leeds Corporation invite tenders for supply o 10 months, 
smudge or peanuts) during a period of four, seven or ed for the 
commencing June 1 next; also for various goods red lading iron 
electric lighting departinent up to March 81, 1909. ne ТЕ 
and steel bars, angles, plates, etc., brass and iron pies : ae 
nuts and screws, w.i. tubes and fittings, copper bars, 5 jet 
wire, &c., lead апа other plumber's material, ironmongery ting, 
engineer's furnishings (including packings, rubber Е ishes photo- 
gauge and other glass, tools, &c.), oil, paints, varni е pen, 
graphic materials and chemist's sundries, cotton waste ains boxes 
ropes, twines, &c., brushes, indiarubber covered бе ет lamps, 
and fittings, and jointing and insulating material, е ар 
fittings and sundries, glass, timber, building material, manager 
tape, towels, &c. Schedule and forms of tender from t insons 
of the electric lighting department (Mr. Harold c Н. For. 
Tenders to the town clerk (Mr. Avertise - 
Town Hall, Leeds, by 10 a m. March 31. See also апа 
ment. 
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READY NOW. 

“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1908 Edition 
of the Big Blue Book, price 1583., or post free in the 
United Kingdom, 15s. gd. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2.000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 11, 1908. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, аз quite unreliable for Manufacturers' 
and Dealers’ purposes. The set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, an remodelled into handy book 
form ; these are included in the 1908 Blue Book, making 
it the most complete book of the kind ever published. 


— — 


Wigan Corporation invite tenders for the right of advertising on 
the tramway tickets issued on their tramway system during the year 
commencing April 1 next, The number of tickets issued during 
1907 was 12,000,000. Further particulars may be obtained from 
the tramways manager (Mr. Jas. Slevin), Bradford-place, Wigan. 
Tenders to the town clerk (Mr. Harold Jevons) by Monday 28rd inst. 
See also an advertisement. 

Wigan Guardians invite tenders for an electric lighting (or gas) 
installation at the new workhouse infirmary. Tenders to the Clerk 
by March 25. 

Huddersfield Corporation invite tenders for supply of single- 
phase alternating-current meters required during the next 12 
inonths. Forms of tender from the borough electrical engineer 
(Mr. A. B. Mountain), St. Andrew's- road, Huddersfield. Tenders 
tothe town clerk (Mr. J. Henry Field), Town Hall, Huddersfield, 
by 10 a.m. March 25. See also an advertisement. 

Hull Electric Lighting committee invite tenders for supply and 
laying of high and low-tension mains, pilot and telephone wires, 
casings, boxes, &c., required in connection with the extensions of 
the electric mains during tne period ending March 81, 1909. Forms 
of tender and specifieation from lhe city treasurer, Mr. T. G. 
Milner. Tenders to the Chairman of the Electric Lighting com- 
mittee, Town Hall, by noon March 26. See also an advertisement. 

Edinburgh Corporation invite tenders for supply of material for 
the electricity supply department for the year irom May 16, 1908, 
ineluding bitumen, arc lamp carbons, arc lamp globes, cast-iron 
pipes and pavement boxes, house service fuse boxes, and electricity 
meters. Specifications, &c. from the engineer, Mr. F. A. Newing- 
ton, Dewar-place, Edinburgh. Tenders to the town clerk, Mr. 
Thos. Hunter, W. S, by March 80. See also an advertisement. 


London County Council invite tenders for the manufacture, 
delivery and laying of about 82 miles of h t. three-core lead- 
covered electric cables, &c., about 50 miles of l. t. lead-covered elec- 
tric cable and about 30 miles of telephone cables for the Council's 
tramways. Tenders, upon official forms, to be obtained from the 
Clerk of the Council, County Hall, Spring-gardens, S.W., will be 
received up to 11 a.m. of Saturday, March 21. 

London County Council also want tenders by 11 am. March 24 for 
roadwork and platelaying in connection with the reconstruction for 
the overhead system of electric traction of tramways between 
Brixton-road and Camberwell-green. Specification from the Chief 
Engineer, Spring- gardens, S. W. : 

Rawtenstall Corporation invite tenders for supply, delivery and 
laying of steel rails, points, crossings and accessories for the per- 
manent way of the лид and all materiais and labour for the 
paving, uoderbed, &c. Tenders to the Town Clerk (Mr. James 

alley’, Municipal Offices, Rawtenstall, by March 27. | 

Rawtenstall Corporation also invite tenders for supply, delivery 
and erection at their electricity works of one economiser (192 tubes), 
and supply of d.c. and a.c. electricity meters. Tenders to the town 
clerk (Mr. James Whalley), before March 23. 

St. Pancras (London) Council invite tenders for supply of arc lamp 
carbons for 12 months, delivery as required. Tenders to the town 
clerk, Mr. C. Н. F. Barrett, Town Hall, Paneras-road, N.W., by 
noon March 28. | | | 

Bristol Doeks committee invite tenders for the electric lighting 
of the second tobacco warehouse, Cumberland Basin. Tenders to 
MAD of Docks committee, 19, Queen-square, Bristol, by 10 a.m. 

arch 20. 
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Belfast Tramways and Electricity committee want tenders by 
10 a.m. March 16, for 12 months’ tramway stores, including elec- 
trical accessories, castings, paints, oils, &c Forms from the Rolling 
Stock Superintendent, Napier-street, Belfast. | 


Tenders are also wanted (by 10 a.m. March 23) for 12 months’ 
supply of stores for Belfast electricity department, including inean- 
descent lamps, carbons, galvanised wire, tools, oils, &c. Forms of 
tender from the City Electrical Engineer, East Bridge-street, Belfast. 


Bootle Corporation want tenders by noon March 14 for 12 months’ 
stores, including v.b. wires and cables, meters, arc lamp carbons 
and globes, fuse boxes, lamp posts, oils, &c. Forms from the Borough 
Electrical Engineer, Pine-grove, Bootle. 


Swindon Corporation want tenders by noon March 21 for 12 
months’ stores, for the electricity and tramways department, in- 
cluding electrical and tramway equipment accessories, fuse and 
service boxes, meters, coal, oils and grease. 


London County Council want tenders by 11 a.m. March 24 for 
the installation of electric lighting and fans at Dawes-roud, Fulham, 
and Hortensia-road, Chelsea, Secondary Schools. Specifications 
from the Chief Engineer, Spring-gardens, S.W. | 

Bolton Tramways committee want tenders by noon March 16 for 
12 months' stores, including lighting materials, overhead materials, 
trolley-pole sundries, brake blocks, coal, oils and grease, &c. Speci- 
fieations from Mr. A. A. Day, Bradshawgate, Bolton. 


Colchester Electricity Supply committee want tendera by 10 a.m. 
March 16 for 12 months' supply of stores, including, ironmongery 
and tools, castings, oils, &c. Forms of tender from the borough elec. 
trical engineer, Mr. A. R. Sillar. 


Felixtowe District Council want tenders by noon, March 25, for 
supply of a storage battery and booster. Specifications, &»., from 
Mr. R. P. Wilson, 66, Victoria-st., Westminster. 


Gillingham Council want tenders by noon, March 23, for elec- 
tricity meters and lubricating oils. Specifications from the Borough 
Electrical Engineer. 


Sunderland District Electric Tramways (Lid.) invite tenders for 
three additional turn-outs. Tenders to the Manager, Philadelphia, 
Fence-houses, Durham, by March 27. 


Aston Manor Council want tenders by 10 a.m. March 16 for ex- 
tension of Chester-street power station. Specifications from Borough 
Surveyor. 


Glasgow Corporation invite tenders for large water-tube boilers, 
1,000 kw. motor generators and rotary converters, aod sub-station 
extra-high-tension and d.c. switchgear. Tenders by 10a.m. March 24. 


Tenders will be received at the offices of the Secretary of the 
Postmaster-General's Department, 51, Spring-street, Mel^ourne, up 
to noon April 14 for the construction and laying complete of two sub- 
marine telegraph cables between the State of Victoria and the State 
of Tasmania. Tenders (accompanied by a deposit of £1,000) must 
state the name of the country in which the cable will be manufac- 
tured. Tender forms, specifications and general conditions from 
the office of the representative of the Commonwealth of Australia 
(Capt. R. Muirhead Collins), 72, Victoria-street, Westminster, S.W. 

The director of the Kongsberg Silver Mines (Norway) invites 
tenders for the erection of an electric power station. Tenders to 
Kongsberg Solvverks Direktorkontor by 1 p.m. of March 21. Copies 
of specifications and conditions may be inspected by British firms 
at the Board of Trade, 78, Basinghall-street, London, E.C. 


Tenders are wanted by 1 p.m. March 21 for the construction and 
equipment of an electric power station at Kongsberg (Norway) silver 
mines. Specification may be seen at the Board of Trade, 73, Basing- 
hall-street, London, E.C. 

A public competition will take place on April 4 for the contract 
for the provision of electrical energy for lighting, power and traction 
in Manaos (Brazil). The Provincia do Para,” containing the an- 
nouncement on the subject, may be seen at the Board of Trade, 73, 
Basinghall-street, London, E.C. 


TENDERS RECEIVED AND ACCEPTED. 


Hammersmith (London) Electricity and Lighting committee, 
having considered a lengthy report by the borough electrical engi- 
neer (Mr. G. G. Bell) upon the tenders for installing two additional 
boilers’ at the electricity works, recommend that the contract be 
divided between Babcock & Wilcox (who are to instal one toiler, 
under scheme A., at £1,285) and the Stirling Boiler Co. (who are to 
instal another boiler, under scheme C., at £1,671). The following 
were the tenders received : — | 

Scheme A.—Stirling Boiler Co.: (1) grate area 67:5, (2) heating 
surface 4,890, (3) output 18,100, (4) height 25 ft. 6 in , (5) Ib. per sq. ft. 
heat surface 3:7, (6) price £1,439, (7) per 1,0001b. £80; Babcock & 
Wilcox: (1) 67:5, (2) 4,226, (3) 15,800, (4) 18 ft. 7in., (5) 37, (6) 
£1,285, (7) £81; Clarke, Chapman & Co.: (1) 6070, (2) 2,970, (3) 
12,000, (4) 25 ft, (b) —, (6) £1,173, 17) £99; Davey, Paxman & Co.: 
(1) 86:0, (2) 1,516, (3) 7,279, (4) —, (5) 59, (6) £582, (7) £80. Scheme 
C.—Stirling Boiler Co. : (1) 86:25, (2) 6,205, (5) 22,910, (4) 25 ft. 6 in., 
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(5) 5*6, (6) £1,671, (7) £76; Babcock & Wilcox: (1) 84-0, (2) 5,346, (3) 
20.000, (4) 19 ft. 5 in. (5) 37 ; (6) £1,450, (7) £72: Clarke, Chapman & 
Со. : (1) 85°0, (2) 4,125, (3) 16.500, (4) 25 ft., (5) 3:9, (6) £1,504, (7) 
£94; Davey, Paxman & Co.: (1) 48:5, (2: 2,200, (3) 11,840, (4) —, (5) 
5:3, (6) £1,200, (7) £109. Increased output with hot air —Scheme A.— 
Stirling Boiler Co. : (1) output 25,428, (2) lb. per sq. ft. heat surface 
52, (3) price per 1,0001b. £56. Scheme C.—(1) output 32,255, (2) lb. 
per sq. ft. heat surface 5:2, (5) price per 1,0001b. £54. Babcock & 
Wilcox: Scheme A.—/1) 21,975. (2) 5:2, (3) £58. Scheme C.—(1) 27,799, 
(2) 5/2, (3) £52. Clarke, Chapman & Co.: Scheme A.—(1) 15,500, (2) 
9'2, (3) £75. Scheme C.—(1) 214,500, (2) 5:2, (3) £70. Davey, Pax- 
тап & Co.: Scheme A.—(1) 10,528, (2) 8:0, (3) £55. Scheme C.- (I) 
17,600, (2) 8:0, (3) £68. 

Battersea (London) Lighting committee has accepted the following 
tenders for annual supplies for the Electricity department :— 

Price’s Patent Candle Co., oils; W. Н. Willcox & Co., engine-room 
stores (except packings): R. Beldam & Co., asbestos, &c., packings ; 
Foster & Co., coal (Ibstock peas and Mardy small nuts); Hudson & Co., 
coul (** Broomhill" bituminous); Sloan Electrical Co., arc lamp car- 
bons; Ferranti Ltd., ampere-hour meters ; British Thomson- Houston 
Co., watt-hour meters; Electrical Co., Nernst lamps and fittings ; 
Edison & Swan Co. and General Electric Co., incandescent electric 
lamps ; Pryke & Palmer, ironmongery, tools, &c.; Callender's Co., 
bitumen compound and cable jointing. No tender has been accepted 
for service boxes, &c., but these goods are tobe obtained from Callender's 
Co. and the British Insulated and Helsby Cables, as required. 


Wigan Electric Light committee have accepted the following ten- 
ders for annual supplies : — 

Universal Mill Furnishing Co., General Electric Co. and British 
Westinghouse Co., electric lamps : Thompson & Co., Park & Co., and 
Tickle Bros., iron and steel; К. Bolton & Son, General Electric Co., 
Electrical Co., Armorduct Mfg. Co., and T. J. S. Cleghorn, for electri- 
cal accessories; УУ. T. Glover & Co., cables. 

The Postmaster-General’s Department, Melbourne, have accepted 
the following tenders :— 

British Insulated and Helsby Cables, 
and binders; R. B. Hungerford, cables ; J. L, Drew, telephone atten- 
dants' exchange calls ; J. A. Newton Proprietary, telephones ; Millars’ 
Karri & Jarrah Co., Jarrah blocks ; Cole Bentley, disc arrester papers ; 
Zwicker, Tod & Co., telephone and telegraph insulators; and F. Van- 
derkelen & Co., g.i. wire. 

The Western Australia Government have accepted the tenders 
of the India Rubber, Gutta Percha & Telegraph Works Co., at £867; 
the General Electric Engineering Co. (Perth) £87; Unbehaun 
& Johnson, £117; and Leslie & Co., £653, for electrical material 
for Claremont Asylum; and Tomlinson Bros. for five portable 
derricking hand cranes, £250 each. 


Melbourne Corporation have placed orders with Crompton & Co. 
for 50 armature coils; with the A. E. G. for 80 a.c. flame arc lamps 
(£272); with Turners & Manville for 200 fuse blocks; J. H. Craven 
for two Otis engines and surface condensers (£550) and three 
countershafts, and Johnson & Sons Proprietary for c.i. and w.i. 
pipes, bends, &c. (£215), 

Woolwich Council have accepted the following tenders :— 

E. P. Allan & Co. for maintenance of electrical installations, tele- 
phones, &c., at Plumstead and Woolwich baths for five years at £110 
per year; C. J. Wilkin & Son for two spare armatures and two field 
coils at £160; Siemens Bros. Dynamo Works for spare armature and 
& field coil at £59. 15s. 

Stepney (London) Council have accepted the tender of the City 
Glass Co. for ате lamp globes at £64. 78. 6d., of Baxter and Caunter 
for rubber cable at 2122, 128. 6d. For the latter the India Rubber 
Co. tendered at £153. 10s. 9d., W. T. Glover & Co. at £149. 14s. 9d , 
and W. T. Henley's Co. at £149. 14s. 


Dundee Electricity committee have accepted the following ten- 
ders :—British Thomson-Houston Co. and British Westinghouse 
Co., switchgear and transforming plant; Crompton & Co. (12,000 
pairs), Union Electric Co. (1,000 pairs) and Oliver Arc Lamp, Ltd. 
(12,000 pairs) carbons. 

The Postmaster-General's Department, Brisbane, have accepted 
the tenders of the India Rubber Co., International Electric Co., 
British Insulated & Helsby Cables, O. Haes, G. R. Hodson, Law. 
rence & Hanson, Trackson Bros., Brisbane Electrical Co., J. Paton 
& Co. and C. E. Bernays for telephone and telegraph instruments 
and material. 

Auckland (N. Z.) Corporation have given Turnbull & Jones the 
contract for the supply of a Westinghouse 25 kw. 220 volt generator, 
coupled to a 89 B. H. P. Bellis engine, and a 10 R. p. motor. switch- 
board, &c., in connection with the electric lighting of the abattoirs. 


h.d. copper wire, copper tapes 


For wiring and supplying electric light fittings for the Hollowa 
te station London Coanty Council received the following tenders 2 
V. J. Fryer & Co (асер) £185 0 | John Bryden & Sons £256 0 
1 5 0 | W. С. Cannon & Sons ... 
275 0 | Nursey & Marr 
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For reconstructing two bridges in Caledonian-road in connection 
with the electrification of the tramways in that thoronghfare London 
County Council received 20 tenders, varying from £6,995, Ls. Ж, 
to £10,601. 3s. 6d., and the lowest (Dick, Kerr & Co.) has been accepted, 

For the supply of about 525 tons of track rails and fastenings the 
following tenders were received by London County Conneil:-. 
Walter Scott (Ltd.) (accepted), £3,978. 28. 6d.; Barrow Hemat'te 
Steel Co., £5,062. 1s. 8d. ; Bolekow, Vaughan & Co., £4,053. 11s. 3i 


The Postmaster-General's Department, Hobart, have accepted 
the tenders of British Insulated & Helsby Cables for lead-covered 
cable and h.d. copper wire. 

Dartford Council have accepted the tender of the Electric! 
Power Storage Co. for the renewal of the cells of the lighting batter 
at £392, payment being spread over five years. 

Crompton & Co.’s Calcutta branch have received an order fora 
220 kw. с.с. rope-driven 440 volt dynamo and two 150 B. f. p. motors 
for the Ahmedabad Ginning & Mfg. Co. 


Rawtenstall Corporation have placed a contract with the D.]. 
Battery Co. for supply and erection of a D. P. traction stonx 
battery and booster. 

The tender of the Westminster Electric Supply Corpn has be 
accepted by Westminster City Council for the lighting required i: 
connection with the Marble Arch improvement scheme. 


Lowestoft Council have accepted the tender of W. T. Henley: 
Co. for 12 months’ supply of house cut-outs, &c., and that of the 
Underfeed Stoker Co. for two stokers, with motor at £330. 

Yarmouth Council have accepted the tender of the British Gritin 
Chilled Iron & Steel Co. for 40 steel tyres, at 35s. 6d. each. 

Stockport Council have accepted the tender of W. A. Sur { 
Co. for fixing fire-alarms at Reddish at £49. 10s. 


BUSINESS NOTICES. 


We are informed that, as from Sept. 30 last, the business carried 
on by Messrs. Н. Cecil Hodges and H. Snowdon in co-parinership 
at Balfour House, E. C., and Millwall, E., London, under the nw 
of Cecil Hodges & Co., has been dissolved. Mr. Cecil Hodges con 
tinues to carry on business at Balfour House, Finsbury paremen. 
London, E.C., under the style of Cecil Hodges & Co., with works З 
Red Lion-street, Clerkenwell, and Mr.Harry Snowdon EUR 
works and business independently at Millwall, trading under 
style of the Millwall Electric Co. The book debts of the late ba 
ship will be collected by Mr. Snowdon, at Snowdon's Wharf. 1% 
wall, where letters in respect thereof should be addressed to : 
only, and he alone is authorised to apply for and give receipts 
discharge of such book debts. | : i th 

Mr. Cecil Hodges states that, with a view to turning ШО ш 
quickest time and at the lowest prices the orders for swiicnbotr" 
instruments and switchgear of all kinds, to which he is ine 
whole attention, his new works are equipped with the latest la 
saving machines. 


Alfred Hy. Sowerbutts and Frank Walker, trading as Sowerbt: 
& Rogers, e engineers, 17, High-rd., Kilburn, London, V. 
have dissolved partnership. Debts by Mr. Walker. 

Mr. Edmund Samuel Hindley has retired from the firm oí on 
Hindley & Sons, engineers, &c., Bourton and London. da di 
L. A and Н. D. Hindley and Wm. Stanford continue un 
old style. 

BANKRUPTCIES, LIQUIDATIONS. &c. i 

The trustee (Mr. J. Е. Stubbs, 8, Albort-rd., Midülesim 
the failure of Andrew Matson, electrical engineer, 10, Ma 
terrace, Stockton-on Tees, has been released. je. 

The trustee (Mr. E. H. Hawkins, 4, Church-sq., London fen 
in the bankruptey of Carl V. de Falbe, lately кы пий 
wern.rd. Earl's Court, as the Electrical and General Co 
Co., has been released. 1500. (141) 

Claims against McPhail & Simpson's Dry Steam iu Moran 
by March 20 to Mr. J. W. Close, North British an 
Buildings, East-parade, Leeds. 


І А jon on 

Sales by Auction.—Mr. Frank G. Bowen will на, php m 
the premises, Portpool-lane, Gray's Inn-road, W. ‘machinery (0 
March 17, at 2 p.m., some expensive wood-working ding machines, 
Ransomes & Sagars), including three spindle mo saws, cross cUl 
шогйсе machines, tenon ditto, band and circular , 
saw, double forge, air fan and bellows, Jig ва, 
punching machines, six engineers’ lathes, 25 Н.Р. hines, univ 
gas engines, 50 benches, two trying-up planing mac from 
moulding machine, &с. On view day prior. Sea also 
Auctioneer, 624, Aldersgate-street, London, E.C. 
vertisement. u include in the! sae 

Messrs. Fuller, Horsey, Sons & Cassell will ш. April ^ pi 
by auction at H.M. Dockyard, Chatham, on Tue > wire rope v 
following days, 450 tons scrap iron and steel, 18 ton 
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tons lead ashes, 60 tons old electric cable, 


tons foundry ashes and 7 
electrical gear and stores, engineers’ machine tools, including lathes, 
drilling, planing and screwing machines, engines of various types, 
lamps and lanterns, &c. Catalogues ‘6d. each) may be had at the 
Dockyard, and of the auctioneers, 11, Billiter-square, London, E.C. 
See also an advertisement. 


Messrs. Horne & Co., 8, Delahay-street, Storey's-gate, West- 
minster, S.W., will sell by public auction at the Royal Arsenal, 
Woolwich, on Thursday, 19th inst., at 11 a. m., a quantity of obso- 
lete and unserviceable stores, inciuding quantities of cast and 
wrought iron and steel, brass, copper, gunmetal, mixed metals, alu- 
minium, alloys, lead, phosphor-bronze, tin, zinc, Ko.; one steam 
boiler, three Normandy condensers, two lathes, five milling and drill- 
ing machines, 10 tons electric cable, 15,307 porcelain insulators, 
cable-testing apparatus, electric ship and signalling lamps, gutta 
percha, &c. May be viewed on the Monday, Tuesday and WWednes. 
day previous to and on morning of sale. Catalogues at the War 
Oftice, Whitehall, the Ordnance Office, Tower, and the Ordnance 
Office, Royal Arsenal, Woolwich. See also an advertisement. 


Messrs. Percy Huddleston & Co. have been instructed by the 
receiver and manager for the debenture-holders of D. Santoni & Co. 
(1906) (Ltd.) to sell by auction on Tuesday and Wednesday, 
March 17 and 18, at 12:30 p m. each day, the stock and plant of an 
electrle supply stores, comprising 30 motors (3 H. p. to 15 H. P.), 
alternator, 70 fans, switchboards, watertight fittings, hand lamps 
flame arc lamps, carbons, a quantity of tools, brass: and copper 
wire, furniture, &o. The goodwill of the business will be offered at 
the commencement of the first day's sale. Catalogues of the auc- 
tioneers, 72, Finsbury-pavement, London, E.C. See also an adver- 
tisement. 


Permanent Magnets Wanted.— Mr. 
M. I. Mech. E., 82, Gordon-street, Glasgow, 
hard steel permanent magnets. 


Patents Developments. — Particulars are given in advertisements 
of patents for improvements in wireless telegraphy, the regulation of 
dynamos and motors, electric measuring instruments, &c., the pro- 
prietors of which are desirous of entering into arrangements by way 
of licence or otherwise for exploiting same. Communications to 
Messrs. Haseltine, Lake & Co., chartered patent agents and con- 
sulting engineers, 7 &8, Southampton-buildings, Chancery-lane, W.C. 


The Journal."— Part 187 of the Journal of the Institution of 
Electrical Engineers is now ready, price 5s. Particulars of con- 
ents are given in an advertisement. 


CATALOGUES, &c. 

Cranes and Hoists.—Rawlinson's Limited, Hope Works, Kirk- 
tall-road, Leeds, have issued their revised (1908) eatalogue, which 
fives illustrated particulars and prices of a variety of hoisting 
пасћіпегу, power transmitting appliances, &c., and includes some 
lew specialities. This well-known firm has acquired a high repu- 
ation as makers of lifts and hoisting machinery, and in their latest 
atalogue is listed a number of lifts (from the large factory electric 
ft to the small hand lift for dinners, &c.), cranes, hoists, winches, 
verhead runways, pumps, &c. | 


Steel. clad Motors.—Messrs. Mather & Platt, Manchester, are 
suing a sheet list of special steel - elad motors for electrically-driven 
ranes. In the introductory remarks it is pointed out that Messrs, 
lather & Platt were amongst the first engineers to employ electric 
lotors for the driving of cranes, these machines having been con- 
tructed for their own works more than 24 years ago. The sheet 
ow issued is an introduetion to the firm's steel-clad motor catalogue. 

Single phase Motors. We have received from the Union Electric 
0., Park-street, Southwark, London, S. E., а copy of their new list, 
0. 1,104, of single-phase motors constructed for circuits of 50, 60, 
3 and 100 periods, and of sizes rangiog from } н.р. to60 H.P. Most 
{е sizes are made in several speed ranges, and are also con- 
ructed either with squirrel- cage or slip-ring rotors With a.c. 
‘otors the company include the starting gear as well as the s!an- 
ird pulley, and it is poioted out that purchasers of the apparatus 

the pric:s quoted will have a complete and suitable apparatus 
ady to start work. 


Imports.—The following are official values of electrical machinery, 
aterial and apparatus imported into this country (а) during Feb- 
ary, 1908, and (Б) during the current year from Jan. 1 to Feb. 29, 


th the increases or decreases compared with the corresponding 
riods of 1907 :— 


lectrical machiner 


Wm. W. Campbell, 
advertises for special 


(а) £70,521 (increase £27,522) ; (^) £113,306 
crease £32,732) ; telegraph and telephone cables (a) £16,045 (de- 
“ase £12,151); (b) £24,848 (decrease £27,521) ; ETE and tele- 
one apparatus (u) £24,006 (increase £7,360), (^) £41,508 (increase 
, ; other electrical wires and cables, rubber insulated (a) £8,277 
crease £1,103), |) £13,021 (decrease £1,367) ; with other insulations 
£14,679 (increase £7,271), (b) £19,389 (increase £2,288). The follow- ! 
' Were not separately enumerated last year: Carbons (и) £19,121, 

0,588; glow lamps (а) £30,622, (b) £44,102; arc lamps and 

etrio searchlights (a) £250, (b) £825; parts of arc lamps and search- 


855 


lights (other than carbons) (а) £4,362, 


(6) £10,030; primary and 
secondary batteries (a) £3,247, (b 


) £5,135. Total of electrica! goods 
and apparatus, other than machinery and telegraph and telephone 
Wire (00) £127,225 (increase. £23,48)), (% £204,210 (decrease £10,107.) 


Exports.—The exports of electrical machinery, material, &c. 
(a) during February, 1908, and (6) during the current year from 
Jan. 1 to Feb. 29, and the increases or decreases compared with the 
corresponding periods of 1907, are as follows :— | 
, Electrical machinery (a) £116,410 increase £54,824), (h) £241,372 
(increase £106,841); telegraph and telephone cables (a) £27,979 (de- 
crease £77,328), (b) £117,177 decrease £27,616); telegraph and tele- 
phone apparatus (u) £13,443 (increase £1,409), (^) £29,764 (increase 
£4,807) ; other electrical wires and cables, rubber insulated іа) £25,538 
(decrease £3,051), (b) £52,397 (decrease #76); with other insulations 
(а) £13,822 (decrease £2,182), (b) £41,621 (increase £17,443). The 
following were not separately enumerated last year: Carbons (a) 
£215, (b) 575; glow lamps (a) 4,969, (b) 6,404 ; are lamps and search- 
lights (а) £1,285, (^) £2,183; parts of arc lamps and searchlights 
(other than carbons) (a) £1,315, (b) £2,660 ; primary and secondary 
batteries (а) £952, (b) £2,005. Total of electrical goods and appara- 
tus, other than machinery and telegraph and telephone wire (a) 
£122,121 (decrease £83,147), (b) £317,018 (decrease £14,912). 


————À 
PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nor. The unde: mentioned Applications (except those marked +) are not 
open to public inspection until ater acceptance of Complete Specifications, 
Those marked + are open jor inspection 12 months after the date attached 
to them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


December 16, 1207. 

29,6398/06 Scorr. Switches. (Date applied for, 29/12/06.) 

27,672 PEPE. Driving of electric cranes. (Date applied for, 
28/12/06. )*f 

27,675 HArrIEL D. Electrically-operated apparatus. 

27,681 Jones. Electric resistances. 

27.723 QUINCEY & Harrison. Electroliers. 

27,724 EsNAvLT-PELTERIE. Explosion turbine. 
31/12/06.) 1 

27,739 JANECEK. Arc lamp with support electrode with which the 
other electrode is rigidly connected. (Date applied for, 


20/12/06. )*+ 
December 17, 1907. 
27,768 HooLRE VL. Renewable accumulator terminal. 
27,185 PENNY. (Eastgate and Horn, Hndin.) Making electrical joints 
or connections.* 


(Date applied for, 


27,792 Cox. Switches. | 
27,809 Marks. (Parker-Clark Electric Co., U.S.) Incandescent 
lamps.* 


27,821 GUERCIN. Apparatus for the creation of magnetic fluxes. 

27,825 FELTEN & GuILLEAUME-LAHMEYERWERKE А.С. Electrical 
igniters for internal-combustion engines. (Date applicd for, 
19/12/06.)* t 

27,830 Gibbs. Electrolytic cells.“ 

27,841 Stvart & WinLIAws. Clock-controlled mechanism for opera- 
ting electric switches or other devices at predetermined times. 

27,849 B.T.-H.Co. (G.E. Co., U.S.) Single-phase motor control. 

27,852 DURHAM. Secondary batteries. 


December 18, 1907. 

11,5944 ALLGEMEINE ELEKTRICITATS Ges. Electric motors specially 
adapted for rolling mills. (Date applied for, 21/5/06.) Com- 
prised in No. 11,594, 17/5/07.) 1 

27,857 EcksTkiN & Heap. Electrically operated switches, Е 

27,864 Epson & Swan Unitep ELgcrTRIC Licat Co. & GIMINGHAM. 
Incandescent lamps. 

27,875 NussBAUM. Steam turbines. | 

27,879 VAN КАркх. Relating to magnetic electric machines. 

27,891 BARwETT. Electric signalling or communicating messages or 
signals to vehicles running on rails. . 

27,901 GvkERcIN. Apparatus for inducing, taking and transmitting 
without wire magnetic fluxes. 

27,924 Mipctey. Dynamo-electric machines. 

27,926 ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. Welding rings, 
hoops, &c., by electric current. (Date applied for, 4/1/07.)"+ 

27,955 UwTERBERG & HEeLMLE. Testing apparatus for magneto-elec- 
tric spark-ignition apparatus. (Date applied for, 17/10/07.) t 

27,957 B.T.-H. Co. (G. E. Co., U.S.) Single-phase alternating-cur- 
rent motors of the commutator type. 

December 19, 1907. 

27,951 HILL. Sic! room electric light. 

27,953 Morison. Devices for killing rats and other animals by elec- 
tricity. І 

27,971 1 Contact maker for synchronising firing and distri- 
butinghigh-tension current in twin-cylinder explosion engines. 

27,984 Reaper. Multiple expansion reversible steam turbine. 

27,986 Lint. Electric time switches. 


27,989 WorrTMANN. Electric railway installations.“ 


| 
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COMPANIES’ MEETINGS AND REPORTS. 


——9—— 


W. T. Henley's Telegraph Works Co. (Ltd.) 


The tweaty-ninth ordinary general meeting was held on Friday last, 
Mr. SypxEv Gepce presiding. 

The SECRETARY (Mr. A. E. Salmon) read the notice convening 
the meeting, and the auditors’ report was also read. 

The CHAIRMAN: Gentlemen, there is little to say about the pro- 
ceedings of last year, in which we have kept on the even tenour of 
our way. When I look back upon the 21 years that have elapsed 
since I was first your Chairman, and remember the state of things then 
and contrast it with what it is now, I feel we all have great cause for 
rejoicing and thankfulness. We were then, I think, at the very lowest 
ebb of our fortuae. Overtures were made, or talked of, to other com- 
panies to take из over on condition that they paid our debts, we to 
sacrifice the £70,000 of share capital. That £70,900 they might 
have had for nothing is now worth £170,000. As I have said, we 
really have nothing to report with regard to the past year. There 
have been no sensational orders, but we are able to pay a divi- 
dend of 15 per cent, If you look at the balance-sheet you will not 
notice very much difference between the figures of this year and the 
figures of last year, comparing them one with the other, but on the 
eredit side you will find that last year we had stock-in-trade £206,000 

and debtors £185,000. This year the stock-in-trade is only £181.000 
and the debtors, money due to us, £140,000, and that looks like a 
diminution of business, There has not been a diminution of business, 
but the difference arises in this way. A good deal of our work consists 
of underground cables for traction power for tramways qr. the 
streets and roads. You know that these tramways are often made by 
the municipalities now. We know also, and all you who read the 
pene know, that during the last two or three years the municipalities 

ad. been spending what people thought to be a good deal too much. 
They borrowed large sums, and as a result municipal credit became 
rather damaged in certain places, and a great check was put upon 
them in the last 12 months. Then the rate of discount has been very 
high of late, and, therefore, these municipalities have not been able to 
borrow money at the same low rate as before. These two things of 
necessity caused them to hold their hands and not to lay down as many 
tramways through their towns and in surrounding districts as they had 
been doing previously. But, gentlemen, the time is coming again when 
circumstances will be again in their favour. The Bank rate is already 
down to 34 per cent., and they will, therefore, again be able probably 
to borrow money at lower rates, and then we know perfectly well 
that the people will have what they require. When municipalities 
and others want good underground cables, and to place their orders 
wisely, they frequently come to Henley’s Company, and I hope they 
will continue to do so. Last year I pointed out to vou the rivalry 
which we had, or, rather, which the tramways had, to meet from the 
introduction of motor omnibuses. Those omnibuses do not require 
underground cables, and therefore they do not bring us work as the 
tramways do. We are told that Mr. Asquith will place a heavy tax 
on the motor vehicles. If he does—and he cannot tax the tramways— 
I think we may again see an increase in the number of tramway exten- 
sions, to the advantage of this Company. I have only to add that 
the Board have not only themselves looked carefully after the busi- 
ness, but they have been aided, as usual, by the inderatigable exer- 
tions of everybody here and at the works. 1 regret very much that 
Mr. Sutton is suffering from bronchitis. Both Mr. Hatton and Mr. 
Sutton, who were amongst us at the time I was appointed your Chair- 
man, have, with all the others, assisted us a great deal, and enabled 
us to achieve the results of which I have told you, and we owea debt 
of gratitude to them for what they have done. Among others who 
have been with us during all these 21 years are Lord Galloway and Mr. 
Newton. They are both here to-day: I now move the adoption of 
the report and accounts. 

Sir ALFRED C. LY ALL, К C. B., seconded the motion, which was 
carried unanimously, as were resolutions approving the dividend, and 
re-electing the retiring Directors (Mr. Gedge and Mr. Newton) and 
the auditors. | 

The CHAIRMAN then moved 

* That a cordia! vote of thanks be given to the Managing Director, the 
Secretary and the Staff in London, and at the branches at home and abroad, 
and also to the Chief Engineer and the Staffs at the Woolwich aud 

Gravesend works, for their raluable services during the past year.” 

The proposition was carried unanimously. | 

A very hearty vote of thanks to the Chairman and Directors termi- 
nated the proceedings. 


Metropolitan Electric Supply Co. (Ltd.) 


The twenty-first ordinary general meeting was held on Tuosday, 
under the presidency of W. Harrison Cripps, Esq. ` 

The SECRETARY (Mr, E. Cunliffe Owen, C.M.G.) read the notice 
convening the meeting and the auditors’ report. 

Ihe CHAIRMAN then said: The capital expenditure which last 
усаг stood at 41, 802, 385 now amounts to £1,840,876, being an increase 
during the year of £38,493. This expenditure compares favourably 
with the amounts spent in recent years ; for instance, in 1906 it was 
£103,000, in 1905 £156,000, and in 1901 4208, 000. These large sums 
generally represent the rebuilding of our system after the loss of Mary- 
lehone and of our Sardinia-street Works, and I trust that now we have 
entered upon a quicter period and that the expenditure of last year may 
be taken as normal. Turning to the accounts the gross receipts 


amounted to £178,683, being an increase of £3,047 for the year, but i 


that the actual increase in our own areas was upwards of 


ency of these lamps is such that they give three times the amount 
of light for the same current as do the carbon filament burners, Un- 
doubtedly the use of these lamps is immediately of some loss to thy 
companies, but we do not regard this loss as permanent, for exper. 
ence shows that the standard of light is rapidly increased with a 
diminished cost of current. Working expenses this year amounted 40 
£83,333, an increase of £395, more than accounted for by the price ol 
coal in 1907 being higher than during the previous year, Аз far as! 
can see by the market, we shall be able to make our contracts for thi 
year at a better rate than we were able to make them at last year, | 
only hope, however, that the Miners’ Eight Hours Bill will not pis, 
because that will put up the price of coal to every one of us. As usil 
rents, rates, and taxes figure for a large sum, namely, £15,576, bi 
this is only an increase of £200. This question of rating isa gne 
one. As proof of this I may mention what happened to us last ye 
We had previously been assessed at £9,000—a very adequate sm- 
by a certain 8 council through whose area we run and dis 
bute. We thou 

amount, as there had been some increase in our business, bat, wih 
out warning or justification, our assessment was put, up to 
more than double. Protests were in vain, pay or go to lw ms 
the alternative. We chose the latter course, and what was thé 
result? After a long and en hearing, an arbitrator уча 
pointed, with a large array of the other 
attendant expenses, knocked off a round £10,000, A 
decision which was subsequently upheld in one of the 

Of course, the borough council have to pay the costs of 
which were very heavy, but where did the money come from? by, 
from the ratepayers, of which we are one of the largest m the distret. 
The general prose of the Company has been satisfactory 

year, for we d 
Bc.p. lamps to our system, making а total to the end of ror 
735,116. A certain amount of the addition was for the 
power, in which direction the Company have been taking every pe 


into my hand a statement showing what we have done ths m= 
During the first nine weeks of last year we added 14,000 lamps too 
system, but during the same nine weeks this year wei 4 
lamps. The balance to the credit of revenue, after pa ei 


as usual to our reserve fund, which will then stand at £241,355-1" 


— K —— 


must be remembered that in the previous year we still recei 
£5,000 from Marylebone, which iu the Vo sand Р asi i 
18,00) This 


is somewhat less than our expectations, and we attribute this 
to the last quarter of the year being a poor one, and partl 


increased use of metallic filament lamps. As is well known, 9 


t that there would be some increase on th 


C.s on both sides, and 

half, л 
iis 
this 


ave added no less than the equivalent of nestly 


sible opportunity of extending their business. Mr. Owen has jus je 


ing expenses, amounts to £95,349. We propose to set 


serve not invested in our business, but in first-class rx 
After deducting these £20,000 there remains as net revenue 
This sum, with the balance brought forward and other ae 
a total of £88,767. After deducting from this the interest " 
tures, loans and preference shares, there remains à 
To this we bes alin’ 421.000 from the undistributed tela 
Marylebone purchase money, which, with your — 
posely set aside to meet the lean years—to meet ih 
till the increase of business could be developed to -— 
loss of Marylebone. This addition 1nereases tue к 
net revenue account to £65,878. An interim dividen * 
share (being at the rate of 6 per cent.) and но il 
paid last August, and we. now recommend that à : 
of 3s. 6d. per share, being at "1 i v 7 per 00 db : 
'ear, making б: г cent. for the whole year, 7 
will absorb 220000 and leave £878. Before I leave 1 4 
working expenses, & , of the Company, I must say : 
the Directors are indebted to the able i . oye 
various employés. If I might mention one or two 9 
of our staff, I would say how much the Board is inde 202 
vices of Mr. Conacher, our able general manager, to, об, т 
Owen, our secretary, and to Mr. Highfield, our chief engins i 
will be done if the Eight Hours Bill ever comes ш оби 
gentlemen, I do not know; they бо not confine their E 
behalf to eight hours a day, or anything like it. h in the a 
Mr. Cripps proceeded to refer to the рага Ср with the 
report relating to the bills before Parliament dea E is 
of electricity supply, and, havin announced that B Distt 06. 
Company had petitioned against the bill of the Lon 3 — 
said; The prevailing practice of speaking y — шй costly © 
politan Company's plant and apparatus аз obsole mh 
work is untrue, Taking Willesden as Our exam 1 асці" 
modern and one of the best class. Our most өгү bad beet 
is a 5,020 kw. generator which had just been erec 4 pe 
running since the new year. He who wishes to i the bret t“ 
for electric supply should visit our stations, and ens to lont ` 
a Continental or American engineer doe: when Siete Ther 
to visit such stations as Bankside, Bow and Wi ] finest elt 
learnt much, for he sees not only the most send engin 
producing engines, but he will realise that the E ther have U' 7 
London are second to none in the world in the way the g * 
their vast experience in extending and perfect t in the fate 
designed for und capable of supplying both now anc move the adv, 
requirement for light and power in London. I i the divide 
of the report and accounts and the declaration 0 
out therein. 190 
Sir EYRE M. SHAW, K. C. B., seconde] che motion. 
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A short discussion followed, and, after a reply from the chairman, 
the resolution was carried unanimously. 
The retiring directors and auditors were then re-elected. 


the adoption of the repert, congratulated the shareholders upon the 
steady progress of the company. With regard to engines (steam, gas 
and oil) and electricai plant, Mr. Longridge remarked that the element 
of risk was a more important factor than in the case of boilers, for where- 
as the annual rate of explosion was about 1 in 20,000 boilers insured, the 
annual rate of breakdown ranged from 1 in 8 to 1 in 16 among the 
different classes of machinery insured. As proof of the value of their 
inspections to maintan plant in good working order, it was found that, 
in the case of the older insurances, the annual rate of breakdown 
diminished rather than increased, as might have been expected owing 
to deterioration of the machinery. Their profits, however, were not 
derived from insurance premiums, for they had a considerable revenue 
from fees for inspections where no insurance was required. Not only 
had they to inspect engines, boilers and electrical machinery ‘ntended 
for shipment to foreign countries, where they would not undertake in- 
surance, but their services were also required to inspect engines, etc., 
made abroad but intended for use in the United Rinsdon: Their 
success was dueto the fact that both makers and users recognised that 
their inspections were efficient and their reports reliable. A dividend 
of 4s. 6d. per share making with the interim 7s. 6d. for the 12 months) 
and a bonus of 2s. per share were declared ; £7,000 was added to reserve 
(bringing this to £66,000) and £2,409 was carried forward. 


BROMPTON & KENSINGTON ELECTRIC SUPPLY CO. (LTD.).—The 
chairman (Mr. Н. К. Beetou', at the meeting on Tuesday, said the 
growth of net revenue had been retarded by the increased cost of coal, 
which had risen nearly 10 per cent. The net result was a small 
increase of £335. 9s. 4d., and they recommended the distribution of 
the same dividend, and the appropriation of the same amouuts to 
depreciation and reserve, carrying forward a larger balance by nearly 
£1,000. 

CITY OF LONDON ELECTRIC LIGHTING со. (LTD.)J—The directors’ 
report for 1907 states that the net capital expenditure at Dec. 31 was 
£2,091,671. 1з. 6d., a net addition during the year of £39,710. 16s. 6d. 
The revenue for the year was £279,141. 16s. 8d., and interest, &c., 
£1,718. 18s. 6d., making £280,860. 15s. 2d. Deducting expenses of 
generation and distribution, рн and maintenance, rent, &c., 
and management expenses (£122,110 18s. 2d.) the balance was 
£158,749. 17s. 420,621. 8s. 5d. from 1906 was brought in, leaving 
available £179,371. 5s. 5d. Interest, consumers’ deposita, &c., re- 
quired £36,202 13s. 7d. After making certain provisions there is & 
balance of £83,512. 16s. 4d. The directors recommend dividends for 
the year 1907 (less tax) of the full 6 per cent. on the preference shares 
(of which half was paid in July) and 6 per cent., or 12s. per share, on 
ordinary shares (of which 58. was paid in July) £20,473. 13s. 4d. is 
carried forward. ‘The gross revenue from all sources (£280,860) shows 
an increase of £18,992, and the net revenue (£158,749) an increase of 
£12,775. The average price obtained was 2:634. per unit, against 
2'67d. in 1906 The total number of consumers connected was 12,521, 
an increase of 226 over 1906, and the equivalent number of 8 c.p. 
lamps connected was 1,010,438, ар increase of 110,160. On Feb. 19, 
1908, there were 1,041,293 8 c.p. lamps (equivalent to 34,710 kw.) ap- 
plied for, out of which 1,022,695 were connected, and the customers 
numbered 12,581. During the past year 23,684,575 units were sold, 
and the maximum supply demanded was 17.908kw. The total units 
sold during 1907 show an increase of 2,020,472 over 1905. The power 
and heating supplies continue to show a steady increase, the total units 
sold for these purposes in 1907 being—power 5,169,640 and heatin 
914,415, total 6,084,055 units, or 27:19 per cent. of the total units sol 
for private supply. In ar last the Corporation of London acceded to 
the company's request to be allowed, їп certain thoroughfares of the 
City, to alter some of the standards and replace the arc lamps pre- 
viously in use by arc lamps of modern type. These new lamps have 
been in satisfactory operation during the past winter, and the directors 
hope the demonstration will have the effect. of roving the superiority 
of electricity for street lighting. The expenditure incurred on this 
account up to Dec. 31 (£1,114. 11s. 3d.) has been charged against 
revenue. The directors state that they have deemed it advisable to 
take an interest in a small limited liability company formed by certain 
of the London electric supply companies for promoting a joiut bill iu 
the present session. 


COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD.) 
Dr. J. T. Merz stated at the meeting on Tuesday that the total con- 
nections to the company's system, including the connections of its 
associated Parliamentary company, amounted to 20.757 n. „an in- 
crease of 7,557 н r. The estimated increase (11,000 н.р.) had not been 
reached owing to the fact that some of their lwge prospective con- 
sumers had not been uble to connect their works, d some of their 
consumers being coal-owners, had been extremely busy during the 
year, and had not been able to get the new plant into order and con- 
nected up. The revenue had been increased by £15,000, and the profits 
to £25,015. 'I here were 889 consumers. 


COUNTY OP LONDON ELECTRIC SUPPLY CO. 170.) — The directors’ 
report for 1907 states that the capital expended during the past year on 
account of the company's London districts amounted to 157,669.17s.9d., 
and £19,678. 15s. has been deducted in respect of machinery displaced. 
The net total expenditure in respect of those districts up £o Dec. 31 is 
£1,571,777. 5s. 6d. Balance from lust account was £4,935. 14s. 3d., 
and the balance from revenue account (after deducting all expenses) 
was £103,153. 12s. 1d., making £109,083 6s. 4d. Deducting interest 
to Dec. 31 (less tax) £39,908. 1s. 7d., interim preference dividend (less 
tax) £11,4C0, interim ordinary dividend at 4 per cent. per annum (less 
tax) £7,600 and amount carried to reserve £25,000, there is for further 
distribution £27,181. 4s. 9d. The directors recommend payment of the 


An extraordinary general meeting was Eeld subsequently to consider 
a resolution approving the bill presented to Parliament conferring 
certain powers on a Joint Committee of the London Electricity Supply 
Companies, &c. Tke principal clauses of the bill were explained by 
the Chairman, and the approval sought was unanimously accorded. 

A vote of thanks to the Chairman, Directors and staff terminated 
the proceedings. | 

— 2 


Chelsea Electricity Supply Co. (Ltd.) 


The annual general meeting was held on Wednesday, Sir IRVIN G 
CovrTENAY presiding. 

The БЕСКЕТАКҮ (Mr. S. J. Cluer) read the notice calling the 
meeting and the auditors’ certificate. 

The CHAIRMAN said : Gentlemen, in the accounts it will be seen 
that the capital expenditure for the past year is small. Gross receipts 
show an increase of £3,443, but expenses also have increased by £2,158, 
muking the net increase only £1,285. The increase in expenses will be 
found chiefly in coal and in rates. There is prospect of an early reduc- 
tion in the price or coal, though the effect of possible legislation has to 
һе considered. І cannot speak so hopefully of the rates. The total 
we now pay is £5,843, representing over 45 per cent. of the amount 
distributed in dividend, is more than 2} per cent. on the ordi- 
пагу shares, and equals two-tifths of a ппу per unit sold. 
Apart from these drawbacks, the results of the year have not been 
unfavourable. We аге able to pay the same dividend as last year, we 
place a substan*ial amount to depreciation fund and we have started 
small funds as provision in respect of two items which should be written 
off during the life of the company's provisional orde:. N otwithstanding 
the extra expenses, our works costs per unit sold are almost the 
same as last, year, and we have increased the number of 8 c.p. lamp 
equivalents by 7,430, and the units sold by 240,914, making the 
total units sold well over 34 millions. The balance of debtors over 
creditors is the same, and the cash position about £6,000 better. 
Very little new construction work was carried out during the year, and 
consecuently the increase in cupital expenditure has only been small. 
Extensions of our distributing mains were made where necessary to 
furnish а supply of electricity to new consumers. In this respect we 
are feeling the benefit of the alteration in the voltage which we made 
коте years ago, as most of the feeding mains have in consequence 
been of sufficient, capacity to serve for the supply to an extended net. 
work of distributiug mains without increasing their size or number. 
In regard to the future of the business. There is one matter on which 
ДА will expect to have an opinion, and that is the metallic filament 
amp. Wefully recognise that the advent of this class of lamp, which 
to the consumer is economical in the use of current, will make a сег. 
tain disturbance in our business ; but, owing to the technical and other 
litficulties in the way of the general adoption of the lamp at present, 
the effect will be partial and gradual, and I think should even. 
tually be compensated for by a largely increased use cf the light 
rough the extension of its use into tho cheaper classes of houses 
ind shops, and I incline to the opinion that when the lamp becomes 
ю perfected as to be capable of general adoption it will greatly assist 
is in keeping pace with the competition with gus. 

After referring to the bill now being promoted by several of the 
London companies, Sir Irving moved the adoption of the report and 
'ccounts, and the payment of the dividends recommended therein. 

Mr. W. R. DAVIES seconded the motion. 

The CHAIRMAN having replied to several questions, the motion 
vas carried unanimously. 

Resolutions were afterwards passed re-electing the retiring directors, 
dajor W. F. Woods, J. P., and Mr. H. R. Beeton, and the auditors, 
Messrs, Cooper Bros. & Co. 

The CHAIRMAN then moved a resolution approving the bill pro- 
noted by certain of the London companies, &c., and this was carried. 

A vote of thanks to the chairman, directors and staff was then 
arried unanimously. 

The CHAIRMAN thanked Mr. Mukins for his kind and sympathetic 
emarks with regard to his health and said it would have been а great 
appointment to him if he had been unable to take the chair that 
ау, because he had presided at 19 annual meetings of the Company 
‘ithout а break. 

he proceedings then terminated. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD. ) - Capital ex- 
ended during 1907 amounted to £31,030. 3s. 9d., making the total ex- 
enditure £421,198. 7з. 6d. After deducting generation and distribution 
sts, rent, rates, taxes, wages, &c., the halance was £31,871. 17s. 11d. 
IAE debenture interest, interim dividends, &c., there remains 
r distribution £15,229. 9s. 6d., and the directors recommend pay- 
ent of tha final dividends on the preference shares and also on the 
dinary shares for the half-year ended Dec. 31 at the rate of 9 per 
nt. per annum (less tax), making 7 per cent. for the year on the ordi- 
ary shares. The total applications received at Dec. 31 amounted to 
e equivalent of 184,841 30 watt lamps (5,545 kw.), an increase of 
1055 the total number of units sold was 2,860,534, an increase of 
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BRITISH ENGINE, BOILER AND ELECTRICAL INSURANCE CO. (LTD.)— 
the meeting last week the chairman (Mr. Longridge), in proposing 
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balance preference dividend and a further ordinary dividend to Dec. 31 
at the rate of 6 per cent. (less tax) leaving £4,381. 4e. 9d. to be carried 
forward. The profits derived from the London stations for 1907 was 
£118,200. 17s. 7d., against £105,390. 3s. 8d. for 1906. The total appli- 
cations received at Dec. 31 amounted to the equivalent of 1,001,171 
30 watt lamps (30,035 kw.), an increase of 106,040 lamps (3,181 kw.) 
for the year. Included in these figures are motors aggregating 
14,851 H. P., an increase of 2,166 н P. for 1907. The total units sold 
were 13,970,179, against 10,755,424, an increase of 29:9 per cent. 

The Bournemouth & Poole Electricity Supply Co. continues to show 
satisfactory progress, and the directors bave recommended a final 
dividend on the ordinary shares at the rate of 9 per cent. for the six 
months to Dec. 31, making 7 per cent. for the year. The business of 
the Coatbridge & Airdrie Electric Supply Co. shows substantial im- 
provement. During the year additional applications for the equiva- 
lent of 28,999 30 watt lamps (870 kw.) have been received, including 
907 н.р. in motors. The directors have deemed it advisable to secure 
an interest in the limited liability company formed (by eight of the 
London supply companies) for promoting an electricity supply bill. 

A supply of energy is now available in Purley and Sanderstead 
under the company's Croydon Rural Provisional Order. Royal assent 
has been obtained to the provisional order for Maldens and Coombe. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)— The report of the directors 
for the year to Dec. 31 states that the accounts br 1907 show, after 
providing for iaterest on and redemption of debentures, and crediting 
reserve with £3,905. Os. 6d., an available balunce of £2,793. 2s. The 
directors recommend the dividend of 10 per cent. on the preference 
and a (dividend of 4 per cent. (tax free) on the ordinary shares for 
the vear, requiring together £5,586. 4s. Half this amount was 
distributed in October last. Traffic receipts show an increase of 
2502. 4s. 10d., and ordinary working expenses a decrease of £142. 3s. Ad., 
compared with 1906. During the past year the Bilbao cable has been 
twice interrupted. Repairs were effected by the Eastern Co.'s cablc 
steamers ‘‘ Britannia and ‘‘ John Pender " after interruptions of four 
and nine days respectively. The cost of these repairs (£3,294. 10s. 8d.) 
has been charged to revenue. 


W. T. GLOVER & CO. (LTD.)—The result of the trading for 1907 is 
a credit balance of £31,995. 4s. 7d., which, with £11,044. 3s. 9d. brought 
forward, makes £43,039. 8s. 4d. After paying mortgage debenture 
interest (£9,537. 19s. 6d.). and appropriating £4,000 for payment to trus- 
tees of second mortgage debenture stock, the balance is £29,701.8s. 10d. 
The directors propose to pay 34 years’ cumulative 5 per cent. pre- 
ference dividend ( £16,625) and to transfer £7,500 to first mortgage 
debenture redemption fund. £5,576, 8s. is carried forward. Since 
closing the accounts a fire lias occurred on the company's premises in 
Salford, which are let on lease and are not utilised in the production 
of the company’s goods. The amount of loss (ifany) entailed upon the 
company has not been definitely ascertained, but the directors have 
no anxiety as to the company's interests being seriously affected. 


, NEWCASTLE-UPOS-TYNE ELECTRIC SUPPLY CO. (LTD.)—At the meet- 
ing on Tuesday the chairman (Dr. J. T. Merz) said that the horse- 
power connected with the company's system had increased from 70,000 
to 92,764, corresponding to an increase in revenue from £176.810 to 
£240,469. The power was nearly all used for mechanical and chemical 
purposes, The small partof thebusiness, which wasstillincreasingly oc- 
cupied with lighting, had absorbed also a larger amountof horse- power. 
The profit, however, was only slightly more than it was the year be- 
fore, owing to the increased cost of coal Interest and dividends had 
absorbed £80,572, and they had added £50,000 to reserve and depre- 
ciation. The horse-power which they now had at the Carville works 
represented 44,000, for which they had only had a demand for 
32,000 IP, The total capital expenditurs stood at £1,602,899, and the 
total capital was £1,754,899. Although they could supply the whole 
of Nort umberland and Newcastle, und also the lower parts of the 
south side of the River Tyne in Durham, from their Carville station 
conveniently, they could not conveniently supply the higher reaches 
of the Tyne upon the south side. In order to supply that part of Durham 
which lay at the higher part of the river, and the whole of the interior 
of Durham, they considered it better to have another station, and, there- 
fore, they had taken a lease of 134 acres of land (with river frontage 
and railway line), upon which they would put down a 30,000 H. p. sta- 
tion which would supply the whole district at a cost rather less thas 
that of the Carville station, or about £250,000. They needed half a 
million to meet their engagements and provide the funds that would 
be required in the next two or three years, They had, therefore, de- 
cided to make an issue of £500,000. 

NORTH METROPOLITAN ELECTRIC POWER 8UPPLY CO.— The report 
for 1907 states that the revenue amounted to £59,373, and the ex pen- 
diture to £36,252, leaving £25,120. After providing for interest and 
other charges, the balunce is £12,672. The directors recommend a 
dividend of 4 per cent. Capital expenditure during the year amounted 
to £55,415, making the total to date £433,820. The total number of 
units sold was 11,183,316, an increase of 5,185,£49 units (40 per cent.) 
over 1906. An agreement having been entered into with St. Albans 
Corporation for the incineration of the city's refuse, the erection of a 
generating station and refuse destructor is proceeding at St. Albans, 
and also to enable the company to give a supply of electrical energy 
in bulk under the St. Albans Electric Lighting Order, 1838. The com- 
pany s investment in the North Metropolitan Electricnl Power Distri- 
bution Co. has been increascd to £47,070, upon which a dividend of 2 
per cent. will be received, 

OXFORD ELECTRIC CO. (LTD.) - At the meeting last week the chair- 
man Sir H. Mance) congratulated two of the directors (Sir Irvine 
Courtenay and Sir Robt. Buckell: on the honours conferred upon 


them since the last meeting. He then proceeded to say that the hin. 
purchase system had continued to give satisfactory results to the 
n. and 81 customers (representing over 2,300 8 c. p. lamps) bad 
availed themselves of it during the year. The increase in units soli 
was about 12 per cent., but the receipts were only 6 per cent. better 
owing to discounts and to increased number of units supplied far 
power. During the year they had put in a 500 kw. machine and had 
erected high-tension switchboards, and the switchboards which were 
erected 16 years ago had been carefully overhauled and remodelled i. 
order to comply with the regulations of the Home Office. Considere 
expense had been incurred in laying feeder cables to the north of 
Oxford. It was creditable to the staff that, notwithstanding the 
increased price of coal, their costs had been reduced. They had on. 
nected with the mains the equivalent of 91,000 8 c.p. lamps, an incteae 
of 10,653 during the year, which was а record. For the first time the 
had sold over a million units in the year (actually 1.115.000 units. 
He did not regard the introductiou of metallic filament lamps vith 
uneasiness—in fact, he thought they would be their best friend. 
They had come to an agreemert with tne Electric Tramway Co fr 
the supply of electrical energy for traction. 


PEARSON FIRE ALARM (LTD.) —At the meeting on Wednesday ti: 
chairman (Mr. A. D. Fairbairn) said that the profits on sundry s 
and additional rentals on installations continued to increase. Te 
directors had added an additional branch to the business—the sale 
fire appliances. 

VICKERS, SONS & MAXIM LTD.) – Тһе directors report that the re 
sults from the working for 1907, although not as good as those for th 
previous year, may be regarded as setisfuctory. They recommen! 
payment of a dividend at the same rate as last year, after providin: 
the usual iliberal deductions for depreciation, &c., and writing 
£150,000 off good will and patent rights. After providing debeatare 
interest and the usual depreciations, &c., the profits of the year were 
£768,525. 9s., less £150,000 written off goodwill and patent rights anl 
with £218,801 from 1906 the amount available was £837,320. Ate 
deducting interim dividends paid in August last of 25 percent. o the 
preferred 5 per cent. stock aud 5 per cent. preference shares ‘less ul 
and ls. per share (tax free) on the ordinary shares the disposabi: 
balance is £616,701. 6s. ld. The directors recommend final divident 
of 2% per cent, on the preferred 5 per cent. stock and 5 per ctv. 
preference shares less tax), 2s. per share (tax free) on the ordinar 
shares, making with the interim dividend, дз. per share, or 15 per cen. 
for the year, leaving £211,076. 6s. 14. to be carried forward. 
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LIMITED PARTNERSHIP. 
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W. S. SCOTT. 24). — Reg. March 3. Electrical contractors, 56, Ext 
street. Brighton. Partnership for two years from Е eb. 1, and aftervar: 
till determined by six months’ notice on either side (subject ae 
partner’s right to determine at any time on giving one months not : 
and repaying limited partner's contributions. General p Hi 
Scott, 27, Prince’s-crescent, Brighton. Limited partner, A. f. 
27, Hollingbury-road, Brighton, contributing £160 


(value of stock, tit 


tures, fittings and goodwill brought into ordinary partnership by ue 


in October, 1906). 
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CITY NOTES. 
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ance March s 
MEMORANDA (March 12).—Bank rate 53 por cent. ME 10 
1908). Price of silver 25 1%, —251:4. per oz. Соп Hm Stock 
money, and 871—873 for account. Consols Pay Day, Ticket [и 
and Shares Continuation Days, March 25 and April a re carp nt 
March 26 and April 9; Pay Day, March 27; Mining Sha , 
Day, March 24. " a» 
Prices or METALS (London).—Copper, cash, 58, 758, hig 
588 — 583. Lead, English, 144—144 ; foreign, 131—14. E three nét 
2L Tin, English, 1334—1244; forcign, cash, 182—159 wolle д, 
132—1324. ron, Cleveland, cash, 51,54—51/48 ; three 


BRITISH INSULATED & HELSBY CABLES (LTD.)-The ‘int 
commend a dividend of 4 per cent., making 8 рег UN i 
and also a bonus of 2 per cent. £37,000 has been p 
and depreciation, and £28,000 carried forward. d payment vis 

DAVIS & TIMMINS (LTD.)—The directors recommen pa 
dividend on the ordinary shares for 1907 of 8 per cent. 


HUELVA GAS AND ELECTRICITY CO. (LTD.)—The report 
that the net profit a:1ounts to £3,222. The directors 
dividend of 4 per cent. (tax free). а 

LONDON OMNIBUS AMALGAMATION. —The negotiations гр 
directors of the London General Omnibus and the \ ante into for Ur 
Cos. have resulted in a provisional contract being ente 
umalgamation of the two businesses. 

ROSARIO ELECTRIC co. (LTD.)— The directors 
dend of 3s. per share, less tax, on the ordinary shares. — 
SAO PAULO TRAMWAY, LIGHT & POWER CO. (LTD)—A Ч | 
dend of 2} per cent. has been declared. i 

STEWARTS & LLOYDS (LTD.)—The directors aunoune 
dividend of 11 per cent. дер be lee 

WESTERN UNION TELEGRAPH CO. — 4 quarterly divite 
declared of 1} per cent., payable in stock. 
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роге Trams .............| F D. 7 5,379 + 115 bu 376,812 |+ 11,588 | st Ы Northern, Piccadilly & Brompton га. 4—65 6 3 0 105 pud ER ie 
lempton .. ** 810, 1% + 8620 © Е 240 pave: 4 per Cent. Deb. Btock ...... .. 87 —0 490 Jan July Бы В: 
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ee K. е = an, у Vp ub А to 137. 910) . TO —51 41 Ы : | 
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NOTES. 


m 
Municipal Power Supply. 

MANY municipalities owning electricity works are 
centred in large industrial areas crowded with factories aud 
prospective power consumers. Some of these authorities 
have allowed electric power companies to enter their supply 
areas, and to furnish energy to that clàss of consumer which 
the municipal station cannot conveniently supply from 
its mains. Without in any sense deprecating this course, 
we think that much could be done by the existing autho- 
Tities to cultivate the big consumer if they extended their 
present works. This plan is, perhaps, preferable, from the 
consumer's point of view, than if the authority consents to 
act merely as the distributor of energy. supplied in bulk 
by a power company from outside its Parliamentary 
area. Of course, no general rule can be laid down, as each 
case requires specific treatment on its merits. In this 
issue we instance what we think is an admirable example of 
the expansion of an existing municipal system, with the ob- 
Ject of encouraging the more important industrial power 
‘consumers. The extensions at Wolverhampton typify what 
can be done with a station which has previously been run 
on successful lines with a mixed lighting, power and trac- 
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i tion load. The supply area has been practically surrounded 
by the Midland Electric Power Corporation, but this has 
not deterred Mr. SHAWFIELD from putting down large turbo- 
generators in the same station with his existing plant, and 
furnishing power at cheap rates to the big manufacturers 
in his district. It is noteworthy that the heads of these 
industrial concerns have consented to become customers 
of the Corporation, even though in certain cases they have 


large and economical private plants in operation. The elec- 


trical features of the extensions present nothing particularly 
novel, but the station is now probably unique in giving so 
many classes of supply from plant under the control of a 
single engineer and housed under one roof. We think that 
congratulations are due to Mr. SHAWFIELD for two reasons. 
One is his thorough grasp of the problem before him, and 
its solution with a minimum of capital expenditure (not to 
mention a maximum of adaptation) ; and the other is his 
whole-hearted support of the local manufacturers ; upon 
whom he has relied almost entirely for the plant required. 
In this latter respect his action is worthy of commendation 
by, and the emulation of, his confréres in electricity supply. 
From the design and arrangement of the plant it will be 
seen that the work has been done with that regard for detail 
and thoroughness which, we think, has always charac- 
terised British electrical and allied products, and reflects 
credit on consulting engineer and manufacturer alike. 
Power Supply in London. | 
Very shortly the annual Parliamentary attempt to 
provide London with a power supply that she does not 
want will be in full progress. Mr. LLOYD-GEORGE con- 
siders it а scandal that something has not already been 
done, and, therefore, he “very reluctantly” has found it 
necessary to disagree with the proposal made by Lord 
ONsLoW, and adopted by the House of Lords, that the 
London Electricity Bills should be referred to a Joint 
Committee of the two Houses. He thinks that some 
satisfactory progress will be made if the Dills are con- 
sidered first by a Committee of the House of Lords aud 
subsequently by one of the House of Commons. Doubt- 
less, however, when the Bills in due course come before 
the Committee of the House of Commons nothing substan- 
tial will be done, because it will be considered that a 
company should not undertake a scheme of so remunera- 
tive a nature, and that local authorities should not 
take up a matter involving so much risk. Meanwhile, 
the present electricity supply systems are making rapid 
progress. The County of London Electric Supply Со, 
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for instance, has increased its output by more than three 
million units during the past year, of which something like 
two millions are for power; in fact more than half the 
entire output was used for power purposes. Similarly the 
City of London Electric Lighting Co. last year sold over 
6,000,000 units for power and heating, the increase being 
20 per cent. 
up of systems as desired by the companies and by the 
local authorities, some progress would be made, though 
we regret to notice a tendency on the part of the local 
authorities to stand aloof from the companies in any en- 
deavour of this kind. Possibly, in а few years’ time, when 
Parliament eventually decides to solve the power question, 
our legislators will discover that the problem was solved 
long ago, and that no solution is, therefore, required. Mean- 
while, however, we must expect the layman to regard 
power supply in London as nothing short of * a scandal." 


ome 


The New Patent Act. 


WHATEVER the defects of the new Patent Act which is 
now in operation, and undoubtedly the defects are numer- 
ous, there is certainly one redeeming feature, namely, the 
stipulation that British patents must be worked in this 
country. Hitherto patents taken out by foreign inventors 
have been too frequently used simply to keep the British 
market open for an article which is manufactured abroad, 
and by which, therefore, other countries get the whole 
benefit of the resulting industry. Hitherto our patent 
laws have permitted the creation of monopolies beyond 
the scope intended by a patent, because the terms 
upon which a licence was granted might be made so 
onerous as to make the licence quite worthless. Judg- 
ing by editorial remarks in the Electrical World, this 
abuse has grown to considerable proportions under Ameri- 
can practice. Our contemporary sees the fairness of 
the stipulation that is now made, and goes so far as 
to congratulate the framers of the law on their courage in 
“taking the bull by the horns,” and in thus practically 
compelling Jicences to be given on fair terms, or, in the 
last resort, to revoke the patent. Judging from reports in 
the daily Press, the new law has made quite a stir in 
German commercial circles, where it is regarded as a 
measure quite out of keeping with liberal principles, and 
really a method to secure Protection in a roundabout fashion, 
Whatever action the German Government may take to 
secure a modification of the law, it appears that the pre- 
sent effect of the stipulation has been to cause several Ger- 


man firms, uotably those engaged in aniline dyes and! 


kindred industries, to arrange for the building of extensive 
works in England. г 
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Birmingham and District Electric Olub.—4At a meeting of 
this club, held on Saturday last, Mr. R. Borlase Matthews 
opened a discussion on “ The Possibilities of Electric Develop- 
ment." This should have been taken up in October last, but 
Mr. Matthews was not able, owing to illness, to attend, though 
the substance of his Paper was given by us at that time 
(The Electrician, Vol. LX., p. 21.) In the subsequent discus- 
sion, the president (Mr. E. C. R. Marks), Messrs. J. A. Jeckell 
(Coventry), V. E. Walters, R. G. Mercer, W. Smith, H. 
Roberts and W. E. Milnes took part. 


Cable Interruptions. Date of Interruption. 
Paramaribo Cayenne 


Mar. 15, 1908 
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If Parliament would sanction the linking-: 


Royal Society.—Among the Papers read at the meeting of 
this society yesterday afternoon was one “On the Measure- 
ment of the Atmospheric Electric Potential Gradient and the 
Earth-Air Current,” by Mr. C. T. R. Wilson, F. R. S. 

Readerships in Metallurgy.— It is announced that the Gold- 
smiths’ Company have decided to grant £10,000 for the purpose 
of founding a Readership in Metallurgy at Oxford, and а 
similar grant for the same purpose at Cambridge. The com 
рапу consider it desirable that research and other work on 
the precious metals and the theory and practice of assaying 
should be kept rather prominently in view. 

Manchester Section of the Institution of Electrical Engi- 
neers.— We are informed that Mr. E. Thomas: Paper on 
* The Management of Engineering Workshops," which should 
have been read before the Section on Tuesday last, is post- 
poned until April 14th, while Mr. Kloss 's Paper on “ Alter- 
nating-current Turbo-generators,” which was down for reading 
on the latter date, has been postponed till next session. 

The Electrical Engineers (Volunteers).—U nder the new 
Territorial scheme the London Division of this corps will be 
more partieularly confined to operations in the London dis 
trict, but until the new arrangements are in full working 
order they will continue to run the searchlights at Portland, 
Plymouth, Falmouth, Dover, Harwich, and the Thames and 
Medway defences. Their ranks will in future be extended to 
include telegraph, balloon and “ wireless" companies. 

Municipal Power Supply at Wolverhampton.—On another 
page of this issue we give an account of the extensions which 
have recently been made at the Wolverhampton Corporation 
Electricity Works. The new plant was successfully started on 
Monday last, when the Mayor of Wolverhampton (Couneillor 
F. Ewans) and the chairman of the Electricity Committee (Coun- 
cillor W. G. Allen) “ unlocked " the boilers and turbine deu 
tively. The station was suitably decorated for the occasion, an 
many congratulatory speeches were delivered. | 

Institution of Electrical Bngineers.—At the meeting of the 
Institution of Electrical Engineers on Thursday, 121 ni 
the president (Col. R. E. В. Crompton, С.В.) announced ss 
the Société Internationale des Electriciens had, through 
president, notified that they were about to present to ше 
Institution a picture of the great French physicist Ар 
with the desire to perpetuate the very pleasant шешопё 


the visit paid by the French society a year or two ag0, and . 


keep up the entente cordiale between the two nations. i 
The Tramways and Light Railways Association— а 
Official Circular of this Association for March contains 
reports of the various committees, and indicates the progre 
made by them in their work. It is announced that a s ж 
congress will be held in various parts of the country, ae 
to take place in London in July of this year, 1 " 
with the Franco-British Exhibition at Shepherd's Б Же 
important decision is reported in regard to stan 50 decke 
affecting tramways, and a full report is given of t T un 
of the Court of Appeal in the case of the Rhondda 1га 
v. Taff Vale Railway Co. 


Electricity in Agriculture.—The Western Electrician тори 
some interesting tests made by H. F. Hughart, el results 
Minneapolis, who is said to have obtained remarks ach Mr 
from the effect of electric light on vegetation. 10 05 й At one 
Hughart planted a bed of lettuce plants 2 m. hig diu 
end of the bed he placed an arc light, which To d from the 
each day at sunset, one-half the bed being shielde e it was 
light by a curtain. When an investigation was ге h, while 
found that in the dark bed the lettuce was 7 in. E dor the 
that under the electric light was 8 in. The heads 105 than 
influence of the electric light weighed 40 per cent ™ 
those grown with only the sun’s rays for light. by C. 0. 

New CO, Recorder.—A Paper on this subject DY © {0 
Mailloux, describing an apparatus for this pu iud of 
H. J. Westover, appears in a recent issue of the Poe at: 
the American Institute of Electrical Engineers. 
ment works on the Orsat principle, wherein & measure 
of flue gas is treated with an appropriate solution 1 
vessel, and then re-transferred to the measuring Veste t. When 
diminution in volume gives the amount of gas pene 
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making determinations of carbon dioxide a solution of potash 
or soda is used, of carbon monoxide a solution of cuprous 
chloride in hydrochloric acid, and of oxygen pyrogallic acid 
dissolved in caustic potash. Westover's apparatus is an adap- 
tation of this principle to boiler-house working. Glass is eli- 
minated from the instrument, and by means of a small 
motor all necessary movements of valves, liquids, recording 
devices, &c., are controlled in а systematic manner. The 
amount of CO, present can be registered on a chart, and by a 
suitable arrangement of valves one instrument can be used 
for four boilers, samples being taken from each in turn. 


Wireless Telegraph Notes.—Once again the value of wire- 


less telegraph service at sea has been proved in the case of 
the wreck of the steamboat “ Providence," a vessel belonging 


to the Fall River Line in America. The “Providence” was 
on ber way to New York with a crew and passengers num- 
bering more than 6U0 persons. When near the spot where 
the General Slocum " was lost with 1,000 lives the “ Provi- 
dence" caught fire. Fortunately she was equipped with wire- 


less telegraph apparatus, and communication was at once 


effected with the Richard Peck," of Newhaven, about two 
miles distant, and the promptitude with which that vessel 
came to the assistance of the Providence" secured the safe 
landing of the whole of the 600 
vessel. 

According to the Telegraph Age, a new wireless station with 
а tower about 250 ft. high has recently been erected at Mores, 
in Havana. A new station has also been constructed at Santa 
Clara, while stations are now being built at Camagnez and 
Santiago de Cuba. 

New Form of Mercury Vapour Lamp. —A Paper under this 
title appears in a recent number of the Journal of the Franklin 
Institute, The author (Mr. F. Н. von Keller) describes a new 


lamp recently brought out by the Cooper-Hewitt Electric Co., 


wherein the starting is entirely effected by electrical means. 


The high voltage “kick” method is employed in the following 


way. A quick-break mercury switch, known as the “shifter,” 


is connected in series with the starting resistance across the tube 


terminals. When the lamp is switched on, the circuit is completed 
through a choking coil, the “shifter,” the starting resistance 
and a series resistance. The choking coil actuates an arma- 
ture which causes the “ shifter” to open the starting circuit so 
that a discharge takes place through the tube and starts the lamp. 
The so-called “starting band,” a metallic coat painted on the 
outside of an enlarged bulb at the negative end of the lamp, 
forms one side of a condenser, the other side of which is the 
mercury electrode, the glass serving as dielectric. The “ start- 
ing band " is connected to the positive terminal and the high 
voltage which is thereby impressed upon this condenser during 
the action of the *' shifter " facilitates the starting. 


Obituary.— We regret to record the death of Mr. William 
Ormiston Callender, the founder of Callender’s Cable & Con- 
struction Co. (Ltd.), which took place at his residence in 
Bournemouth, on the 14th inst. Mr. Callender was born in 
Leith in 1827, and was consequently 81 years of age at the 
time of his death. He settled in London in 1866, and shortly 
afterwards became connected with the paving industry. As 
manager of the Val de Travers Company, he introduced 
asphalt into London as a material for street paving in 1869. 
Subsequently he became managing partner of the Seyssel 
Mines Co., and had much to do with street paving contracts 
In France, Germany, Russia and Roumania. He was largely 
responsible for the introduction into Europe of asphalt from 
the well-known piteh lake in Trinidad. In 1879 he patented 
ап insulating material in which Trinidad bitumen formed the 
chief ingredient, and this material has become widely known 
as a dielectric for underground mains under the name of 
“ vuleanised bitumen.” The Callender's Bitumen Telegraph & 
Waterproof Co. was founded in 1882 to develop this inven- 
tion. The present company, Callender's Cable & Construction 
Co. (Ltd.), is its successor, and is too well known to our 
readers and the electrical industry throughout the world to 
require further reference from us. Mr. Callender ceased 
to take a part in the working management of the company’s 
affairs in 1893, but remained an active member of the board 


persons from the burning 
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until 1903, when he resigned his seat as director, but was 


appointed special director of the company. Mr. Callender was 
twice married, and by his first wife had a family of 10 children, 
all of whom, as also his widow, survive him 


Influence of Temperature on the Constants of an Electro- 
lytic Detector. —4A Paper оп this subject by H. Abraham, read’ 
recently before La Société Francaise de Physique, is abstracted' 
in the Bulletin. The operation of an electrolytic detector 
appears to depend on two quantities: (1) Ite capacity for pola- 
risation in the immediate neighbourhood of the standard 
polarisation under which it is used, and (2) its internal ohmic 
resistance in series with the polarisation capacity. These 
quantities have been measured by means of an alternating- 
current gaivanometer for frequencies of 500, a descrip- 
tion of which has already been given (see The Electrician 
February 28, 1908), and with which the amplitude and 
phase of the current can easily be determined. The capacity 
is of the: order of hundredths of a microfarad, and the in- 
ternal resistance is several thousand ohms for sensitive detec- 
tors, such as are used in wireless telegraphy. Detectors with 
larger wire, which are less sensitive, have a higher capacity 
and a lower resistance ; the variation of these quantities is 
less rapid than the variation of free surface of electrode. 
When the detectors are heated to 120 deg. their resistance is. 
reduced to some hundreds of ohms, and their capacity rises 
to about half a microfarad. This inerease does not, however, 
have any harmful effect on the sensibility. Their low in- 
ternal resistance allows for the same sensitiveness, better 
tuning and a more perfect syntony with the vibratory circuit. 
and the exciting waves. 


ARRANGEMENTS FOR THE WEER. 


SATURDAY, March 21st. 
RoxAL INSTITUTION. 


$ p.m. Meeting at Albemarle-street. Lecture on “ Electric Dis- 
charges through Gases, by Prof. J. J. Thomson, F. R. S. 
Lecture III. 
MONDAY, March 23га. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Meeting in the Engineering Lecture Room, Armstrong 
College, Newcastle: yne. Paper on The Design and. 
Use of Telephone and Telegraph Cables,” by Mr. F. Tremain.. 


TUESDAY, March 24th. 
FARADAY SocrETY. 


8 p.m. Meeting at 92, Victoria-street. Presidential Address on: 
Some Aspects of the Work of Lord Kelvin," by Sir Oliver 
Lodge, F. R. S. 
WEDNESDAY, March 25th. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at 92, Victoria-street. Paper on The Motor 
Converter,” by Mr. H. W. Gregory. 
THURSDAY, March 26th. 
Royat INSTITUTION. 
3 p.m. Meeting at Albemarle-street. Lecture on ‘‘ Standardi- 
sation in Various Aspects: (2) Electrical Engineering,” by 
Dr. В. T. Glazebrook, F. R.5. 
CHEMICAL 50018ТҮ. 
2 p.m. Meeting at Burlington House. Presidential Address on: 
„The Electron as an Element," by Sir William Ramsay, 
K. C. B., F. R. S. 


FRIDAY, March 27th. 
PuystcaL SociETY. 
Meeting at the Northampton Polytechnic Institute, John- 


2 p.m. 
street, Clerkenwell. Agenda: Notes on the Plug Per- 
meameter"; On the Use of Shunts and Transformers- 


with Alternate-Current Measuring Instruments,” and ** On: 
Wattmeters," by Dr. C. V. Drysdale. 
Ег.кстко-Накмоміс Society. 
Smoking Concert at Cannon-street Hotel. 
RoyAL INSTITUTION. 
‘pm. Meeting аб Albemarle-street. Discourse on ©“ Radio- 
Active Change in the Earth," by Hon. К. J. Strutt, F.R.S. 
SATURDAY, March 28th. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
1oa.m. Visit to the Thames Iron Works. 
Roya INSTITUTION. 
3 p.m, Meeting at Albemarle-street. Lecture on “ Electric 
Discharges through Gases,” by Prof. J. J. Thomson, F. R. S. 
Lecture IV. 
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CAPACITY OF CABLES. 


BY F. J. О. HOWE 
(Of Messrs. Johnson & Phillips, Ltd.). 


~ Summary.—The author points out the errors arising in the measure- 
‘ment of the capacity of cables by the methods in general use. In the 
case of low-tension cables such errors are unimportant, but where high- 
tension paper-insulated cables are concerned the errors,are much 
ter The author gives reeults of an investigation which finally 
led to the design of a combined bridge for resistance, inductance and 
capacity tests, the operation being simple and the results accurate. 


Specifications issued for the supply of high-tension cable 
usually contain a clause, to be filled in by the tendering party 
with the value of the capacity or charging current he is pre- 

red to guarantee. In many cases the charging current is an 
important factor in determining the size of the generating 
machines, and may even be the factor deciding whether а 

roposed transmission line can be commercially successful. It 
is, therefore, frequently of primary importance for the cable 
manufacturer to guarantee as low a capacity for his cable as 
possible. 

Excepting long lengths of submarine cable, in which case 
the Gott method with Varley’s vernier slides is employed, the 
general method of testing the capacity of a cable is to charge 
or discharge (different manufacturers using from 10 to 100 volts 
for this purpose) firstly the cable, and secondly, a standard con- 
denser through a galvanometer, the capacity of the cable being 
directly deduced from the two galvanometer “throws” obtained 
and the value of the standard condenser. This galvanometer 
„throw obtained in charging a cable is really composed of 
two parts, one due to the passage of the quantity of electricity 
required to charge the cable, the other part due to the leakage 
of electricity through the cable dielectric, which requires the con- 
tinual passage of a certain quantity of electricity through the gal- 
vanometer in order to keep the charge up to the full potential. 
The correctness of the results obtained by the charge method, 
therefore, depends upon the relative value of the charging and 
leakage currents. It is found by experience that the charge 
method gives results of sufficient commercial exactness in the 
case of rubber, gutta percha and jute cables, but for paper cable 
the results obtained can be four or five times higher than the true 
capacity of the cable measured. This error in the case of paper 
insulated cable does not suggest any difference between paper 
and, say, rubber as a dielectric, but is simply due to the fact 
that in the case of paper insulated cable the leakage current 
can have such a value compared with the charging current as 
to make the results obtained by the charge method of no prac- 
tical value whatever, 

Reviewing the various types of cable we find that the charge 
method error is a minimum in the case of paper and air space 
telephone cable, for although the charging current is very 
‘small, the leakage current is also extremely small (insulation 
resistance up to 100,000 megohms per mile). In the usual types 
of rubber or jute cable the error is also not observable to any 
marked degree. In the case of low-tension paper cable, with 
‘capacity varying between 0:2 and 9 mfd. per mile, according 
to size of conductor, and the insulation resistance between 
1,000 and 50 megohms per mile, the error is still under 5 per 
dent., but as the thickness of paper is increased for increased 
working pressure, this error increases enormously, and 
in the case of a 20,000 volt paper cable reaches 100 per 
cent. or more. In the case of high-tension paper cable we 
have the capacity diminishing with increasing paper thickness, 
but the insulation resistance keeps constant or even diminishes. 
‘This last, apparently contradictory, fact is due to the altera- 
tion of the impregnating compound which becomes necessary 
‘with increasing paper thickness. In order that the cable can 
be handled and bent without splitting the paper insulation, 
the percentage of resin used with the resin or castor oil has 
to be decreased with increasing paper thickness ; by this 
means the impregnation becomes softer and more oily, thus 
allowing the various paper layers to slide over one another 
when the cable is bent. This reduction in the percentage of 
resin used, causes a reduction in the dielectric resistance of 
‘the cable. Thus a high-tension cable having an insulation 
thickness of 630 mils (20,000 volts working pressure) has an 
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portance to be able to test the true capacity of high-tension 
cables, preferably by means of some simple method. 

The writer was therefore commissioned in 1906 to work out 
some method which should have the following advantages: 
(1) Practical exactness; (2) rapidity in testing; (3) direct 
reading if possible; (4) freedom from high-voltage dangers ; 
(5) economy of apparatus ; (6) simplicity, in order that any 
assistant might, without advanced teehnical education, be able 
to carry out the test; in fact, the actual idea was that the 
girl testers employed in the cable test rooms should also carry 
out the tests of capacity. 


During the experimental stages the high-tension cables in 


hand were tested by the high-voltage method, which has the 
advantage of being reliable (provided, of course, that a sine- 
wave voltage is used) and quick, but against this advantage of 
quickness must be set the disadvantage of its being dangerous 
to the workman who connects up the cable, who is too fre- 
quently inclined to acquire that familiarity which breeds con- 
tempt. This method has the further disadvantage of requiring 
large running machinery, and so cannot be considered as being 
practical, at least in a cable factory where 10 to 30 drums of 
cable have to be tested daily. 

The apparatus was connected as shown in Fig. 1, and con- 
sisted of а three-phase generator, two phases of which were 
connected through a switch and a water starter to two phases of 
a three-phase transformer, either a 200 k. v. a. 3 х 200/40,000 
volts or а 40 k. v. a. 8 x 190/75,000 volts. The two phases of 
the transformer were connected in series with one end earthed, 
the other end—the testing lead — connected through a fuse 
and a hot-wire ammeter to the cable to be tested. The voltage 
was usually measured across the primary of the transformer, 
which necessitated that the ratio of the transformer should be 
checked over the range of capacity under test. The case of the 
ammeter was, of course, connected to one of its terminals. 

The machine was excited to the voltage required, after which 
the switch and water starter were used. It is very necessary 


Fic. 1. | 


that a fuse be connected in the ammeter circuit, otherwise 
every spark in the circuit (generally occurring through care- 
lessness in connecting the wires on to the cable) means a burnt- 
out ammeter, owing to the high frequency of the spark. The 
following tests (Table III.) carried out by this method show 
the distribution of capacity in a 3 core 0-05 sq. in. (sector con- 


ductor), 20,000 volts cable :— 


Table III. 
Length under test = 2,081 yds. 


No. Ж Сар. 
TUN Connection. 1 ы a о Сар. por 
— кзы T. — | ! 

1 | Three-phase .............. 79:5 19,700 0-94 

2 | Core 1 against 2+5+РЬ | 40 | 85:4 21,850; 1°56 

8|, 2 „ 1434 P 40 79:4. 19,820 1:465|0 

4| „ 3 „ 142 bb 40 | 792 19,780 1.480 0 

5 | 1 against 2 (free 3+Pb) | 40 | 80°8 20,200 0:850 

© „ Pb(,, 2+3).. | 40 | 78:8 19,700 1:348 

7|l ,24Pb(, 3) 40 | 82:4 20,00 1:48 

8|1 „273 (% Pb) .. 40 797 19,900 1172 

9|142, Pb (, 3) ...... 40 | 79:0 19,720 2:16 

10 142, 34+ Pb . _ | 40 | 81:0 20,250 2:55 

11 17243 against Pb ...... 40 | 80:0 20,000 3:10 


The high voltage in the above tests was transformed, doy 


by means of a 10 k.v.a. 200/50,000 ‘volt transformer ап 
measured with a Weston voltmeter. The high-tension current 
was measured by means of a Weston ammeter. 


Capacity TESTING WITH Low VOLTAGE. 


The method chosen ae being the most suitable was one due 
to De Sauty, the connections for which are shown in Fig. 2. 


When balance is obtained, using alternating current, we have 
the relation | : | 


la : b. = c: d. 
where d., bay Ca, d, are the impedances of the four arms a, b, c 
and d. Supposing the arms a and b to be pure resistances and 


the arms c and d to be capacities of valne K, and K, respec- 
tively we have | 
ad, * be аз 


For the first trials a metre bridge and small induction coil 
were used, a sensitive telephone serving as the current detector. 
The apparatus was that used for rough self-induction tests, a 
standard condenser, however, replacing the variometer (sec 
Fig. 8). The results-in Table ТУ. were obtained on a length of 
low-insulation cable :— ' 


— Table IV. — 

Value of standard Value obtained in Real value from РЕ" 
condenser. experiment. charging current. i 
0°01 mfd. 0-0163 mfd. 00231 mfd. 71 
002 ,, 00164 „ ^ 71 
0:02 „ 00164 ,, i 71 
005 „ 00158 „ УУ 68:5 
010 „ 00163 „, " 71 


In each case no state of silence in the telephone was ob 
tained, but a distinct minimum, extending some 80mm" 
(80/1, 000), could be detected, and the mean of these two posi" 
tions was taken as an approximation. | 


Fie. 2. 


Fio. 3. 
„ 

1.000 - [ 

Various combinations of high resistances and condensers in 
series with the secondary of the induction coil were tried, but 
the results obtained were far from being satisfactory. 

The metre bridge was next replaced by a high-resistance box 
of the plug pattern, one coil of which served as one ratio arm, 
the remaining coils rd the other. This arrangement gave 
very much better results, the range of the minimum sound in 
the telephone being reduced to about 4 per cent. when the sum 
of the two ratio arms (ri + rz) was equal to about 4,000 ohms, 
to 1 per cent. with r,--r,—2,000 ohms, and to 4 per cent. 
with r;--7;- 400 ohms. An alteration of the value of the 
standard condenser showed that the best results were obtained 
when the value of the condenser was of the same order as the 
capacity of the cable under test. The results obtained, how- 
ever, were still lower in value than the true capacities of the 
cables, as may be seen from the following tests (Table V.) :— 


Table V. 

р р Value obtained in Value в 
і t. er 
Connection. — ОВО 1 9 cent 

Ratio Mfd. current. 

Core 1 agst. 2+3-+ Pb... | 1,070/1,000 x 002 mfd. =| 00214 | 00230 | 93-0 
„2 „ 1431 Pb... 1, 070/1, 000 0.0 „ =| 00214 | 00226 | 95-0 
. Ber do s MED P T 
Cores 1--24- 3 agat. Pb.. 20/1,000«010 „ = : 
^ ш 35 д” . 850/1000 x 005 55 = 0:0415 0-0469 88:7 
1,040/1,000 x004 „ = 0:0416 0 0469 88:8 


77 79 АЈ 


The induction coil was next replaced by a three-phase high- 


frequency machine having three-speed gears of 500, 800 and 
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. 72,090 revs. per. min. giving frequencies of 125, -200 and.500 | ance was obtained, indicated by the ammeter showingmarimum 
periods per second. This arrangement gave results much | current. By this arrangement it was possible to balance the 
more clearly defined as to the minimum sound in the tele- | resistance ratio very quickly and with precision. The results 
phone. However, the results obtained were still lower than the | obtained, however, were still from 2 to 5 per cent. lower than 
true capacities, especially in the case of the test of three | those obtained by the. charging current method, which might 
cores against the lead, which, by the way, was characteristic | have been due to a slight departure of the E. M. F. wave froma 
throughout all the tests taken by the telephone method. This, | true sine wave, and also to а small error in the ratio of trans. 
therefore, suggests that the lowness of the results obtained | formation taken for the calculation of the high voltage. In 
| order to guard. against the latter error the high voltage was 
transformed down by means of a 10 k. v. a. standard transformer 


EA and measured with a Weston voltmeter. The results shown 
125 v in Table VII. prove that a radio error did not exist. 
= Table УП. 
| y { 
' Values obtained | Char-| Volts Pet 
Connection. | by de Santy | ging | 250 Ne 
i | method. cur. x | 


was due to the difference of insulation resistance between the I agst. 2 f 3 f Pb 1140/1000 x - 
cable and the condenser. The test in Table VI. is one of Т 2.0228 
several taken by means of the high-frequency machine. : | 


10 685 3075 00235 86 
15 870 4125 00031 988 
00 102 40 75 00232 984 
" 3 y 
12 


| 0 
0 
i » | 0 
2 agst. 11 3 РЬ 4180/1000 7 T 
| = 0 

| 


2 | 
oo {| 0098 65 
0296 } 123! 83 4075002915 
Table VI. : ! 181,102 400 00 si 
| ; | , | 7 410 0003 979 
| Value obtained in Charg. |. эы aa) me 61% 826 4075 0003 S 
Connection. experiment. ing cur. 98 Mfd. frd is ) =0228 | | 0152! 103 405 00232 94 
pq rent 50 400€; 17273 agst. РЬ} | 870/1000x-05 (| 0195; 662 405 00465 %2 
m | Кайо. Mfd. е = 0435 0257: 862 41:25 00461 916 
1 agst. 2+3+ Pb 11501000002 00250 0181 | 95 1002021950 » 1050100 0485 | 2305. 102 aro Qon 
2 „ 1+5+РЬ , 150 /. (00 х 0-02 | 0:0230) 0182 | 94 |00946|92:5 | = 


5 „ 1+@+РЬ [150/1000x002|00230| 0182 | 95 1002224942 | ^. ^. B сиети 
1+2+3 agat. Pb 900, 1,000 x 0-05 | 0-0450 0209 | 52 0051 880 The frequency was measured with a Hartman u- Kempf 


— — a frequency meter. The generating machine was driven Бу з 
In order to increase the sharpness of the tone in the tele- | continuous-current motorconrected to mains feoding cranes dc. 
phone the wave of the high-frequency E.M.F. was made a sine The possibility of errors being caused by the self. induction 
wave by means of resonance. The connections used are shown | Of the cable under test and by the capacity of the resistance coils 
in Fig. 4. | was tested during these experiments, and will be noticed later 
The ironless coils were slid upon one another until reson- | | (To be concluded.) 


— — ee —— 


MUNICIPAL POWER SUPPLY AT WOLVERHAMPTON. 


If a progressive attitude is to be maintained in electricity 
supply, a close watch must be kept upon engineering develop- 


ment and the requirements of the consumer. The advent of have indicated on this 
the metallic filament lamp and its tendency to diminish the Powers to Mpp j electrical energy. үе 


ighti : map the power consumers connected to the existing direct: 
SE Cine Toad, throws upon the station manager a serious re- p оом and those larger customers who are being 
e ke канш hi He must cultivate the power consumer in order supplied from the polyphase extension plant which we are 
сер ар s revenue, and increase the operating efficiency about to describe. It will be observed that the ground hw 


and cultivated may be gathered from Fig. 2, which is а map 
of the area in which the Wolverhampton Corporation his 


-of his plant. 


The extensions of the electricity works at Wolverhampton 
mainly in the interests of the large power consumer, may 
truly be regarded as a sign of the times. They intimate that 
some engineers at Jeast are not prepared to allow their plant 
to continue in service under identically the same conditions 
as prevailed 10 or 15 years ago. These extensions also show 
that by the consistent pursuit of а vigorous policy on the 


part of the chief engineer, an undertaki і 
-to a high level of commercial success. M снна 


Compared with the plant at its inauguration by the late Lord | F~ Et P^ | 
Kelvin in 1896, the existing equipment руны а нў i BEER А. 
рео Wolverhampton was one of the earliest champions vum ms "WT 
Шш шр о: Pystem, 5 9 оп of which it remained T „== —— | | 
engineer, Mr. C. E. C. Shawfield, re- NE : | 
the system en bloc to the better known 440 . E C ums | | 
method of generation and distribution. This in itself was no — . | 
mean task, and йз successful accomplishment speaks well for vv.... 8 
the organising skill of Mr. Shawfield and the abilities of his jon терге 
staff. The progressive phase upon which the undertaking has been very well covered, and that the works in questio ber 
now embarked under thesame auspicious management promises sent a considérable area in the borough. We may ee this, 
well for the future, judging by the capacity of the Dun and | that the station carries the whole of the traction load, an и 
‘the immediate prospects of power supply. _ | taken in conjunction with the power and lighting loads, # 
hh need hardly remind our readers that Wolverhampton is the plant a good load factor. 
ү ш the heart of one of the largest and most flourishing | 
“Of industrial areas, in which there exist almost boundless pos- 
‘sibilities for power supply. That these h ро 


GENERAL ARRANGEMENT. - | verbsmp: 
I The site of the station in Commercial Road, Vo 1 
ave been recognised ton, adjoins the canal, and is, therefore, favourably 
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for coal and water supply. Fig. 1 is a plan of the site and | Fig. 4 is a plan of the existing boiler and engine rooms, 
the existing station with possible future extensions shown | including the recently added extensions. The buildings have 
dotted, Disregarding the equipment of direct-current plant, | been lengthened without increasing their width, and the new 
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Fic, 3.—SECTIONAL ELEYATION CF STATION. 


‘which aggregates some 8,000 kw. in high-speed direct-coupled | plant ranges well with the old, maintaining the symmetry of 
units (two of 1,000 kw.) there is ground available for exten- | the station. 


-sions equal to about 10,000 н.р. in boilers and turbo-generators. The extension units comprise two water tube boilers, two 
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1,000 kw. turbo-alternators, with condensing plant, extra-high- | tion relegates such auxiliaries as air and circulating pum 

tension switchgear, three-phase feeders and terminal control | almost naturally to the same basement level as the con e 
apparatus on power-consumers' premises. Most of this equip- 
ment is comprised of standard plant, supplied in every case | b I e 
by British manufacturers. In fact, it may be said, without auxiliaries have been got into the minimum of space. 


р 
WATER SOFTENER- 
14 


fot J 
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COAL CONVEYOR TRACK 


and saves complicated piping and ‘inefficient running of the 


| | 


plant. In the present instance the main units and their 
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Fic. 4.— Pl. Ax or OLD АХ New STATIONS, SHOWING EXTENSION PrANT ох RIGHT. 


fear of offence, that local patriotism runs high in Wolver- 
hampton, as a glance at the following list of contractors will 
show. Most of the firms in this list are located in the town, 
and others have works in the immediate vicinity. 


Steam turbo-alternators 
and condensing’ plant 
Alternators, switchboard 
&nd motor-generator 
Exciters, ' circulating 

pampe and feed pumps 
Cables 
Boilers... 
Economiser .................. 
Buildings & foundations. 
Steel chimney and feed 

water tank 
Valves ........................ 
Steam pipes ess. 
Feed water pipes 
Floor plates ... 
Motor-converter ............ 
Switchboard platform ... 
Tirrill voltage regulators 


Willans & Robinson, Rugby. 
Electric Construction Co.; Wolverhampton. 
Thomas Parker, Ltd., Wolverhampton. 


Callender’s Cable 
London. 

Babcock & Wilcox, London. 

E. Green & Sons, Wakefield. 

H. Gough & Sons, Wolverhampton. 

John Thompson, Dudley. 


J. Hopkinson, Huddersfield. 

Foster Bros., Wednesbury. 

John Spencer, Wednesbury. 

T. Bri ro & Sons, Wolverhampton. 
Bruce Peebles & Co., Edinburgh. 

St. Pancras Ironwork Co., London. 
British Thomson-Houston Co., Rugby. 


& Construction Co., 


The chimney, delivered’ and erected by Messrs. John 
Thompson, of Windmill Works, Dudley, is made of mild steel 
plates throughout, and is 180 ft. high, 8 ft. diameter at the 


top, the bottom being splayed out to 17 ft. 6in. diameter.. 


The top is finished with a very neat, cast-iron cap which gives 

the chimney a very good appearance, as shown in Fig. 7. Paint- 

ing pulleys are fixed, to enable the chimney to be painted 

whenever required. Around the base of the chimney a tank 

= ce fixed, through which the water passes for feeding 
e boilers. 


From the sectional elevation of the station given in Fig. 3 the 


method of supporting the steam turbine will. be made clear. 


The arrangement is familiar in that it has been adopted ina 
number of stations Concrete pillars support the generator 
and the throttle end of the turbine respectively, the condenser 
being placed directly under the two machines at a point con- 
venient for the intake of the exhaust steam. This construc- 


STEAM PLANT. 


The extension plant may now be briefly described. Na 
two boilers are Babcock & Wilcox standard pattern and are 
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. . FEATURES. | sii 
fitted with internal superheaters and mechanical 6 fi mii 
latter is a new pattern and is illustrated in Fig. ats, notably 
features embody a number of recent improvemen™, 


a 
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that with regard to the links, which are specially designed to machine and is known as the. Roturbo,” being the invention 
prevent an extra percentage of coal dust passing into the ash | of Mr. E. S. G. Rees, managing director of Thomas Parker, 
pit. This also avoids the necessity of having the dumping | Limited. It possesses the peculiar characteristic of being, 
bars at the back ond above the grate level. They can now be | unlike other centrifugals, self-regulating and of requiring a 
put down towards the centre rear-drum, and in this position | small amount of power at a low head and an increased delivery. 


are less exposed to the action of the fire, and, therefore, less | The principle of the pump has also been employed in the cir- 
liable to wear and tear. Another improvement, which has, 


however, been longer in use, relates to the air-vanes which can 
be пасы a lever from the front, and which has the effect 
in this case of reducing the arca of the grate at light load 
times. | узе Gf A bir | 
Tho drive of the stoker now consists of gear wheels running 
in oil in an enclosed box actuated by a chain and sprocket- 
wheels, and this enables the speed of the drive to be regulated 
to a nicety. In the gear box is an automatic slipping 
clutch for throwing the gear out of action, thus preventing 
a breakage, when an obstruction hinders the travel of the 
grate. The slack of the chain can also be taken up from the 
frontend. ee, A 
The principal boiler data are as follows :— Each boiler has 
9,160 8q. ft. of beating surface, and consists of 18 sections of 
tubes, each section having 13 tubes 18 ft. long by 4 in. diameter. 
The tubes are solid drawn and surmounted. by two steam and 
water drums 48 in. in diameter. Re 
The boilers are constructed for a working pressure of 180 lb. 
p xn t per square inch, and are 

fitted with specially long in- 

ternal feed pipes, which are Fic. 8.—GENERAL VIEW or Baucock & WILCOX CHAIN GRATE 
attached to Wilkinson’s de- STOKER. 

aerators; the Wilkinson feed- 

heater is also fitted to each | culating pumps in the station and may here be briefly described. 

boiler. The boilers are each | We may first recall the fact that the ordinary centrifugal 

fitted with one of the com- | pump must be run at practically a fixed speed—namely, that 

pany's patent superheaters corresponding to the head and volume for which it has been 
of 1,100 sq. ft. of heating sur- | designed. This fact has limited the employment of pumps of 
face, designed to give а this class in that they could not be left to take care of even 
supar heat of 160^F. small variations in the head and suction lift. 
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Fic, 7.—SrkkL Srack witu FEED- Fic. 9.—Two FEED Pumps, Roturso PATTERN, DRIVEN DIRECT BY MOTORS. 
Water Tank Косхр BASE. MES 


Y e А А 2 а 2 LJ е ” е Ф LÀ . he 
À qu el pattern feed pump has been adopted and one | The eurves in Figs. 5 and 6 depict graphically this defeot in t 
whick de pid think столы us little stir in Cenal station | ordinary centrifugal and its completa remedy in the Rees 
circles, Two pumping units are installed and each is direct- | Roturbo. The striking feature of the second record is its 
coupled to a Parker motor. The pump is a rotary | indication of an actual falling off in the power required when 
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the pump is discharging into a vacuum. The type of pump | account Mr. Rees claims that the device is a true turbine 
used for the circulating water is shown with the end plate | pump The water is delivered into the eye of the pump and 
and rotor removed in Fig. 10 .The rotor contains a number of | discharged at any point convenient round the circumference 
hollow spaces, forming a central reservoir, which are always | of the fixed nozzles. The feed pumps, which are illustrated in 
Fig. 9, are of smaller external diameter, because four rotors 
are used in series and a greater length is required. These 
pumps are designed for a duty of 6,000 gallons per hour against 
a pressure of 180 Ib. per square inch, and are entirely self. 
regulating under all load conditions. We understand that 
they have been tested under severe emergency conditions with 
the most gratifying resulte. The circulating pumps have а 
capacity of 200,000 gallons per hour. 


GENERATING PLANT. 

The turbines are Willans & Robinson standard pattern, with 
| shrouded blading, emergency governor and balancing arrange 
ments. The machines work with а normal pressure 
of 150 lbs. per square inch, a superheat of 100°F. 
and exhaust into a vacuum of 27 in. We may 
remark, incidentally, that the method of shronding 

= | Жаз. adopted for the blading has been fitted to some 
— ^ | NE aa 200,000 н.р. of turbines manufactured at Rugby. 
T , р | „ Each turbine exhausts into a surface condenser d 
ен. Willans & Robinson make, fitted with 18 gauge bras 
tubes 5 іп. diameter. We refer our readers to The 
Electrician, Vol. LIX., pp. 300 and 920, for 
fuller details of these types of turbines and 
condensers. | 
The alternators are revolving-field machines, and 
have been built to the specification of Mr. Shawfeld 
by the Electric Construction Co. A sectional drawing 
EE s | is given in Fig. 11, and Fig. 12 isa view of the two 
machines installed as seen from the switch gallery. 
These machines are each of 1,000 kw. ано 
and generate three-phase current at 6,600 volts 50 
periods 1,500 revs. per min. at 0°85 power factor, 
full of water at high pressure when the pump is revolving, | the overload output being 1,500kw. for two hours. 10 
Round the poriphery are nozzles, or venturi-shaped orifices, | exciting current is obtained from motor-generators at 75 volts 
the area of which is small compared with that of the hollow | pressure. The efticiency of these alternators with unit) 
centre spaces. The internal pressure of the water is converted | power factor is at half load 893 per cent., at three quarter 
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Fig. 11.—SrectionaL ELkvaTioNs or E. C. C. 1,000 kw. Tukee-Puase GENERATOR. 


intó velocity in the constructed spaces of the nozzles, and, as load 92 per cent., at full load 94 per cent. and at 1} full load 
the discharge from the rotor takes place into similar but re- | 95 per cent. i ith dis- 
versed and fixed nozzles ranged round the rotor in the casing, | The rotor is of the cylindrical smooth-core ty po "d di 
this velocity 18 again changed into pressure. This naturally | tributed windings in open slots. А special feature ice ol 
gives a propelling or reaction effect to the rotor, and on this E. C. C. design is that tho ordinary Continental prach 
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radial slots is not adopted, the slots being sunk in the direc- 
tion shown in Fig. 11. One of the advantages of this method is 
that the former-wound coil can be placed directly in the 
parallel slots without disturbing the form of the coil. The 
winding in each slot is subdivided into two or three sections 
according to the depth of the slot, and each section is kept in 
position by phosphor- bronze wedges. The end connections of the 
field spool aresecured by strong steel plates and phosphor-bronze 
and each element is thus sup- 
winding consists of flat strip 


keys as shown in the drawing, 
ported individually. The field 


Fic. 12.—Vikw or E. C. C. Sats FROM SwWITCII BOARD. 


wound on edge and compressed after having been placed in 
position. The armature winding does not present any special 
feature, except that the windings are held in position by strong 
brass brackets (two per coil), as shown in Fig. 11. 

As usual in this class of plant, the bedplate, bearings and 
arrangement for forced lubrication are provided by the turbine 
builders. The stator is protected by a strong cast-iron frame 
with air suction and delivery openings, cold air being drawn 
in at the base of the machine and discharged from chimney- 
shaped openings at the top. This scheme of ventilation en- 
sures noiseless running. 

(To be concluded.) 


—— —— 


AMERICA REVISITED, 1907.* 


BY SIR W. H. PREECE, k. C. B., F. R. S. 


Summary.—A description is here given of the lecturer's visit to the 
United States last year, and his impressions as to the developments 
which have taken place since his previous visits in constructional 
work generally, and in telegraphy, telephony, electric lighting and 
railway electritication. 


— — —- 
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floors. The Hotel Belmont, where the lecturer stayed on the seven- 
teenth floor, is noticeable for the absence of bells. There are 818 
telephones (an instrument in every room), and requests for meals, 
or conversations with friends in Chicago, are equally carried out by 
the telephone in one's bedroom. The use of a vacuum for cleaning is 
coming rapidly into favour. A vacuum is produced electrically in 
the basement, and permanent pipes are laid to every room in the 
hotel so that connection may be made by a flexible hose at any time. 
Though New York is a smokeless eity, for they are compelled to 
burn only anthracite coal, there is much sea fog. One feature is 
the multiplicity of thin white streams of steam emanating from every 
large building, indicating that isolated plants are apparently the 
rule. The whole of the external electrical supply 
is in the handg of one enterprising company, who 
do the work as well as it can be done, and have 
splendid load factors; but they have not put 
down the isolated plants. A 
The main object of my visit was the opening. 
of the Technical Schools of the Carnegie Insti- 
tute in Pittsburg. "There is a remarkable differ- 
ence between the United Kingdom and the 
United States in their attitude to education. 
Here we expect the Government to do every- 
thing, there they expect the millionaire to usurp 
the position of the Government. There is no 
supreme Board of Education or Minister of 
Education. Every State has its own system, and 
the work of university training and technical 
education is the result of private munificence. 


Telegraphy.—The progress in telegraphy 
at each period of my four visits is shown 
by the fact that the number of messages dealt 
with in those years were 28,500,000, 40,000,000, 
66,591,856 and 148,804,000 respectively, and 
the mileage of wire 800,000, 488,726, 769,201 
and 1,821,199. The chief result of the first 
visit was to establish sound reading, and to 
introduce quadruplex working in the Post 
Office system, In 1884 the only novelty was 
Delany’s Multiplex,“ sending six simulta- 
neous messages on one wire, which we imported 
and introduced into the Post Office system. 
The active warlike competition of 1877 and 
1884 had ceased in 1893. The only form of 
rivalry was good service. Very great improve- 
ment in construction was visible, and underground work had become 

rominent. Duplex and quadruplex working were in full swing. 
ut the typewriter for received messages had become quite fashion. 
able. 

There is one condition of business in the United States that 
makes telegraphy thero more profitable than in the United King- 


Fia. l.—BaARcLAY TRANSMITTER. 


dom. It is the existence in the message supply of what we should 


now call а good message load factor." People here deal with their 


letters everywhere about the same time. There is а peak of tele- 
grams in ihe morning, and another, a smaller one, in the afternoon. 


height of many of the buildings, notably the Singer building of 41 But in the great breadth of the United States, where there is a 
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say that the message load factor in the United Kingdom is 2,* and 
in the United States 6. Their great distances and bela ted mails 
make telegraphy more necessary and instantaneous communica- 
tion of less consequence. The result is that these circuits carry, on 
the average, three times as many messages in a day’s work as we do. 

In 1907 the sytem of Wheatstone automatic working has been 
greatly improved practicall by Mr. Barclay, the assistant general 
manager of the Western Union Company, impressing the type- 
writing machine upon both the sending and the receiving ends. An 
ordinary typewriter typing a message actuates electrically a punch- 
ing machine, which punches a paper tape in the ordinary way. This 
punched strip sends dots and dashes into the line in the usual 
Wheatstone way, so that the conductor is transmitting currents on 
the Wheatstone system. The receiving instrument is actuated by 
these currents, and reels out bold roman type printed on the usual 
received copy forms, which is delivered to the public. It does this 
at the rate of 100 words per minute, and while I was in New York 
one circuit to Boston cleared off 1,097 messages in nine hours. This 
system has been adopted by the Western Union Telegraph Co. in 
preference to the Buckingham or the Murray. 

There were the following Barclay circuits at work in New Vork: 
Chicago 6, Boston 2, Philadelphia 2, Buffalo 1, St. Louis 1. Pitts- 
burg and Atlanta were about to be added. 

In this system the operator does not require to know the Morse 
alphabet nor the manipulation of a key. She needs only to be a 
typewriter. The system is extending very fast. The Western 


Fic. 2. —BanctAY RECEIVER. 


Union Company is rapidly installing it on all trunk lines, and if I 
ever visit America again I shall probably find it the most popular 
service. It is very accurate. On a Chicago circuit 800 messages 
were sent with only two repetitions. Figs. 1 and 2 illustrate the 
Barclay transmitter and receiver. 

I also inspected the Rowland system, which is on trial on the 
postal telegraph system between New York and Boston. Itisa 
quick automatic printing system dependent on the synchronous 
movemeut of the apparatus at each end. It works octoplex, four 
operators at each end having in succession the use of the single wire 
for a fraction of a second at rapidly recurring intervals on Mayer’s 
system. It utilises alternating currents. I was not so much im- 
pressed with this system as with the Barclay. It is more com- 
plicated and dearer to work. It is a mistake to imagine that speed 
of working is a great desideratum in telegraphy. I commenced my 
telegraphic career in 1852 with Bain’s chemical recording system, 
which attained a speed of 1,500 words a minute. The determining 
practical speed is in the handling of messages as they come in. A 
speaker should not speak at a rate of more than 100 words per 
minute. Messages rarely pour in at greater speed than this, It 
is found in practice that such a speed keeps down the work on each 
circuit, so that it can be manipulated practically at the highest speed 
and the lowest cust. If the messages pour in at a greater pace than 
this then another circuit is necessary. Thus the unit of a tele- 
graphic system is a message, and it is the number of me-sages per 
hour and the number of working hours per day (the message factor) 
that determine the number of circuits per trunk line. 

The growth of telegraphy has everywhere been checked by the 
growth of telephony, but the expenses have not changed in thesame 
direction. On the contrary, they have increased. The combined 
companies in the States have found it necessary to revise and in- 
crease th-ir rates. The average increase adopted has been only 2 per 
Era a many anomalies have had to be regulated, and increments 
а from 30 to 66 per cent. were made. It is remarkable how quietly 

us was received. It was purely a business transaction, and the 


` ry . E = — — — 

This «ns that if 

perat ior ‘the à ene if the whole day's work were continually in 
{ the average would occupy the circuits only two hours. 


Americans are essentially business people. Onecause of the 

cost was, however, the reduced working capacity of the pe 
operator, who, in my first visit, averaged 25 т 8 per hour; 
now the average is only 17. Hence the commercial value of mecha. 
nical systems worked on the automatie principle. 

Mr. Delany. has designed ап autodot transmitter,” which re- 
duces the difficulty of learning to work the Morse key, It has two 
levers, one for dots worked by the thumb and one for dashes worked 
by the forefinger, moving horizon with very light pressure, 
The number of dots made depends on the peri yes Thus, 
anyone with а musical ear can work a Morse key without any 
fatigue and with much greater accuracy. It is not so dependent on 
skill, and its use tends to cheapen opeen s. He has intro- 
duced also an automatic system in which he has utilised the statio 
charge. His receiver is the Bain chemical recorder, He has also 
introduced a secret system which prevents tapping or o i 
The autodot key is used, and the impulses set up by the key are 
sifted or disintegrated by a relay at the receiving end, which will 
respond only to its own tuned key. 

« What would they say in England" if the Post Office ventured 
to raise the rates ? 

Telephony.—In 1877 I witnessed the birth of the Dell telephone. 
Table I., which does not include Canada, gives an idea of the 
growth of the Bell telephone system, which now about 7,00 
independent opposition companies. The An lo-Saxor com- 
petition, but he has yet to learn the lesson that reliat 


née А 


working is essentially the function of one single 
under some controlling power, whether comme 


Governmental. г р ү 
JE Table I. — a 2 
— К; 1884. S 1895. eS 3 
Miles of wire ...... 115,255 440,795 | poer 
Telephones ... ........... 162,781 552, 741.37 
Subscribers 125,625 252,140 2, 4 
Exchanges .............. 1,525 1,351 : 


Another table showed the telephones in service in 
European cities having over 1,000,000 population; the 912 Paris 
out per 100 population at—London 1:98, New York elphia ТЇЇ. 
9:94, Berlin 4:43, Chicago 7:44, Vienna 1:64 and Philadelp The 
The type of instrument used has practically not ¢ 1808 is nov 
metallic circuit, which was only partially in use in 4 
universally employed over the whole Bell system. 
our circuits into local, junction and trunk. In 
term remains the same, the junction is called ' 
trunk is called a “toll” or“ long-distance "' line. feature 1 
boards have not materially altered. The predominant introduced 
mains the multiple board. In New York Mr, Carty - ur 
what he calls a “ partial multiple board," and in lods 
Gavey introduced а similar board. The outgoing © ultiples 8 
in excess of the local calls, so that the use of comp e per on 
not economical. There is only one complete multiple distributed 
the main board. The incoming subscribers“! jacks vis г sections 
partially but methodically and consecutively over the othe The sb 
all of which are connected together by j 
scribers’ sections consequently have the outg 
plied upon them, and the junction or connecting taide thos 
the subscribers’ “jacks” multiplied. Local calls 5 connecting 
immediately allotted to ап operator are dealt with by 
lines between the sections оп the main board. «4 igyal sigh 

It is very gratifying to find that the automatic vi а e 
which has expelled the magneto and the ring-off, t ойе 
universal. It was my invention, introduced in the Pos 
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its first exchange in Newcastle in 1880, and used in every exchange 
erected subsequently in its system, but not having patented this 
invention I have failed to secure the credit of being its author. I 
was not able to inspect an automatic switehboard, but do not 
believe in automatic switches except for small private branch or local 
exchanges. They are really more eostly to work than manual 
boards, for they want so much highly paid technical attention. 
They are certainly less reliable. The failures of an automatic 
switch in Connecticut were found to be fourfold of a manual one, 
and there was no practical difference in speed of connection, which, 
by the bye, I found to be on the average 20 seconds. | 

À vexed question here is the rate question, but in America it is 
settled in favour of the measured ate. The business unit is a talk 
of three minutes, but the practical unit of management is the 
number of talks per circuit per hour. This regulates the working 
expenses, and therefore forms the basis of the rate charged for 
each three-minute talk, or toll, as it is called. The flat rate is 
fallacious, and everyone in the United States of America has come 
round to the conclusion that the toll rate is simple, fair and just. 

Since 1900 the construction of circuits has been revolutionised. 
Lead-covered paper cables are made carrying 600 circuits, Even 
pole lines carry 600 pairs of wires instead cf 40. This is due to the 
employ ment of aerial cables. Load lines on Pupin's method have 
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increased the capacity of underground work, There is now а good 
working system of cireuits from New York to Philadelphia, w ich 
are nearly 100 miles apart. Underground work improves the service 
and reduces the cost of maintenance, and the work has become much 
more solid and permanent, I was interested to see portable tele. 
phones in use in restaurants, plugs being fixed in the walls like 
those we insert for portable electric lamps; and when at lunch or 
dinner you want to speak to anyone in New York a portable tele. 
phone is placed by your plate, and you can eat, drink and converse 
at the same time with your wife at home or your partner in your 
Office. І saw а great deal of this done. : 
The Telharmonium.—Dr. Cahill's new apparatus is a synthetical 
method of building up all that makes for pure and emotional music 
(see Figs. 3, 4 and 5). It is a practical mode of demonstrating the 
absolute accuracy of Helmholtz's theory of he quality of sound. 
The keyboard is like that of a piano or organ, but each key is a 
simple switch which completes an electric circuit. A low-voltage 
continuous current operates a relay, bringing into action a funda- 
mental note and certain selected partials compounded of alternating 
currents of variable frequency. The action of the relay is mecha- 
nical. It lifts a balanced strip of wood, along which are fixed con- 
tact pieces which set up the fundamental note and its required 
Partials. The keys respond promptly. The energy is entirely in 
the electrical form, and is not heard until the very last operation is 
performed upon an iron disc at a distance. The manipulation of 
the keyboard and the use of pedals and stops set up electric waves 
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which are the exact counterparts of the sonorous aerial vibrations 
it is desired to excite. These waves are transmitted through insu- 
lated wires buried n the streets all over a certain district in N ew York. 

There are 144 inductor alternators in the New York machine A 
long shaft rotates with uniform velocity. It has mounted on it 144 
toothed rims which correspond with esch fundamental note it is de- 
sired to transmit. The rotation is produced by a oontinuous. current 
motor of 185 н.р. The pitch is the fr equency, the quality or timbre is 
the form of the wave, modulation of loudness is obtained by varying 
the strength of thecurrents, expression by the use of stops which mix 
the tones. TAE 

The effect is quite wonderful. The tones of a piano, violin, violon- 
cello, harp, trumpet, clarionet, flute and all kinds of music, separate 
or in orchestre] form, are manufactured in electric currents of vary. 
ing frequency, amplitude and duration, and the result is a new music. 
It requires great skill to perform, but the puritv of the notes and 
the quali y of the music emitted is superb. The receiver that pro- 
duces the music is а large Bellreceiver. N otwithstanding the won- 
derful effect, I am not impressed with the commercial valne of this 
mr sio, and it does not seem to be mating progress. 


Electric Lighting.—Table II. gives the position of affairs in New 
York last year, and shows the immense progress made. 


NT 
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The figures given for London are: plant installed 195,959 kw., 
йак шаш | load 123,249 kw., 8 c.p. lamps connected 8,282,285, units 
sold 178,248,282. The New York Edison Co. distributes energy on 
the three wire continuous current-system at 240 and 120 volts. It 
has four generating stations Duane. street, East 12th-street, West 
26th-street, 140th-street, Bronx, supplying direct to their imme- 
diate neighbourhoods, and one great modern waterside station, gen- 
erating high-pressure three-phase alternating current at 6,600 volts 
transformed down to 240 12) volt continuous cu rents at 15 sub. 


Table II.— The New York Edison Co,—Total Installation, April, 1907. 


| Hent- Stor- 

ER Cus- | Me- Glow | Are ing! age | H.P. (мер 
Lom fore. , lamps. , lamps appli-' hat- motors. jo nts. 
ers, ances., teries. 

V 
Man: | 68.035 2.535 ay 33,602 730 к 144 7504 951,529 
ы 2552 3,254 121,195 1,898 ee 15 8 tee 
Yonkers; 1,311. 1,461, 35,786, 456 a 
*Brush . p t | 2,242 8 EN. 5,091 


— — — | Тар eae. 
Totals .| 67,936, 72,750 2,694,491; 56,270. 795 4,312 147,762 6,155,241 


— —— 


* City of New York. 
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stations. This latter now consists of two separate and independent 
stations alongside each other. I was much impressed by the action 


of a controlling officer in the inspection gallery, who has command 


not only of the whole combined station, but of all the outgoing 
mains and the other generating stations, and who can so distribute 
the outgoing load that the pressure can be maintained very con- 
stant on each feeder, and the load well distributed to the different 
The two stations combined handle 
150,000 kw. The old station (1902) has only a few turbines of 
small units, but the new station (1907) will be completely equipped 


sub - stations (see Fig. 6). 


with 8,000 kw. turbo-generators, the present favourite unit. Fig. 7 
shows the maximum load on a winter's day. 
There is another allied company, called the United Eleetrie Light 


& Power Co., supplying two-phase 60— alternating currents at 


7,500 volts, stepping down the voltage and changing the frequency 


at sub-stations by motor-generator sets to the normal distributing 


voltage. Its generating station is on the East River at East 29th- 
street. 

The Curtis turbo-alternator is in great fashion in America, princi- 
pally because it is American, but being vertical it occupies smaller 
space than the Parsons. The American is very patriotic. They 
often employ inferior processes simply because they are American. 
Careful 24 hours’ test of an 8,000 kw. Curtis turbine supplied to the 
Fisk-street station, Chicago, gave 14,1329 kw. at 750 revs. per min., 
with a water-rate consumption of 13:18 Ib. per kilowatt-hour, equi- 
valent to 9°85 Ib. per electrical horse-power-hour, the steam pressure 
being 194 lb., the superheat 150^F. and the vacuum 29°31 in. 

Fig. 8, which shows a 2,000 kw. rotary converter, gives an idea 
of the size of the converters in use. 

The charges for electrical energy are based on a sliding scale 
varying with the load factor. They are: 10 cents per unit, includ- 
ing the 3rd and 4th hours; 7} cents, including the 5th and 6th 
hours; 5 cents all hours in excess of six, Contracts on agreement 
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terms are entered into with large consumers under guarantees. In 
comparing the tariff for light with ours at home, it must bo remem- 
bered that in America it is a charge for “light” and not for electric 
energy as with us. The American companies not only renew the 
lamps, but they maintain them in thorough efliciency. 

I visited the Electrical Testing Laboratory under the charge of 
Dr. Clayton Sharp—an extremely well-equipped and well-manned 
institution, for exact measurement and for commercial electrical 
testing. It is also employed for research—the basis of all electrical 
advance. It is a business enterprise supported by the electrical in- 
dustry. In the year ending April 30, 1905, 13,000,000 lamps were 
tested, and the effect has been to improve the quality of the lamps 
manufactured in the United States. They are very much superior 
to those manufactured in this country. I saw tested some tungsten 
lamps for street lighting that were very promising. They had short, 
thick filaments, taking 10 volts and 5 amperes. Their candle-power 
was 40, They were to be connected 200 in series across 2,000 volts. 

The prominent development of the electric light in America is its 
ae for advertising. New York is illuminated with glaring sky signs. 

he streets are one blaze of light by night, but the effect is not 
artistic. It is, however, commercial, for it aids materially the in- 
crease of the load factor, and it is, therefore, a very profitable and 


welcome customer to the purveyors of electrical energy. The flame 
arc 18 as popular there as it is with us. 


Electric Railways 1 
i ways.—There are now three great railway systems 
1 N in New York merged into one вун, called 
140 nter orough Rapid Transit Co.: (1) The Metropolitan Street 
ways, (2) the Elevated Railways, (3) the Subways. 


1. The Metropolitan S 1 

^ pohtan Street Railway means thes " 

, 7 r : eJ ans the surface ау 
system of New York and Bronx. REGERE 


It extends northward 33 miles 


from the Battery, and embraces about 500 miles of single track. 
The tramways are favourably situated, since they pass 4 
densely pop d district where the business is all done at one end 
and the domestic and social conditions are found atthe other. The 
service in Manhattan is of the metallie cireuit and conduit type, 


which has been so satisfactorily followed in London by the LCC. 
That in the northern section is overhead trolley and much 


single track, for the northern district is only sparsely 
There are over 200 miles of conduit track. The pavementis 
granite sets and wood block—the last seems the most ig; 
is very expensive, but the end justifies the means. The conduits 
are divided into isolated sections at approximately $ mile dis. 
tances apart. There are two generating stations on Manhattan, 
transmitting alternating currents at 11,000 volts, three-phase ani 
25 to sub-stations, where they are transformed down to low. ten- 
sion continuous currents. The units are 3,500 kw. each 
cating engines directly connected to the alternators. The 
2. The Elevated Railways of New York frequently 
from steam to electricity in 1903. The carrying capacity was in- 


factor varies from 60 to 65 per cent. The service works well ani 
the fares are very moderate. 

1,000,000 
passengers a day. Their motive power was completely 
creased 33 per cent., and the working costs were reduced from 55 to 

PM. 


Hours. 
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STATION, 


; ; Tas 
45 per cent, of the gross receipts. The generating station e 


River is equipped with reciprocating engines and six- - 
nators at 11,000 volts and 25. Rotary converters in 1b 
supply continuous current at 625 volts to the third or eo has ot 
the return being by the track. It isa very fine station але 7: 
circular stacks, 17 ft. diameter and 278 ft. high. { reaches 
8.000 n.r. with 5,C00 kw. alternators. The net epp 
700,000 kw.-hours per day. I am told that turbines h of {ot 
are about to be installed. Each six-car train ne motors ai 
motor cars and two trailers. Each motor car has tw to elect 
125 н.р. There is no doubt that the change from ween untere! 
traction has been а very great suecess, and it has met wi 
approbation. 

3. The Subways. This is an ideal metropolitan алди, 
electric traction service. It extends from one end 0 afio and iwo 
the other. It has four lines, two for local stopping eg 


subway is generally built with steel columns SUP and uch и о 
inaugurated in Buda-Pesth in 1898. ^ wi 
been very much used. It has nothing to intere Lo 
pede its service, and is from the publie point 0 West 
success. The power house is on the Hudson Av sections, 

street. Its capacity is 100,000 n.r. There are 8K 19 boilers 
complete in itself with its own chimney, each se rpators: The 
The engines are connected directly to 5,000 kw. y additions 
chimneys are supported on steel columns, which que 
boiler space. Thus all the boilers are on one floor i 
draught is used, There are 11 5,000 kw. reciprocating 
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alternators at 25, and four 1, 250 kw. turbo-generators at 60 for 
lighting. The distribution is by three phase alternatiug currents at 
11,000 volts to sub stations, transformed down to 695 volts, ard 
converted by rotary converters into continuous currents for traction 
at eight sub-stations. The current is picked up on a third rail and 
returned on one rail ofthe track. It is curious that this dangerous 
live-rail systcin instead of the safe two-rail system employed on our 
Metropolitan system has been adopted in America. The rolling 
stock does not differ very much from that introduced on our Metro. 
politan lines. 'The subway cars seat 52 persons. The local stopping 
trains are mado up of five cars, three being motors; the rapid 
express trains of eight cars, five being motors. The latter run at 
2) шше intervals, Tho motor cars have two 200 н.р. motors on 
one truck. 


The signal system on the express line is the electro-pneumatic 
block and interlocking system, without signalmen. It has been par- 
tially introduced in London on the Metropolitan District Railway. 
The signals are both semaphore arms and colour signals illuminated 
by two glow lamps and coloured by glass screens moved in front. 
On each home signal post there are two semaphore arms and lamps 
placed in a vertical line, the upper being the home signal itself and 
the lower a repeater of the forward distant signal. Thus the lower 
signal is always the repeater signal of that in front of it. The 
distance between signals is 800 ft., and between trains 2, 400 ft., 
and there is always a clear block section existing behind a train. 
The New York Central & Hudson River Railroad is then described.* 
Reference is also made to the New York Central Railway, but the 
lecturer did not feel sure that they were wise in adopting the con- 
tinuous. current system, for the alternating current has superior ad 
vantages, and his own faith was unshaken in its merits for traction 


Fio. 8. —2,000 kw. RorARY CONVERTER, BY THE GENERAL ELECTRIC 
Co. (U. S. A.). 


purposes, but he thought the three phase, from the purely electrical 
point of view, was superior to the single phase. At the same time 
the single phase has distinet mechanical advantages, which may 
give it practical superiority. 

Wireless Telegraphy.—This was scarcely discussed. As a business 
it is frosted out. Considerable trouble arises from the use of the 
American Morse alphabet on the other side of the Atlantic. The 
adoption of the European code would be a wise movement. 

As regards standardisation, the American engineers are very con- 
servative over the retention of the British inch. They fully concur 
in the acceptance of tho metric system for physical, ch "ical and 
electrical, and generally for scientific purposes, but Anglo-Saxon 
engineers are unanimous in condemning its universal adoption. 
Neither the metre nor the inch is a natural unit. If only the metre 
were exactly 40 in. all difficulties would cease, but this can only be 
done now by changing the metre or the inch, or by a little give-and- 
take on both sides. 

It is quite impossible to draw any comparison in economic or 
practical results between the United Kingdom and the United 
States. There is much that is different, but there is no reason why 
there should be any difference in practical progress in one country 
more than in the other. Our experience is the same, our literature 
the same, and our science. Mutual intercourse is easy and frequent. 

We are always received there with the warmest hospitality, a great 

characteristic of the American, and we endeavour to reciprocate. 
I was received with open arms everywhere, and everything was 
freely placed at my disposal. I should like to express my thanks 
to all, but their number was legion. It was a thoroughly enjoyable 
and appreciated visit. 


A description of this line was given in the issues of The Electrictet u 


for November 2 and November 30, 1906. —Ev. E. 


NEW ALTERNATE-CURRENT INSTRUMENTS.* 
BY w. E. SUMPNER, D.SC., AND J. w. RECORD. 


Summary.—The author describes alternate-current. instruments in 
which iron-cored electromaguets are utilised. The instruments more 
particularly dealt with area wattmeter, a magnetostatic voltmeter and 
phasemeterz, diagrams of connections being given in all cases. 


Attention is first drawn to the difference between a shunt and 
series electromagnet. With the former the eddy currents caused 
in small pieces of brass do not affect the magnetism caused by the 
exciting voltage. In the following wattmeters it is thus permissible 
to use brass clamping-pieces in the neighbourhood of the moving 
system. While with a series magnet thc eddies induced in solid 
metal do affect the magnetism, and hence in the ordinary dynamo- 
meter wattmeter, or in the special quadrature current transformers, 
it is vitally important to prevent such eddy currents arising.| The 
strength of the series magnet for a given current is dependent on 
the properties and the past history of its core. The field of the 
shunt magnet, on the other hand, is independent of the core and 
ageing, and is perfectly controlled by the voltage applied at the 
moment. The field is thus even more reliable than that of a per- 
manent magnet as used in direct-current instruments. 

The field of the shunt magnet, though caueed by the voltage, is not 
in phase with it. Thus for the wattmeter a special form of current 
transformer and for the voltmeter an ordinary condenser is needed, 


Fic. 1.—View SHOWING CONSTRUCTION OF SHUNT MAGNET INSTRUMENTS. 


and these accessories we call quadrature transformers, since their func- 
tion is to produce a moving-coil current which is in quadrature with 
the circuit current or voltage. It has been proved in previous 
Paperst that the reading of these instruments are independent of 
frequency, and reference must be made to the above Papers for their 
theory and testing. 


SHUNT-MAGNET INSTRUMENTS. 


The Structure of the Magnet and of the Moviny System.—The 
design of instruments with laminated field magnets suitable for 
alternating current presents many difficulties, especially when a 
short air-gap is essential in which to swing a moving coil. The 
laminations themselves cannot be satisfactorily used for a base to 
carry other portions of the mechanism, and cannot be ground or 
filed when assembled. Thus it was decided to design a mag: 
net with a single air-gap to lessen the difficulty of obtaining 
smooth, regular pole-faces. The total length of air-gap is only 
0:08 in., giving a clearance of 0'02in. each side of the moving 
coil. The form of magnet in Fig. 1 has been selected so as to reduce 
the magnetic reluctance of the circuit to a minimum, on account 
of its easy 1nechanical construction, and to allow а large angular 
deflection of the pointer. The block of iron stampings A is securely 
clamped on a brass framework, L. The cross-section of iron is 
about lsq.in., the flux is approximately 32,000 C.G.S, and its 
density about 5,000 C. G. S. (R. M. S. values), at the normal applied 
voltage on 50 ~ circuits. As the section of the gap is five or six 


po ue 
* Abstract of a Paper read before the Institution of Electrical Engi- 
neers, March 19th. 
t See Journal I.E. E., Vol. XXI., pp. 743-745. „ 
t »The Use of Iron in Alternate-current Instruments,” Journal 
I. E. E., Vol. XXXIV. New Iron-cored Instruments for Alternate- 
current Working,” Ji! I. E. E., Vol. X XXVII. 
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times that of the iron core the flux density in it is correspondingly 
reduced. It is usually about 1,000 C. G. S. lines per square centi- 
metre, and is comparable with that in the air-gaps of good perma- 
nent magnet instruments. ' 

To reduce the copper drop the largest size copper wire that can be 
wound in the available space is used. About 200 ampere-turns are 
normally needed. The moving coil B consists of about 40 turns of 
fine copper wire former wound, and fixed to an axle fitted with 

/ hardened steel pivots and supported between jewelled screws, DD 
(see Fig. 2). The effect of temperature variations on the copper 


windings is swamped by the ‘use of about 80 ohms of manganin wire 
wound non-inductively and joined up in series. This also serves to 
nullify the slight deflection otherwise produced by induction if the 


terminals of the moving coil were short-circuited. The pointer E 
and damping vane F are placed so that their weight as nearly as 


Fic. 2.—Movisa System or SHUNT MAGNET INSTRUMENTS. 


possible balances the weight of the moving coil, and all gravity con- 
trol is eliminated and no levelling is needed. To cheapen construc- 
tion and for ease in assembling, the frame for holding the moving 
coil, controlling springs, &c., can be removed completely from the 
iron core without disconnecting or removing the instrument from 
its case. It is shown separately in Fig. 2. 

An air chamber, H, for damping is provided, and the dial forms 
the top of this dash-pot. I, I are the exciting coils in shunt across 
the mains. The torque on the moving-coil system is about 
1:2 gramme-em. for 90 deg. deflection, which is greater than that 
usually employed in the dynamometer or induction type instru. 

8. 

The Quadrature Transformer.—To indicate watts it is necessary 
‘to connect the electromagnet across the mains and the moving coil 
to the secondary of a special current transformer. This, which we 
call a ** quadrature " transformer, renders the current in the moving 


ороооооо 


Fic, 3.— (QUADRATURE TRANSFORMER, 


coil proportional to that in the mains, and the produet of the foriner 
and the air-gap flux is a measure of the load whatever the voltage, 
current, frequency or wave form. (The small error due to power 
factor is discussed later.) This quadrature transformer has made 
the iron-cored wattmeter possible, as its secondary current is 90 deg 
out of phase with the primary, and, therefore,in correct phase rela- 
tion to the magnetic flux in the electromagnet air-gap. The core A 
(Fig. 3) is two blocks of iron stampings with butt joints at J, J 
and an air-gap, G, about one-tenth length of the iron circuit. P is 
the primary winding and S the secondary. The latter consists of a 
few turns of fine wire the ends of which are joined through a high 
non-inductive resistance to the wattmeter moving coil. This long 
wir-gap in the quadrature transformer renders Ше flux proportional 
to the primary current, and reduces the error due to hysteresis to a 
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negligible quantity.* For large currents two further 
made, one E the of а ntu slip over 9 
angular, to slip over bus bars. | 


Wattmeter Circuit Connections. Fig. 4 shows how th ise 


ment should be connected for measuring the power of 
phase circu it balanced load when the neutral po abel 


A specially-designed choking coil is used across two of the mains, 
the wattmeter itself being joined to the third main and to the june. 
tion point of the choking coil. The total power of the circuit is 
equal to twice the wattmeter reading, or the instrument may be 
Сез to indicate direct. (Theory is given in an ) 

or high tension circuits potential transformers are necessary. and 
are connected with their sec ondaries in opposition in order to bring 
the voltage into prop-r phase relation with the current, Either on 
quadrature transformer and two potential transformers are used, or 
vice versa, and corresponding diagrams of connections 
are given in the Peper. 

The ease with which the wattmeter can be con- 
nected with, or disconnected from, the main cirui 
renders it suitable for a number of special purposes 
For instance, with a multiple switch, the output d 


Fig. 4,—WaTTMETER CONNECTIONS FOR MEASURDG 1 
BALANCED TunER-PHaSE LOAD. 


each of a number of alternators in parallel 
succession by using one indicator and 
as there are alternators; by the addition of another ie 
the total output can also be measured. Tt is quite safe to " 
secondaries of quadrature transformers on open circuit, because, 
like series transformers, the demagnetising effect of the acon 
current ів nil. The value of this current is less than yy 0р0 
that an ordinary voltmeter switch may be used. — 
ment for measuring the total output of а number of generum 
explained in the Appendix. 


Magnetostatic Voltmeters.—The wattmeter may be used шу 
volts by changing the connections. of the moving coil 


; Pu 
Fic 5.—CONNECTIONS OF PORTABLE STANDARD Vormem 


WATTMETER. 


: thy yn? 
secondary of the quadrature transformer ia ben at 
with a condenser of suitable capacity across tae W 
ings will be correct on circuits of any frequency. too %* 
provided the ratio of voltage to frequency 1$ not made cedit 
that the resultant induction density in the iron 18 
Portable Standard Voltmeter and Wattmeter.—The 
to which this is adapted are so many and varied that fs 
sidered an alternating-current testing set. It onset i 
gany case containing the movement already descri 
vided with four terminals and two switches. The ш 
tions can be traced from Fig. 5. Switch A enables the ^ 
electromagnet to be put in parallel or series, 80 ving 


Ner s: 1. 
* For theory, see Journal J. E. E., Vol. XXXVL, pp. 46240 
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Switch В is for connecting the moving coil either in series with 
a condenser, K. across one'of the field coils, or directly across ter- 
minals T and T,. It will be noticed that the voltage applied to the 
condenser is the same for the same voltage per turn applied to tbe 
field coils, whether these latter are series or parallel-connected. 
With switch B in the position shown the instrument is a direct- 
reading voltmeter having two ranges; the readings are quite inde. 
pendent of frequency, wave-form, hysteresis, stray magnetic fields 
or electrostatic influences. As the flux in the air-gap is proportional 
to the applied voltage, and the condenser current is also proportional 
to the applied voltage, it follows that the torque acting on the mov- 
ing coil must be proportional to the square of the voltage, and the 
authors show this is not much disadvantage. 


Capacity Measurements.—When the switch В (Fig. 5) is turned 
to join the moving coil across T TI, the instrument can be used for 
a wattmeter or for a variety of special purposes, one of the most 
useful being the measurement of capacity of cables and condensers. 
Present methods of testing capacity are both tedious and unreliable, 
on account of leaky condensers, residual absorption, &c. The iron. 
adus voltmeter here described is essentially free from all these de- 
ects. 
as a standard of capacity, and a special scale can be made for the 
instrument, so that this is direct reading in miorofarads for tests at 
any fixed voltage. The readings on this capacity scale will be pro- 
portional to the readings on the watt scale, and hence proportional 
to the square of the readings on the volt scale. 


( To be concluded, ) 


Sa Ee SET 
PHYSICAL SOCIETY. 


At the meeting held on February 28th in the Physics Laboratory 
of the Royal College of Science, Dr. C. Chree, F. R. S., president, in 
the chair, à Paper by Mr. S. W. J. Smith and Mr. H. Moss, entitled 


"On the Contact P.D.s Determined by Means of Null 
Solutions," | 


was read by Mr. Surrn. When a mercury jet breaks in the surface 
of an electrolyte there is in general an E. M.F. between the jet and 
a still mercury electrode immersed in the electrolyte. If the con- 
tact P.D. between the still mercury and the solution is т,, that be- 
tween the jet and the solution being яа, the observed E. M. F. is 
E, -7,—7-4. This E.M.F.is found to be equal to the polarising 
E.M.F. E, required to produce the maximum surface tension be. 
tween mercury and the electrolyte. Since E., = v, - mm, where 
7, is the P. D. between the Hg and the electrolyte when the sur- 
face tension is а maximum, it follows that 2, = ти. Apart from 
special assumptions, nothing more concerning these P.D.s can 
bo deduced from the purely experimental result E, = E. From 
the latter it is seen that E, can be prejicted if E, is known. 
If E, -0 then E O. Hence a mercury jet will show no P.D. 
against still mercury when both are in contact with an electrolyte 
for which the “ natural surface tension is also the maximum. A solu- 
tion for which E, =0 is called by Palmaer a “ null solution." With- 
out observing the electrocapillary curve he found by trial two solu- 
tions for which E,=0. Although he concluded from his experiments 
that v. 1-0, it is clear that, without special assumptions, the 
only necessary conclusion is 7,— ж = T4. 

The primary object of the Paper is to show that in general 
Palmaer's deduction is not only unnecessary, but wrong. If an 
experimental method can be found of obtaining from any electro- 
lyte MX (for which E, is positive) а solution for which E, —0, 
then it will be possible to obtain an indefinite number of null solu. 
tions. Such a method has been found. It consists in the addition 
to the electrolyte of a particular small quantity of M,S (through- 
out the experiments М = Na or К, although it seems certain that 
the process could be generalised). А number of null solutions 
were found, including one which gave results practically identical 
with those obtained by Palmaer. It is shown, however, that the 
Р.Р. Hg | null solution is а variable. For example, Hg | null KI 
can differ by about a quarter of a volt from Hg | null KCl, although 
in each case 7,=7,,=7,. The only assumption made in interpreting 
the results is that equal surface tensions mean equal P.D.s in those 
parts of the electrocapillary curves (of salts of K and Na of equal 
lonie concentration) which are of identical form. This assumption 
18 admitted in all the theories that have been proposed. 

Mr. S. SKINNER congratulated the authors upon the accurate series of 
experiments which they had carried out., | : 

г. W. Watson expressed his interest in the Paper, referring especi- 
ally to the action of dissolved oxygen present in the solutions. 

Ir. F. E. Smitu referred to the fact that in the Paper values for the 
contact P.D. were given to four places of decimals, and asked if any 


significance could be attached to the last two figures. Ile pointed out 


that the results obtained from drop electrodes were very different from 
those obtained by Billitzer using a different method. He asked if ex- 


periments had been made with Jets of various sizes and under various 
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Palmaer's value for the contact 
solution was quoted from his Paper. 


The condenser fitted in the instrument can be also employed : 
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pressures, and whether the form of the curves had been sufficient ly 
studied. 


Mr. Lewis asked if the authors had used other substances besides 


NaS, and if they had taken account of chemical actions which might 
take place at the electrodes. 


Dr. ERSKINE Murray referred to experiments he had made some 


years ago on contact P.D.s between metals in which the oxygen of the 
air behaved in a manner analogous to the dissolved oxygen in the 
authors’ solutions. 


Мг. S. W. J. Surru, replying to Mr. F. E. Smith, said that 
D. between mercury and п/10КС1 

With regard to Billitzer’s views, 
they laboured for the present under the disadvantage that otber ob- 
servers had tried, but failed, to reproduce the effects which he 
describes. The form of the electrocapillary curve had been carefully 
studied. "Van Laar had formulated a theory based upon the fact that 
the curve can be considered to consist within the limits of experimental 
error of portions of two parabolas. His interpretation of the signifi- 
cance of the point at which the curve changes from one parabola to 
the other had in reality no experimental support. The question of 
the character of the jet, amount of immersion, &c., had been care- 
fully studied, and certain relations between the E.M.F. and the 
time of contact with the liquid had been arrived at. Ніз (Mr. 
Smith's) point of view differed from that of Paschen in that he be. 


lieved the experimental evidence to show that the E. M. F. between 


a Paschen electrode and an electrolyte was not in general zero. 
He cited a case in which apparently the P.D. between a Paschen 
jet and one electrolyte ҮЛ differs by nearly half a volt from 
that between a Paschen jet and another electrolyte (CuSO... It 


| was only when the electrocapillary maxima for two electrolytes were 


equal that the Paschen E. M. F.s for the electrolytes were the same. 
An electrocapillary maximum could not be obtained for CuSO; solu- 
tion, probably because of deposition of copper on the mercury, just ав 
a maximum could not be obtained from concentrated HSO, оп 
account of the evolution of hydrogen. Paschen's experiments did 
not pu that the P. D. between an electrolyte'and'a mercury jet 
breaking in its surface is zero. It was озыме that a certain frac- 
tion (in some cases the whole, . . in null solutions) of the steady 
P. D. might arise practically instautaneously. In reply to Mr. Lewis, 
Mr. Smith remarked that they used Na, S because it was deducible 
from electomoiive data—in agreement with chemical—that the solu- 
bility of mercury sulphide was extremely small even compared with 
that of calomel. In reference to Mr. Lewis’s suggestion that certain 
interactions might take place between the mercury, the dissolved 
salt and the Nas independently of the oxygen, he said that although 
he had found that the amount of NaS required (in the way the experi- 
ments were performed) was not chemically equivalent to the amount 
of oxygen in solution, yet the amounts of Nass and oxygen were 
found to be roughly proportional to one another in experiments they 
had performed with the elp of Mr. W. F. Higgins. He indicated to 
the meeting directions in which further experimental evidence was 
being sought. The electromotive method of tracing minute chemical 
change was both delicate and simple. 


A Paper on 
“An Experimental Examination of Gibbs’ Theory of Surface 
Concentration Hegarded as the Basis of Adsorption, and 
its Application to the Theory of Dyeing.” 


was read by Mr. W. C. M. Lewis. The object of the Paper was to 
investigate experimentally Gibbs’ theory of surface concentration ; 
this concentrating of a solute in the surface layer of a solution being 
dependent on variations in surface tension. The following is a 
particular form of the more general equation, viz.: T= Rr 45 
where T —the excess mass of solute per square centimetre surface, 
c=the bulk  oncentration of the solution, T- the absolute tem- 
perature, Re the gas constant, and 6 the surface tension. 
Assuming surface tension effects to be the basis of adsorption, 
measurements were made of the various quantities 1n the above 
equation. The material at the surface of which adsorption took 
place consisted of а pure hydrocarbon oil. The material adsorbed 
was bile salt in aqueous solutions of different concentrations. The 
in erfacial tension с was measured by the drop-pipette method, a 
curve being obtained showing the variation of tension with concen- 


‘tration. T was measured in two ways, (I) at the surface of oil drops of 


radius about 1 mm. and (2) at the surface of drops of radius about 
10 mm.—i.e., emulsion particles. Determinations by both methods 
agreed within the limits of experimental error. Similar experi. 
ments were made with certain dye stuffs. The general result was 
that the actual values found for r exceeded the calculated by about 
50 times the latter, the conclusion being that there is a real dis- 
crepancy of considerable magnitude. As regards the discrepancy 
noted, no suggestion is as yet offered, but the author stated that it 
might be connected with possible concentration changes at the 
surfaces. | 

Mr. S. W J. SurrH remarked, with reference to the author's opinion 
that pos:ible concentration changes at the surface of the mercury 
might have some bearing upon contact potentials, that Warburg had 
developed a theory of electro-capillarity based upon this assumption. 
It had been shown that mercury drops falling through a solution of a 
salt produced changes of conoentration, just as in the author's experi- 
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ments concentration changes were produced іп a solution by rising 
drops of oil. There were at least two different interpretations of the 
mercury experiments. : 

Mr. À. CAMPBELL asked if the absorption of moieture from tbe air 
by cellulose was a case of adsorption, and also if the amount of adeorp- 
tion indyeing depended upon the temperature. 

Mr. Lewis said there was little doubt that the deposition of mois- 
ture on cellulose was а case of adsorption. Adsorption is accom- 
panied by an evolution of heat and a rise of temperature decreases 
adsorption, 


ELECTRIC DISCHARGES THROUGH GASE?.—II. 


In his second lecture, delivered at the Royal Institution on 
Saturday, March 14, Prof. J. J. Thomson first recapitulated his 
views on the importance of the positive and negative particles dis- 
seminated through the air for atmospheric electricity. The water 
was condensed by preference on the negative particles, which rain 
and hail then carried down to the earth, thus replenishiog the 
negative charge of the earth. If the particles were produced by the 
radium in the earth imparting radium emanation to the atmo- 
sphere, particularly with a low barometer, then radium played a 
very important part in atmospheric electricity. C. T. R. Wilson 
was going to investigate these phenomena in a novel way. One 
way of exciting electric waves was to make sparks pass between 
metallic electrodes; the length of the period would depend upon the 
size of the electrodes. If we regarded the earth as an electrode, 
then lightning should set up electric oscillations, and if these oscil- 
lations were only moderately large, we should be able to measure 
them. Thus we might explain the disturbances of very short 
period in the elements of terrestrial magnetism. Light would 
travel round the earth in } second, and that seemed to be the 
period of those disturbances. 

The lecturer then demonstrated the various ways by which the 
air can be rendered conductive. Air was sucked through a test 
vessel, in which a vertical wire was fixed; the wire was connected 
with an electroscope, and the air passed through a funnel and a tube 
about 2ft. in length before entering the vessel. When a radium 
tube was held under the funnel, a fairly rapid discharge of the elec- 
troscope set in. When the funnel box was exposed to Röntgen rays, 
the discharge was still more rapid and instantaneous. A Bunsen 
flame brought near to copper gauze, connected with the electroscope, 
likewise caused adischarge. The same result was to be seen when 
the air was passed over some kryptol, heated in a glass tube by 
means of an electric current; the glass tube broke, however ; frac- 
ture would not have happened in a porcelain tube in which the 
glow could not have been seen, however. Air sucked through an 
electric arc also discharged the electroscope. The conductivities thus 
produced were small. A stronger effect, shown with a galvanometer, 
was obtained when а Bunsen flame was placed between two vertical 
elettrodes of platinum foil, less than an inch apart. It was further 
demonstrated that when а bead of sodium chloride was heated in 
the centre of the flame, the deflection was not increased ; but when 
the vapour came close to the cathode, the spot passed off the scale. 

The conducting particles of the air could be filtered off through а 
plug of glass wool, radium being used for this demonstration. They 
could also be removed by an electric filter. Air was sent through а 
brass tute, about 1 em. in diameter, enclosing an axial copper wire, 
which was statically charged во as to produce an electric field be- 
tween the wire and the earthed tube. The experiment was repeated 
several times; the leak stopped at once. We had thus various 
agents capable of splitting the molecules of a gas up into positively 
and negatively charged particles called ions—which need not be the 
electrolytic ions—always in pairs. These ions would attract one 
another and recombine, and the gas would thusbecoms non-con. 
ductive again. A sta'e of equilibrium would result when the rate 
of generation of ions became equal to the rate of their recombination. 
When the agent was removed the conductivity continued for some 
time, because the re-combination was not instantaneous. It was 
Proportional to the square of the number of ions present, just as the 
number of telephone calls to be allowed for increased with the square 
of the number of subscribers, and not with the number of sub- 
scribers, as some compani:s seemed to have thought. The rat: of 
recombination, and, therefore, of produet:on of ions, was very slow. 
If we started with 1,000 pairs of ions per cubic centimetre, one pair 
would re-combine per cubic centimetre per second. If the popu- 
lation of England were to increase at the same rate, we should have 
one birth of a pair of children (twins) every 10,000 years. This rate 
Though 8. 26 ще for all К H, O, N, though it might vary. 

small, the re was hi 
encounters of Да SRS bed igher than could be due to chance 
is mode of electric conduction through gases led to an appare 
perador. If we connected two metallic 8 995 with a К 
the current would send the ions to the electrodes, and the conduc. 
tivity would thus decrease. As long as the current was small, we 


should not notice any loss with increasing E.M.F. applied, But 
when we further increased the potential, the current carriers in 
the gas would finally be removed as fast as generated, and the 
current increase would stop. The current would first follow 
Ohm’s law, and then become constant, independent of the P.D 
If we drew a curve of current and P.D., the curve wou d fim; 
be a straight line, then become parallel to the abscissa, giving 
the ordinate of the constant current, and would finally rise and 
move rapidly, just before the spark passed. The limiting сш. 
rent value, as well as the generation of ions, now depended upon 
the quantity of gas between the electrodes. If we started with 
small gap and doubled that gap, we doubled the current intensity; 
if we increased the gap threefold, the current would be three times 
as strong. That was the characteristic paradox of the discharge 
through gases, which was often misunderstood. We had, of course, 
to start with a sufficiently high potential to obtain the constant cur. 
rent. The demonstration of this paradox was postponed. 

The experiments were in charge of Mr. E. Everett, of the Caven. 
dish Laboratory, and of Mr. Heath, of the Royal Institution. 


..... eS —— 


MAGNETIC PROPERTIES OF ARGON AND HELIUM: 


BY PAUL TANZLER. 


To find the magnetic susceptibility of noble gases the autho 
used the method devised by G. Wiedemann for determining the 
relation between the magnetic moment of а body and its chemical 
composition. The gas to be examined was contained in a small 
vacoum bulb. Before the experiment the vacuum bulb was highly 
exhausted. It was then attached to one arm of a torsion balance 
which brought its position of equilibrium close up to a strong ele 
tromagnet. On turning on the current, the bulb was repelled 
owing to the diamagnetism of the glass. The torsion head was then 
twisted until the first position of equilibrium was again obtained. 
Then, on breaking the current, the torsion balance went through а 
certain deflection which measured the diamagnetiem of the glas. 
This was repeated several times. Then the bulb was filled with air, 
and afterwards in succession with oxygen, argon, helium, and finally 
again with air. The deflections were reduced to magne'ic suscepti: 
bilities by means of the value found by Henning, du Bois and 
Quincke for the volume susceptibility of oxygen. This is, according 
to the several results taken in arithmetical mean, 0'123 x 10-* per 
cubic centimetre. — 

Oxygen is, of course, paramagnetic, and во is ait, with a volume 
susceptibility of 0:0264 x 10-5. Both argon and helium are rp 
netic. Argon has a volume susceptibility of —0 00953 x 10 ‘, an 
helium - 0:00175 x 10-°. 


— — 


Price of Electric Power in Sweden.— The city of бое 
burg has recently contracted for a large supply of nid 
from the. hydro-electric plant at Trollhättan, which is Th 
being built by the Swedish Goveroment authorities 
energy is to be delivered at the city limits as dod end d 
rent at а frequency of 25 and at 6,000 volts. For tbe : 
7,000 kw. taken, a price of £2. 15s. per kilowatt of maymi 
demand plus 0 067d. per unit will be paid. 5 
2,400 hours a year the cost will thus be £3 8s. 4d., ог an 
7,200 houra, £4. 15s. 2d. If the city takes more than 7.0 de 
the fixed yearly price will be raised 12 per cent. for 1 
in excess. The maximum demand is to be авсегаше M 
meter showing the highest load during a quarter of an qi 
This instrument is D read every week, and the ере 
four highest readings for the year is to be ош a bs 
maximum demand during that period. The city s se IET iot 
to consumers has not yet been settled, for distribution is " 
commence until January, 1910. The Trollhittan рат ? 
waterfalls in the Góta river, 44 miles north of Gother te 
to be equipped with eight 7,000 kw. generators, 0 00 " 
are already ordered from a Swedish company. 1? 10, nection 
turbines for a head of 100 ft. are also in course of sane 
by Swedish firms. The three-phase current will be trans ee 
ata pressure of 50,000 volts on steel towers, the spans aud 
500 ft. to 600 ft. For the construction of the planta 1905 
£621,000 bas been appropriated, while for the trans 
lines £187,500 will be needed. 


„„ ; Ба 1.98, 
„ of Paper in Annalen der Physik, Vol. XXIV. pp 9 
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TEST OF A LIVE.STEAM FEED-WATER HEATER.* 
BY PROF. J. GOODMAN AND P. R. MACLACHLAN, 


Summary.— Having regard to the advocacy of the liv -st z 
water heater by Mr. Gene e Wilkinson, the following iesus at or 
interest. The authors find that in the particular arrangement used 
by them (which was not that of Mr. Wilkinson) there was no gain in 
efficiency by the live steam method over the use of cold feed, but there 
о advantage in obtaining the scale outside the boiler instead of 
within. 

Many tests which have been made appear to show that some 
of live-steam feed-water heaters. 
In general, the percentage of saving claimed is not great, and it 
j in order to get a really reliable comparison, ex- 
aking the tests, and, moreover, 
is working during the com- 
parative tests must be uniform. Such an opportunity presented 
itself at some works in Leeds, where the conditions for testing are 
quite ideal, since the output of the boiler is as nearly constant as it 
is possible to be, owing tothe fact that the work on the engine does 


у 
The boiler under test was of the “dry back” type, 


made by 
Messrs. Davey, Paxman & Co., the leadin 


dimensions being: 
в, 60; diameter of 
The feed water is supplied by means of a force pump 
driven from the cross head of the main engine; on its way to the 
boiler it passes through a filter for removing oil, and thence (when 
The feed water 
enters at the top of the heater, and is sprayed into a chamber sup. 
The water falling in a spray 
through the live steam attains a temperature nearly equal to that of 
the live steam, and, collecting at the bottom of the heater, flows by 
gravity through a non-return valve into the boiler. Cocks are fitted 
to the heater for the discharge of air which collects in the heater 
A small quantity of steam escapes with the discharge of the air, } ut 
this quantity was not measured, being practically negligible. The 
boiler is fitted with an induced draught fan of the ordinary type, 
placed at the base of the chimney. | 

The boiler was thoroughly overhauled and cleaned just before 
these tests were made ; it was perfectly steam tight and was in ex- 
cellent condition. During the week previous to these tests it had 
been “ off" for cleaning purpose, and was put under steam on the 
Sunday morning, June 80, 1907, and thereafter kept up to its full 
working capacity. The tests were made on the following Thursday 
and Friday ; thus the brickwork setting and the whole plant was 
thoroughly heated up and was in n: rmal working condition. 

The water was measured in two standard tanks, each holding 
1,2501b. The level in the boiler gauge glass was the same at the 
beginning and end of each trial. There was a slight leakage, amount- 
ing to 27 lb. of water per hour, from the blow-off cock, which has 
been allowed for. The drippings from the feed.pump gland were 
caught and returned to the feed tank. 

In order to ensure the greatest possible accuracy in the coal 
Ineasurements and to be absolutely certain that the coal was of the 
same quality on both days, the whole of the coal required for both 
tests was previously weighed up in lowt. bags, and a numbered 
brass tag was tied to each. On the day of the first test, bags bear. 
ing *even" numbers were taken for the first six hours, and those 

aring “odd” numbers for the second six hours; the remaining 
bags were used upon thesecond day. This system affords an excellent 
check on the measurements, and entirely prevents any error creep- 
ing in due to the variation in the quality of the coal; during the 
test the weight of each bag was again checked. | | 

In order to eliminate any error due to estimating the quantity of 
fuel on the grate at the beginning and end of the trial, one fire and 
lot of ashes were cleaned out one hour before the test commenced, 
and the weight of fuel required during that hour was measured and 
the times of firing noted. The same fire was similarly treated one 
hour before the end of the trial. The second fire was treated in an 
exactly similar manner, but half-an-hour before the beginning and 
end of the test. The working of the fires before the trial, as regards 
quantity of fuel fired and the times of firing, being exactly the same 
as that before the end of the trial, ensured that the fires were as 
nearly as possible the sime at the end and at the beginning of the 
trials, both with regard to thickness and composition. This method 
does not interfere with constant steaming so much as cleaning out 

th fires at the beginning and end of the trial, and is much more 
accurate than estimating the thickness of the fires. In order to 
reduce errors arising from different methods of stoking, the same 
stoker was employed throughout both trials. EN 

the pressure and temperature readings were taken at intervals 
of 15 minutes throughout the 12 hours. The flue gases were con- 
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* Abstract of a Paper read before the Institution of Mechanical 
Engineers. 


tinuously collected and were analysed every half-hourin an Orsat gear. 
The temperature of the flue gases was taken by & Schüffer and 
Budenberg pyrometer, and the thermometers were afterwards com- 
pared with our Kew standards. Samples of the coal were con- 
tinuously taken during the test, the whole of which were afterwards 
ground up in a mill and sampled in the usual manner, and the 
calorimeter tests were made at the University. The fuel used was 
the Wombwell main steam coal. The conditions of each test were 
remarkably constant throughcut, as is evident from two diagrams 
accompanying the Paper. 

The results of the two tests show that the boiler evaporated 
almost exactly the same quantity of water per pound of coal both 
when the heater was in use and when not in use, the results being 
even slightly better when the boiler was working without the 
heater, the actual increase in efficiency being 0:6 percent. It would be 
useless to pretend to this degree of accuracy in any boiler trial, and 
the difference might easily be accounted foe by errors of observa.’ 
tion, notwithstanding the great care taken to eliminate all errors, 
but at the same time the authors would point out that with the 
heater in use the actual heat radiation surface was increased by that 
of the heater, and if this be taken into account the two tests agree 
even more closely. They are, therefore, forced to the conclusion’ 
that the heater has no material effegt on the economy of the boiler, 
but from all appearances the deposit in the boiler is materially less 
when the heater is in use than when the feed-water passes direct to 
the boiler. The condition of the steam was identical on both days, 
and is assumed dry and saturated. 

Full particulars of the trials are given in the Paper. From these 
it is seen that the total grate surface was 30 вд. ft., and heating sur. 
face 942 sq. ft., the two furnaces being 30 in. diameter and 6 ft. long. 
The duration of each trial was 12 hours, and an analysis showed 
that the flue gases were practically identical in the two tests, as was 
also the draught. The following table contains particulars ab- 
stracted from the complete report. 


| With Without 


heater. | heater. 
Fuel fired per hour FF lb. | 582 573 
Feed water per houn . lb. 5.078 | 5,016 
Temperature of feed (before heater) ............... F. 1568 1948 
| E (after heater) ............... SE 325 "T 
Steam pressure gauge lb. per sq. in. 9877 97:2 
Temperature of вабагайбоп.............................. F. 357 555 
HEAT Account. 
Heat transferred to the water (thermal efficiency)... | 66°84° ' 67247 
Heat carried away by products of combustion 8567, 8057 
Heat carried away by excess ait ........................ ` | 10:997 | 11:185, 
Heat lost in evap. & superheating moisture in fuel 0157, 0157 
Heat lost by unburnt carbon in ash ..................... 0797 | 0'917; 
Balance of heat account .................................... 12 67°, | 11:99", 
I TTT S 5110007 :100:07 
Heat trans. per sq. ft. of heating sfce. per hr.. B. Th. U. 5,843 5,787 
Weight of fuel tired per sq. ft. of grate per hr. . Ib. 19:4 191 
Weight of dried fuel per sq. ft. of grate per hr. Ib. 19-1 18:8 
Water evaporated рег lb. of fuel as fired ......... lb. 867 | 871 
Equivalent evaporation from und at 212°F. ......... 978 | ` 9°84: 
Water evaporated per Ib. of dried fuel —— lb. | 8°83 8:87 
Equivalent evap. from and at 212°F. (dried fuel)... : 9:96 · 10:02 
Weight of feed from and at 212’F. per square foot 
of heating surface per hour .............. m ‚| 605 5°99 
Velocity of steam across water surface.. it. per soc. | 0 053 | 0053 
Air used per lb. of dried fuel........................... 21:3 27:6 
Ratio of air used to air theoretically needed ......... 2°54 2'57 
i Ci]: 'E— 
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AMERICA REYISITED. 


Once again Sir WILLIAM PREECE, in a lecture to the 
Institution of Electrical Engineers, has given us Ше iun 
tunity of looking at America and her ways disi : 
engineering point of view, not 80 much in hec 
with our own doings coupled with self-examination, : 
rather as an interesting coup Cel of features 5 
America. Many of these features are already оз 
to us. For example, New York would no longer be | d 
York without her skyscrapers towering above ү, ы 
buildings. Some of these may even add a p 
ness to the scene, and they certainly afford k n 
the difficulty of getting a large population into а “ 
area, but they cannot be considered as altogether | a 
From the electrical point of view they have the wp 
allording a considerable day load, owing to the v^ um 
which become essential and numerous; but on che o ын 
when a block of buildings becomes 50 excessive 1ш 
the tendency to employ independent ees ү 
becomes very marked. Apparently in New Yor ablic 
аге a great many of these private plants, and the P 
supply has been unable to displace them. 
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One of the most interesting developments is Dr. CAHILL’S 


telharmonium, which has generally been regarded more or 


less as a freak than a commercial enterprise. Briefly, it 


consists of 144 inductor alternators, all the inductors being 


mounted on the same shaft,'and each of these giving a 
fundamental note. By suitably combining these, various 
tones are obtained, and the receiver, which is a large BELL 
receiver, gives the musical effect in any room in which it 
may be placed. The effect is said to be wonderfully 
good, апа a publie system has been put down to which sub- 
scribers are attached. It is characteristic of American 
enterprise that people should have been found villing to 
spend £40,000 on such a device, and this fact probably 
emphasises one of the greatest differences between the 
people of this country and those of the United States of 
America, 

Naturally, Sir WILLIAM PREECE referred 
affairs in the telegraphic and telephonic world, and with 
regard to speed in telegraphy he made some common- 
sense remarks, which will be found set out in another 
part of our present issue, and which inventors would do 
well to remember. Speed in actual transmission over 
telegraphic lines is, no doubt, extremely important up toa 
certain point, but beyond that point a further increase 
makes very little difference, because the average speed in 


practice i8 governed by the actual speed in the handling of 


messages as they come in. Apparently, messages rarely 
come in at а greater rate than 100 words per minute, and, 
if they do come in at a greater rate, then another circuit 
becomes necessary, because the handling puts a limit on 
what can be done with a single line. 

À telegraphie instrument which has been introduced 
with great success in America is the Barclay telegraphic 
typewriter, which is operated simply as a typewriter, and 
which actuates electrically a punching machine for punch- 
ing tape in the ordinary way. The punched strip is used in 
a Wheatstone transmitter, and the message is received in 
Roman type. The great advantage of such a system is that 
it does away with the necessity for skilled Morse operators, 
and this has been found of the greatest importance in 


America on the occasion of strikes of telegraph operators. 


Iu such cases an ordinary typist is all that is required for 
carrying on the telegraphic work. 

With regard to telephony, telephones are undoubtedly 
in much greater use in America than they are in this 
country. For example, in London the number of tele- 
phones per hundred of population is 1:98, whereas in New 
York it is 8:12, The telephone is practically universal. In 
the hotels bells are omitted and telephones ure used in- 
stead, so that from one's bedroom one can order a cup of 
ea or with equal facility one can transact business over 
she telephone in any part of the country. Not only 
nas this become usual in hotels, but in restaurants portable 
elephones are coming into use, so that business may be 
Transacted frum the lunch table Ly attachiug a telephone 
O а socket. 

Needless to say the question of telephone tariffs has been 
'onsidered in America, and it has been decided in favour 
f the message rate. It has been recognised that a simple 
nnual rental is purely fallacious. Such a method of 
harging, 


a good deal to 


as Sir WILLIAM PREECE points out, is totally | 
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unfair, and simply means that a man who uses the tele- 
phone a great dcal is having his service paid for by the 
man who uses his telephone only a little. Such a method 
can only delay the general use of the telephone, and we do 
not doubt, that it has delayed telephonic expansion in this 
country. Probably when the message rate becomes properly 
appreciated in this country the telephone willbe used almost 
as much as in America, and will be used efficiently instead 
of inefficiently, as it often is at the present time. But 
although the telephone will probably become very general 
in provincial towns, we doubt if it will be used so freely 
in the metropolis, owing to the enormous number of sub- 
scribers to which every subscriber has the privilege of 
speaking, and the consequent heavy outlay that is neces- 
sary. At the present time there is only one London in the 
world, and we cannot expect so cheap a telephone service 
as may be had in towns of half the size or less. 
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on receipt of published price, Add 5 per cent. for abroad or for foreign Боор. 


— — 
Die Gleichstrommaschine. By Dr. E. Авхо›. Vol. II. (Berlin: 
Julius Springer.) M. 20. 

The concluding volume of this excellent treatise will be 
welcomed by all interested in the subject of continuous- current 
dynamos. It deals with the mechanical construction, design 
and working of machinery of this class. The new edition is a 
great advance on the old one and contains a mass of thoroughly 
up-to-date information. 

The volume is divided into 31 chapters and consists of 
about 600 pages. The earlier chapters are devoted to details 
of construction. In Chapter I. we have an account of the more 
important insulating materials used in dynamo construction. 
The subject of sulating materials and their behaviour under 
électric stress is in a somewhat unsatisfactory state at the pre- 
sent time, and too frequently results have been published con- 
necting the dielectric strength with the thickness on the tacit 
assumption of a uniform potential gradient in each case. The great 
importance of the potential gradientdistribution seems to be fre- 
quently overlooked, and the breaking-down point regarded as de- 
termined solely by the voltage and thickness, the shape of the elec- 
trodes beingin too many casesentirely ignored. The author does 
not deal with the theoretical aspect of the subject, but rather with 
the practical one, and the curves and tables contained in this 
chapter will be found very useful for purposes of reference. 
Chapter П. contains an account of the various types of con- 


ductors used in winding armatures, and of the methods of in- 


sulating them; in an excellent series of diagrams the author 
gives full details of the slot and coil insulation for machines up 
to 600 volts. Chapter III. deals with the construction of the 
armature core and the methods of mounting it on the shaft, 
Chapter IV. with commutator construction, Chapter V. with 
brushes and brush gear, Chapter VI. with methods of winding 
armature coils and with equalising rings, Chapter VII. with the 
construction and winding of field-magnets, Chapter VIII. with 
insulation testa and methods of balancing the armature mecha- 
nically, and Chapter IX. with bearings. Then follows a 
most interesting and valuable account of no less than 27 diffe- 
rent examples of dynamo construction, taken from modern 
practice and illustrating various phases of dynamo design, 
from a small 2:6 H. T. motor to a 1,720 kw. generator, and for 
speeds of 30 to 3,000 revs. per min. To the student of dynamo 
design this descriptive chapter should prove a veritable mine 
of useful information. | 
The second section of the work deals with dynamo design. 
In Chapters XI. and XII. the author considers the methods of 
arriving at the approximate dimensions of the armature. The 
design of the field-maguet and the calculation of the field wind- 
ings are dealt with in Chapter XIII. Then follows a very 
important chapter on the calculation of the E.M.F. induced in 
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a short-circuited coil by the armature field, on the design of 
commutating poles, the stability of the reversing field, an the 
criteria relating to commutation. Included in this chapter are 
some very interesting commutation curves obtained by an 
experimental method, which exhibit in a very convincing 
manner the highly complicated nature of the process of com- 
mutation. A brief chapter is devoted to the calculation of the 
mechanical stresses occurring in the different component parts 
of a dynamo. This is followed by a number of fully worked 
examples illustrating the application of the rules of design to 
special cases, and by a tabular collection of design formule 
and data relating to 32 different machines. 

The third and concluding section of the work contains an 
account of the various practical applications of continuous- 
current machinery. The subjects dealt with comprise the 
methods of starting motors, the calculation of starting rheo- 
stats and field rheostats for generators and motors, the appli- 
cations of constant-speed generators wound for constant voltage, 
the construction and uses of variable speed generators designed 
to give an approximately constant P.D. with a constant ex- 
ternal resistance, motora intended to be used on constant- 
potential mains, constant-current generators and motors and 
the Thury system of power transmission, boosters and buffer 
battery systems, methods of controlling the speed of shunt- 
wound or independently excited motore, and of series-wound 
motors, the three-wire system, three-wire generators and 
balancers. In an appendix are given details of 14 machines 
whose desciiption appeared in the first edition. 

It would be difficult to speak too highly of the general excel- 
lence of this important work. The author’s method of treat- 
ment is characterised not only by thoroughness, but by that 
freshness which suggests to the reader the incompleteness of 
our knowledge of many effects connected with the working of 
dynamos, and the need of further investigation. lt is essen- 
tially a modern work and should find an honoured place on 
the shelves of every engineer who is anxious to keep abreast 
of modern practice in dynamo design. 


Der eingerschlossene Lichtbogen bei Gleichstrom. By br. К. 
STOCKHAUSEN, (Leipzig: Johann A. Barth.) Pp. viii. + 204. М. 6. 

| This work is of somewhat exceptional interest, since it con- 

sists largely of a description of experiments made by the author 
on direct-current enclosed arc lamps. In the introduction, 
amongst other things, the correct name for these lamps is dis- 
cussed, and the author comes to the conclusion that the term 
we usc in England is the true one and not that in general use 
in Germany (Dauerbrandlampe=long burning lamp). The 
book contains a historical development of the enclosed arc 
lamp; a discussion on the nature of the electric discharge in 
the arc; an explanation of the arc based on the ionic theory ; 
a description of the best kinds of carbons for use in direct- 
current enclosed arc lamps (the author recommends only pure, 
hard homogeneous carbons) ; and an experimental investiga- 
tion, illustrated by diagrams and a number of very good 
photographs, on the appearance of the enclosed arc and of the 
shapes of the ends of the carbons, consumption of carbons, &c., 
an interesting description of experiments to determine the 
rise in temperature of the glass globe opposite the are until 
the steady state was reached, and also a curve showing the 
variation of temperature along the glass, these measurements 
being made by observing the increase in resistance in a thin 
steel wire of 0:18 mm. diameter lying closely around the glass. 
From these experiments it was found that the inner globe at 
the same height as the lower end of the positivo carbon had a 
temperature of about 280°С,, thus showing that these lamps 
cannot beused near inflammable materials without outer globes. 
Several types of glow lamp were also examined in the same 
way, and it was found that the lowest bulb temperature (51°С.) 
was given by the tantalum lamp with a clear glass bulb, the 
ordinary carbon filament lamp being 78°С. and the Nernst 
lamp 110°C. Experiments are also described for determining 
the fall of potential along the arc, and other relations of a 
similar kind ; and the explosive limits of the gaseous mixture 
formed by the arc. The possibility of explosive mixtures being 
formed will be readily understood when it is said that, after 
burning for an hour, a globe contained 39 per cent. of CO 
4 per cent. of CH, and 23 per cent. of H. After a description 


of experimental work on arc spectra, chemical action, kc, we 
come to what is, perhaps, the most interesting part of the m 
(namely, Chapter VI.), in which are described the author's ex. 
periments with the Krüss flicker photometer and the Ulbricht 
globe photometer. A number of differently coloured lights 
were each measured by both the flicker and a contrast photo. 
meter by two observers to determine the difference in the 
measurements maile with the two photometers. These photo 
meters were used in conjunction with the globe photometer for 
determining the mean spherical and hemispherical candle power 
of a number of arc lamps. A special construction of globe 
photometer designed by the author is described in detail, with 
photographs and dimensioned working drawings. Detailed «x 
planations are also given as to the use of this photometer; 
these should be of material assistance to anyone wishing tous 
this apparatus, which appears likely to come into extended us 
in the near future. 


— НИНЕН EE 


МВ. MARCONI ON TRANS-ATLANTIC WIRELESS 
| TELEGRAPRY. 


The popular, as well as scientific, interest which is being 
taken in the problem of trans-Atlantic Wireless Telegraph 
was well exemplified at the Royal Institution on Friday las. 
Both the body and gallery of the theatre were filled to their 
utmost capacity some time before the appointed hour, and ev 
dently a number of the audience had been long and patiently 
waiting as if for the premiere at a well-known theatre. 
Whether this was due to а genuine desire for knowledge for 
its own sake, or to the idea that scmething sensational would be 
disclosed, it is impossible to say. If any came for the latter 
reason, they were disappointed, for the lecture was quite ur 
controversial, and disputed topics were scarcely touched upon. 
The subject matter of Mr. Marconi's lecture was, m general, 
historical. Having read a wireless telegram from Sir Willian 
Crookes, requesting him to lecture at the Royal Institution 
and his own “ wireless ” reply, be dealt with the first attempt: 
at oversea wireless telegraphy, in March, 1899, when œr 
munication was established between England and Franee. 

The difficulties then foreseen were those due to the ситі" | 
the earth, and the interference likely to be caused by apo 
radiators to stations or ships within their sphere of influence.. et 
drawbacks were, however, found to be imaginary or е ДЫ 
mountable, while other difficulties cropped up ш their places. 0 
tests undertaken between St. Catherine's Point and the Lizar. 
distance of 186 miles, showed that the curvature was 8 po 
quantity, while by means of tuning devices interference 
stations was in & great degree prevented. The а 
to signal over this distance could be brought as low 8% е 
or less, if a higher and larger aerial were used. The successo 


А i 
-tests led to the erection of the stations at Poldhu and sí Cape T 


f the 11 1 A 
a word to Ame 
mical € 


instead 


America, as, notwithstanding the high cost 0 
more profitable to transmit messages at 6d. 


ine к 
The plant used at Poldhu consisted of an alternator мим 
output of 25kw., which charged a condenser, having 8 8 Their: 


of aerial first proposed consisted of & conical arrangeme . h 
insulated at the top апа gathered together at & lower : 
form of a funnel. This aerial was supported by a das ater. М" 
each 200 ft. high, arranged in a circle of 200 ft. ui | 
gards circuits a modification proposed by Prof. high req" 
ployed. In this arrangement in place of one 5 den 
oscillation circuit two were employed and the eon charge zi 
circuits were so arranged that very high-tension í . 
be obtained from one of the circuits—the one which w 
connected with the aerial—without danger 0 
generator circuits. : 
The transmitting conductor at Poldhu conss 
vertical copper wires supported at the top by а 
160ft. high and 
These wires converged together at the lower end in 


the shape 


1,200 ft. The actual power employed for wave pt 
about 15 kw. 
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The want of a suitable receiving station in Newfoundland led to 


| з ‹ € ‹ nals of the two condensers K, joined in series and connected 
the use of kites for supporting the aerials, while, owing to their 


or termi 

through suitable inductive resistances to the terminalsof a generator, 
which should be a high. tension continuous- current dynamo. On 
the middle disc a suitable brush is provided, and connected between 


the necessary conditions are fulfilled, and a sufficient E.M.F. is em- 
ployed, a discharge, which is neither oscillatory nor an arc, will pass 
between the outer and middle discs, and powerful oscillations will be 
generated in the signal'ing condenser E and oscillatory circuit F. 
A peripheral speed exceeding 100 metres per second is desirable, 
while electrical oscillations of frequency as high as 200,000 per second 
can be obtained. 

The explanation of the arrangement is probably the following : 
The double condenser is gradually charged so that C, becomes, вау, 
increasingly positive, and C, negative till a discharge takes place 
across one of the Raps, say, C, and A. This will charge the con- 


sphere of the earth, it is probable that that portion of the earth's 
atmosphere which is facing the sun will contain more ions 
or electrons than that portion which is in darkness, and therefore, 
as Prof. J. J. Thomson has shown, this illuminated and ionised air 
will absorb some of the energy of the electric waves. Apparently 
the amplitude of the electrical oscillations and the wave-lengths 


condensers К. The same process will go on indefinitely, the losses 
Which occur in the oscillating circuit Е F bein made good from the 
generator H. If the disc is stationary or only rotating slowly an 
arc, but no oscillations, occur; while the efficient cooling of the dis- 
charge by the rapidly revolving dise would seem to be an essential 
condition. When the smooth disc is replaced by one having a series 
of knobs, the oscillations are not continuous and are distinguishable 
in an ordinary telephone receiver, 

Turning to the question of а commercial service, the lecturer 
stated that a limited service had been available since October 17th 
of last year, which, since February 8rd of this year, had been ex- 


out from Poldhu the capacity of the sending condenser was 35 mfd., 
the spark length 1j in., and the wave length 8,600 ft. During the 


In December, 1902, complimentary messages were sent from Glace 
Bay, and shortly afterwards from Cape Cod, to Poldhu, the energy in 
the latter case being 10kw. A Press service was also attempted, but 
a breakdown in the apparatus caused it to be suspended after a short 
time, 

As the numerous improvements then available could not be con- 
veniently applied to the existing plants at Poldhu and Cape Breton, 
the erection of a large station in Ireland was begun, and the one at 
Glace Bay was moved to a more convenient place. In the mean- 
time successful communication was established between various 
shore and ship stations, notably Gibraltar and H.M.S. Duncan, 
and with a wave-length of 14,000 ft. it was found possible to tele- 
graph over a distance of 500 miles by using 1 kw. | 

he station at Glace Bay commenced operations in 1905. Its 
natural wave-length was 192,000 ft., the capacity employed was 
1'8 mfd , and the spark-length Zin. At the trans-Atlantic stations 
the directional aerial was adopted, as the ordinary method of send- 
ing out radiations in all directions was often а disadvantage. To 
limit the direction of radiation has been the endeavour of many 
Workers, including Artom, Braun and Bellini and Tosi, and the 


Ditacram or Manconrs PERSISTENT Wave APPARATUS. 


tended between London and Montreal. In spite of the fact that the 
necessary duplication of the running machinery is not yet complete, 
there has been no long interruption of the wireless part of the 
apparatus. Delays, however, have been caused by failure of the 
various land lines Although atmospheric conditions affect the work- 
ing to some extent, this can be got over by RA с 7 
lecturer, after makin tests with copper mirrors, now uses hori- Referring to the criticisms levelled at trans-Atlantic wireless tele- 
zontal antennæ disposed їп а аеш manner for this purpose, | graphy by a certain section of the English technical Press, which 
When this type of aerial was adopted at Glace Bay a considerable | should, be imagined, exist for the purpose of encouraging and pro- 
strengthening of the signals received at Poldhu was noticed, and it moting the progress of electrical science and industry, although it 
was thereupon decided to adopt this type of aerial at all long-dis- always seemed more inclined to champion the particular interests 
tance stations controlled by the Marconi Company. A further im- | of the cable companies, Mr. Marconi ventured to predict that some 
Provement adopted at Clifden and Glace Bay was the employment of of the statements lately published with reference to long-distance 
air condensers, thus reducing the losses due to dielectric hysteresis wireless telegraphy would make very amusing reading in a few 
and breakages in the dielectric. The station at Clifden was opened | years’ time. He asked, therefore, that the new system might be left 
at the end of May, 1907, and experiments with Glace Bay were then | free to develop itself unfettered by any artificial restrictions brought 
зерип. i | about by 3 interference. 55 er | 

Th - i ts 12,000 ft., the capacity Long distance wire ess stations are now being erected in various 
l6 mfd. qe 5 5 was а arts of the world, the most powerful being that at Coltano, owned 
30,000 volts. A diagram of the arrangement used at this station is | by the 7 5 mp the 3 t e сЕ 
fi ; i i ly continuous, oscil- | telegraphy t rough space will soon be in a position to afford com- 
ations ar pre need. ee dise, А insulated from earth, is | munication at а cheaper rate than is possible with cables. Since 
aused to rotate at a very high speed by means of a high-speed 55 was opened: oe ae poly. а г 
lectri i j t to this diso (the middle | daily, 119,945 words ha een transmitted up l A 
Tp pae odis ro and c И the ele discs and | Whether the new method will injure the cable companies was merely 
re also capable of rotation at high speeds. These polar discs should | a Е б че though no idea of damage to existing interests was 

j i dges of the middle | contemplated. i oe 

d e pium r 5 мым 8 а er. he бо knobs ог The unt of wireless. * 1 ons even 
oints may be used i lace of the side discs. The two polar discs years had caused an increase in use 1072500 
ге connected respectively through suitable brushes to the outer ends | miles, and the next seven years may show still further improve 
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ments. That wireless was as efficient as the cable service was 
not maintained, though the lecturer was of the opinion that under 
equal conditions the balance might be altered. is 

In conclusion, some popular fallacies, such as the impossibility of 
sending code messages and the ease of “ tapping were dealt with, 
and shown to be exaggerated, while confidence was expressed that 
it was only a question of time, and not а very long time, before wire- 
less telegraphy over great distances, possibly round the world, would 
become an indispensable aid to commerce and civilisation. 


are examined. Of course, in the above test, when one set of 
brushes is being tested, the other need not be interfered with. 

In conclusion, I may say I carried out several tests lat 
autumn in Stafford, on machines built at Messrs. Siemen: 
Bros. Dynamo Works, to find out how far the above methodi 
might be carried, but, on account of the manifold difficulties of 
carrying out such an investigation when one is engaved in 
practical work, [ have not yet been able to complete the series, 
I am, &c., 

Stafford, March 16. STANLEY P. Siti. 


CORRESPONDENCE. 


— — 


THE TESTING OF DIREOT-CURRENT MACHINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In a recent issue of the Elektrotechnik und M. aschinenbau, 
there appeared an article on the testing of dynamos by 
Herr A. Kolben; following this a letter by Dr. W. Lulofs, 
making reference to similar tests at present being carried out 
by him at Birmingham University, appeared in one of your 
contemporaries. | 

It may be of interest, therefore, if I describe two somewhat 

similar methods for testing a single direct-current machine. 
The object of these tests was to investigate on asingle dynamo 
the heating and commutation under full-load conditions when 
only losses are supplied by the machine. 
The first of these methods is as follows: In a multipolar 
machine, let all the north poles be connected in series and all 
the south poles in series, and let one of the circuits so formed 
be reversed. Then, according to whether we reverse the one 
branch or the other, all the poles im the machine will be north 
or all will be south. Suppose, for example, we make all poles 
пог, and, with the armature short-eircuited through an 
ammet:r and running at normal speed, let the full load 
exciting current be sent through each of ‘the parallel paths. 

Under these conditions, no current whatever will ‘flow in 
the short-circuited armature, providing everything is sym- 
metrical. Then, if we keep the current in the one field brauch 
constant, we can, by either slightly increasing or slightly de- 
creasing the current in the other, cause full-load armature cur- 
rent to flow through the ammeter. The path of the flux lines 
corresponds in direction to the actual case, but, owing to the 
weakened field, the commutation conditions are less favourable 
than under actual working conditions, As regards heating, 
however, with the exception of the armature core, practically 
the correct conditions obtain. 

To examine the sparking and the heating of the armature 
core, we pass over to the second method. ‘This method applies 
chiefly to lap-wound armatures without equalising connections 
or (in the сазе of new machines) to armatures to which the 
ык rings have not yet been connected. Disconnect, 

ll brush spindles from one another, then from а, low-voltage 

attery (or machine) send the full-load brush current into one 
brush and withdraw the same from another brush at the same 
potential—e.g., if the current is introduced at a negative brush 
it must be withdrawn from a negative brush—it is preferable, 
of course, to select the brushes so that the current distribution 
is symmetrical. Throughout the test, the machine is run at 
full speed and excited normally as for full load. Inthe above 
case, proper commutation will take place at the brush where 
the current enters the armature ; with positive brushes, the 
correct conditions obtain where the current leaves.  Practi- 
cally the only altered condition in this arrangement is the 
absence of half the short circuit currents in the commutating 
zones, owing to the fact that the brushes on either side of the 
brush being tested carry no current. (This, of course, does 
not apply to chord-wound armatures.) Whether this makes 
any practical difference only experiments can show, but, at 
any rato, a very fair idea of the behaviour of the machine 
with regard to sparking can be obtained. At the same time 
since the machine is run under normal full load excitation 
throughout, both field heating and armature core heating can 
be measured. This second test might well be taken imme- 
diately after the first, so that the commutator will be at its 
Maximum working temperature when the sparking conditions 


THE COMMUTATION PROBLEM AND THE COVER- 
ING OF ARMATURE SLOTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Mr. Goldschmidt, in his letter in your issue of the 6tb 
inst., says that the iron bridges are “ in parallel” with the por 
tion of the armature under the slots. Indeed, that is the 
reason why I was obliged to exaggerate the thickness of the 
bridges in my Fig. 2, p. 720. Under similar conditions tle 
line density, that is, the number of lines divided by the ares, 
must be the same both in the bridge and in the armature core 
therefore, to show at least one line in the commutating bridge 
its section must be at least the same as the section per line 10 
the armature core. Mr. Goldschmidt, however, jumps at the 
conclusion that the bridges will be saturated, « provided they 
are thin enough "! But the thinness bas nothing to do wit 
the saturation, particularly because of the in parallel” rer 
воп. If the section of the bridge is reduced to one-half the 
one line size, then there will pass only half a line, во to speak. 
The line density, the magnetic induction, remains the same 

The supposed equality of induction in the core and in the 
bridge is only true as an upper limit, and “ provided 3 
“magnetic contact of the bridge pieces with the sides of the 
slots is a good one.” This argument 18 perfectly correct Ш 
itself, but, instead of corroborating Mr. Goldschmidt s view, i 
leads, indeed, to quite the opposite conclusion. The magnet: 
contact in Mr. Goldschmidt's arrangement 16, 1n fact, a ver! 
bad one, for (see p. 635) "the covers are insulated from." 
body of the armature by means of .press-pahn. чы | 
two layers of press-pahn, one on each side of the bri P 
introduce a very great magnetic resistance, compared vi "i 
undivided path through the teeth and the armature cor. z 
resistance will reduce the magnetic induction in the d 
ing bridge to much below 11,000 C. G. S. lines. There КЕП 
| bridge will certainly not be so “ highly saturated uk 
induction is prevented by that reason. Moreover, 1t 13 E 
observed that that parallel reason 18 only true in ш Я 
the bridge:with thé,teeth adjacent to the slot forms 3 £ E 
tho main magnetic flux through the armature lg n 
saturation in the bridge depends immediately upon t S 
tion in the teeth. This saturation is certainly lower t ee 
in the core, for the teeth in the commutating zone are 4 
main flux. . ; 10 

The point in discussion is condensed in the dug, 
speak. Does Mr. Goldschmidt maintain that his jn xdi 
is correct in opposition to my Fig. 31 In ym existent 
lenge Mr. Goldschmidt to give any proof of t : Нин 
the magnetic flux he indicates —that 18, directly 170 chador ¢ 
to the other, across the teeth, for which not even à 
reason is given by him. abe 

Moreover I beg to observe the inconsistency of um the 
cates of the usual commutation theory. In p jani: 
commutation, they maintain throughout all e “ 
and formule that self-induction is per ectly сол 10 duction К 
in the bridge question they admit that the í (К 
өпсө vanishes! Certainly there is no self-indu 
cause of an imaginary “ saturation in the пе 
the contradiction !), but through the action of tion * 
There is no self induction either for the ОШ, po ell 
the commutating bridge. That is to sa), 1 usbes git : 
duction with cor.ect commutation, when the veces T 
the right position and with all other conditions true spil^* 
sparkless commutation. If, however, there 15 ПО ome pill 
commutation, but only a tolerably good one, by в etis 
| means, such as resistances in the commutator cont 
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there is no absence of self-induction. In such cases, all arrange- 
ments which increase the self-induction will have a more or 
less detrimental effect. A general commutation formula 
should contain the self-induction as a variable quantity which 
vanishes under the conditions of perfect commutation (see my 
pamphlet, p. 7). 
Self. induction is not a property bound to certain parts of 
the armature conductor; it depends especially on the field, as 
Dr. Oliver Lodge emphasised in his inaugural address, 1901. 
This is generally true, apart from any special conception of 
electricity. Under the varying conditions of the commutating 
field the self-induction is eminently variable; it practically 
vanishes under the conditions of perfoct sparkless commuta- 
tion. The adoption of a constant coefficient of self-induction 
leads to confusion and to misrepresentation of facts. 

Self-induction cannot oxist together with a field which de- 
stroys the effect of self. induction; such a field!is nothing but a 
fiction. The supposition of such a field will certainly not 
“highly saturate " the iron.--I am, sir, 

| С.І. R. E. Mences, 
Villa Mar, Scheveningen, Holland, March 13, 1908. 


THE TELEPHONE QUESTION. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In your issue of March 13th you insert a long letter 
on this tubject from the pen of Mr. Herbert Laws Webb who 
occupies the distinguished position of chief of the contract 
department of the National Telephone Co. Mr. Webb, as he 
has often done bofore, prescribes certain remedies for the tele- 
phone evils which are so strongly complained of, and he natur- 
ally advocates suppression of the flat rate tariff and the 
substitution of measured rates. Such a change, as calculated 
to extract the greatest amount of money from the pockets of 
telephone users, naturally suits his—£e, the company's— 
standpoint; but, then, the company's and the subscribers' in- 
terests are not identical. No amount of special pleading— 
and Mr. Webb's pleading is very special—can cover up the 
fact that those municipalities which instituted telephone 
systems of their own have demonstrated that a good, trust- 
worthy telephone service, satisfactory to the subscribers, can 
be maintained with profit by giving telephone users the choice 
of a flat rate, which in different places has varied from £5 
to £6. 6s. per annum, and of a measured rate of £3 per 
annum aod 14. for each call. No settlement of the telephone 
question should be entertained that does not give British users 
these terms. The new Post Office rates are simply outrageous. 
The lowest is £5 for 500 calls, and the smallest user must pay 
that, although he may only require to originate 50 or 100 calls 
per annum. In the first case he would pay, under the muni- 
cipal system, £3. 4s. 2d., and in the second £3. 8s. 4d., as 
against the Post Office #5 minimum. All this could be proved 
before a Select Committee, if the Post Office would consent to 
one being appointed ; but they, like their colleagues of the 
contract department of the National Telephone Co., are too 
intent on squeezing the last penny out of the user. The 
Chambers of Commerce have taken up the question very ener- 
getically of late, but personally I do not think that anything 
short of a full thrashing out of the matter before a Parliamen- 
tary Committee will produce any tangible result.—I am, &c., 

Westminster, March 16. A. К. BENNETT. 


Electrical Engineering Education —At a meeting of the 
American Institute of Electrical Engineers on January 24th a 
Paper on this subject was read by Mr. C. P. Steinmetz. The 
author dealt mainly with those points which appeared to him 
unsatisfactory. These were: (1) The insufficient remunera- 
tion of the teachers; (2) the competition between colleges, 
leading to a curriculum merked more by the quantity of the 
subjects taught than by the thoroughness of the teaching ; 
(3) the tendency of some colleges to teach the trade of elec- 
trical engineering rather than educate intelligent and resourceful 
electrical engineers; (4) the unsatisfactory state of the teach- 

ing of applied sciences. At the same meeting Mr. С. F. Scott 
also read a Paper on this subject, consisting mainly of a 
résumé of the Institute Papers on Education since 1892. 
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STEEL TOWERS FOR 100,000 YOLT POWER 
TRANSMISSION LINES. 


One of the longest power transmission lines in the world is that 
now under construction for the Great Western Power Co., of Cali- 
fornia, the distance being about 1,000 miles. The power is trans- 
mitted on two circuits of three wires each, carrying a current at 
100,000 volts pressure. In view of this high voltage, and the 
consequent dunger to life and risk from fire involved, great 
care was exercised in selecting the particular class of poles to be 
adopted, | 

The poles are designed with three cross-arms (see Figure), it being 
intended to carry a feed wire on the outer end of each cross.arm by 
suspended insulation. The top of the pole is arranged to take a 
guard wire. The poles are intended to be used about 750 ft. apart. 
The bottom of the lowest cross-arm is 51 ft. 2 in. above the ground 
level, and the second cross-arm is 10 ft. above the first, and the 
the third cross-arm is 10 ft. above the second. The extreme top of 
the pole, carrying a guard wire, is 5 ft. 1 in. above the bottom of the 
highest cross-arm. The feed 
wires are 17 ft. 1 in. from each 
other in a horizontal plane for 
the two upper cross-arms, and 
18 ft. lin. for the lowest cross- 
arm, thus making all feed 
wires 6 ft. bin. from the nearest 
part of the poie proper measured 
in a horizontal direction. The 
bottom of the pole at the ground 
level occupies a base 17 ft. 
square. The stub ends of the 
pole— i.e., the portion of the 
pole in the . ground—are separ- 
ate pieces of steel, and sre of 
such length as to allow of 6 ft. 
for bedding in the ground. 

These poles, which have been 
made by the receivers of Messrs. 
Milliken Bros., of 11, Broadway, 
New York, are constructed en- 
tirely of steel, and are designed 
according to the theoretical 
stresses, so as to produce a pole 
of given strength and stiffness 
with & minimum amount ot 
material. There are a great 
many duplicate pieces, thus 
making it a simple matter for 
the purchaser to put the same 
together in the field. 

For testing, the poles were 
erected in a vertical position 
on an immovable concrete foun- 
dation. The strains were applied 
by means of weights hanging 
from a fixed structure, and the 
amount of load and deflection 
was easily determined. The 
pole was designed to stand the 
following tests: When tested 
in a vertical position, on an 
immovable foundation and with 
a proper margin of safety, a 
simultaneous horizontal side 
pull of 1,0001b. at the top and 
2,5001b. at each of the three 
oross arms, or in other words, 
a total of 8,50010., the cross- 
arms were to support a sus- 
pended weight of J, 000 Ib. at their extreme end, and any one of 
the cross-arms to carry at one of these ends a horizontal pull along 
the line of 3,000 Ib. | 

Ав all of the material (except bolts and nuts) is galvanised by 
the hot process before shipment, and after all the shop work has 
been done, there has been added to the Milliken plant a large gal- 
vanising department for doing this particular work. In fact, it is 
unique in that it has the largest hot galvanising bath ever con- 
structed. This bath is capable of taking pieces somewhat over 
80 ft in length at a single dipping. These poles are all put 
together with bolts, and to reduce freight charges are shipped 
“knocked down —in other words, all in pieces. They are also 
stiff enough in themselves to stand being erected in one piece, 
thus obviating the necessity of erecting them piecemeal from the 


ground up. 


SIDE View Or TOWER TAKEN 
AT RIGHT ANGLES TQ THE CROSS 
Anus. 


F 


886 THE ELECTRICIAN, MARCH 20, 1908. 


=== 


different sections of the community, he did not think that was overlap. 
ping. Hedid not think the two sets of rules would ever come into conflict. 

In reply t» Mr. Guttridge, Mr. Trotter said the third amend. 

ment he had mentioned, relating to electric traction works, would, be 
thought, only apply to generating works where electric supply v 
generated purely for the purposes of traction, and was not sold or used 
in any way for righting: The question whether it would apply where 
current was used for lighting was a legal question, but j^ did not 
think it would. He thought the lighting of cars could not be said tobe 
lighting a public place. He did not think fresh regulations were to be 
made for electric traction works. In reference to a L. C. C. station 
where extra high pressure is used, and which Mr. Guttridge said 
would not be covered by the provision in the exemption that Al 
should not apply and would come under such regulations as the Board 
of Trade might prescribe and also under the new Home Ottice Rules 
Mr. Trotter said. he had been assuming that these were premises upon 
which supply was generated or transformed, and therefore that the 
Factory Regulations would apply. There would not be two sets of 
regulations applying, as the Board of Trade had no regulations for 
switchboard detuils. 
In reply to Mr. Pritchard, Mr. Trotter said the declared presure 
was the pressure at the consumer's terminals. А supply at 240 volts 
at the consumer's terminals would be а low-pressure upt ari 
Board of Trade Regulations, pi ce a the pressure might be 260 volts 
at the station. No practical difficulty would arise, as the Regulations 
referred to supply at low pressure, and Mr. Pritchard referred to 
“ generating ” at a trifle over. Such a supply would be a supply at 
medium pressure under the Home Office Regulations, but there was no 
Board of Trade Regulation with which it would conflict. | 

By Mr. Cane: Before the passing of tho Factory Act more detailed 
inspection was made by the Board of Trade of underground ab 
stations, but since the passing of that Act no no longer considered it 
their duty. They protected persons who used sup ly over 250 volts in 
this manner. Under the old regulations it was laid down that the 
pressure of supply to any consumer should not exceed 259 volte, except 
with the express approval of the Board of Trade, and on the joint 
application of the consumer and the undertaker they approved higher 
pressures for special purposes. , 

By Mr. Vesey Knox: With ге rd to the right of the Board of Trade, 
under clause 38 of the Electric Lighting Clauses Act, to hold inquirie 
into all accidents and the question whether the Board would ever in 
future deem it necessary to cause an inquiry to be held into a matter 
for which the Home Office had made regulations, Mr. Trotter said he 
could not say definitely, but he did not think the Board would have an; 
concern with accidents which did not affect the safety of the pi 

In answer to Mr. Guttridge, he was not aware that sec. 17 к 
High Pressure Regulations (empowering officers of the Board of = 
to enter sub-stations to make tests) gave the Board power to mast 
requisitions as to switchboard details, seeing that the Regulations d 
made for the safety of the public. Inspections might be necessary 
gee that the continuity of supply was maintained. If Mr. Cartan 
asked him to conceive a case in which the Board might ask 31 sil 
to be made so as to provide for continuity of supply, and that t Ми 
ner of making the switch that they specified might (шш а 
Home Office Regulations ав to safety, he could not conceive such V^. 
With regard to circuit-breakers, the Board asked that they a 
be suitable; and the Home Office asked for further details. a 
thing that could clash with a suitable circuit-breaker was an 0 
able circuit-breaker. : take more 

By Mr. Morse : He did not say the Board of Trade did ш » 
cognisance of the matter of the safety of the employés а hr aki 
date. He could not give the definition of “the public 118 X 
Board of Trade Rules. He was not aware that it ые, ета n 
consumer. With regard to the proposed addition to B ове te 
Reg. Al, it was not proposed to give over to the а 1 
ү of authorising a supply over low pressure to а 2 d bett 

oard of Trade authorised the supply, апа the condition Ы oe 
the Home Office Regulations were observed. With rad s limit 

estion by Mr. Morse that the effect of the Board of "ini wu 
| 250 volts, except for special purposes, was that there ve ane di 
by the Board of 'Trade on the supply to & factory, Mr. 1ro as that vi 
that were so, thé amendment would need some aed the suppl: 
certainly not the intention. The Board of Trade authori ds, the co 
subject to certain conditions. To put it in practical wo pl ed with 
tions were that the Factory Regulations should be comp. 
The Board authorised the supply up to the consumer? term опе ouh 


. HOME OFFICE REGULATIONS INQUIRY. 


On the resumption of this inquiry on Monday, Mr. Vesey Knox, on 
behalf of the Mersey Docks and Harbour Board, said he understood it 
was intended to extend the scope of the second exemption, so that 
certain of the proposed Regulations should not apply іп апу case 
where electricity was used for railway purposes, and he submitted 
that there was no reason why the exemption should not also apply to 
dock purposes in the case of statutory undertakings, as there was no 
renl difference between a railway shunting yard and the docks of, say, 
the Mersey Docks and Harbour Board. Dock premises did not come 
under sec. 149 of the Factory Act, unless some part of them were used 
for manufacturing goods, and dock premises were excluded from the 
1 made by the Secretary of State, and dated August 24, 
1906, dealing with locomotives on lines and sidings connected with 

premises which came under the Factory Act. Those regulations were 
made under Clause 79 of the Factory Act, the same section which the 
Home Office apparently sought to apply here. ( 

In reply to Mr. Swinburne, Mr. Vesey Knox said he thought the 
exemption was meant to apply to cranes as well as rolling stock. It 
would seem that putting іп “ railway purposes” in addition to *' trac- 
tion" meant something wider, and he thought it must have been 
meant to include cranes. 

Mr. Dowxixd, for Barry Docks, agreed with this suggestion,“ but 
Mr. Vesey Кхох thought the exemption might be confined to under- 
takings under statutory authority. 

Mr. Gray said the extension asked for would probably be given, 
but at present he had no instructions. | 

Mr. Caxk said Mr. Sparks wished to correct a statement he had 
made with regard to the inspection of electric lighting stations by the 

Board of Trade. The fact was that Major Cardew inspec the 
stations and sub-stations of the County of London Company from 
January, 1895, to 1899 12 times and Mr. Trotter from January, 1900, 
to January, 1908, twice. 

Mr. A. P. TROTTER, electrical adviser to the Board of Trade, was 
then called by Mr. Gray to deal with the question of the alleged over- 
lapping of the Board of Trade Regulations an the proposed Home 
Office Regulations. Mr. Trotter said he was authorised to propose 
amendments in the Board of Trade Rules to prevent overlapping. The 
first was a general amendment and was to this effect: ‘‘In these 
Regulations the expression * principal regulation’ means a regulation 
for securing the safety of the public made by the Board of Trade under 
the..... „The second amendment was that Reg. 1 of the princi- 
pal Regulations should be read as if the following provisions were 
added: Provided that these Regulations shall not apply to the 
supply of energy to any factory, workshop or mine." ith regard 
to Reg. 5 of the general Regulations, it was proposed that this should 
be repealed and the following regulation made: An extra high- 
pressure supply shall not be given to any consumer’s premises other 
9 5 л осоне 5 works. Where n consumer's 

: re electric traction works a supply shall only be given with 
the consent of the Board of Trade, and ЫРЫ be subject to Such regu- 
lations as the Board may prescribe." Where the supply was to a fac- 
tory the Board of Trade would no longer have to give consent. Consent 
was now given where the conditions of the installation were such that 
the Home Office Regulations would apply. He thought the proposed 
provisions would prevent any overlapping between the two sets of rules. 

‚ Cross-examined by Mr. Vesey Knox: The Board of Trade Regula- 

tions were at present made individually for separate undertakings. He 
would leave in its present form the regulation as to the introduction 
of the three-wire system into consumers? premises. He was not aware 
that there wás any overlapping in that or in any others than those he 
had mentioned. Insulation was dealt with in the Board of Trade 
Regulations and also in No. 2 of the Home Office Regulations, but he 
did not think there was overlapping there, because there was a certein 
Point at which the jurisdiction of the Home Office and the jurisdiction 
of the Board of Trade met, and that point was defined as the con- 
sumer в terminale." The new Home Office Regulations would apply 
to statutory as well as other undertakings, but he thought they re- 
md may to the other end of the services—on the manufactories. 
ы : 1 ш quite prepared to deal with the question of the appli- 
с Home Office Regulations to statutory undertakings, but 
е must confess that it would be necessary to exclude from the Board 
и Trade the generating stations in the same way to save over- 
p bping. If the consumers’ premises und the stations were deleted 
rom the Board of Trade Regulations, they would th ly 
еа (o th у : y we en apply very 
rae у to the mains under thc streets. There were also the 
" уы with which they were not then dealing. Board 
t à Vins Reg. A 21, dealing with sub-stations, was made before the 
а сіогу Act was passed, and when the Board һай probably wider 
uties to perform. It was now restricted to danger which might hap- 
‚реп to the public, and explosions in sub- stations, owing to кейш. 
tions of gas, were about the only danger he could think of in that con- 
сип: Board of Trade Kee. 1 went into no details as to precautions 

or the safety of the workmen. In the plans of sub-stations submitt d 

95 ш, he only looked for ventilation and drainage. He did not 
: ы 1 was overlapping owing to Home Office Reg. 31 containiug 
| requirement that sub.stations should he provided with means of 
ventilation. Ventilation and drainage were important for the + (ot; 
of the employés. He admi ELIR > 1Mpo or the safety 
Véntin ther i mitted thàt if provisions were made for pre- 
g ccumulation of gas which were satisfactory to the Home 


i К d e ee of hae found they were not sufficient for en- 
5 UA public, they might ask for something more ; but, 


wo departments were looking after the interest of two 


ог. 

viso Mr. Trotter proposed to make, that would not apply vp и be 

Mr. Trotter replied that he could sce the difficulty, an 
glad to receive suggestions for amendments. 


there 
Mr. Morse went on to say Mr. Trotter would remember Com 
to the Lonin street 


Xe in, Acts, aml ide 
were поі, within the provisions of the Electric Lighting mere an! 


hundreds of such chambers of this limited size had been built woul 
out the country, one company alone having 160 of them. although bl 
Bo: гй of 1 with the new Regulations of the Home Office, 
Board of Trade had approved them. ~ he 160 boxe 
Mr, TRorTER said he knew the company who owned the ai 
ferred.toby Mr. Morse, and he could not recall any acciden trings vb, 
with them. He had, however, a collection of newspaper cu кет 
went to show that sub-stations were а very fruitful source 


. Mr. GRAY said it had been stated that no such thing as a no-voltage 
release had been sold with an alternator, and he called Mr. Edmund 
Garside to refute this statement. 

Mr. GARSIDE said he was managing director of Engineering Instru- 
ments (Ltd.). His firm had been making no-voltage release circuit- 
breakers for some time. They had made alternating-current no-voltage 
release circuit-breakers for some years. For the particular {уре they 
manufactured the difference in price between a plain switch for a 
motor over 50 н.р. and a switch with a no- voltage release was about 
£5. The no-voltage releases they had supplied were all used on motor 
circuits. For three-phase motors from 1 to 5 н.р. the difference in cost 
of switches with and without the no- voltage release would be about 
£2. They had supplied no-voltage circuit-breakers during the last 
three years for motors ranging from EO to 200 н.р. 

By Mr. Vesey Knox: The selling price of their switches for 50 U. F. 
motors, without the no-voltuge release, was £3. That was а switch 
enclosed in an iron case and interlocked. The price at which they 
had supplied those switches with the no-voltage release was from £8 
to £9. They had not standardised the switch for motors under 50 н.р. 
Their total sales of the switches fitted with no voltage release during 
the last three years represented motors aggregating 2,000 н.р. The 
actual number of the orders was about 44, and of these about 26 were 
for three-phase motors. He believed a good many of them were for 
Tyneside. They had supplied them to electrical contractors апа 
manufacturers, one of the firms being Messrs. Ernest Scott & Moun- 
tain. He could not give the names of the collieries who had them in 
use, as they were not his company's clients. In the case of smaller 
motors the cost of the no-voltage release would be about £2 extra. A 
ри switch would cost about 30s. They had sold the apparatus in 

ondon. He could not say offhand whether the Union Electric Co. 
were the only people in London to whom they had supplied them. 

Mr. GRAY said, in reference to Mr. Swinburne's remark, that the 
proposed Regulation relating to no-voltage release appeared to be 
wider than the Home Office had intended, that his (Mr. Gray’s) ad- 
visers had gone into that point and proposed that the rule should be 
altered in this way : Where necessary, to prevent dunger through 
the automatic re-starting of a motor, every electrical motor or group 
of motors shall be protected by а release which will automatically 
hreak the circuit if the current is interrupted, such release being 
suitably placed and arranged with regard to the danger to be pre- 
vented.” That came in instead of the second paragraph of Reg. 12. 
The intention was to make the Regulation such that it did not appear 
to be assumed that the bulk of the arrangements were dangerous. 

Counsel then discussed the question of appointing a committee re- 
presenting the objectors to discuss the possibility of consolidating 
the objections to some extent, und save the necessity of arguing some 
points before the Commissioner, and ultimately the following com- 
mittee were selected to first confer together, and afterwards with the 
Home Office advisers: Mr. Merz (for power companies), Mr. 
Cozens-Hardy (for consumers), Mr. F. Bailey and Mr. C. P. Sparks (for 
-London companies), Mr. A. M. Sillar (for London Chamber of Com- 
merce), Messrs. Lackie, Proctor & Talbot (for Association of Muni- 
cipal Corporations and Municipal Electrical Association), and Mr. 
Thomas Roles. The Home Oftice was represented by Mr. Gray, Mr. 
Raymond Asquith, Dr. B. A. Whitelegge (H.M. Chief Inspector of 
Factories), Mr. Ram, Mr. Patchell, and M. J. F. C. Snell. 

On Tuesday Mr. Gray stated that the Home Office representatives 
and the committee appointed on behalf of objecters had, on the 
preceding day, suc ed in coming to an agreement (subject to Mr. 
Swinburne's approval and to consideration of the opinions of objectors 
who were not represented at the conference) as to the wording of the 
first 11 Regulations. The Home Office did not, however, bind them- 
selves to accept the Regulations in precisely the form now submitted, 
in view of the fact that the objectors still had the right to propose 
amendments.  . | 

The wording provisionally agreed to is as follows, the words printed 
in italics having been either added or substituted for other words :— 

1. All apparatus and conductors shall be sufficient in size and power 
for the work they are cailed upon to do, and go constructed, installed, 
protected, worked and maintained as to prevent danger во far as is 
reasonably practicable. А 


2. All cables shall either be covered with insulating material, and 


further efficiently protected where necessary, or they shall be so placed 
ani sateguarden as to prevent danger so fur as is reasonably prac- 
плане. | 

3 Every switch, circuit-breaker and isolating link shall be (а) so 
constructed, placed, or protected as to prevent danger ; (b) so con. 
structed and adjusted as accurately to make and to maintain good 
contact ; (c) provided with an efficient handle or other means of work- 
ing, insulated from the system, and so arranged that the hand cannot 
inadvertently touch live metal; (d) so constructed or arranged that it 
cannot accidently fall or move into contact when left out of contact. 

g. (para. 1) Every switch intended to be used for breaking a circus, and 
every circuit-breaker, shall be so coustructed that it cannot be inad- 
vertently left in partial contact ; (para. 2) Every switch intended (o be 
used for breaking a circuit, and every circuit-breaker, shall be so con- 
structed that an arc cannot accidently be maintained. 

5. Every fuse and automatic circuit-breaker used instead thereof 
shall beso constructed and arranged as effectively to interrupt the cur- 
rent before it so exceeds the working rate as to involve danger. It 
shall be of such construction, or be so guarded or placed, as to prevent 
danger from overheating, or from arcing ог the scatteritig of hot metal 
or other substance when it comes into operation. Every fuse shall be 
cither of such construction or so protected by a switch that the fusible 
metal may be readily renewed without danger. 
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6. Every electrical joint and connection shall be of- proper oon- 
struction as regarcs conductivity, insulation, mechanical strength and 
protection. [Regulation approved in original form.] 

7. Efficient means, suitably located, shall be provided for cutting 
off all pressure from every part of а system as may be necessary to pre- 
vent danger. 

8. Efficient means, suitably located, shall be provided for protecting 
from excess of current every part of a system аз may be necessary to pre- 
vent danger. [Regulation entirely re-drafted.] 

ere a conductor of a system is connected to earth, no single 
pole switch, other than a link for testing purposes, or « stitch for usc 
d a generator, shall be placed in such conductor or any branch 
thereof. 

10. Where one of the main conductors of a system is hure and uninsu- 
luted, such as а bare return of a concentric system, no switch, fuse or 
circuit-breaker shall be placed in that conductor, or in any conductor 
connected thereto, and the said conductor shall be earthed. (The 
words uninsulated " and ‘ bare " have been transposed.] 

11. Every motor, converter and transformer shall be protected by 
efficient means, suitably placed and so connected that all pressure may 
thereby be cut off therefrom aud from any apparatus in connection 
therewith, provided, however, that where опе point of the system is con- 
nected to earth there shall be no obligation to disconnect on that side of the 
system which is connected to earth. 

Mr. Swinburne agreed to Mr. Gray’s proposal that the remainder of 
the Regulations should be considered by the Committee and the Home 
Office representatives in the same manner, and the Inquiry was, there- 
fore, adjourned until Wednesday. 

On the resumption of the inquiry on Wednesday, it was reported by 
Mr. Gray that the Objectors' committee and the Home Office repre- 
sentatives had come to an agreement with regard to Regs. 12 to 16 and 
19 and 20. 

Following is the text of the Regulations as amended 
alterations bein shown in italics) :— 

12. Para.1: Every electrical motor shall be controlled by an efficient 
switch or switches for starting and stopping, so placed as to be easily 
worked by the person in charge of the motor. [Agreed to without 
alteration.] Para. 2 : To prevent danger through the automatic re-s'arting of 
a motor every electrical motor or group of electrical motors shall be protected by 
a release which will automatically break the circuit if the current vs inter- 
rupted, such re'easc being suitably placed with regard to the danger to be 
prevented, provided. that no release shall be required for any motor which 
has an ultendant constantly at the controller of such molor while at work. 
Ro-drafted.] Para. 3: In every place in which machinery is being 
driven by апу electric motor, there shall be means at hand for either 
switehing off thé-motor or stopping the machinery. - 

13. Para. 1: Every flexible wire for portable apparatus shall be con- 
nected in a system either by efficient permanent joints or connections 
orbya npa y constructed connector. [Para. 2 deleted.) New Para. 2 
{ins of part of original para. 3): Adequate precautions shall be 
taken against shock due to leakage or other cause in all places where 
the person handling the portable apparatus is not insulated from earth. 
Para. 3: In such places and in any place where the pressure exceeds 
low pressure, the por. able apparatus and ils flexible wire shall be controlled 
by sufficient means suitably located, and capable of cutting off the pressure. 

14, The general arrangement of switchboards shall,so far as reason- 
ably practicable, be such that: («) All parts which may have to be ad- 
usted or handled are readily accessible.“ (b) The course of every соп. 
ductor may, where necessary, be readily traced. (c) Conductors connected 
to different systems are kept well apart and can when necessary be 
readily distinguished. („%) All bare conductors are so placed or pro- 
tected as to prevent danger from accidental short-circvit. 

15. Every switchboard having bare conductors normally so exposed 
that they may be touched shall be located in an area or areas set apart 
for the purposes thereof or, where necessary, suitably fenced or enclosed. 
No person except an authorised person, or a person acting under his 
immediate supervision, shall, for the purpose of carrying out his duties, 
have access to any part of such area. oe 

16. All apparatus appertaining to a switchboard and requiring 
handling shall, so far as practicable, be so placed or arranged as to be 
operated from the working platform of the switchboard, and all 
measuring instruments and ind:cators connected therewith shall, so 
far as practicable, be sa placed аз to be observed from the working 
platform. If such apparatus be worked or observed from any other 
place, adequate precautions shall be taken to prevent danger. (Agreed 
to witbout alteration.) 

17 and 18. (Consideration postponed. ) m 

19. AU parts of generators, motors, transformers or other similar 
apparatus, at high pressure or extra high pressure, and within reach 
from any position in whichany person employed may requirc to be, shall 
be, ao far as reasonably practicuble, so protected аз to prevent danger. 

20. Where a high-pressure or extra-high-pressure supply is trans- 
formed for use at a lower pressure, suitable provision shall be made to 
guard against danger by reason of the lower-pressure system becoming 
accidentally charged above its normal pressure by leakage or contact 
from the higher-pressure system. | 

In order to give the Committee and the Home Office representatives 
ample time to discuas the remainder of the Regulations, it was decided 
to adjourn until 10: 50 a.m. on Tuesday next (March 24), when the 
inquiry will be resumed at the Surveyors’ Institution, 12, Great George-st., 
Westminster. 

At the close of Wednesday's proceedings Mr. Gray stated that Mr. 
Patchell wished to make a correction to u statement he had made in 
his evidence (see para. 9, col. 2, p. 847, of The Electrician for March 13) 
that he had used a no-voltage release with alternating current at 440 


(additions and 
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and 2,000 volts. The no-voltage release switches were made for both 
the 440 and 2,000 volts, but Mr. Patchell had only used them on the 
440 volts. They were ready to be used on the 2,000 volts, but had not 
yet been put into operation. 


Messrs. Eckstein Heap & Co. write us as follows, under date 
March 17 :— 

TO THE EDITOR. 

Sig: With reference to the inquiry which is being held relating to 
the Rules the Home Office propose issuing regarding the use of no- 
voltage release switches, we are exceedingly surprised to see from the 
evidence given by many of the leading engineers that they are not 
aware that switches of this type, for use with alternate-current 
motors, have been on the market for the past 18 months, and that a 
great number have been installed in various mills, collieries, &c., more 
especially in the north. Inthe more recent specifications issued by at 
least one of the leading firms of consulting engineers in Manchester 
this type of switch is specified. 

We have made a speciality of the manufacture of these switches for 
the past 18 months and have supplied switches for controlling over 
17,C00 n. p. of three-phase motors, and have on order at the present 
time switches for controlling an additional 5,500 n.r. 

We enclose copy of our catalogue relating to these switches," from 
which you will see that we are manufacturing them in four standard 


sizes for 15, 50, 200 and 500 amperes per phase, suitable for mounting . 


on switch panels, or we supply them fitted in protected iron cases or 
in gas and water-tight cases as required. 

s these switches are of the remote control type operated by a 
separate small switch the ain switch can be mounted close to the 
motor which it controls, the operating switch being placed in any 
convenient position. This frequently leads to a considerable saving 
in the cost of the three-core connecting cables, and in some instances 
wo have been able to show that it was cheaper to fit no-voltage release 
switches than switches of the ordinary ironclad pattern. 

We apologise for the length of this letter, but we think that in 
view of the evidence given at the inquiry the matter is of interest to 
the majority of electrical engineers in this country. ; 


CONDENSING PLANT. 


© rately faced seatings. 


The accompanying illustration shows one of a set of five complete : 
condensing equipments which have been recently designed and con- 
structed by Meesis. W. H. Allen, Son & Co. Ltd.), of Bedford. These | 


LARGE "ALLEN " CONDENSING PL: NI. 


sets are all of the same design, 
66,000 Ib. of exhaust steam per 
within 2in. of the barometric 
lating water at a temperature of 70°F, 

‚ Messrs, Allen have had exceptional facilities for gaining an exten- 
sive experience in this class of apparatus in all parts of the world, 
snd this, in combination with the experimental work carried out for 
many years by their own staff at Bedford, places them in the fortu- 
nate position of being able to decide the proportions of the various 
parts of a condensing equipment, so that the transfer of heat from 

кча exhaust steam to the circulating water may be carried out in 
a e manner possible, and with a minimum expen- 
As regards thè details of the large plant which we i i 
has been designed to deal with the Lipids from ч тш 
and, therefore, has necessitated the employment of a very large 


, This catalogue is to hand, and well illustrates and describes a good 


and each is capable of dealing with 
hour, and of maintaining a vacuum 
pressure, when supplied with circu- 


range of these switches. —Ep. А 


. Да, 


steam opening in the top оѓ the condenser body. The latter is of 
cylindrical form, and of cast iron, extra metal being placed in ty 
casing, where necessary, to obtain the requisite stiffness, The 
tube plates are of rolled brass and are carefully stayed, whilst the 
tubes themselves are of solid-drawn brass, the total surface being 
10,000 sq. ft. The circulating water enters the lower part of ths 
condenser through the water box, which is situated at one end and 
circulates from end to end of the same. The supply of cooling 
water is effected by one of Messrs. Allen's well-known“ Conqueror” 
centrifugal pumps, having suction and discharge branches Win, 
diameter, and capable of supplying 66,000 gallons of water per hom 
against a total head of 20 ft. The pump casing is of cast iron, and 
the impeller of gunmetal, the spindle being of forged naval bronze, 
It is direct-driven by means of a three-phase motor of 67 B.u.. 
running at 410 revs. per min., and receiving current at 220 volt 
and 60 frequency. 

The air pump is of the three-throw “ Allen-Edwards” type, the 
barrels each having a diameter of 18 in., the plunger a stroke 
of 14in., and the crankshaft making 185 revs. per min. This 
is driven by means of a three-phase motor of 19 s H.P., run 
nicg at 575 revs. per min. The air pump delivers the con. 
densed steam into a surge tank situated in the lower part of 
the air-pump casing, and at the near end of the pump, as shown. 
This water 18 withdrawn by means of a single-acting force pump, 
having a plunger 17 in. diameter and 10 in. stroke, capable of de. 
livering against a head of 10ft. The arrangement of this pump is 
well shown in the illustration, the drive being effected from an outside 
disc crank on the end of the air-pump crantehaft. Thie crankshaft 
and motion work of the air pumps are of the best open-hearth mild 
steel, the bearings being lined throughout with white metal—with 
the exception of the cross-head bearings, which are of gunmetal. 
The lubrication, as will be seen, is effected by means of “ Staufer 
spring grease cups. The cross-head guides are cylindrical and bored 
at one setting with the facing of the trunk in which they are fixed, 
thus ensuring a perfect alignment. The air-pump buckets am 
of cast iron, and are fitted with a solid gunmetal ring; the air- 
pump barrel is also of solid gunmetal, as well as the valve plate, the 
valves being of the Kinghorn” metallic type resting on acu 


The force pump is also fitted with gunmetal plunger and liners; 
the sir-pump casing is fitted with the usual accessories in the way 
of snifting valves, drain cocks and relief valve, all of which may 
seen in the front of the casing. A large 
sluice valve is also provided on thed 
side of the circulating pump in accordance 
with the specification for the plant. It will 
be seen from the illustration that i 
easily obtained to all working parts. The 
water-box covers on the condenser are as 


easily moveable for cleaning the tubes aod 
are provided with small on covers 
to the interior 


which permit of easy access v 
of the water boxes for inspection only. 


— 


PARLIAMENTARY INTELL: 
GENCE. 


— 


LONDON ELECTRICITY SUPPLY 
BILLS. 


In the House of Commons on 
the question that, The 
‘that it is desirable that the h 
District Electricity Supply Bill, ™ 
Electric Supply Bill, and the London (Westminster an Committee d 
Electric Supply Companies’ Bill be referred to & Joint 
both Houses ОР! Parliament ' be now considered, ove tbat: 
Mr. LLovp-GkoRG& said he had, very reluctantly, to ma Be 
“ The House do disagree with the Lords in the said arm pot thio 
would say nothing about the merits of the bills, but he The quei 
that was the best way of investigating those meusures. fore the Hoot 
of the supply of electric power to London had been made which м 
for four or five years and no proposal had yet been He though! 
obtained the confidence of the House or of a Committee. reement Yi 
no settlement of the problem was possible unless some ag ff der 
come to between the parties interested in electricity supply wn to that 
bills went to a Lords Committee by the time they di % the hes 
House Parliament would be in a better position for бон d conect! 
way of getting the subject through and ensuring 3 DM lusion up 
If à Joint Committee were created, it would arrive M to bea c 
the bills before opinion was really matured. ‘There oug nt could te 
ference between the parties to ascertain whether agreeme 
come to on some broad principle. 
The motion was agreed to without a division. 


Tuesdsy ’ oa 
в p 
Loo i 
sington 
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LONDON COUNTY COUNCIL (TRAMWAYS AND. 
IMPROVEMENTS) BILL. 


'On Wednesday a committee of the House of Lords considered this 
bill, which authorises the construction of additional tramways, street 
improvements, &c., within the county. 

Mr. Ротләск, K. C., said that of the total length of tramway lines in 
the county (131 miles) the Council owned 120 miles, and it was their 
intention to acquire the remainder under their purchase powers by 
1911. It was also the intention ultimately to Nod the whole by elec- 
tricity. At present 52 miles were worked by horse traction. The only 
opposition arose on the line connecting Blackfriars and Southwar 
bridges. This would carry out & suggestion of the Traffic Commission. 

The bill was ultimately allowed to proceed as unopposed. 


Rochdale Corporation Bill.—This bill has passed through the 
Committee stage in the House of Commons as an unopposed measure, 
and has been reported for third reading. The bill confers additional 
powers upon the Corporation in regard to electricity supply, and 
authorises additions to the tramway system, &c. 


West London Tramways BilL —The Standing Orders Committee 
has dispensed with the Standing Orders in the case of this bill, which 
о the construction of tramways from Richmond to Hammer- 
smith. 


Leith Corporation Bill.—The Standing Orders have been dis- 
pensed with in the case of this bill, which authorises the construction 


of additional tramways. 


LEGAL INTELLIGENCE. 


Norwich Corporation v. Norwich Electric Tramways Co. 


This case came before the Court of Appeal (the Lord Chief Justice 
and Lords Justices Farwell and Kennedy) on Friday, on the appeal of 
the Tramways Co. from a judgment in favour of the Corporation. (The 
former proceedings have been fully reported in The Electrician for 
July 15, 1904, May 18, 1906, and June 21, 1907, and are summarised 
in The Big Blue Book for 1905, 1907 and 1908.) 

Mr. RUSSELL said the appeal was brought to determine the rights 
and liabilities of the parties as to the repair of the streets through 
which the company's tramways passed. Mr. Justice Phillimore 
decided in favour of the Corporation, but the company then raised 
the point that the Tramway Act provided for the settlement of the 
dispute by arbitration, and in consequence the question was referred 
to the Hon. A. Lyttelton, who made an award in favour of the Cor- 
poration for £320 with 5 ү cent. and the costs of the arbitration. A 

ivisional Court upheld that award, but it was contended that the 
Divisional Court were wrong on the ground that the company were 
only bound to maintain and repair that part of the roads upon which 
the tram line ran. | 

In the result the appeal was dismissed, with costs. 


Williams & Sons у. Beckenham Council. . i 


Gn шу Mr. Justice Darling and a special jury heard an action . 


to recover from defendants £750, balance of an account delivered for 


goods sold and delivered and the hire of generating sets for six months 


at £125 a month. Defendants had an option to purchase, but did not 
exercise the option. Defendants urged that the capacity of the 
machinery was not sufficient for their requirements, and counter- 
claimed for £417. Ultimately the case was settled, a verdict being 
entered for plaintiffs for £500 and oosts. 


— — 


Parrish v. Mexico Electric Tramways (Ltd.) — On Wednesday 
Mr. Justice Eve had again before him this motion by plaintiff for the 
appointment of a receiver of the assets of defendant company. Plain- 
tiff complained that the company had granted a lease of all the tram- 
ways to the Mexican Consolidated Electric Co., which would, it was 
said, have the effect of ** freezing out ” plaintiff and other shareholders 
who dissented from a scheme under which the Consolidated Co. ac- 
quired all the shares of defendant company held by Messrs. Wernher, 

eit & Co. After some legal argument plaintif accepted the com- 
pany s offer that there should be no determination of the lease pending 
trial of the action, and that there should be a speedy trial. Order 
accordingly. 

Re South London Electric Supply Oorpn. (Ltd.)—On Saturday 

r. Justice Neville granted the petition of the company for the re- 
duction of capital by reducing the value of the shares from £5 to £4. 


[p ...... 


Я Electricity in Paper Mills.—The report for 1907 of Alex. Pirie 
Co. (Ltd.) states that the electric power station and machinery 
*eferred to in the 1906 report have been completed, and are work- 
‘Dg very satisfactorily. It is intended to meet the cost of the power 
plans ont of revenue. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Wigan Corporation invite applications for the position of traffi: 
manager of their tramway undertaking. Applicants must have 
thorough practical knowledge of the working and minagement of 
similar undertakings. Salary £200 per annum. Applications must 
be delivered at the office of tha town clerk, Mr. Harold Jevons, by 
March 23. See also an advertisement. 


The directors of the East Indian Railway Co. invite applications 
for the position of assistant electrical engineer. Must be not less 
than 28 years of age and have had eight years’ theoretical and prac- 
tical training, including working experience of low and hign (10,000 
volt) tension polyphase, as well as continuous-current plant, and 
should have some knowledge of office and accounts work Salary 
450 rupees, rising to 600 rapees per calendar month. Four years’ 
agreement and first-class passage to India. Applications to the 
Secretary, 28-30, Nicholas-lane, London, E.C., by April 4. See also 
sn advertisement. Qu 


An engineer is required to take charge of a switch and controller 
shop. Wide experience of methods of production and piecework 
prices essential. See an advertisement. 


А thoroughly experienced test room foreman is required for arc 
lamp works, used to supervision of assembling and testing, and with 
technical training. Applications to Jandus Electric Co. (Ltd.), Hart- 
ham-road, Holloway, London, N. 


Mr R. E Pigott, late telegraph engineer to tha Ma r.s Railway 
Co., has been appointed telegraph superintendent on the B»mba-. 
Baroda and Central India Railway, in succession to the late Mr. J. 
Franklin. 


Mr. W. F. Hemmings, formerly manager of the Lanchester 
Motor Car works, Birmingham, has been appointed to succeed Mr. 
J. Eaton Shore as works manager for Willaas & Robinson, Rigby. 


Gravesend Council have appointed Me. Н. Dildraw canvassor of 
the electric light department. 


Aberdeen.—On Monday the City Council adopted the schema of 
the city electrical engineer [Mr. J. Alex. Ball) for the supply of elec- 
tricity to the Cults district trom the city generating station and 
for extending the generating plant at an estimated cost of £6,644. 


 Australasia.—The ‘ Australian Mining Standard ". states that 
Mr. J. R. Woodruffo Gardam, formerly manager and engineer of 
the Empire Electric Light Co., Sydney, was recen ly entertained at 
dinner and received a presentation from the Electrical Association 
of New South Wales, prior to his departure for Perth (W. Australia), 
where he will represent Noyes Bros. 


| Bermondsey (London).—The Borough Council аге recommended 


to instal an additional steam dynamo of 700 kw. capacity at the 


electricity works. | 


Bishop Auckland.—The L.G. Board have approved of a scheme 
of main sewerage and sewage disposal for the Denebeck Valley. The 
sewage from the main outfall. sewers will gravitate to the disposal 
works at South Church, but the sewage from South Church will be 
pumped by electrically-driven centrifugal pumps to the disposal 
works. The engineers of the scheme are Messrs. D. Balfour & Son, 
of London and Newcastle-on-Tyne. 


Burslem.—The Council have decided to apply for sanction to a 


further loan of £12,000 for extensions of the electricity undertaking. 


Chippenham — The Board of Trade have deferred the revocation 
of the electric lighting order for 12 months. 


Customs Duties.—According to recent decisions the following 
duties (the British preferential rates being given in parentheses) are 
leviable upon Canadian imports: Glass battery jars and glass 
globes and shades for electric lighting, 82} (20) per cent.; clay 
conduits for electric wires, electric detonator caps, lightning rods. 
and metal shades for electric lighting, 80 (20) per cent.; paper 
conduit for wires, electric travelling cranes (with or without motors), 
switchboards, porcelain knobs for telephonic and telegraphic insu- , 
lation, and battery zines, 274 (15) per cent. 
Electric motors imported into Ceylon ara now free of import 
duty, | 


Edinburgh.—An offer by a syndicate to construct an electric 
tramway on the conduit system in the new road which is being con- 
structed from Murray&eld to the Exhibition grounds, has been re- 
ferred to the Tramways committee. 


890 


Fareham.—The Council have applied for a loan of £10,000 for 
the erection and equipment of a new electrisity generating station. 


Flint.—The Electric Lighting sub-committee is in negotiation 
with the Sandycroft Foundry Co. in regard to the erection of elec- 
tricity works, and one of the company's engineers has visited the 
town in order to prepare а report. 


Frome.—An inquiry was held last week into the Council's appli- 
cation for sanction to borrow £11,100 for extensions of the elec- 
tricity undertaking. The inquiry was adjourned for three weeks for 
further particulars. N е: 


Gillingham — Ап inquiry was held here on Tuesday into the ap- 
plication of the Council for sanction to borrow £5,000 for the exten- 
sions of the electricity undertaking. 


Greenock.—Negotiations are still proceeding between the Cor- 
poration and several large firms in Port Glasgow for the supply of 
electric power. It was stated at the Corporation meeting on Tues- 
day that the firms referred to would guarantee a minimum annual 
revenue of £2,000 for 10 years, and the burgh electrical engineer, 
Mr. Robertson, stated in his report that, with a guarantee of £1,500 
or £2,000, he would have no ‘hesitation in recommending the 
Council to proceed with the schenie. 


Hamilton.—The Council have decided to extend the electricity 
supply mains to Greenfield Colliery, and thereafter by overhead 
poles to Whitehill for the proposed works of Archd. Russell (Ltd.), 
at an estimated cost of £460. 


Hocle. —The Council, being dissatisfied with the conditions of the 
gas supply for public lighting, have approached Chester Council 


with a view to obtain a supply of electricity for public and private 
lighting. 


Italy.—A company has been formed at Pisa for constructing and 
working an electric tramway from Viareggio to Marina di Carrara, 
with a branch to Pietrasanta and Pontefog gi. 


Lanarkshire Tramways —The Lanarkshire Tramways Co: 


started the construction ot the Hamilton to Uddingston tramways 
route on Monday. | 


Leeds.—On Monday a deputation from Farsley Council waited 


upon Leeds Tramways committee to urge an extension of the Leds 
tramways to Farsley. 


Lincoln.—It was recently decided to apply £1,000 of the profits of | 


the electricity undertaking to relief of rates. 


The chairman of the Electricity Works committee (Mr. C. PRATT) 
said this was the first year the committee had found it possible to offer 
anything to the rates, but it was only owing to the extreme urgency 
of the finances of the Corporation that they felt ealled upon to sur- 
render £1,000. They would recuire all their profits in the future. 


Liverpool.— Last week the City Council adopted a pension 
scheme for the tramway employés. 


The chairman of the Tramway committec (Sir Citas. PETRIF) said 
that the question of superannuation for the tramways employés had 
exercised the committee for a considerable period. They had submitted 
а figures to actuaries, and had found that, without incurring 
atgo expenditure, they could not possibly bring forward a scheme 
that would give a man 15s. a week retiring allowance at 60. There 
was a report from the auditor and also one from the cousulting elec- 
trical engineer (Mr. Bromley Holmes). To give the benefits the report 
ee would cost the Corporation £6,000 or £7,000 per annum. 

е Tramways committee did not feel justified in bringing forward а 
* involving such an expenditure. Therefore, they had 
в report from the traffic manager based upon the Glasgow system. 

t ios ce they had had a scheme for а number of years, and had accu- 
m ated a large fund, so that at the end of a few years they would be 
а и to give relief to men over60 years of age and unable to do any work. 

ey called the schemearetirement allowance fund instead of a superan- 
nuation fund. The benefit society, started some years ago, had been 
| e succeasful, and there was a considerable sum now to the eredit of 
„„ They proposed that the society should contribute 1d. per 
MEN ре аи which would amount to £366 per annum. That was 

me ng e Glasgow system. By an additional contribution of 2d. 
ре eek per member they would get £752. It was proposed that the 
ы committee should contribute ld. per week per member 
о which they would derive another £366. From the proceeds of 
unclaimed property left on the cars they would receive about £400 per 
5 From conductors’ ‘‘ overs” about £200 would be received 
en there might be a contribution of £100 from the Tramways Em- 
pore Social, Athletic and Thrift Society. From all those sources 
тоз derive approximately about £2,164 per annum. They ex- 
poet t ү at the end of 10 years they коа] have a large sum of 
ш ey in hand, approximately about £30,000. They would then be 
е to give retiring benefit to the men. They did not propose to 


allow anyone to come upon the f j 
They often found that ne the ер ordo A PRE 


; 0 years some men w rel 
sine eke ке ыы great many of them would BITE 
with the proposed . R 
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L. C. C. Tramways.—It is anticipated that the extension of the 
Aldwych subway line and the junction with the Victoria Embank- 
ment tramway, which will permit of through running between the 
north and south of London, will be completed in time for the 
inauguration to take place on April 10. 


London Electricity Supply.—On 17th inst. Stoke Newington 
Council considered resolutions passed at an informal conference of 
representatives of Metropolitan borough councils to the effect that 
steps should be taken to formulate a scheme for the development 
of the electricity supply of London by а combination of existing 
undertakings, and resolved to reply that it was undesirable that a 
bulk supply should be provided at the risk of the rates, and that the 
promotion of any such scheme should be left to private one 
subject to proper provision being made for purchase by the local 
authority at a reasonable price. 


Luton.—Some 40 or 50 leading tradesmen in the centre of the 
town have decided to bear the cost of erecting five to ten flame 
arc lamps, to be suspended over the centre of two principal road: 
ways, with a view to improving the lighting of the business portion 
of the town. : 

Being unable to supply 
offer to supply in bulk at 
estate at Putteridge. 

The nssessment of the electricity undertaking has heen reduced 
from £2,600 gross and £1,300 rateable to £1,350 and £750 respectively. 


Manchester Electrical Exhibition (1908).—We learn that con: 
siderab:e progress has been made with the arrangements for holt: 
ing an electrical exhibition in Manchester this year. 

At a meeting of the executive, held on Feb. 8, in Manchester, the 
management reported that, in addition to various suitable sites o 
which they had obtained options, the Manchester Parks Committe 
would consider an application for the use of some spare land on th 
Platt Fields estate, immediately adjoining one of the main 
leading from the City of Manchester, and in the heart of one of the 
most important residential districts. The committee decided to make 
application to the Corporation for its use, and on the 9th inst. unn 
mously accepted the offer of the Corporation for the use of these land: 

A general meeting is being called in Manchester for the 24th in. 
with a view to adopting the resolutions of the sub-committee. т 
meantime draft prospectus and plans of floor space available for exhibi- 
assist those interested in 
will advise the 
management as to their desire to take part in the movement, 
has, we are informed, already received sufficient promises of supp" 
to assure success, The present scheme is on з far 5 ra 
the electrical exhibition at Olympia, in 1905, and as the en T 
space of the proposed building wil be about 100,000 sq. о m 
be room not only for а thoroughly re resentative display 0 е 1705 
apparatus, but also of machinery an mechanical plant to nel. .. 
tricity asa motive power may be readily and successfully appli 5 
view of the time and attention given to the scheme, the jeg n 
hope their efforts will be rewarded by receiving the support o 
dustry and trade generally. 


Maxim Electrical Co. (Ltd.)—It has been found neos i 
appoint Messrs. J. F. Poynter and Grote Stirling cepi ш 
of the debenture holders of this company аз from the pi 
is proposed to carry on the business, and 10 18 hoped t u ol 
for reconstruction may be approved, which will perm! 
creditors being paid in full. 

Proposed Copper and Brass Institute.—At Manche 
week a well-attended meeting was held of copper 80 
facturers, engineers and oth rs to form a! Copper ane n 
tute.” Some particulars of the preliminary meeting Wet? Ё 
our issue for Feb. 21 (p. 725). J presided 2 
Mr. W. H. Johnson (Rd. Johnson, Clapham 4 Morris) МӨ 
were Messrs. L. b. Kirkpatrick ( anc и Re 
Lord (London), P. Longmuir (Sheffield). A. ор i y 
E. W. Buttenshaw (Mane 1D 
Rosenheim, J. T. Mitton and G. С. Poppleton (Lo ао v. үк 
gough (Liverpool University), Joseph сапа a е, a T^ 
ton], G. H. А 
Hirst (Leigh), W. Н. Child (Salford), J. А. Bayliss ( pian 
E. C. Watkins (St. Helens), J. Sumner (Broughton J. 
dlesbrough), O. Langenbach (London), Н. Р. Hall 
be ee) И i 
rt), J. J. nnett (Manchester), 
Petavel, J. N. Pring, & A. Edwards and J. H. Andres olet 
University ; and E. L. Rhead, Manchester School of T Í the 

The CHAIRMAN explained that the meeting arose 5 : 
ance in several engineering journals of a letter written 19 М 
son, of Bedford, proposing the formation of an institu р 
copper manufacturers. Following that letter а meet pg 
vened at Manchester. Fora long while he felt it aus, es? 


current outside the borough, the Council 
the Borough boundary for a supply to ас 


there was no representative institution which could ding we 
of those interested in the metal industry exactly or de üt n 
Iron and Steel Institute. The matter was discussed at ^U move ` 


ing, and a resolution favourable to the pro 
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Dr. Carpenter, seconded by Mr. Rohertson and carried unanimously, 
It was considered, however, that it would scarcely be the proper 
thing to proceed on a resolution passed by a comparatively small 
meeting, and it was therefore determined to appeal to the whole of 
those interested in the industries, not confining it to Great Britain. 
Letters had been received from a large number of eminent firms who 
desired to be present at the meeting or to be further interested in the 
1 These included Mr. E. Bolton (Thomas Bolton & Sons), the 
Ling's Norton Metal Co., Johnson & Nephew, F. Smith. Isaac Storey 
(Manchester), Mather & Platt, &c. Mesara, Vickers, Son & Maxim 
wrote that, while they regretted being unable to attend the meeting, 
they were in 5 with the object in view. Henry Wiggin & Co., 
Muntz's Metal Co., Vivian & Sons and other firms wrote that they 
were in sympathy with the movement, and offering to support it. 
Tho ор institute would advance the knowledge of 8 
metala and their alloys, more especially copper, zinc, tin, aluminium, 
lead, nickel, silver and platinum, and would publish twice a year a 
volume of abstracts of all Papers and hooks on metallurgical subjects 
likely to interest the members. Another object would be meetings 
for the discussion of practical and scientific subjects relating to the 
methods of working up metals. They were rated to support technical 
schools, and were proud of the universities of Manchester, Birming- 
ham, Liverpool, Sheffield, and the older ones of Cambridge, Oxford 
and London. Professors and students were burning to attack the 
рази difficulties which troubled those in the trades, and with a 
riendly union such as the institute would provide they could work 
together with a large amount of benefit. 
rof. CARPENTER said that of course such an institute as that pro- 

posed must be technical, and must be founded by manufacturers and 
those directly interested in the production and working of metals and 
their alloys on a large scale. But there was а scientific side to it, 
and it appeared to be worth while that somebody should a proach the 
leading scientitic metallurgists throughout the world on the proposed 
institute. He had communicated with about 130, and had received 
about 40 replies, without exception favourable tothe project, though 
some of the replies were distinctly qualified. There was one point which 
еы! from these letters which could not be dealt with too early— 
namely, the question of trade secrets, On this point Sir Hugh 
had written: “ The ‘mysteries’ of a craft were all very well in the 
days when most industries rested on an empiric basis, but there are 
very few such left, and as soon as science begins to guide an industry 
the day for secrecy is at an end. There are very few men sufficiently 
expert and with sufficient knowledge to warrant them in disregarding 
the knowledge of others, and it cannot be expected that they will be 
able to obtain the information of which they stand in need except on 
the terms of кри their own. On these considerations depend the 
existence of tochnical institutions, and the arguments on which they 
are based seem to me as applicable to the non-ferrous metals as to the 
ferrous metals.“ 

After considerable discussion the following resolution, moved by Mr. 
Rosenheim (London', seconded by Mr. G. Н. Nisbett (Prescot), was 
carried unanimously : — 

„That while the meeting is favourable to the formation of an insti- 
tute, it is considered desirable, before entering upon the definite con- 
stitution of such an institute, that manufacturers, large users, consult- 
ing engineers and scientists should be further approached, and that a 
later meeting should be called in London, on June 10, for a final decision 
аз to the feasibility of forming such an institute." 

The following were nominnted to form a representative committee : 
Messrs. Stead, Bayliss, Lord, E. Storey, Poppleton, Longmuir, Rosen- 
heim, Harbord (London) С. H. Nisbett, W. H. Johnson, Milton, 
Patchett and Rhead, Prof. Gowland (London), Prof. Turner (Birming- 
ham), with Dr. Carpenter as secretary. 


‚ Provisional Order Transfer.— Oldbury Council give notice of 
Intention to transfer their Electric Lighting Order, 1898, to the 
шоны, Worcestershire & Staffordshire Electric Power Co. for 


Reward for Bravery.—Last week the coroner for the Hendon 
district presented Mr. Frank Hope-Jones, M.I.E.E., of the Syn- 
chronome Co., Clerkenwell-road, London, with the bronze medal of 
the Royal Humane Society for bravery. On Jan. 4 last while skating 
was proceeding at the Welsh Harp, Mr. Hope Jones' attention was 
called to a man who had fallen in the River Brent. The man had 
gone down for the last time in 12 ft. of water. He dived five times, 
but failed to find him. 

Bt. Pancras.—Among the recent applications for current is that 
of зек R. Dell & Sons, corn merchants, fora 5 ampere chicken 
Incubator. | 


Sandown (I.W.)—By a majority of 3 to 1the ratepayers decided 
at а recent meeting in favour of continuing the public electric 
lighting. 

Scott Anderson Electric Smelting Process.— We are informed 
that Н.М. Indian Government has awarded to Mr. Т. Scott Ander- 
son, Royal Insurance-building, Sheffield, a gold medal and diploma 
for services rendered to the Government in the reduction of iron 
Qre and its subsequent conversion to steel. It is stated that the 
Government is now considering a large project in which electric 
smelting will form a part. The iron ores so far treated have pro- 
duced the most satisfactory results, and it is probable that a large 
and important industry will thus be created in India. Mr. Scott 
Anderson is also engaged upon identical projects for the Imperial 


ell' 
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Government of Russia and for & large private firm in Canada, and 
he has also recently received instructions to report upon the possi- 
bilities of electrically treating the native ores of Natal. The firm 
is also treating most satisfactorily copper ores of all grades, pro- 
ducing electrolytic copper direct from the ore at (it is claimed) unde: 
£10 per ton. | | 


Stepney (London).—The Council have increased the salary of 
the borough electrical engineer and manager (Mr. W. C. P. Tapper) 
from 2600 to а maximum of £750 per annum, as from July 24 
last, on which date instructions were given to Mr. Tapper to pro- 
ceed with the preparation of the Blyth's wharf scheme. The scs 
of the chief clerk (Mr. A. J. Squire) has been increased to £210, 
rising to £250 by annual increments of £10. 


Sheerness-Minster Electric Tramway.—At a recent meeting 
of the Minster-on-Sea plot owners the advisability of forming a 
company to extend the electric tramway from Sheerness to Minster- 
on-Sea was considered, and it was decided to leave the matter in 
the hands of a committee of six, with instruction to arrange for an 
application for a Light Railway Order. Mr. George Ramuz presided. 


Shoreditch (London).—!06 prepayment electricity meters are to 
bo installed in working-class dwellings, at a cost of £225, 


Telephoning to Paris.—A deputation from the British Chamber 
of Commerce in Paris waited on the Postmaster-General on Wed 
nesday to urge the revision of the postage and telegraphic rates and 
the charges for telephonic communication between France and 
England. 

Mr. Buxton said penny postage with France would mean 280,009 
as an initial loss for the first year. And if he conceded the change in 
the case of France, he must concele it to every other country in 
Europe. The French Government opposed the idea of universal penny 
post at the conference of the Postal Union at Rome. In regard to 
rates for telegrams to France, a reduction of 4d. per word would mean 
a loss of £60,000 a year. Would the deputation be prepared to accept 
a 3d. reduction in the charge? He could not grant a reduction 
of 14. without incurring a loss of £120,000 a year, and the Chancellor 
of the Exchequer would not agree to that. With regard to telephone 
charges, he thought 8з. for three minutes too high, and wheu 
certain improvements were made in the service —which, he believed, 
would be very shortly—he would be prepared to make a substantial 
reduction in the telephone rates. 


Theft of Gutta-percha.—At the Central Criminal Court last 
week, before the Recorder (Sir Forrest Fulton, K.C.), Charles Boni- 
face pleaded guilty to feloniously receiving gutta-percha of the value 
of #600, stolen from the premises of the Telegraph Construction & 
Maintenance Co. 

Mr. LEYcESTER (with him Mr. Muir) prosecuted, and said other pri- 
soners remained to be tried for stealing the gutta-percha, but it was 
desirable that sentence should first be passed on the prisoner, who, 
until December, 1906, had been for 19 years a labourer in the employ- 
ment of the company. The company employed some 600 persons. The 
facts disclosed showed that an extensive system of robbery had heen 
going on for a long time, and the gutta-percha was removed from the 
company's premises in small quantities secreted about the bodies of 
some of the men, collected at prisoner's house, and then sold to a firm of 
metal dealers. The latter stated they were unable to say what quan- 
tities were bought from prisoner, but whatever the amount was they 
sold the gutta-percha to another firm, whose books had been placed at 
the disposal of the prosecution, and these showed that between 
August, 1905, and January last £5,754 worth of gutta-percha had 
been bought. | 

The RECORDER: There must have been some others besides this 
labouring man concerned in the sale. How could a firm suppose that 
such a man was legitimately in possession of such valuable property * 

Mr. LevcEsTER : It was all sold by prisoner. The matter has been 
inquired into, and may be the subject of a civil action. 

e RECORDER said he would not pass sentence until ho knew more 
of the facts and had heard the evidence against the other prisoners. 
He would, however, make an order that the gutta-percha recovered 
should be handed over to the prosecuting company. 

Thomas Law and James Fribbins then pleaded guilty to stealing 
some of the gutta-percha. 

The Recorder sentenced Boniface to 18 months’ and Thomas Law 
to nine months' hard labour upon the particular indictment upon 
which the latter had pleaded guilty. Fribbins received u nominal 
sentence, which enabled him to be at once discharged. 

The four other men (Branch, Gibbons, Sims and T. H. Law) were 
acquitted and discharged, the prosecution offering no evidence. 

he Recorder commended Detective-Sergeant Leach, who had had 
charge of the case, and advised those who had bought the goods to be 
more careful in the way they conducted their business in future. 


Warrenpoint (Ireland).—At the next meeting of the Council 
Mr. Pegg (Messrs. Wilson, Miller & Pegg) will attend and explain 
his proposals for establishing electricity supply in the district. 


Widnes.—The question of revoking the Council's electric lighting 
order of 1904 has been deferred until the end of the year. 


Wigan. At the last meeting of the Council the minutes of a joint 
committee of the Elec:ric Light and Tramway committees con- 
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tained a resolution fixing tne price of electric current supplied to 
the tramways at 144. per unit. After some discussion, an amend- 
ment referring the matter back was carried. Pos 


Yeovil.—The Council have informed the Board of Trade that 
they consider it inadvisable to carry out their electric lighting 
order, 1908. m 


Electro-Harmonic Society.—The last smoking concert of the 
present season will be held in the Great Hall, Cannon street Hotel, 
London, on the evening of Friday, 27th inst., at 8 p.m. 


Robertson Social and Athletic Club.—On Saturday last the 
G.E.C. Witton football team played the Robertson Lampmakers 
team on the ground of the latter, and the Lampmakers suffered de. 
feat by three goals to one. After the game both teams dined together 
in the staff dining room at Brook Green Works. Dinner was fol- 
lowed by a fancy dress dance in the large hall, at which 850 people 
were present. There was a good display of fancy costumes, and the 
judges fourd it no easy matter to award the prizes, which were pre- 
sented by the manager, Mr. C. Wilson. The visitors included Mr. 
and Mrs. C. J. Robertson, Mrs. Wilson, Mr. and Mrs. Edney, Mr. 
and Mrs. Seymour, &c. | 


Dinner.—Mr. A. C. Cramb and the members of the Croydon 
electricity department generally are to be congratulated on the suc- 
cess of their annual dinner on Saturday last. From the Mayor to 
the latest joined apprentice everyone thoroughly enjoyed the func- 
tion. We are sure the regrets of the running shift” at the 
station must have been more than usually keen. Mr. Cramb, in 
proposing “ The Corporation of Croydon," dealt fully with the ad- 
vances made by his dopartment during the year which by all 
accounts is very flourishing. Not absolutely ‘‘de-energised”’ by 
the arduousness of their labours the members of the department 
have a flourishing cricket and tennis club, and the martial members 
join the Electrical Engineers (an example which might be more 


widely followed), while for the sick there is a club whose finances. 


are in so good a condition that its aid would seem to be but little 
needed. An excellent concert followed the dinner, though for some 
present several items appeared a little too classical. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Salford Corporation invite tenders for supply of annual stores for 
the year ending March 31, 1909, including eables, cable accessories, 
bitumen, cable conduits and pipes, wood troughing and bends, 
cement, lime and bricks, house-seivice ciſtouts, meters, demand in- 
dicators, ammeters (gravity type), circuit-breakers and ironclad 
switches, steel conduits for electrical wiring, electrical fittings, arc 
lamp globes, motor carbons, glow lamps, arc lamp carbons, electric 
motors, motor-starting resistances, iron castings, brass and gun- 
metal castings, iron and steel bars, plates, &c., ironmongery, w.i. 
tubes and fittings, druggists’ sundries, timber, wood fittings, engine- 
room stores and oils. Specifications, &c., from the borough elec- 
trical engineer, Mr. Victor A. H. M'Cowen, Electricity Works, 
Frederick-road, Pendleton. Tenders to the Chairman of the Elec- 
tricity committee by noon March 30. See also an advertisement. 


Bristol Electrical committee invite tenders for 12 months’ supply 
of arc lamp carbons and joint and junction boxes. Copies of specifi- 
cation and forms of tender from the city electrical engioeer (Mr. H. 


Faraday Proctor), to whom tenders by 10a.m. Tuesday, April 7. 
See also an advertisement. paar ккан 


Melbourne (Victoria) Corporation invite tenders for supply of 
about 80 miles of bare hard drawn copper cables. Copies of бы 
cifications, &c., from the agents for the City Council (Messrs. 
Mellwraith, McEacharn & Co. Proprietary, Ltd.), Billiter square- 
buildings, London, E.C., to whom tenders are to be sent by Tues- 
day, April 7. See also an advertisement. 


Hull Electric Lighting committee invite tenders for supply and 
laying of high and low-tension mains, pilot and telephone wires, 
casings, boxes, &c., required in connection with the extensions of 
the electric mains during the period ending March 81, 1909. Forms 
of tender and specification from lhe city treasurer, Mr. T. G.. 
Milner. Tenders to the Chairman of the Electric Lighting com- 
mittee, Town Hall, by noon March 26. See also an advertisement. 


Leeds Corporation invite tenders for supply of steam coal (slack 
smudge or peanuts) during a period of four. seven or 10 dienen, 
commencing June 1 next; also for various goods required for the 
electric lighting department up to March 81, 1909, including iron 
and steel bars, angles, plates, etc., brass and iron castings, bolts 
nuts and: screws, w.i. tubes and fittings, copper bars, strip, plates, 
wire, &c., lead and other plumber's material, ironmonger sundries, 
engineer's furnishings (including packinge, rubber goods, belting, 


READY NOW. 


«THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1908 Edition 
of the Big Blue Book, price 158., or post free in the 
United Kingdom, 158. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 11, 1908. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as.quite unreliable for Manufacturers’ 
and Dealers’ purposes. The set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, an remodelled into handy book 
form ; these are included in the 1908 Blue Book, making 
it the most complete book of the kind ever published. 


gauge and other glass, tools, &c.), oil, paints, varnishes, photo- 
graphic materials and chemist’s sundries, cotton waste and wiper, 
ropes, twines, &c., brushes, indiarubber cov ered cables, mains boxes 
and fittings, and jointing and insulating material, electric lamps, 
fittings and sundries, glass, timber, building material, meters, grey 
tape, towels, &c. Tenders to the town clerk (Mr. В. Н. Fox), Town 
Hall, Leeds, by 10 a.m. March 81. 


Edinburgh Corporation invite tenders for supply of material for 
the electricity supply department for the year from May 16, 1908, 
including bitumen, arc lamp carbons, arc lamp globes, cast iron 
pipes and pavement boxes, house service fuse boxes, and gr 
meters. Tenders to the town clerk, Mr. Thos. Hunter, W. S, by 
March 3). 


London County Council want tenders by 11 a.m. of March 24 for 
roadwork and elatelaying in connection with the reconstruction я 
the overhead system of electric traction of tramways à Chis 
Brixton-road and Camberwell-green. Specification from the 
Engineer, Spring gardens, S.W. 


Rawtenstall Corporation invite tenders for supply, dne = 
laying of steel rails, points, crossings and aocessorie" р xa 
manent way of the tramway», and all materials and la un n 
paving, underbed, &c. Tenders to the Town Clerk (Mr. 
Whalley’, Municipal Offices, Rawtenstall, by March 2. 


Glasgow Corporation want tenders by 10 A. n. m 6 м 
months’ supply of tramway stores, including v. i. r. а um * 
brushes, wheels, tyres and г xles, castings, alvanise p bu 
steel, fuel, &c. Specification from Mr. J. ' 
street, Glasgow. 

Huddersfield Corporation invite tenders for supply jim 1 
phase alternating- current meters required during T 10 Тота 
months. Tenders to the town clerk (Mr. J. Henry ге 
Hall, Huddersfield, by 10 a.m. March 25. 


EE N ) 
Wigan Guardians invite tenders for an electric lighting ое 
installation at the new workhouse infirmary. Tenders 
by March 25. 


Bray (Ireland) District Council want tenders by en 
for 19 months' supply of cables, carbons, house wires, 
lamps, &c. Schedule from the Clerk. 


А brick. 
Tenders are invited for wiring the new V. M. C. bal ene 
Blackburn. Application to Mr. J. J. Parkinson, Rie 
Blackburn. 


| of f 
Leek District Council want tenders by April 11 a ерт 
producer plant and gas-driven generator for their elec 
ment. Specifications from the Electrical Engineer. for abe 
arch 26 101 
Specifications from 


alrymple, 


| 510. V 
The Chief of the Seccion de Telegrafos, sito Corvette pre 
will receive tenders until April 11 for supply of 1090,5 үш 
insulators. The Madrid Gazette for March 
conditions of contract, &., may be seen at 73, 


ly. 
London, E.C. British tenderers must be represented locally 
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Barking Council invite tenders by 5 p.m. of March 24 for supply | with their firm and the i i 
f . у . у request clients to forward all communica- 
of about 4,500 юш of coal. tions to them direct at Blackriding Iron Works, Oldham. 
Batley Education committee invite ten lers by March 81 for | The partnership between Wm. Lawford J ones, Joseph Thos. 
wiring the girls’ grammar school. Westwood and Thos, Hugh Jones (trading as the Jones Westwood 


Electrical Mfg. Co.), Neville Works, Elland road, Leeds, has been 
TENDERS RECEIVED AND ACCEPTED. 


dissolved. Debts by Messrs. J. T. Westwood and T. H. Jones. 
Camberwell (London) Council have accepted th follow; George Arthur Knapton and Robert Ironside Bagnell (trading as 
РРР оде Мз P куы а) tenders Knapton, Bagnall & Co.), electrical engineers, 95, Lansdowne-road, 
Britannia Electric Lamp Works, electric lamps (English make), 100 


Old Charlton, have dissolved partnership. Debts by Mr. Knapton. 
volts, 8 and 16c.p , 5з. per doz., 32 c.p., 5s. 6d., 200 volts, 8 and 16 c. p., 


5s. 6d. per doz., 52 c.p., 6s. рег doz. ; electric lamps, frosted (English BANKRUPTCIES, LIQUIDATIONS, &c. 


make), 100 volts, 8 and 16 C.p., 5s. 6d. per doz., 32 C. p., 6s., 200 volts, А supplemental dividend of 91d. will be payable on March 25 at 
the O.R.'s, 24, Bond street, Leeds, in the bankruptcy of Albert Dick- 


: ne 19 с. р. 6s., ЕА с.р., 63. 6d. Geipel & Lange, Osram“ lamps, 
volts, P. 3, Des ? ; : iv 71 А P ° а 3 : 
phone тоу 037 30 0. P., 38s. 3d. per doz. Private Wire & inson, electrical engineer, 19, Upper Mill-hill, and Electrical Works, 
Dixon-lane-road, Wortley, Leeds. 


Telephone Installation Co., maintenance of private telephones and 
A meeting to receive an account of the windin g up of the Electric 


electric bells at Town Hall and Grove Vale depot. 
Hammersmith Council have accepted the following tenders f. 
P ш Power Development Co. (Ltd.) will be held on April 14 at 21, Iron- 
monger-lane, London, E. O. 


annual supplies :— 
Н. С. Mayer & Co., arc lamp globes and shades, £20. 178., less 24 per 
The trustee (Mr. Т, Leman, 1, St. Peter’s Church-walk, Notting- 
ham) in the bankruptcy of Geo. and John Samson Robson (trading as 


cent.; Veritys Limited, electrical accessories, £16. 11s. 2d., less 24 per 
cent. ; General Electric Co., electrical insulating goods, £15. 16s. lid., 

Robson, Robson & Co ), electrical engineers, Empire-buildings, 
Newgate-street, Newcastle-on-Tyne, has been released. 


less 24 per cent.; Siemens Bros. & Co., Para rabber strip, tape and 
In the эко ору of Archd. Е. Mander (trading as Mander 


solution, £12. 19s., less 23 per cent. 
Whitehaven Council have accepted the following tenders for 
annual supplies : — Bros. and A, F. Mander), electrical enginoer, &c., lately of 62, Vic- 
toria road, and 258, Lazells-road, Aston, the first meeting of 
creditors will take place on March 26 at 191, Corporation-street, 


British Thomson-IIouston Co., carbon filament lam ; Siemens 
Bros. Dynamo Works, metallic filament lamps ; Farringdon Engineer- 

Birmingham, and the public examination on April 30 at the Court 
House, Corporation. street, Birmingham. 


ing Co., Okonite tapes and rubber ; Ferranti Limited and Chamberlain 
&Hookham, meters; and British Insulated & Helsby Cables, fuse boxes, 
The Queensland Government have &ccepted the tenders of Wills 

& Co. for common battery switchboard with 050 subscribers' tele- Re Bruce Peebles & Co. (Ltd ) (in liquidation.)—4A circular has 

phones, and for increasing the capacity of main and intermediate | been issued by the joint liquidators (Messrs. А. W. Tate and J. А. 

frames and multiple jacks, &c., at £7,017, and for additional ap- | Robertson Durham) which gives a record of the action so far taken 

paratus for present magneto board at £195, and that of Fergusson | in this matter, and notifies that creditors of the company are to lodge 

& Co. for malleable tubular cross-arms, flat flange brackets and c.i. | their elaims and grounds of debt with the joint liquidators by April 11. 
Meetings of creditors are to be held at Winchester House, Old Broad- 
street, London, E.C., on Friday, March 27, at noon, and at Dodwell's 
Rooms, 18, George street, Edinburgh, on Monday, March 30, at 


brackets, 
London County Council are recommended by the Highways сот. 
11.80 a.m., when a statement of the company’s affairs will be 
submitted. 
— í—À——————— 


mittee to accept the tender of John Smith (Keighley), Ltd., for an 
overhead travelling crane at £159. 108. Carrick & Ritchie tendered 
Patents Developments. — Particulars are given in advertisements 
of patents for improvements in wireless telegraphy, the regulation of 


at £201 and Thos. Larmuth & Co. at £201. 
dynamos and motors, electric measuring instruments, &c., the pro- 


London County Council are recommended to accept the tender of 
Hadfeld's Steel Foundry Co. for special track work at £838. 12s. 64. 

prietors of which are desirous of entering into arrangements by way 
of licence or otherwise for exploiting same. Communications to 


The Lorain Steel Co. submitted a tender at £838. 103. and Edgar 
Allen & Co. at 2888, 10s. | 
The Postmaster-General's Department, Melbourne (Victoria) 
have accepted the tender of R. B. Hungerford for supply and de- | Messrs. Haseltine, Lake & Co., chartered patent agents and con- 
livery of five sections of telephone switchboard for incoming junc- sulting engineers, 7 &8, Sonthampton- buildings, Chancery-lane, W. C. 
CATALOGUES, &c. 

Voltage Transformers.—Messrs. Johnson & Phillips are issuing 

в leaflet describing their small voltage transformers for metallic 


tion lines for Melbourne central telephone exchange at £2,989. 
Johannesburg Corporation have placed orders with Reunert & 
filament lamps. These are designed for 200/100 volts, 200/50 volts, 
and 200,25 volts, and for periodicities between 40 and 500 cycles. 


Lenz for а 1,000 kw. Belliss- E. C. C. two-phase alternator at £10,960, 

a 500 kw. Belliss-E.C.C. two-phase alternator at £4,567, and three 
The efficiency at full-load varies between 86:5 and 96:8 per cent. 
Portable Wattmeters.—The Union Electric Co. send us а copy of 


Baboox & Wilcox boilers at £7,095. 
West Ham Education committee has placed an order with the 
their list No. 8009, in which a very full description of a line of 
portable wattmeters is given. These instruments are supplied for 


borough electricity department for supply of Osram lamps at the 
d.c. and single-phase or three-phase circuits. In conjunction with 


following rates : 30 c.p. lamps, 4s. ; 50c.p. lamps, 4s. 8d, 
these instruments, portable series resistances are also supplied. 


The Empire Roller Bearings Co. have received an order for fitting 
further cars for Wolverhampton Corporation with roller bearing 

The list is well illustrated and includes specimen scales of standard 
instruments. 


axle- boxes. | 
Whitehaven Council have accepted the tender of the Tudor Accu- 
Pivot Switches.—Messrs. А. P. Lundberg & Sons are sending out 
a loose leaflet describing their well-known pivot switches with 


mulator Co. for a battery of 244 cells and maintenance for 10 years, 
improved mica insulation. The list shows numerous illustrations 


at £118 per annum. 
Barnes Council have accepted the tender of Babcock & Wilcox 
of different types of these switches, and a table of capacities and 
price lists are included. 


for a locomotive crane at £855. | 
Bermondsey (London) Council have accepted the tender of the 
Small Stoves.—Messrs. O. C. Hawkes (Ltd.) forward a loose 
leaflet containing illustrations of numerous additions to their 


rush Co., for spare parts of а 500 kw. set, 

Woodford Council have accepted the tender of the National Tele. 
designs for electric stoves. "These include several types suitable 
for Кш greenhouses and garages, and also a special letter 


phone Co. for fixing call bells at the fire stations at £11 153. 
Bolton Electricity committee have accepted the tender of Jack- 
drying stove which we understand is largely used in offices. 
Tantalum Lamps.—Electric light users may carry about with 


son Bros, for pipes for the cooling tower and floor plates. 
BUSINESS NOTICES. 
them a permanent reminder of the cheapest metallic filament 
lamp" in the shape of a waistcoat-pocket card calendar which 


After the 95th inst. the London office of Messrs. C. A. Parsons & 
Co. will be at 8, Victoria-street, S.W. 

Messrs, Siemens Bros. Dynamo Works are sending out. The colours 
used make a striking combination. 


The Howard Asphalt Troughing Co. (Ltd.), Trafford Park, Man- 
chester, have purchased the whole of the patents formerly belonging 

Exhibition Stand Lighting.—A very attractive booklet dealing 
with this subject in a most comprehensive manner is being issued 


to the Simplified Underground Conductor Co. (in liquidation), of 
by the Franco- British Electrical Co., Compton House, 99a, Charing 


Liverpool. | 
The British Electric Transformer Co., Hayes, Middlesex, are now ^, Chari 
Cross-road, W.C. The scheme includes a system of electric lighting 
which consists of crystal festoons and fittings arranged to take low 


Connected to the Ealing telephone exchange in the Metropolitan 
area, the number being 226 Ealing (P.O.) The company retain ! 
candle-power lamps. We understand that the system has been largely 
used in Continental exhibitions with great success, having received 


their present number on the local exchange, 12 Hayes. 
Messrs. J. P. Hall & Co., Oldham, announce that after 20th inst. many awards. The company will be pleased to submit designs of 


essrs, Loxley & Co, of Leeds, will no longer have any connection 
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systems for complete stands and lighting, or for eleotric lighting 
schemes only, to interested inquirers. 


« La Seulec."-—This is the trade name given to an electric floor 
polisher, a description of which reaches us in а somewhat elaborate 
booklet published in French. The illustrations are intended toshow 
that the apparatus is unrivalled for polishing floors, and it may even 
go to the extent of knocking spots offthesun. The utility of the de- 
vices for this pnrpose is signified by two somewhat novel illustra- 
tions, which must be seen to be appreciated. Apart from the general 
character of the publication, we gather that the apparatus is driven 
by а small motor, which may be operated from an ordinary lamp- 
holder eircuit. Full partieulars will be supplied on application to 
M. Germain, 31, Rue de L'Hotel-de-Ville, Lyons. 


— ÁÓáÉE— — — nó 


PATENT RECORD. 


— eer 


APPLICATIONS FOR PATENTS. 


Nor. he unde~mentioned Applications (except those marked T) are not 
open to public inspection until after acceptance of Complete Specifications, 
Those marked + are open Jor inspection 12 months after the date attached 
to them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk ia affixed. 


December 19, 1907. 


28.003 Wuter, Wier & Вогвхк, Loose handle single-pole electric 
breakers.* ' 

28,915 Кліо MacxETIING Macuine Co., Tirompson & DAvins. Mag- 
netic separating machines. 

28,017 Rob & SMITIIIES. Brakes for tramway and railway vehicles. 

28,040 Mavor & Mavor & Состдок. Control of alternating-current 
induction motors. : 

28,042 Harrison. Electrical heating apparatus. 

28,047 Parsoxs. Turbines. 


December 20, 1607. 


28,062 MEREDITH (LIMITED), MEREDITH & Ewart. Switches. 

28,080 MOSELEKV. Electric measuring instruments. 

28,081 MosELEY. Telephone transmitters. 

28,100 TuoRrE, Prepaid electricity meters. 

28,106 Tate. Storage-battery plates." . 

28,111 Frost. Supports for electric and other lamps. 

28,117 WEIDINGER née Dresser & Kann. Artificial plates for insu- 
lating and other purposes.“ 

28,118 Gappa & Сохт. Steam turbines. 
22/12/06. )*+ | 

23,132 ТАтЕ. Storage-battery plates.“ 

28,133 Curtis. Thermal device for protecting circuits carrying alter- 
nating, ы iret and direct currents.“ | 

28,137 B.T..H. Co. (С.Е. Co., U. S.) Alternating-current motors of 
the induction type. 

23,138 ALLGEMEINE ELEKTRICTITATS GES. 
plied for, 27/12/06.)*t 

23,143 MivoLkv. Generation, control and transmission of electric 


energy, particularly applicable to automobiles and like 
vehicles. 


(Date applied for, 


Electric lamps. 


December 21, 1907. 
1,0994 B.T.-H. Co. (G.E. Co., U.S. 1 , 
15/1007) ( , U.S.) Switches 
28,151 Мозккү. Long-distance and wireless telephony. 
28,164 Mountain & Өївзох and RxxISOx, Jun. Traction wheels of 
electric tram cars. 
28,175 Lewis. Arc lamps. 
28,199 Scorr. Electric circuit-breakers. 
28,201 Laxc. Sparking plugs.“ 
28,212 Horre & Jeurs. Electrical locking apparatus for railway 


(Date applied for, 


signals. * 
28,218 MipaLEv. Electric apparatus for generating current, and 
starting up machinery of automobiles. 


28,220 Tuomas. Starting means for v lectri rices 
helio: oan een or vapour electric devices. (Date 
T December 24, 1907. 
20.1254 WiLEMAN. Switches. (Date lied for 
28,367 SCHATTNER. Мор ый. кылыы ч 
28,588 ''нАмкз IRON Works, SHIPBUILDING & EnNcingenixne Co. & 
Froor. Regulation of electric lamps. 
28,407 Drtace. Refractory bodies for heating by radiation. 
" applied for, 27/2/07.)* t ` 
‚410 Mackness. Dynamo electric machines for generating con- 
28.412 г кайс Med revolving commutators. Ё 
, SENDEN. Signallin 1 ic wav 
plied for, 14/1 67 g by electromagnetic waves. (Date ap- 
22,425 ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. Electric measur- 
8 155 en instruments. (Date applied for, 2/1/07.)*+ 
; .T.-H. Co. (G. E. Co., U.S.) Insulators for overhead systems. 


(Date 


28,079 SvLLkY. 


(Date ap- 


December 27, 1907. 

28,435 & 28,436 GARDIN ER. Electric signalling for railways. 

28,447 Dickins. Preventing accidente on electric railways. 

28,451 нра Lengthening the burning life of incandeseent 
amps. 

26,457 SMITH & SovrHALL. Magnetic clutches, couplings, &c. 

28,476 Escaré, EscaRE, & Олмет. Lamp holder an shade carrier for 
screw cap electric lamps. 

28,481 Barrorr. Homopolar generators and motors. 

28,482 Влкногв. Electrical brushes or collectors. 

28,485 Stevens. Rapid excitation for dynamos of petrol clectrie 
automobiles. 

28,487 B.T.-H. Со. (G.E. Co., U.S.) Machines for coating wires 

28,494 Boon & MELLAERTS. Jointing system for preventing falling of 
aerial wires of electric tramways.* 

28,507 Harrison. Overload indicators. 

28,516 Jounson. (Felten & Guilleaume Lahmoyer A.G., Germany: 
Electrical driving gear, especially for motor road vehicles 


December 28, 1907. 
28,222 Wyn. Trolley pole improvement and wheel guide. 
28,927 & 28,228 Evison & Swan UNITED ELECTRIC Licut Co. & Gon: 
HAM. Manufacture of incandescent lamps. 
28,255 HaiLwoop, Electrically igniting miners’ safety lamps. 
28,277 BAKER & PICTORIAL NENSEAPER Uo. Photo-telegraphy. 
28,281 THomson. Collapsible trolley pole for electric vehicles.“ 
28,289 Bray & Bray, MARKAN & Reiss. Circuit breakers. 
28,291 STEARN & TOPHAM. Incandescence lamps. 
28,305 SCHIKTAUZ. Dynamo-electric machines. | 
28,630 MATHER & PraTr. (Rosenberg, Germany.) Dynamo electri 
machines.“ | 
28,542 HioRTH. Induction furnace. (Date applied for, 1/4/07.** 


Decem er 30, 1907. = 

98,603 Kritcer. Electric lashing attachment for jacquard machine 
28,619 ExsTROMER & EksTRoMER. Secondary batteries. 

98,634 LAM MH & Storer. Electric locomotives. (Date applied for. 

5/1/07. )** 3 

98,647 FESSENDEN. Producing high-frequency electrical oscillation 
and apparatus therefor. (Date applied for, 4/2/07.)*t 

28,649 METALLURGISKA PATENTAKTIEBOLAGET. A paratus for mag: 

netic separation of ore. (Date applied for, 2/AUT.*T , 

91,658 De Matrets. System of feeding current in electric railways 


December 31, 1907. 


28,664 HORNBLOWER. Шешә рүн apparatus. 
con 


trolling electric signs. 
Removing detached or uncoupled vehicles from one 
line of rails to another. 


28,677 HARPER. Operating an 


98,668 Watson. Automatic electrical liquid meter and indicator. 
28,690 KITSEE. Telegraphy. 
2 8 8 е 

„758 EBNER. fed 
28,742 Mitrer. Rotor wheel for turbine blowers and steam turbine 
28,748 DALZIEL. 


legraph typewriter. * 


Electric ignition devices.“ 


Electric train-lighting and apparatus therefor. 


January 1, 1908. 191 15 
5,5604 MERSHON. Concatenated control of alternating-current n» 
(Date applied fer 7/3/07.) 
9 SuEPHERD. Portable electric lamp. 
12 р dp spi A 
HILLIPS. Telephones. . 
35 MAUNDER, THOMPSON X Mircngrr. Braking apparatus for tro 
way vehicles. * -— 
55 WEISSEN BORN. Electrical pattern for manufacture of pol 
cards.“ . mit 
53 E1senstein. Connection of detectors of receiver Ву 
57 Mavor and Mavor & Courson. Electric motors. 
58 EisENSTEIN. Obtaining a self-induction. 
66 LrrrLE. Arc lamp electrodes. ТОГЫ О 
72 EISENSTEIN. Production of undamped ek trical 9 1 5 
79 Ккүгок & SCHIMUNEK. Electro-magnetic враги! 
mining the hardness of paramagnetic metals. 
05 MANSBRIDUE. Automatic switches. 


January 2, 1908. : 
104 Escanz, EscARÉ & Damrey. Electric lamp fitting. 
105 ScuREIBER. Secondary battery. 


112 Van RADEN. 
136 ENTWISTLE. 
125 ee U — | 
HEPHERD LLERY. Trolley poles. fa ani 
155 RENNERT. Electromagnet regulating ОГ switching PP d 
156 SEABROOK. Recording meters of E. M.F. and cur " 
157 O'TooLk. Transmission and reception 0 
magnetic oscillations or vibrations. 


‚ January 5, 1908. . 
170 Apams. Kerb for tram rails and the like. or trat 
174 Вілром. Automatic control of engines trains | al араа! 
electric or any other, in connection with special 9r; 
working the automat/c control, 
177 HiwpLx. Controlling electric motors. v gwitchug at? 
197 Кіхсзвсву. (Western Electric Co., U. phone exc 
ratus for interconnecting the lines of a (е! 


system. es "€ 
220 М№існогвох. Selective electric signalling. 


Magneto electric machines. iii 
Electric lamp and shade holders fo ol hef 


- 


THE ELECTRICIAN, MARCH 20, 1908. 
nn ner BÉ 


January 4, 1908. 
Strengthening electric vibrations.“ 


268 EISENSTEIN, | 
& Вксзи ELECTRICAL | ENGINRERING Co. 


282 CHILTON, NEWTON 
Turbines. 

286 EISENSTEIN. Sender connections for wireless telegraphy or 
telephony. * 

290 SrEMENS Bros. & Co. (Siemens & Halske A.-G., Germany.) 
Multiple switches particularly applicable to automatic tele. 
phone exchange selectors. * 


January 6, 190/. 

304 Fry. Production of high frequency oscillations. 

305 TRENTHAM & HEMING. Compound rails. 

303 Есглхстох. Seal lock for incandescent lamps. 

512 WiwTERINGHAM & Сок. Automatic polarised reversing switch 
for electromotors. | 

925 SANDERS & GREENBERG. Induction ignition coils. * 

527 Lerrourne. Electric speed indicators. (Date applied for, 
9/1/07.)*t 

528 LeatouRNE. Electric motors. (Date applied for, 10/1 [07.)*t 

333 ELIESON. Accumulators. 

354 & 346 Bovrr. (Woodbridge, U.S.) Electrical distribution. 


SPECIFICATIONS PUBLISHED. 
1906 SPECIFICATIONS. 
20,928 B.T..H. Co. (G. E. Co., U.S.) Operating electric motors for 


braking purposes. 

21,504 W.T.-H. Со. (С.Е. Co., U. S.) Refractory metal for incandescent 
bodies in electric lampe. 

23,582 Brock, PkkBLES & Co. & La Сопк. Phase transformers 
specially for transforming single phase to polyphase or vice 
versa, 


25,894 B.T.-H. Co. (G.E. Co., U.S.) Electric motor control systems 
and Apparatus 
23,944 Hirst & GUNNER. Conduit and, junction-box fittings. 


24,448 BT.-H. Co. (G.E.Co., U.S.) Electric motor-control apparatus, 

26,644 LEITNER. Electric supply systems. 

27,558 IIA XN. Automatic electrical cireuit-breakers of the loose 
handle type. 

27,445 Parsons & BALL. Contact making and breaking devices. 

27,731 ANGER Tramcarsor like vehicles. 

29,174 LgirNER. Electric motors. 

29,320 LubECK, Switch. 

29,584 B.T.-H. Co. (С.Е. Co., U.S.) Circuit-controlling mechanism. 

29,618 ScirLE. Sectional poles for telephone, telegraph and trolley 
wires, 

29,639 Scorr. Circuit-breakers. 

29,6594 Scorr. Retarding devices or dashpots for circuit-breakers 
(Date applied for, 29/12/06.) 

29,6398 Scorr. Electric circuit-breakers or switches. (Date applied 
for, 29/12/06.) 

29,655 RuTHENBURG. Electrolytic apparatus. 

29,665 Dawson & Воскнлм. Electrical signalling. 

29,758 L ETX RR. Electric train lighting. 


1907 SPECIFICATIONS. 


98 B.T..H. Co. (С.Е. Co., U.S.) Electric transmission systems. 
155 B.T.-H. Co. (G.E. Co, U.S.) Incandescent lamps. 
298 RavENsHAW, MIDDLETON & TowNsEN». Magnetic clutches and 
brakes. 
523 Соршх. Electro-capillary apparatus. 
759 Howanp. Brakes for tramway cars. 
793 KiLRov, & EvERsHED & ViaoNOLES. Automatic motor starter. 
1,278 B.T.-H. Co. (G.E. Co., U.S.) Operating mechanism for switches 
and other purposes. 
1,501 CLirr. Electrical ignition devices for internal-combustion 
eugines, i 
1,686 Covrape. Service motors. (Date applied for, 23/1/06.) 
2,029 Hewetr & Foster. Electrical devices for exhibiting adver- 
tisements. e | 
2,595 ATELIERS THoMsoN-HoUSTON (ANCIENS ETABLISSEMENTS POSTEL- 
Vinay). Dynamo-electric machines. (Date applied for, 
2/2/06.) | 
2,959 Purves & Sixnorr. Insulators for telegraph or telephone wires. 
2,975 LowrurAN, Method and means for actuating electro-mecha- 
nical fog signals for railways. . 
5,212 TIERCELIx. Locks and switches connected therewith. (Date 
applied for, 20/9/06.) . 
5,615 GUNN ING.. Automati? periodically-operated switches. 
5,908 SUNDERLAND Ёовок & ENGINEERING Co. & BLAIR. 
cranes, winches and the like. . | 
5,927 CovapE. Electric ser vo- motors. (Date applied for, 15 8/05.) 
5,997 Егкствіс luwiTioN Co. & Нлл. Dynamo-electric ignition 
apparatus. 
4,363 B. E. H. Со. (G. E. Co., U.S.) Insulating conductors. 
4,512 GREsLgY. Railway and tramway vehicles. 
4,802 Porlsxx. Signalling in wireless telegraphy. 
7,065 ULLRICH. Coin-freed mechanism for electricity meters. (Date 
applied for, 22/3/06. ) | 
8,1734 Мило. Inductor alternators. (Date applied for, 8/4/07.) | 
8,286 B. T. H. Co. & Dawson, Rotating members of dynamo-electric 
machines, 
8,462 & 8,465 Marcont & Marconi’s WIRELESS TELEGRAPH Co. 
Wireless telegraphy. 


Electric 


for our London stations. 
is an increase of 16,603 on last year. | 
‘show an increase of 3,214,755 units, comparing with the figures of 


‘of the London County Council tramways with 1,716, 


8,623 Stoxe & Micorrr. Propulsion of electrical trains and the like. 
10,259 Le Tatu. (Hewitt.) Wireless telegraphy. i 
11,163 Girrorp & Dixon. Lightning arresters. 


12,860 RivEns-MookE & DoxALp. Contact or commutator for dynamo- 


electric machines. 

15,021 Woopnocsr. Brush-holders and carriers. 

15,259 HickrLEy. Brush-holders. 

15.017 Кслвг. Incandescent lamps with metal filaments. 

15,532 сао (Sub-Target Gun Co.) Signalling system and appa- 
ratus. 

15,769 BEECHER. Electrical railway systems. 

16,098 CowPxn-Corr« Apparatus for electro-plating. 

16,657 ImLE. Turbines. i 

17,492 FINLAVY. Anode for electrolysis. 

17,707 Hunter & WarREN. Switches. 

18,020 LUNDBERG, LUNDBERG & LUNDBERG. Switches. 

18,598 BIEWEND. Steel and electro-metallurgical induction furnaces, 
(Date applied for, 14/8/06). 

19,102 Jacons. Telethermometers. 

21,842 KeLLonp. Adjustable electric lam -hade holder. 

22,012 KJELLBERG. Switches. (Date applied for, 1 11/06). 

25,983 Karns. Insulating end post for railway rail joints. 


Rn ED 


COMPANIES’ MEETINGS AND REPORTS. 


——@—_. 


County of London Electric Supply Co. (Ltd.) 


The fourteenth ordinar eneral meeting was held on Monday, 
under the presidency of Mr. 7 В. BRAITHWAITE. ` 

The GENERAL MANAGER and SECRETARY (Мг. Н. B. Кеп. 
БЫ read the notice calling the meeting, and the auditor's report was 
read, 

The CHAIRMAN said: We come before you as usual to givo the 
annual report of our stewardship, and I think we have a satisfactory 
account togive you. Thecapital account nowstandsat EI, 571, 777.58. Od., 
an increase of £37,000 on the year. Our investments in other com. 
panies stand at £47,931, againsc £49,004. Mortgages stand at £109,627, 
against £86,000, which refers to our Coatbridge undertaking. which I 
shall deal with later. Sundr debtors, &c., stand at £92,667, against 
£82,000, and cash at bank and in hand at £22,544, against £7,340. On 
the debit side our issued capital has been increased by the 15,000 

reference shares which we offered to our shareholders recently. 

f these £10,026 were allotted, and we have received the sum 
of £50,807 in respect thereof. Other capital items remain the 
same. Loans against securities stand at £102,000, against £77,500, 
and' taking into account the cash in hand this figure stands at 
about the same as last year. Reserve for depreciation, repairs and 
renewals now stands at £64,331. 17s. 10d., and sundry creditors at 
£61,202. Net revenue account is £46,181. 4s. 9d., and the net figure 
is £27,181. The question of capital expenditure naturally interests 
you, and I am glad to say the hopes I have held out for the last two 
or three years that this would decrease have been realised. In 1902 
we spent on mains alone £143,857, in 1903 £133,772, in 1904 £83,504, 
in 1905 £82,380, in 1906 £67,813, in 1907 £57,669, and this year our 
engineer estimates that the expenditure will still further decrease. It 
is a natural question to ask whether this capital expenditure has 
proved profitable. This has proved to have been the case in every 
year to which I have referred, and taking the five years I have men- 
tioned together the capital expenditure of £425,139 resulted in an in- 
creased annual profit of £56,604, or 152 per cent. 

Turning to the revenue account, our total receipts are £175,779, 
against £156,218, an increase of £19,561. Works costs have only in- 
creased £5,628, so that after paying the increased coal cost, we have 
left £15,953 increase, against which certain claims have to be met, 
over which the directors have no control. We have, for instance, to 
pay £911 more for rates, 1ncome tax £407 more, wages and salaries 
£920 increase, and we have written off certain items, and made some 
extra provision for bad debts, reducing our extra profit to £10,575. 
Of this we have placed an additional £7,000 to depreciation, bringing 
this account from £16,000 to £25,000. The remaining part of the 


extra profit has gone in increased preference dividend and increased 


interest on temporary loans, partly due to the high Bank rate. We 
have, therefore, applied more than half the increase to strengthen 
the company's position by increasing our depreciation fund and 
writing off an additional amount from our suspense accounts. 

If we take the London stations by themselves, which are the back- 


bone of the company's business, the vesults are even more satisfactory 
thun if we deal with the company's undertaking as a whole. Аз to our 


London stations, I will give you some information of interest. The 


turbine machinery, to which I have previously referred on these 
occasions, continues to work extremely well. 
‘Curtis turbines, each of 1,500 kw. capacity, compared with three at 
the end of 1906. This has helped us further to reduce our КОЕ 


We have now five 


costs. Our lamp connections for the year are an absolute reco 
We have 120,654 lamps connected, which 
Our sales of energy 


During the year we have supplied a section 


its last year. 
2,141,000 uni y 0 units, com- 
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As the Council have now their own 


pared with 743,29) units in 1906. 


power station in working order, we shall have this amount of machiny 
ur 
lighting units show a total increase of 14} per cent. over last year, and 
the increase of 876,024 units in 1907 compares with 574,000 units 
Owing to tho extraordinary deficiency of fogs in the. 
December quarter, we were unfortunate, as we had a legitimate 
Taking the average for. 
the past 33 years, we had the right to expect eight fogs in осы. 
u 
10 fogs were 
due, and we only got five, making altogether a deficiency of eight fogs, 
and this loss can never be made up unless we get eight fogs in excess of 
y by the company in London 


available for our own customers without increasing our plant. 


in 1906. 


right to expect these fogs in that quarter. 


and we only had five, nine in November, and we got them, 
December was a miserable failure in this reapect ; 


the normal quantity. The supply of ener. he сс | 
is almost exactly equal for power and for lighting, a little over 
7,000,000 units for power, and a little under 1,000,000 for lighting. 
This rather dissipates the somewhat widespread idea that the 
supply companies do nothing for the poor power user. Our works 
costs show a further decrease of 117 


credit on our engineer-in-chief, the engineers in charge of our light- 
ing stations and on our technical staff generally. The total in- 
creased expenditure on the supply of these 3,000,000 extra units 
was £5,628. 4s. 5d., of which £5,420. 4s. 7d. was the extra cost of coal, 
so that but for this rise in the price of coal £208 would represent 
the figure of the increased cost for these extra units. The ethciency 
of distribution also shows an improvement, and is now 75:9 per cent., 
an improvement due to the increased sale of energy for power pur- 
ро. With regard to the lamp connections, we topped our 1,000,000 

watt lamps applied for at Dec. 31, and our progress for the current 
year is fully equal to that of last year, or, rather, ahead of it. The 
units of energy sold also came out equally satisfactory. To summarise 
for five years, in lamps applied for we have increased from 416,292 to 
1,001,171; units sold from 4,868,285 to 13,977,179; consumers from 
4,139 to 12,485 ; the profits from our London stations have increased 
from £61,699 to £118,201 ; and our net revenue from ali sources from 
£57,668 to £104,154. In 1902 we realised 4:584. for every unit sold, 
last year only 2:834., so that our increase of business has онеш 
with the decrease in price; and, while we are still making largor 
profits, this stands as a great testimony to the soundness and to the 
efficiency of our engineering staff. | 

Now, with regard to our other undertakings. The Bournemouth 
and Poole Company continues steadily progressing, and has just de- 
clared a dividend эё the rate of 9 per cent. for the past half-year, 
making 7 per cent. for the year. At Coatbridge we have laid out about 
£23,000 in the past year, and business there seems to be developing 
in a satisfactory way. We have been supplying power to thetramway 
between Airdrie and Coatbridge, and alsoa certain amount of lighting 
load to Coatbridge and Airdrie, as well as motor power. Latterly we 
have had a considerable number of local works taking their power 
from us, and this is rapidly developing into a lighting instead of a 

wer station. The increase last year was equal to 29,500 30-watt 
amps, which, for a small station, is very satisfactory. This included 
907 н.р. for power. Last year we obtained from Parliament powers 
for Croydon, Purley, and Sanderstead, and supply was available early 
this year. We are taking customers as fast as they apply to us. 

With regard to Parliamentary matters I am justified in saying that 
the position is decidedly better than was the case two or three years 
ago. Certain statements have appeared in regard to the available 
supply of electric power for London, and some astounding figures have 
been presented. But these statements and figures are an absolute 
myth. We are ourselves supplying 15,000 H.P., and are ready to supply 
all that is demanded of us. This applies to all the other companies 
which have 5 to supply in London. I think it is generally agreed 
that the settlement of the question of electrical supply in London is a 
matter for mutual co-operation between the local authorities, the com- 
pane and the London County Council. There are three bills before 
Parliament at the present time, one a bulk supply scheme, one a link- 
ing-up scheme, and the third for the establishment of a joint committee 
to act in conjunction with the existing companies, the London County 
Council and the local authorities for the purpose of supplying power in 
bulk to the various authorised users. If these bills become law all the 
requirements of London for power will be adequately met. I am not 
without hope that the President of the Board of Trade will add to the 
many services he has already rendered to industry by taking the in- 
itintive in calling a conference of all parties to discuss this question. 
I now move the adoption of tbe report and accounts. 

Mr. A. Н. SANDERSON seconded the resolution, which, after а 
brief discussion, was carried unanimously. 

Resolutions approving the payment of the dividends, the re-election 
of the retiring directors (Mr. F. W. Reynolds and Mr. R. Percy Sellon) 
and the retiring auditor (Mr. R. H. Marsh) were then carried. 

Mr. LIGHTON said he wished to call attention to the remuneration 
which they were paying their directors. As one of the oldest share- 
holders in the company, and having considerable knowledge of public 
companies, he considered that their directors were not sufficiently re- 
munerated. Ten 559 0 ago they were receiving no dividend. Their 
capital was then £509,000, and they earned £16,000 on that sum. At 
the present time the revenue was £104,000 against that £16,000, and 
their capital had increased to £2,000,000. If their board gave the 
proper attention to their business, as he believed they did, thev had 
vastly more responsibility now than ten years ago. Their remuneru- 
tion then was £2,000 and it remained £2,000 to-day. He wished to 
913 йлы: he had not spoken to anyone about the resolution, but as an 
old shareholder he considered that the directora, who had borne the 


ndon 


per cent. on last year, and 
I am sure you will agree with me, and that this reflects the greatest 


| 6 per cent. dividend and to appl 


heat and burden of the day, should have their remuneration reyi 
He, therefore, moved that the remuneration he increased from Ach 
to £3,000 pa annum, commencing with the year 1908. 

Mr. MAKINS: 1f the resolution is in order, I second it. 

Mr. LIGBTON put the motion, which was carried unanimously. 

The CHAIRMAN expressed his thanks to the meeting, and called 
attention to the fact that there was u resolution of the kind some vears 
ago, as he thought rather premature, in the period when Lord tath. 
more was chairman. As the resolution proposed by Mr. Lighton had 
been passed, he felt bound to say that the responsibility involved and 
the amount of time and attention which the affairs of the company 
required warranted the increase which the shareholders had M 
generously made. 

A hearty vote of thanks to the chairman, directors and staff for 
their services was then carried with acclamation, aud the chairman 
briefly replied. 

The meeting then considered a special resolution approving the bill 
before Parliament conferring powers upon a joint committee of 
London electric supply companies, with representatives thereon of the 
London County Council, to make further provision with respect to the 
supply of electricity in London and surrounding districts ; to confer 
powers upon the London electric supply companies and for other 
purposes. : 

A discussion followed, after which the resolution was carried илаш. 
mously, and the proceedings terminated. 


City of London Electric Lighting Co. (Ltd) 


The eighteenth ordinary general meeting was held on Wednesday, 
under the presidency of Mr. J. B. BRAITHWAITE. | 

The SECRETARY (Mr. A. F. Harrison) read the notice calling 
the meeting, and the auditors’ report was also read. 

The CHAIRMAN said: I would call your attention to the cha 
we have made in showing exactly how your capital account stands 
We have shown that our total capital expenditure has amounted to 
£2,268,106, and that prior to Dec. 51, 1 26, we had already written 
off £129,077. 153. 8d. We are proposing to write off a further 
£38,958. Ов. 5d. in respect of buildings, plant and other works dis- 
mantled during the year. It becomes necessury with us, as with other 
supply companies, to replace the smaller units of plant put in the 
early stages by larger units, and we consider the only sourd financial 
policy is to write oif out of revenue the value of those smaller units 
This with other items leaves our net expenditure on capital account at 
£2,091,671. 1s. 6d., compared witn £2,051,960. 5s. last year, an addition 
during 1907 of £39,710. In addition we have reserve funds of £221,206, 
455,921 and £3,000, and we propose to carry forward £20,475. ae 
We have, therefore, reserves of £300,601. 5s. Id. after writing of t 
£176,435. 16s. ld. We aro making the usual transfers to yall 
revenue —namely, £45,C00—and £500 to leasehold redemption ш : 
Altogether we are this year applying out of revenue over £5, in 
strengthening our reserves in various ways. Our ordinary u 
amounts to £709,000, so that we are placing 7 or 71 per cent. : 
strengthening the company’s position. We propose to give you 
74 per cent. to strengthening 
company’s financial position. e have supplied all our ав. e 
quirements out of revenue for some years t. Instead o ge ы 
further issues of capital, and thus increasing the amount of cap! s 
which we should have to pay interest, we have been putting ont qe 
revenue—if I may use that expression—into the business, 1 и 
supplied our capital expenditure in that way, with the гр ро 
the present time we have spent £235,721 on capital account Осу 
subscribed capital. ome 
The revenue account tells a satisfactory story for the Fan 
The increase in gross revenue has boen 218,092, but as и, ono 
ceived £5,518 for sales of current to London County коша oH 
the actual increase has been £23,610, which I think you wil s d 
very satisfactory figure. Our net revenue shows an hich £3 
£12,775. Increased expenses have been : Coal £6,5:0, of 1 5 e f 
was due to the higher price; wages £649, rent, rates An Qn the ойе 
and management expenses £168, total increase £17,891. die реч 
hand, we have effected economies in repairs, 10 diswibatien dani] 
&c., of £2,574, making the net increase in expenses. IT^» ш 
£5,317. We have had to pay £1,457 in increased ban E ок 
owing to the high Bank rate ; we have written down on capl 


strating in various streets of the City, £1,114; and we sone 
Parliamentar ‚ expenses during the year £1,612 The ian ders a 
carry forward a little less than last year after making e divi 
tions and appropriations to reserves and paying the hover 1,000 
With regard to lamp applications, we have now got Wel mes show 
lamps applied for and our actual connections are а aes г, and tro 
the equivalent of 110, 160 lamps connected during the у cer or ben. 
thirds of the increase represents connections tor either P ber 125 
ing purposes. We have received applications for ^ "оу 
lamps this year. In units sold we have increased a little а County 
and if we make allowance for the units sold in 1906 to Lon ite of the 
Council the increase is 2,631,756, or 12) per cent. 15 e result ib 
оре cost of coal, the efforts of our engineering staff | | This is hie 
a further reduction in the works costs of 0-2d. pe i 
testimony to the skill and efficiency with which our 


stew and ibe 
have been managed. We are greatly indebted to Mr. Bailey * 
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able staff sérving under him, all of whom are most loyal to the com- inaugurated a parcels service, which had not proved a financial suc- 


pany’s interests. cess, and they had also introduced the s stem of weekly tickets f 
With rond to Parliamentary matters, for some years past we have | workmen. : MP 7 P = 


had considerable difficulties to contend with owing to various part; 
Ё vis de. DEUTSCH-ATLANTISCHE TELEGRAPHENGESELLSCHAFT.—The report 


ecming forward to introduce schemes. But I thin the position is de. ^ d 
cidedly more satisfactory now. The statements that have been made in | for the year 1907 states that the Atlantic traffic, which exhibited an 
increase in 1906, showed a further increase during the past vear. 


the rs about London's requirements for chea wer not bei t : 
pape 1 „ being me The Vigo traffic has also increased, and the carryin 5 of the 


е entirely erroneous. Cheap electricity is alread at th i 
а 5 7 ач жы Ie Be eq oe Emden- V igo cable has practically been reached. uring the year 


door, and he can have it connected at any moment. У . Y 
Trade recently issued a return showing that during the year ended | the Atlantic cable was not interrupted, but the Vigo cable was acci- 
dentally cut by a cable ship while repairing a neighbouring cable ; 


Dec. 31, 1906, (6,287,518 units w ld b ipani d loc 
pe iden Мда NO T heating Маас only a small loss of traffic resulted. The net profit amounted to 
M. 2,620,217.16, against M. 2, 781, 102.11 in the previous year. After 


puying interest on debenture bonds, providing for reserve funds, 
pension scheme, &c., a dividend of 7 per cent. has been declared. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—At Dec. 31 the 
equivalent of 96,300 8 c. p. lamps was being supplied, against 86,871 
in 1906. Including receipts from hired installations, the profit was 
£12,872. 4s. The amount available for distribution is E5. 513. 7s., and 
the di: ectors have carried £3,089. 11s. 10d. to depreciation (Folkestone 
£2,580. 11s. 10d., Hythe £400, und Sandgate £100) and £350 to 
reserve. They recommend a dividend at the rate of 7 per cent. (less 
tax) for the half-vear (mak ing 54 per cent. for the year). 


GUILDFORD ELEOTRICITY SUPPLY OO. C. TD.) - The gross receipts for 
1997 were £6,466. 198. 5d., compared with £5,975. 7s. for 1906. The 
balance, after placing £1,000 to de reciation, was £3,082. 9s. 8d., com- 

red with £2,667. 14s. Ба. for 19 » when £500 only was credited to 

epreciation, After providing for interest, preference dividend and 
transferring £350 to reserve, the balance was £913. 15s. 4d., and the 
directors recommend a dividend of 5 per cent. for the past year on the 
ordinary shares. There are 588 consumers, against 525 in 1906. The 
total capital expenditure is £53,271. 9s. 2d. 


LONDON ROAD CAR CO. (LTD.) — This company, one of the principal 
operating horse and motor omnibus companies of the Metropolis, haa 


that may be necessary to co-ordinate and improve the electric power 
supply of the metropolis. The three bills now before Parliament (the 
London and District, the London (Westminster and Kensington), and 
the London Electric Supply Bills) will strengthen the existing supply 
authorities. On this subject the Board of Trade would render a 


There are, I believe, about 70 separate generating stations for the 
supply of London, each limited to its own particular area. That 
obviously means that each little generating station has to keep its 
own reserve of separate plant against emergencies and that each one 
can only supply the amount of power required in its own particular 
district. Many of the stations are not at all favourably situated for 
economical production, and if a general agreement could be come to 


up, with comparatively small expenditure for connecting mains, 
London could get all the advantages which it could possibly get from 
any big bulk scheme. I now move the adoption of the report and 
accounts, 

The DEPUTY-CHAIRMAN (Mr. Е. W. Reynolds) seconded the 
resolution. 

Mr. CANDLER asked if the Board of Trade return figure 1:286d. 
per unit was for power alone ? 

The CHAIRMAN : Power and heatin alone. That is the average 
price charged by companies and local aut orities combined in London. 

he motion was then carricd unanimously, as were resolutions 
abproving the dividends, and re-electing the retiring directors and 
auditors, 

At a special mecting which followed approval was given to the bill 
m Parliament promoted to incorporate and confer powers upon a Joint 
Committee of London Electric Supply Companies with representatives 
of the London County Council. "e 

After passing a vote of thanks to the chairman, directors and the 
technical and managerial staffs, the proceedings terminated. 


to £223,688. Expenses, however, increased by £43,244, due to the addi- 
tional motor buses being worked by the company during the half-year. 


sumers now being 535. The net prone was £2,014. 3s. 4d. Out of the 
balance of £816. Qs. Id., after all charges were met, a dividend of 
2 per cent. was declared. 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.) — The total revenue for 
1907 amounted to £297,923, including £27,476, balauce of dividends 
received in 1906 from the North Metropolitan Tramways Co. and re- 
served from previous account. The traffic receipts, which amounted 
to £244,200, show the тани increase of £64,599 over 1906. Af ter 
deducting all expenses chargeable to revenue, including £10,520 for 
reconstruction and renewals, &c., there remains £49,574, and the 
directors recommend that £5,000 be placed to reserve, £25,000 to pre- 
ference dividend. and the payment of a dividendon the ordinary shares 
of 44 per cent. 


NEWMARKET ELECTRIC LIGHT co. (LTD.)—At the meeting last 
week the directors’ report stated that at the end of 1907 the equiva- 
lent of 22,713 8 c.p. lamps was connected, an increase of 989 8 c.p. 
during the year. Additions, consisting of a рове (о one of Ње 
boilers and а feed-water pump, had been made to the plant at the 

enerating station, and had proved of great service. The business 
fad increased to such an extent that the directors found it necessary 
to provide an additional engine and dynamo, &c., at a cost of about 
£2,000. The year’s profit was £2,672. 1s. 9d. After paying іпёегез-, 
a balance remained o £1,962. 1s. 9d., and the directors recommended 
a dividend of 5 per cent. The report and accounts were adopted. 


SALISBURY ELECTRIC LIGHT & SUPPLY CO. (LTD.) — At the meeting 
last week the directors’ report stated that the number of consumers 
had increased from 983 (with the equivalent of 31,769 о lamps con- 
nected) to 1,012 and 33,560. The pon was £5,332. 9s. ôd., and after 

ying interest and interim dividend there remained £5,059. 11s. 6d. 
The directors recommended a further dividend at the rate of 7 per cent. 
for the half-year (making 53 per cent. for the year). £1,500 is put to 
reserve. 

UNITED RIVER PLATE TELEPHONE СО. (LTD.)—The directors have 
issued a circular announcing that they have resolved to make an issue 
of 20,000 ordinary shares of £5 each at par to present holders. The 
proceeds are required for general development, and for continuing the 
work of placing the com 1 300 lines in the City of Buenos Ayres under- 

round. The report of Sir John Gavey, who visited Argentina in the 
е: part of last year and made an examination of the business and 
affairs of the company, is entirely favourable, and he concurs in the 
necessity of the proposed issue. - 

WINOHESTER ELECTRIC LIGHT & POWER CO. (LTD. ,—The equi- 
‘valent of 3,214 8 c.p. lamps have been added during 1907, mak ing tho 
total connections 54,491 8 c.p. The net profit was £7,220. 19s. 8d., 
and, after payment of interest and writing off balance cost of electrical 


BASTIAN METER CO. (LTD.)—At the meeting on Thursday last the 
directors' report and accounts for the year ended Dec. 31 were adopted. 
The report stated that for the six months ended Dec. 31 the net profit 
was £551. 14s. 10d., which, added to £534. 8s. 2d. brought forward, 
made £1,086. 38. Two and a half years’ dividend on the 6 per cent. 
cumulative preference shores (to Dec. 51, 1907) absorbed £301. 12s. 11d. 
and a dividend of 24 per cent. on the ordinary shares £247. 19»., 
leaving £536. 11s. to be carried forward. The report stated that the 
business of the company is being well maintained, and there is every 
reason to believe that 1908 will prov + profitable one. 


BRITISH INSULATED & HELSBY CABLES (LTD.) — The profit for 1907 
amounted to £135,619. 12s. 7d., and with £36,713. 3s. 3d. from 1906 
the total is £172,332. 15s. 1Cd. Deducting directors’ and trustees 
fees, &c. (£4,497. 10s. ), debenture interest 22, 500), depreciation on 
buildings, plant, machinery, &c. (£22,000), transfer to reserve (£10,000), 
transfer to debenture redemption (£5,000), preference dividend shares 
to Dec. 31 (£30,000) and interim ordinary dividend to June 30 (£20,000), 
there remains £58,335. 5з. 10d. The directors recommend a further 
dividend of 4 per cent. on the ordinary shares (making 8 per cent. for 
the year) with a bonus of 2 per cent. (£30,000), carrying forward 
£28,535. 5s. 10d. The volume of trade during the past year, especially 
in heavy cable work, has not been so great, owing to the high price of 
Copper in the earlier part of the year and to the financial stringency, 
and the profits have thereby been adversely affected. It is, however, 
satisfactory that the volume of business done 80 far this year, and 
orders in hand at present, compare very favourably with the corre- 
sponding period of last year. | 

DEVONPORT & DISTRICT TRAMWAYS CO.—Mr. W. G. Bond, who 
presided at the meeting last week, said the available balance was 
£2,156. 17s 11d. lt was proposed to put 2000 E permanent’ 
way г : i tion, £156. 17s. ‘ „Aft сз ап П апсе со 
CCC As terim dividend has been 
: - i : main cause of the in- |- ; ! e 
с, 55 aa Bia and maintenance. font. for the half-year (making 6 per es for the year). £1,500 is 
The year's receipts were £24,498, compared with £24,684. They had * placed to- depreciation and £627. Os. 114. to reserve. 
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WOKING ELECTRIC SUPPLY CO. (LTD.)— 
was £14,135 158. 2d. and expenses £7,095. 16s. 


The total revenue for 1907 
1d., leaving £7,039. 19s.1d. 


STEARN ELEOTRIC LAMP CO. (LTD.) —In return to Feb. 3 capital is 
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ENGINEERING INSTRUMENTS (LTD.)—Issue on Feb. 19 of £1005 per 


cent. debenture, part of series created Nov. 30, 19(6, to secure £5,000, 


After paying interest, the 6 per cent. cumulative preference dividend | charged on com y's undertaking and property, present and future - 
to Dec. 31, a dividend of 5 per cent. on the ordinary shares, placing | includin uncalled capital. No trustees. Previously issued of same L 
£1,500 to depreciation, an meeting other charges, the balance | series, ,000. | 1 
(£565. 38. 8d.) is carried forward. There are 1,109 consumers, with MAXIM ELECTRICAL 00. (LTD.)—A charge on the company’s book П 
the equivalent of 45,305 8 c.p. connected, against 1,003 consumers an debts, present and future, dated March 9, 1908, to secure not more ; 
40,0308 c. p. in 1906. Owing to the rapid and continuous growth of the | than £1,000, has been registered. Holders, Barclay & Co. à 
business the directors contemplate issuing further capital. The capital à 
expenditure amounts to £105,532. 9s. 9d. Application has been made E 
for extending the company's area of supply to Laleham, Littleton, л 
Thorpe, Cobham, Wisley, Ockham, Send and Ripley and Pirbright. д 
CITY NOTES. : 
ч 
— ces zi 
MEMORANDA (March 19).—Bank rate 3 per cent. (March 19, 198. : 

Price of silver 25§—253d. per oz. Conso 8705—87; for money, * 

NEW COMPANIES, STATUTORY RETURNS, 853 877-877 for account scar Pay Dey, April 1; Stocks and : 

ares Continuation Days, Marc and April 8; Ticket Days, Я 

MORTGAGES AND CHARGES. March 26 and April 9; Pay Days, March 27 and April 10; Mining à 

— | Share carry-over Day, March 24. р 

NEW COMPANIES. Prices or Metats (London).—Copper, cash, 584—582; three months à 

L. J. HEALING & 00. (LTD.) (97,137.)—Reg. March 7, capital £100,000 ^ MET сею, Englin, 14.14) j foreign, 154- Nh 188g. 10. le à 

in £10 shares, to ca he busi i : i 1 р D | 551 1 п 
n , to carry on the business of importers of electric and | months, 13868—137. Iron, Cleveland, cash, 511—511; three manths, у 
other machinery, electricians, mechanical and general engineers, вир: 49/8—49 /10 ; › j dn ' ü 
pliers of motive power, &c. Reg.office,84, Fenchurch-street, ondon, E.C. | з 
І HELPTOPHONE CO. (LTD.) (97,169.)—Reg. March 10, capital £1,000 CHARING CROSS, WEST END & CITY ELECTRICITY SUPPLY 00. 9 
іп £1 shares, to carry on the business of manufacturers of and dealers (LTD.)—Particulars will be found on another page of the issuo hy this ч 
in all kinds of electrical and mechanical equipment and accessories | company of £600,000 4j per cent. debenture stock at 93 per ceat К 
used in connection with telephones and telephonic installations, &c., Applications are invited from subscribers in cash, and in addition the D 
апа to acquire from J. J. Chiswell the benefit of certain existing inven- holders of the company's 5 per cent. debenture bonds (of the City ч 
пош 2 05 ү ро Mr. В. E. Smith is first secretary. Reg. Undertaking) which fall duc on Jan. 10 пеки are invited сота, | 
office, 42, road-strect, London, Е.С. for this 4} per cent. debenture stock. e net pro of this 
i ied i iri ; portion of the А 

HYDE-BEADLE POWER SYSTEM (LTD.) (97,170.)—Reg. March 10, issue are to be applied in acquiring. al or any po } 
сары £500 in £1 um to acquire from б. Hyde Bea e the benefit 1 аа ipd pui b о à 
of an invention relating to the transmission of power, to carry out | Simi biri e] all the 5 per cent bonds s | 
experiments for testing, utilising and improving transmission gear, and similar bonds. It к intended to ones е h к deed of 
t іссе А : : soon as these are in the possession of the trustees. The trust deed 0 а 
2 an as business cf mechanical and electrical ongineers, manu- | the present issue will provide that no mortgage or charge p 

rs of marine automobiles and aerial motive-power a liances 5 ‚+. ; ve that 

&c. First directors, C. H. Beadle, Capt. M. H. P iall. San е and created rang in priority to or pari paste bis ошо ally s 
R. A. Smith. Reg. slice. Palace-chambers 5 wo , the company shall be at li e from time to п 8 3 gus Er 3 

d , › №: 1 1 е ; 

IDRAL" PLANTS (LID) (30.136. Rey. March 7, capital £2,000in | long as debenture stook ranking Pa ook doce not ered etl |: 

£1 shares, to acquire the business carried on at Macdonald’s-lane, | of the capital expended on the com ny’s City Undertaking. Th E 
Corporation-street, Manchester, as R. J. Nicholson & Co., and to carry present осу will be due for redemption on Jan. 15, 1941, | 
on the business of electricians, electrical and mechanical engineers, | par, or previously, at the option of the company, or in case of volu я 
manufacturers of and dealers in dynamos, motors and apparatus, &с. | {агу liquidation, at 102. Interest is Ме in January and 4 
Reg. office, 5, Macdonald’s-lane, Corporation-street, Manchester. July. Whe prospectus contains purticulars of the company’s 7l | 
KARABON co. (LTD). (97,198.)—Reg. March 12, capital £10,000 in | un ertakings. The profits for 1907 show а balance of p b 

£1 shares, to adopt an agreement with F. W. Grierson and T. Taylor, | net, after paying expenses, depreciation, and the 4 per enn. doa 
and to carry on the business of wholesale and retail import and export | ture intereet. opies of the prospectus and forms of ge P 
merchants, vendors of electrical accessories, &. First directors, F. үү, | can be obtained from the bankers, The Union of London (ow: |^ 
Grierson m T. Taylor, Reg. office, 5, Church-passage, Shaftesbury- | до) 2, 5 ba peer oni пе D zu on Е 
avenue, London, W. or from the brokers, Mesers. aurie, Milban 581, hresdneeli к 
MACOLESFIELD ELECTRIO LIGHTING а POWER CO. (LTD.) (97,109.)— | " rey or 1 The list clove on or before Tuesday next n Weben, 
Reg. March 11, capital £25,000 in £1 shares, to take S W CITY OF YORK TRAMWAYS CO. —At the meeting ANE Bont E 
electric lighting and other orders, to undertake the supply of electri- wae stated that the company now awaited me "d : ‘able them wo el E 
city, to carry on the business of electricians and engineers, &c. of Trade to the Light Railwa Order, which would епа Pues д 
RAILWAY SUPPLIES со (LTD. (97,067,)—Reg. March 3, capital in the coutse of end employ electric a | 

А : .) —Ree. - ^ | 

£750 їп £1 shares, to take over the "business биге! оп by M 8. | B IS VV 5 55 directors recommend t : 
Jacomb-Hood and W. J. Thorn, as the Railway Supplies C Re HADEIELO E BTEEL FOUNDRY CO. (0Тр) ei share (mskin: . 
office, Palace Chambers, 9 Bridge. street. West у, i 9. 8. | final dividend of 2s. per share and a bonus of 6d. per s. mms [s 
s 8 ne 38. ad. per share, or 174 pe: cent. for the year) £20,635 18 k 

8 ward. : n : 

A TATUTORY RETURNS. | MERSEY RAILWAY CO.—The train mileage run during the hal id à 

£3 5 у WRIGHT (LTD.)—Return to Jan.3 gives capital as | ended Dec. 31 was 416,189, compared with 416,555 during pore f 
2027 di ,980 ordinary and 20 deferred shares of £1 each, of ‘which | sponding six months of 1906. 5,604,295 passenger were сой Mei : 

007 ordinary and 6 deferred have been taken up. #7 has been r e- Musis D 271.524 (exclusive of season ticket holders. Total , 
Ке and £2,006 is considere l as paid. Mortgages and charges, nil: | were £61,027. 93. 2d., compared with £47,359. 7s. 8а. ; ай , 
BURMAH TRAMWAYS CONSTRUCTION CO. (LTD.) — Return to Dec. 51 (exclusive of charges for pumping, ventilation 963.2. qq, qa A 
gives ca ital as £50,000 in £10 shares, all of which have been aiken up: £33,205. 5s. 9d., equal to 65707 per cent., against £ н : 
e received und £10,009 is considered as paid. Mort- to 67:49 for the corresponding six monte а 1 pt d 

8 arges, nil. ventilation and hydraulic lifts amounted to dg. 28 "wp D. 
LONDONDERRY-MOVILLE ELECTRIC RAILWAY SYND. (LTO.)—Tl 8-04 per ceiit., compared with £3,921. 08. 2d., or 8'28 per cen! act . 
capital in return to Dec. 31 is £10,000 in £1 shares of lieh b 507 MOTOR 'BUS COMBINATION.—The undertakings of ue рат Е 
21,425.85 ч up. £1 per share has been called ‘up on 1,607 and | Саг Со. (Ltd.) and the Great Eastern London Motor T = 
consider ed m bere received, leaving £81. 15s. in arrears. £5,000 is (Ltd.) are to be united. р) -The of x 

as paid on the remainder. Mortgages and charges, nil. NORTHALLERTON ELECTRIC LIGHT & POWER CO. (1 . es | 

rofit in 1907 was £142, and a dividend of £5 per cen : 

E 


£4,070 in £10 shares, all of which have b 
de , een taken up. £70 h 
received and £4,000 is considered as paid. Мосс and eee 


MORTGAGES AND CHARGES. 


BRITISH PROMETHEUS CO. (LTD.)—Issue on F 
| )— eb. 15 of 
еншщ part of series created Oct. 30, 1907, о 
‚500, charged on the company’s undertaking and property, present 


and future, includin | 
issue of same series. à uncalled capital. No trustees. No previous 


= ost ы ыы ELECTRIC LIGHT & POWER CO. (LTD.) — Issue on 
. ; 6 per cent. debentures, part of series created same 


і ы a(* 
са песие £4,000, charged on the. company's undertaking and 
y, present and future, including саен capital. No trustees 


is declared on the ordinary shares. 


ROBARIO ELECTRIC CO. (LTD.)—An ordinary d 
has been declared. 


SOUTH LONDON ELECTRIC 8 


ividend of & 1 m 


UPPLY CORPN. 
the ordinary sh 
t. for 1 


shares of the British Aluminium Co. | Ltd.) d is ne gie 
$100 cumulative preference stock of the Canadian Gt 


(Ltd.) to be quoted. 


‘LECTRIC TRAMWAY AND RAILWAY TRAFFIG 


RECEIPTS. 
à ce | RATE 
Е - | |i DIVI NAMB. Wed. | Yims DIVIDEND Busine 
Week AGGREGATE. | 5 DEND сам. Mar. 18. ED. B MAR. 18, 
Line ended. or Doo. || cupere TRI ge et ——n; 
(а) Te of situ] Amount. | Ino. or | ELECTRICITY SUPPLY. ea Peb Lor 
Dec. (а) 10 5/0 | Bournemouth & Poole Elec, Sup. Ord...| 112-124 | 6 14 0 | Mar, Sept, 11 1H 
deen tion Ma h 11 & | & | 2 | ё | 1 0 Do. 4 per Cent. Cum. Pre f. e. 10 —11 4 2 0 Feb Ал 1 
Corporation ......| Marc 1,180; + 57 41 | 56198 - 1.212 10, 60 ро. спе Cont, Cum. Becond Pret 2| 10-108 | 511 6| Feb Aug] || Z 
drie осо ооо ооо есе өөө ооо 4000 009 еве n 215 + 9 ] U St. X e " ug oe 
т " - | 9 9063 + 63 | ^ a ре Cent. Deb. Stock (red.) .. 170 —103 4 7 8 | Jan, Jul 
plo-Argent с АМ 18,794 | + 2,066 | 10 | 183,387 | + 26.086 ge 230 Bromley Kent) Lt. & Power Bhares| #@-58 | 5 7 0 | April, 9 
e te 11 184 + 10 41 12,790 + г 20 St. 47 Ist Debs, —94 i 4 11 0 í Nor ee ee 
ker Bt. оо Ry. s n е + ч и 34,080 |+ 7,089 А He Xr lom Elec.Sup.Ord.| 71-8 | 6 1 6 anch a | ii vis 
сового 049 00€ 500 өөө 0990 000 ооо [T] П - 1,489 t 94 т ent. Pre „„ 6 ES 4 10 0 M Sept °з 
FOSC. „ „„ „ „„ еее ео ээ 6 312 + 2 9 1,971 St. AX Central Co.4Y Guar. DPI 98 m 1 ar, Р 
ih Electric Trama, Lad- „ 11 380 T 28 10 5,615 t 476 Б 2/6 Charing Cross (W. End Ону. Sup. Co. " zu | : 19 i M Bd 
konhead Corpore mm "Pad ote m ur 8 | EN 22 Do. 4% per Cent. Pref. ..... 44-43 1414 9 Feb. Aug vi 
реа А жык ч 6,836 | + 891 N 66,020 + — 9,653 ‚| «x Do. eper Cent. Deb. Stock (red.)... 96 -99 |4 10 Jan, July dez 
prese inde Tii Ea ee аі Ошо Рег Pc |016 s Jan, July | 474, .. 
АР ым чо ESA ace . Wai ayia чт. arte tt Mr m М” Б 6 ee = 
ee ia] +") a | aie Mm ЧЁ Pcie pb ee н 186 fanme ш a 
юп on NS - di sive | + 107 40 rig ала 10 6/0 02 0 ndon Electric Lighting Ord... —1 5 9 0 | Feb, Aug 104 | 10 
’ , + 6,608 . 6 per Cent. Cum. Pref. — 14-129) 4 
F uod) AM M 17,338 |+ 3821 ae 4 Do Do. Ея Cent. Deb Bev S (red.)....... е; 00 June De, 1211 
ford Corporation. .. „, 14 dum „ 0. | 321728 + 2,301 b 4 et Ы т т ы: tock rec) —104 4 6 6 Jan, July 1013 | .. 
ord анон | n 15 “ess | 23 Bo 43,713 1.343 % | Do : Sor Ont: non Ga Prof 23-24 Б 6 8| Aprl Oct| .. | .. 
e: : ; ү lec. Supply Ord... 1@- 6 4 0| Feb,A 
епов Аугев & e| „ 11 8,853 | + 198 10 37 201 н 137 |i] 1060 | ро. 6 dil PY eb, Aug 
B Ul ＋ 08 . 6 per Cent. Cum. Pref............... 11 -1à,5 4 0 1 
гому боерогайов . н 14) 5 + 26 24 | Hs Y 881 88 ti Do. 442 Deb, Btock al paid) (red.)... | ETE 3 9 к July | dien 15 
ecetes [1] - а. А 7 a 67 ° n e Oc. ГОТ. t - 1:0 1 . 
када Tramways зе „ 14 148,002 | + R70) | 10 4602,36 |- 223,856 н HH Folkestone Electricity Supply се rd. 463 к 4 оа V рн 
VVV уз — — 12 a Е r Cent. Cum. Pref. ............... b—& 410 6 | Mar, Sept] -. | < 
e ты Ge dle d m. cis [dn 81 „ 6% 55 4% | Do. eft Deb Stock (red). исо 4 13 0 Feb, 4% | - 
aring Euston & H’stead Ж 11 6,031 = мә 11 67,464 Жыл 3,867 0 Hove Electric Lighting red | 8 -@ 6 7 0 April, Oet 6 v s 
atham & Dist, Lt. Rys. * 132 3,130 ov 11 34,600 | - b f Kensington & Knightsbridge Ord....... 71— 5 14 0; Feb, Aug i: А 
7 & Bouth London HI 2 45 615 | + 9 $10 . 6,139 — 168 6| 6% Do. 6 per Cent. 1st Pref. . 61-7 45 9 Jan, July ы 
y ot B y 16 Arg f 3285| 11 | 37,288 |+ 4% st. 4% | Do. 4 per Cent. Deb. Stock (red.). .. 99 —9 4 1 0 v. тр е 
| * из + н = 3,04 + 646 8t.| 4% Kensiogto. A E ombe: 575 .& Notting Hill E 
e| o H = 540 — 2 o. (Joint Station eb. Boe 99 —108 , 
етн Оо. . б Hn 809 | - 80 | glu 8.909 = i St.| 49% | Kent Elec. еа к 88 —92 : H ; арти, ое a Hi 
pe A Dit Trama. n 6| "| i8| э | это - ' B| 80 f Do. € per Cent. Pre OF HOMME UNI 4 18 0|ManBept .. | - 
" 71 -~ „867 b 0 per Cent. Pref...................... „| 4975 6 0 O0 | Mar, ee ‘ 
асе ааа " п ит|- 23 | 50 10,702 |= 1,331 St. 4% Do. 4 per Cent. lst Mort. Deb. ......... 90 -03 |4 8 0 Jan, Ab m uo 
blin United ... . ee e. н 13 98 1 10 11 963 + $5 5| 8/0 !Wetropos itan Electric Sup. Ord. ш... 6—6} 6 7 0 April, Oet 51] 5j 
aley-Btourbridge ...— „ 13| 4,623 | + 118} 10 | 48,920 + зоны #3 | Do. 4% per Cent. Cum. 22 AN 4151 4 6 0/JaJuy, n) 
dier Stourbridge.. * 11 710 - 66) 9 6.199 — 364 -| 49% Do. per Cent. Deb. Stock iat Mort. 107 —111 4 1 0 June; Dee 
st Ham pedí ” 1.71 |+ 732 | 43 40,111 + 2:26 &t. : A| Do. Н er Cent. Mrt. Deb. Stock(red.)| £6 —90 3 18 0 Jan, July | .. | 
п Ham Oounoll . і i 791 — 36 w | 4456 4+ 186 100 49% | Midland Elec. Cor. for P. P. lat h ort. Db. 97 —10 410 0 June, Deo 
Мег Corparatlon «ee „ 13| 2 — 4] 50 | 16800 T 493 ip 10 4% „Feneastie & Dist. Elec. Ltg. Ord. . . 88—68 4 11 5 Feb, aus. 
teahead & Dist. Trams 6 те ss э; à 100 4% Do. 4% per Cent. Deb. . ... ...... 93-98 412 9 Jan,July| > . 
NN don nee 919 | - 3 9 9,119 + 383 5 87 Newcastle Elec. Supply Ord- (2-63 6 5 6 Feb, Aug 8 
3 8 M" 16,545 | + 123 | 41 | 219,535 J 18,384 5 5% | Do. b per Cent. non Cum. Pref, мшш öl- 5 4 15 3 Feb, Aus . 
vvesend — Northfleet бл 121 + 5811 1,365 |- 57 100 4% | Do. 4 per Cent, Mort. Deb. red. 1007. 95 —97 4 3 4|JanJuy |. .. 
at Northern & Oity Biy.) ” 14 ieo | — 81| 9 113 j- 139 . 1 37 | Northern Counties Elec. Sup se. o.. = es | Mar, Aug | =>. 
Northern,Plocadily,&o. „ 14 1.672 - 188 11 | 20119 |- 801 [| 1 4%) Ро. 4j per Cent. Deb... ...... . 05—07 |418 9 Jan, July. 
Vie eee s 6,285 | + 1,135 | 11 59,200 |+ 17,876 10 8/0 | Notting Hill Electric Ord..................... 114—1 5 11 0 March . ni [ Ha 
rüepool оон s 3 451 - lw] 9 4,367 |- 974 „5 4% |tOxfo Electric Ord. . .. 5976 616 6| March .. p 
stings Elec. Trams Co... , 13 199|- 87| 9 20:9 |- 13e | St. 4% | Do. 4perCent. Deb. Stock . f8 —95 4 4 6 Jan, July .. E. e 
еы aim * 13 745 - 7| n 790 718 5 99 | Bt. James & Pall Mall Elec. Ord.......... 7à-tà. 5 179 Feb Auzi & 8 
ma „1 1,431 | - 1t | t0 78,149 |4 3,297 5 8/6 ре 7 per Cent. Pref. ..... 64-7 5 0 0 Feb, auß 
ха District Council.“ 2,107 + 85| 50 | 122,45 + 6,551 | 9t 83% 5i pe r Cent. Deb. Btock (red.) . 80 — 0 (317 9 Jen, Jul .. .. 
eston District uneil 7... ae as és ШН т) 5. „ cat T Markets Electric Впр. Ord... 4-14 M en 
eee 130 T 11 se 6967 |+ 431 | 8t.| 4% | Do. 4 per Cent. Deb. ок MERE 79—74 |5 8 0 Feb, dug the 
ce гене Cor: % e „1 336 | - 6| 50 19,395 ⁴ 1.114 % | South Jondon Electric Supp 22-38 |416 0! April.. 28 9 
row Se alin See n a = E. E i + 129 | l 0s] сша Mite ^n Elec, vee Power Ord y - ; 400 $4 cus 
| agi 50 = } t ly [ . per ent. um. res ‚өөө өө -1 5 2 Feb, Au ee oe 
ghley Corporation a 13 145 | - 8| 37 6,611 + — 3:5 [ St.) % Do. de Db. Stk. Red... —.— 101 —104 | 4 8 0 April, Ot no 
idermins » 6 £0 | - 2 9 768 11 5 2/6 | Urban Electric Supply Ord. ... J4—2] 1115 6|А pril. Oct .. .. 
» H 138 | — 19 | 43 6,761 173 „5| 2/6 | Do. Б per Cent. Cum. Pref, 4: $ —?34 10 0 0 April. Oet 
„ [ 1163 + 153 30 | 12585 |+ 2.264 St) 48%) Do. 43 per Cent. Ist Mort. Deb. 89 — 417 9,AprilOct .. .. 
„ II £183 | 114 10 11,462 |t ggu | !| 50 | Westminster Elec. Sup. Ord. .............. 727-*) |518 0 Маг, Zepft : 2 
üben reten „ 6 , 118 - 5 4 д! + 135) 5 2/8 | Do. 43 per Cent. Cum. Pref. | 9-54 | 4 2 0 Jan, July 5j 5 
25 » = 1 
mef e 1 вале т М) nere 200 . Тае RAILWAYS, TRAMWAYS,&c. 
e dol + 6 143 2100 |+ 184 . 4% | Baker St. & Waterloo 4¥ Pep. пэ ВБ 8) —92 |4 7 0 Jan, July 
» lH 99 | + 2| 80 5.674 |+ 192 Ue Bath Elec. Trams Pref. Ord. 6 18 0 April.. E 
„ 15 1,311 | - 31111 15˙121 |+ w | ве m Do. 6 per Cent. Cum. Pref... u" 57 0} Jan,July .. op 
EN 7| 10,501 | + 260 10 58,261 — 543 St. 4 А Do. 4 Piat Mort. Deb, Stock ( red.) .. 91 -96 413 9 | April, Oct 8 
don Unt „ 729,954 | + 2,213 | 48 [1,590,207 |+ 837,101 i 11 0 %| B'ham & Midland Trams 4} 1st Db. Bü. 98-96 415 0 Jan, July . 
садое {е өө, „ 14 05,31 | + 15 11 54303 4 , | 1 4 Bristol Tramways & Саггіа F Ord. ...... 132-192 | 7 11 0 Feb, Aug 
00 11 151+ 1124 3,90 |+ 163 geld ро. сш, Pref. (folly pa paid)... . . . 1—9 4 9 0 „ 
1 Е Бене % 14 114 .. 52 8.102 x 1 10 Eo r Cent. . .. 100 —102 | 3 18 0 Feb, Aug tee. "ud 
ey БАП эы... „ 14 11.000 + 891| 50 | 730,872 |+ 48,746. ц е ritish Жест Traction Ord... .. 1 -M .. | June De 19 1% 
thers way . of oon 1b] 1.980 + 153 11 90,966 |+ 1,015 gt 57 г. 6 per Cent. Cum. Pref... ee] 44-463 |11 18 0, Feb, Aug "m 4t 
deen Plat. Rail „ 14 120 | = 2 9 1770 i+ 42 Bt. 41 Do 5 per Cent. Per tan Da Debs. . e $7 -100 5 0 0 April, Oct 9» се 
ropolitan El Tr way „ li| 9,008) + 573 37 98,503 |+ 10.038 St. ; 2 Genk 4} per Cent. 2nd Deb. Stock . 1 79—76 |6 0 0; May, Nor is 
ро ес. Trams... „ 6| 4.588 + 719 9 430.0 + 9,521 8b. 4 tral London Ordinary Stock ........... 68 —66 4 11 О Feb, Aug 6 6:4 
Malon ыгы» „5 6 200 4 2 9 2.783 4 141 | gel 3 Do. 4 per Cent. Pref. Stock 82 ~84 | 4 14 0 Feb, Aug 72 " 
on С orporation „ 11 mis algo | тов |- “Г S| 25 | Do. Peer dent abs. 42 —45 | 4 9 0 Fe 4.3 $84 
rt (Ma упе „ 14 3,019 | - 285 50 302,079 |+ з7 | gc 4 OE 4 per Cent. Debs. 100 —103 | 8 18 0 Jan, July 101) 1.0 
ы 10 % as „ 14 561 - 13 | 20 33,93 |+ 2,083 | t arin Zuston&Hmpstd Fer. Db. Stk.“ 81 —84 415 8 Jan, July | ++ « 
ен PENR rporation » D 379 X 17 119 11,144 188100 (у City of Birmingham Trams.6%Cm.Pref., 48-44 |5 2 0 April, Ос .. .. 
am Со n yde PT i 6 519 EM 13 9 5,113 + 69! St 1 ci e 4 per Cent. Ist Mort. Dobs 69595226 98 — 101 | 8 13 0 А ril, Oct ae 
BIN. 5 e » 151 1.810 + 42] 51 97,20 |+ 6,295 St. Hx m & poo London Bly. Con. Ord. 87 —8) 5 14 6| Keb, Aug 33 sij 
(NW. run rl ge neon acd 13i " 43 6.777 Н 103! gc 67 des Cent. Perp. Pref. (1891) . — 114 -17,4 63 Feb, Aug 
фо ) lec. таш, ii 13 1,437 + 1 41 15,493 EM 634 y St. BY Do. (1896 666 ЫЫЫ 112 —115 47 0 Feb, Aug | oe we 
шош бору » 6 y9 + К] 9 914 + бь I St. 57 m (1001) zt „6 6 60098009290 ооо 059 009959 ооо вре 110 ~118 4 8 6 Feb, Aug ee oe 
e poration .. 70 11 1,50) + 15 50 91,290 На 666 1 St. 47 r . о еее өөө 1 6 —109 4 11 6 Feb, A uy 6 
бө Кеш ее „ 6 1,76) = 16 9. 19,018 + 691 10 * 0. т Cent, Perpetual Debe. a. | 101 —104|817 0 May, Nov 103 1014 
pore ration 5. H 667 9. 11 7346 + 157 ] у Dublin’ nited Trams. Urd ...... - 12}-133 | 410 6 | Feb, Aug ES 
Hon ..| n 13 (8) | + 50 too 2.08 + 4597 | 10 o | Do. 6 per Cent. Pref... 124 -134 | 6 9 0 | Feb, Aug 13] .. 
LEE „5 6 als 5 9 aid <x “п 100 .. | Gt. Northern & City Rly. Pref. Ord. iu 1-12 is Feb, Aug ЖГ 
borporation „, 18 oats | аз a 227. + 9| ael az | Do. aperi „Piccadilly & Brompton t} 6 8 0 Feb, Aug * 
leld Corpora m 4 49 + 3 9 E 18 5 4/0 H LI r Cent. Deb. Btock .. 87 =; Я 4 9 0 Jan. July | 89 SE} 
wnd са 9 85 ʻi и 5,365 | + m 35 282,177 + 11,602 st. 4 ren pibe Trams, 65 Cm. Pr. 97 си, ‘ ү, d ABE Get T" E 
rporati seve » 260 + 0 19,016 + 221 1 Ф801 DO. 48 DD. 8 ũWW·v ee ee = рп et ee we 
55 m i е gts = “ v 1355 + 101 18 05 { Im Do па тешне To «зө кө өө; — 01 aud | i 1 ^ Mar, Bept | a Oa 
Tram — " 18 + 9 ins 2 85 7 . „66 too opo ton -— ar, 5e we vé 
7455 inà „ 6 sos | - 11 9 7.744 4 189 a 43% ‘1 of Th per Cent. Debs. ... . . . . . 93 —94 415 9 Jan, Вери | РЕТИ 
Aland G s Juba „ Mi 671 21 œ | 28,166 + L'lU st. 43 o e d Da Bibel Cent. Рге 4-10 .. (Маг, Bept 
eie кыр tion . „ 10 10511] - 192 50 66,327 — 3,864 уг, y ү рет nt. Dab. Stock.. sesse. 68 —3 6 7 0|JunJuy .. s 
District . „ 11 409 4 9 19 9.405 |+ — 1,036 ^ tj anarishire Tramways ..... 9}—10}' 6 13 0 | Feb, aug и 
lon Corpora hevos œ 6 857 | + 16 9 7.601 + 366 St. 5% | Lance. Utd. Trams 6 , Prior Lien Db. St.] 91—04 5 6 0 Jan, July! .. .. 
Corporation sexies. ao М 137 | - 242 и i 0 е Eu Overhead Railway oe 1 ц — { Ма Feb, Aug : 
8 a dE Gage E 333 1 st. i Boas ee ө ЖО а A M 
side Trams 00. Ж | » ii TH E 15 i | n t 2] 10| 5/0 London a United Trams. ö x Cum. кре 7 —8 6 5 0 Jan. Jub и 
27 Elec Baroo di Ed 3|. "азу с 195 Mec НЕ ГАК Dod per Cont ah Mort Deb. Stock | 82-8) 418 O| Jan, duly D A 
му Distriot Louneli.../ March 11 Tii | + #1] t0 | aon o 189 St.. | Do. 8 r „„ 
. „ 14 муо + 18 1 Saus j+ des 1. Metropdiitan Elec, Tramwa в Def. . "| yey | с | April. = 
Ham Оо D... 50 12 365 + 8 90 15,815 + 685 ] 0/6 Do. ко C t. Cu P 14 " 1$ | A P п... | as 
ae ids РЕТ 13 2,116 + 29 50 113,073 f 2, 161 St. 4 р at ce са. Dab. 806 Lp ә 2 1 5 10 6 Feb, Aug E 
uper-Mare .. E ; * : 4 eM T и Eds AX о. рег Соп{. Ое oK. q 97 -v9 | 411 0 | Jap. July | i P 
pton Co. St.] 4% Metropolitan Kailway Consolidated ...... 354-3411 7 6 | Feb, Au < 
НУ 6 41| - 3 9 3.97 „Aug ser. 357, 
hampton Оогрп ” 57141 + 50 | St. 212 Do. Surplus Lande Stocks . 65-635 4 1 6 Feb, Aug 297 66 d 
er. өөө „ И 765 ^ 40 | 21.957 | 8t.| 372 Do. 83 per Cent. Preference. ; 66 —:9 1:31) w! Feb, Aug : 
„ 6 270 + 1 9 | 2,36 |+ 73 | st.| 332 | Po. 3 Per Cent.“ A Prefereuce eM 76 —79 4 9 9| Feb, 205 |^ d 
dre WR hw M EP. + | - 7 9 | 807 |- >| St.] 842 | Do, Bf per Cent. Convertible Fref... 71—74 ' 4 15 9 Feb, Aug NEN 
dre Woollen District, — 1,053 + EU n 11,631 e St. 307 ро, per Cent. Debenture Stock 91 —94 | 814 6 Jan, July 1 ei 
ТЕО NOR АЗЫР A UA 2 per Cent, "A" Ditto... 89—09 816 0|Jan July 908 90 
^ corresponding year. lus 2 days. 7 
3 days. Partly electrical, f Minus $days 1 Minus 3 days. $ уз ; In E сайы; the yield, allowance bas boen mada for accrued interest but not for redemptios 
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Price uni mu. D quw 
o TATEA Droa [Syrer zo | A [omt МАМЕ, ee tk EE Db. Dm me 
Price | RATE Х | DIVIDEND | wr TO REL | igh la 
кыйып = OT EOS TEMP. DUE. MAR. 18. р TELEPHONES. ` £ad 4. 
5 | e ‚28. : -| Low -1H 48 
F Der : NAMS mer | i p^ 98 | Amer. Telephn. & Telegh. cap d Bar p. a du 9 Jan, Ich 
a Den Y8 а, TRAMWAYS— Continued. вка, ere) faco @ | Bo, Gall raat $08 Meis жи WEN CES Aana 
\ ee -* 7 ce oe ee rtug'se e e 7 | | T 
;  |ELECTRIG RAA Iway Ord. ...... oa . | Feb, Avg! - db КАК ded . МА 518 0 Nor... | 
litan District Railway 90 —2 2 5| 8/0 | Chili Te lephone Ord. y I '5 0 0 Mey, Nor 
St.. Mo. Eriemian Pref. Е cre by 7 в Feb, Aug 05 | . ) 9% Honte vi rC ds аа Tiny 510 6 Feb, Ang 1 г" 
a 812 Do. шше. pe EL Utd.) 4$ 9 317 0 Je 4 Nal 94 National Co. Pret. Sto пыште] 108 —110 5 9 0 Feb, Au ы 
t. . lec v8 13 — 0 an, т^ m t. on ens cee Е 5 0 0 ны 
3% Do. 8 Е per Cent Conroltd; кш о ооо Маг, Jah n0 под | в. 70 De 6 per Cent Cum. ieee = у аа вос Fe, аҹ "T 
St 3^ . 4 per Cent. Midland Rent-cbarge т" 5 6 3 Jan, July Єз 10 . 6 per Cent. Cum. ref.. 53-58 49 0 0b, Aug. 
St. 4% Do. Stock 4 ene pei 108 —118 3 j Jan, July | ++ | 7 | i0 % | Do. on-Cum. 8rd Pref... ЗИ O| June,Dee | 
sc| 13% Do. i per Cent Prrp, Deb. Stock „ .. | 5| 2/6 | Do. 5 per Cent ao r Cent (r04): ол a Zos iHe Jan, Ju itj y 
St. 67%- To. 4 per Cent. Ditto it Cum. "Pref. } 14 8 00 A pl, Set н ч St. x * Do. 4 per Cent. Deb. Btook et ео... 111 5 12 0 April, det 
Ft. 1%: New Gen. Tzact. 6 per icone tee 1— 618 0| Feb, Aug .. 186. 4 „ ч lA—ly, 5 0 0 Apel 0s, 
E. "Dos per беш, Cum. Pref eer оао . . pent Do. o рет Cent. Red. a — 15 5 10 — |4 2 0 ЛШ 
1 06 | Do Cent. Deb. Stock ........:... 4—14 | 0 Jan, July! -- m st. 4% Do. 4 per Cent. ebd. гей.) = 680 Jay... | 
Do. 41 per te. 67 Cm. Pref. 2 117 an, Pell. Au . lephone Co. of Egyp 6 —6 | 
ы: UM, 8 et Ble, rem & IS КЕШЕНЕ e д д ei a United er Cent бшш. ICE ELI i 
Bt 4% | gunderlaad Dist. Elec. eCo ef London. 40 1 Merch. .. . 5 2 | ро. 4 Deb. St. Ked.. а ры 
100, SY | ‘Tadereround Elec. is Treat Ord. me а |o Say | . ра e Do. 4 | 4 
О Jor e per Cant Cam: Pref . e FIMAUGIAL, INVESTMENT, м. 0 1. 
о. ете ооо ове € : 1 aa, el 
в 4j | Do. 43 per Cent. 1st Debs. = E 70 TTE 1 ' 
| * oe o ес. 086... vee ооо . Ж 6 08р ө. E 
~ | ELEGTRIG MANUFACTURING, аа E ао amis < gg | 19 89 | Globa Telegraph а Trato TR dnt о SEL 
| Aron кеси Meter ONE NOD 32-7 1 18 ч April, Oct | 312 38 10 67 Budd. Cables Tras’ (Gert.) .. | 
J gat T "mM 8 -ii ‘aie ee 10 
| ИҢ | Babcock & Wilcox Ordo di $16 0 | July, Feb mulo | COLONIAL AND FOREIGN дн | 
TORE Do Pelr i Bf Gola tel Bh th | 41g O |Jan | >: о. RARWATS, TEAMWATS, “ы f [ais ou oe 
к eU Pent "t Mori Deb red) 101-16 f € 6 Jan, July | - . Ыз | Anglo-Argeutine 6% Cum. Ist Pref. .| $ „ 
SIE Sc or EE ee aaa (pat rc mE ICE 
БЕШТ: сл Mor. Dal. Bick zs ae a March =; „ 84% | Auckland Antes recie штен. Ord... „ | ey er к 
e Cent. Mor 0 " Mar Т bane Electric куе 101/4 9 0 Jen, Juy 
t. 4X Do. 4 per ng. ee U é es ] 2/0 paip um. Pref. ences —]101 4 Ы " 
gf e. Pss ет Cent, Pref den d. g sigi 1 5 = | с G ^ Mar, Jab ii | ioi 5 17 5 . Bp iu i 12 at r : н т are А 
9 .. Cent. Perp. 1st | Jan, July $ | 8t. Do. olumbia El. Ry. Df. Ord......... 107 — 1 Jan, Joly Boi 
44° | Do. 4iper Btock ERT, 610 0 Jan, Sahl ems BY вон 05 "өө —109 4 12 0 Ја, 
Bt. 441 Do. rope on die — int Е & 5 0| Jan, pd 106 . BC 6% Do. Г nigel rb. Prot. Stock.. | 201 —104 4 6 ан | 
5 6/0 “Bor pet Cent Cum, Pref... esi) 61s | зго MED MAT 1% St. 52 р by Cum, Por Mort, Debs. . 101 — 108 Ae 
6 o rt De e. re 1 y^ EM jü A N De 86 2101 : N 
аг 44% | Do. 47 er Cent Im ор! MN 14 7 6 Fe roug Mis 100 7 Do. Vancouver Power Ds St ...-e 98 C i816 Apri et 
1'17 „ Cat IM Mort Deb. (red.). M SIM азо Heard MSN Ns St. 412| шо. 43% Perp Belgrano Ord. ... (P TEE |517 6 Apri Ot 
gt. 4 i per Cen T jegraph Ord. ...... 1 1 s 5 1 0 April, 8 ay Š 3 0 Buenos Ayres & “A” Саш. Pref — 44-54 5 17 6 apie 
1, 0/9§ che wee (Ship юш. Pref. н как госте в MO Шо. 0 per ное ооа 10—18 4 6 3 l 30 
0% Do med Rlectrieal Co. —.— 63 —& 9 4 0 “Det s» os 8/0 | Do. ' Cent. Debs. лыш. 3 —105 | 4 15 
April, Oc 5, 9A 5 per Cent. De d.) 102 
] 0/83 Consolidated Signal Co. Uem MI |6 0 0 Јар, July | --| t. 57 | Do. Бре r Cent. 2nd Debs. (re 4. Ja nl. 
2/0 Соо CHE Cum. Pref, Sera 14-9 7 10 0 Jan. July | | ев 5% Do. 6 Elec. Trams (1901) Lt | e5 -9 5 1 Olds, 
4% . De. pion & Co. (Nos. 1 to 06000) 7. „ С И p ee we 3 1 0 Ра 
8 3/0 |" Crompton Cent. lat Mort. Debe. (redo 1—1 | b б'Верг....| lon Debe BE.» Grand National Ord. ...... Sit 1518 | dan Jur | 
орос орк | 010 TOR Bex cds m 5| .. Buenos Ayres nt. Cum. Pref. . 100 1 8 9 Apel, o. 
1 075 Davis & А Со. Ord. rena Е уы | 411 6 TP jag 11 ДӨ 5 2/6 | Do. 6 per erent Pref. Debs. .. " 10) —104 | 507 9, sy И 
5 2/0 Dick, Kerr t. Cum. "Pref. .. woe —102 4 8 0 ар, А d oe 10 ba Do. ba ve Ist Deb. Bonds. ese one “oa —95 5 5 0 ! 
0 Do. 6 per Cen = 12 0 0 | Feb, Aug «ж төз Do. er Cent. т в lst Mt. Db. 
Wt n | sain k per Cent. Be ac ph.) (£8 pd.) Т -h 5 0 Ї yon ANS “Ше е 69 | Buenos s Ày yres DU OIN ist NC Wu on ‘ Fad 
m Dee Coal MCA DA SEE) . сено маг, Ju, 1 . . 6 Bieb. Btock 250 Paid ( to 187.910) - 113 10 50 
Be 1% Do. Sper се 2nd Deb. Stock = Ка an, жил Ж Ез 8/6 | Calcutta Tramways Prein 45 : 
BEDA аера зева i-h MES Ы 62 6 10% 4% | Do TAA үс "т кыр 410 6 PASA 
. кыч тн Cent. Cum. Pref. . 60-7) 6 8 6 jan July |j ej = 1 44%. Do. 49% кара Shares .. Sh. 5157 | 410 6 | Е 
t ix n 4} per cent. let Mort. Deb. (red. J ( 4 -$ | өө July nace os ee Bs. v. C of Buenos Ayres Trams Co. (1904, 100 ты | : п | Mag, Not 
К as aue ue x ET T 3 1 у {ос "РТТ = 1 
9, .. oo 5 Poa 5 17 0 д, July eda w 1; Do. 4 рег Cent. car oa Mt. Db. 89 — | — 
2 77 Pe 7 Пос Perp. 1st Mort. Deba. 71 21 D | Mer, Bent | 5% | Colombo Ir. tion Co of Hong Kong 5 87 —92 5 8 | 
И, General Теле (1900 oft, Deba 9 ЖОЕ à $10 0 Кер Aug E © W 5 Mort. Debs. . 8 77005 в) —85 617 0 Fed lar 
49 To. 4 per Cent. Ist Mort. Deba. 1 = Fe ug ee ee R Con. * ш» rt 
St. 4 Го. 4 per Cen h Works Ord. і 4 5 6 Havana Kiec. Hy. i Jur 
Tele or. 43-6 Mar, Sept 1; 6% a " Jan, Ju 
FN. Potoa pas инве E iei ie fam imo c dca Т 
а рег Coun Mt р" Wrke. UP i819 0 | April. Oct X (| 6% | Do. perCent. . A" De ep аво inus 
dia Rubber, Gutta Porcha $9 —101 | 8 April ...... (9 6% | Do. бре t. B" Ditto .. 4-1 6 6 Jm, 
+ 1 "шк 4 рет Cent. Debs. (red.). een? 4—{ 6 3 Nov [20007 sa Е b 6 vo. Rec E call Ord met і | : 6 0 Jan, Jol: 
7] % | National Elec, Construction Co. d. 1. Ord. 3-58 8 10 0 мау Nor „o Tref. . . ggg 6 2 0 JP 
1 #/ „Lt 6 0 6 Deb: 3 A 
1, ow? y agr ioc. ыды ЕС! ж кыа 417 0| Jan,July| = | .. 100 un Do. s ber Cent. Reg, Mort a. - % = 5 11 1 Feb. AR 
1 до 0 per Cen t. Perp. Deb. Stock = a * se | ae [в iras Elec. Trams. б Bonds... 76 M 640 > 
1 2: m LE St. 5X Madras 1,000 Gold 15 7 6 . 
St. 814 То. 4j VVT Ый uly | £24) 81 |5 | ; anila Elec. Ry. $1,000 Чо -814% 61 
1 i. A^ оша Cum. Prof. osses.. $183 6 7 0 N y 1 i ^el Mexico 1rame чо. Com. St 5% Gold Eda. : 825 | выш 
5. m Maintenance xd &bonvs —108 3 17 6 , is MP] 5 о. Gen. Con. 1з 4 p Cent. 9) —108 4 М 
40 4% fs aper Cent Pag. Bend това, 100 3 7 8 6 5 1% ро А, Montreal Bt. By. Sterling тев DNI 
ир 17 Vickers Sone Mazim, Lia (Ord. a 5 ean 13 т .. ve | ae рз 44% ‚ Debs. ПТ но rd ее. e 105 — 10 4и 3 
| 5 erenc 1 Ж 109 lec. Eod à 
e S% | Do. B per Gent. non-Cum, Preferred 2 =at ze e, p10 SIR RES pr M o E 
i. {| Do. d per Cent iat Mort Do Bk POE ES OPERE Dec SE 105 b! 3/0 | Bangoon, Elec. Tr det 
20 4 30 * Ne Co 6 per Cente Cum. Prt ih 3 0 0 Apr. Uot Eu t | 44: De. “i tat Mort be ob, atk. & Power ©. 121 — -188 : | ^ Jae be 
{ та.. eave е ð ГЕ * Жел Paulo Tra к a (6 —У/_. о. 
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Г : 0 Do. 6 per Cent, Cum, Pref Dele | 72 —77 |6 а in eon Cent. Jat Bit, $500 р Bonds 99 —10 
100, 44 | onto Ry. Со. 15 
| 100 44% {Тогоп IeiTY 
TELEGRAPHS. June Dec) - klau ELECTR 
essee: 2 —3 E en * AND FOR „гер 
nae n Umm 4h 1 o My AEN жан PPLY, 40. -. 617 Ж 
10 . Do. Б рег Cent. Debs. (red.) а i 54 —57 616 0 F, My, Ag 99 |9ri suU , Cu. Pr. . | 8- ub 5170 p K 
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Auditors’ Report on the L.C.C. Tramways. 
ELSEWHERE we give an abstract of the report by Messrs. 
W. B. Peat and F. W. PIXLEY, respectively President and 
past- resident of the Institute of Chartered Accountants, 
ipon the accounts of the London County Council tram- 


ways, 


The loss of about £1,000,000 there mentioned has 


ееп greeted by the general public as wicked waste, or 
8 an absurd suggestion, according to different shades of 


olitical opinion. 


Without wishing to have any political 


Pinions ourselves, we are inclined to sympathise with 
he latter view. Messrs. PEAT and PIXLEY arrived at this 
gure by considering the amount paid for the old horse 
'amways, and by noting that after electrification very little 


left of the original material. 


By taking the original sum 


aid and deducting certain sums realised or repaid in 
‘gard to loans, and by allowing the value of existing 
aterial, they conclude that there is a sum of about 
1,000,000 without an asset, and that, therefore, this sum 
is been lost. With this conclusion we cannot agree. The 


КЕККЕ .. 922 


925 


Illus. 925 
LL Е 925 


* 


Second Series (Weekly), 1878. 


Price SIXPENCE bz pet 
Abroad 9d.. оғ 18 cents. or 900., or e 


goodwill of such an undertaking, along with the rights of 
running tramways, should have a very material value, and 
cannot be neglected. We do not say that it is necessarily 
worth as much as £1,000,000, but we do nòt think it can 
be legitimately said that no sum should be paid in relief 
of rates until this amount has been wiped off. On the other 
hand, we think it will be generally agreed that 60 years, 
which is the time allowed for the repayment of the greater 
part of this sum, is far too long. Twenty -five years would 
seem a more reasonable period. 


— — 


PASSING on to the subject of renewals, we agree fully 
with the attitude taken up by Messrs. PEAT and PIXLEY. 
The view has been taken by the Council’s advisers that a 
minimum allowance of 1d. per car-mile should be set 
aside for a renewals fund. A few years ago the Council 
appear to have been somewhat in favour of such a course, 
but, curiously enough, whereas in most undertakings the 
sum set aside for such a purpose increases as time goes оп, 
the sum set aside by the Council is at a lower rate for 
each succeeding year, and in the estimate for 1907-8 it 
only amounts to something like 4d. per car-mile. If the 
full amount had been set aside there would have been a 
loss and, necessarily, nothing in relief of rates. At Liver- 
pool the sum for renewals amounts to 1:01d. per car-mile, 
at Manchester it is 136d., and at Glasgow it is even аз 
high as 2d.,so that the London County Council cannot 
feel themselves supported by other municipalities working 
on sound commercial lines. Moreover, with long periods 
for repayment the renewals fund is increasingly important. 
Incidentally, it is interesting to learn that repairs have 
increased from 0:8084. per ear mile in 1903-4 to 1°3194. 
in 1906-7. To the lay mind this may seem alarming, 
but it is only what is to һе expected in a new undertaking, 
and is not important as regards renewals unless the recog- 
nised figures are largely exceeded. 

— 


ANOTHER point on which there has been a good deal of 
criticism at times is tle cost of street improvements. It 
has generally been felt that the cost of these improvements 
has not been charged sufficiently to the tramways account, 
and this is fully borne out by Messrs. PEAT and PIXLEY’s 
report. They find that there is a sum on account of im- 
provements amounting to £1,251,560, of which а con- 


siderable but unascertained proportion should be charged to 


the tramways. Finally, Messrs. Peat and PIXLEY conclude 
that the valuation of the tramways has been put at too 


— ee —— — — 
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high a figure, having due regard to the possibility of super- 
session. by some other system of traction, and the insuffi- 
cient allowance for renewals. As a net result, possibly the 
ratepayen will gather that a tramway system does not neces- 
sarily: afford eh relief to the rates, and that great care is 
necessary to avoid a false financial prosperity which is 
most easily created. 


Е 


Postage on Scientific Publications. 


Ir is to be regretted that the recent deputation from the | 


British Science Guild to the Postmaster-General in regard 
to a reduction of postage rates on scientific publications 
met with,very little success. The cost of postage on these 
publications forms a very considerable proportion of the ex- 
penses of every scientific society. On the other hand, the 
total postage so paid forms a very small proportion of the 
receipts of the Post Office for general postage. It seems, 


therefore, only reasonable that the Government should en- 


courage scientific societies tothe extent of extending the 


newspaper rate of postage to such publications. The Post- - 


master-General, in. replying to the deputation, agreed that 
the circulation of such literature was advantageous to the 
country, but he was evidently afraid of interfering with 
the uniformity and simplicity of the Post Office system by 
the creation of any special rates. Undoubtedly such rates 
might cause confusion in the sorting department if special 
provisions were not made, but we think that this difficulty 
. might be easily overcome. For example, it should be com- 
paratively easy for publications of this kind to be sub- 
mitted to the staff of any Post Office at the time of posting, 
and to be officially marked as accepted for the reduced 
rate. If the Canadian Government can afford to carry 
catalogues across the Atlantic at the rate of 1d. per pound, 
it appears to us that there cannot be any very insuperable 


difficulty in making some similar concession to scientific 
publications. 


—— 


Electrical Fires. 


The credulity of the general public in matters pertain- 
ing to electricity is almost unfailingly taken advantage 
of by the reporters to the daily Press whenever occasion 
offers. Thus, within a few hours of the recent outbreak 
of fire at the Drury Lane Theatre,a paragraph appeared in 
the daily papers giving as a possible cause of the fire the 
fusing of an electric wire. It may be remarked that this 
is the favourite expression, although, as a matter of fact, 
the fusing of an electric wire is a most unlikely occurrence. 
Some interesting figures regarding the causes of fires were 
contained in the annual report for 1907 of the Chief Officer 
of the London Fire Brigade, which report was abstracted in 
our issue of March 15. From this it will be seen that 
94 fires were officially attributed to electrical causes 
and 344 to gas, the corresponding figures for the previous 
year being 105 and 405 respectively. Misleading infer- 
euces may easily be drawn from these fivures, and one of 
our contemporaries connected with the gas industry, by 
calculations based on the number of electricity and саз 
consumers, arrives at the conclusion that in proportion to 
the number of consumers electrical fires are about three 
times as numerous as those due to the use of gas. This 
assumption, of course, ignores the fact that electricity is 
employed in practically all the largest establishments, 


while gas is employed in practically only the smaller class of 
property. Thus, the electrical installation at, say, Messrs 
Gamage’s would be put on the same basis as a four-roomed 
house lighted by four gas jets. Calculations based on 
the number of consumers are thus useless, a more equitable 
basis being the number of points at which lamps are in us, 
or else the number of miles of electric light wires and gas 
pipes employed: Our contemporary also remarks that a 
considerable proportion of the fires due to gas are сапы 
by negligence and are, therefore, preventible. But we fal 
to see why a number of the electrical fires should not k 
equaily considered as due to negligence, since they my 
arise from a careless replacing of fuses by ignorant people 
with any handy piece of metal, resulting in large leakage 
currents instead of merely the melting of а small fuse. 


—— Áo OOO — — 


Faraday Society.—O wing to the illness of Sir Oliver Lodge 
F.R.S., his presidential address to the Faraday Society has be 
indefinitely postponed. | 
Finsbury Technical College Old Students Associatios — 
This Association will hold a smoking concert in the large ball 
of Anderton’s Hotel, Fleet Street, E C., on Tuesday evening 
next, March 31, at 8 p.m. 


Electrical Engineers Volunteers:— The London биге fer 
March 24th contains an announcement that Mr. Frederick Hil 
Masters has been promoted to the rank of second lieutenant 
їп the London Division (Electrical Engineers), Royal Eng 
neers (Volunteers). 


Wireless Telephony.—According to the WF orfenbladet Prof 
Birkeland has for some time been experimenting with a кёп 
of wireless telephony, particulars of which are not given, 
is stated to have succeeded in establishing communication 


tween stations at Christiania University and at Frognerkilen 


Royal Society.—At a meeting of this Society Jg 
afternoon the Bakerian lecture, on “The Thermal an A 
trical Conductivities of Metals and Alloys at Low don 
tures," was delivered by Prof. C. H. Lees, F. R.S. and à 10 
on the Values of the Board of Trade Standards of am 
Electromotive Force.” by Messrs. T. Mather, F. RS. stt t 
Smith, was among the Papers read. 


Junior Institution of Engineers.—Sir vile ие 
O. M., F. R. S., has been elected a vice-president 0 seit 
tution in succession to the late Lord Kelvin. ME ee 
Geikie, F R. S., and Prof. J. J. Thomson, F. R. S. m une 
elected to the same position. The first local sec cuam 
ing over 1,000 members, has been established i NU 
with Mr. F. S. Pilling as chairman and Mr. К. = 
67, Wordsworth-road, Small Heatb, as hon. secretary. 


zavitati Lor 
National Physical Laboratory—At the ие of | 
Rayleigh, chairman of the General Board, а 1 7 5 s 
were present, last Friday afternoon, at Bushy | фет 
the ({епега] Board of the Laboratory and Е тр e int 
buildings and apparatus which have ree found d 
the equipment. А description of these э! 


1 
б . а al re b 
where in this issue, in connection with the annu por 
the Executive Committee. 


ani "D 

Wireless Telegraph Notes.—From Rome it Аб vi к 
preliminary steps have been taken In connec stations iP 
establishment of a series of wireless telegrap б 
the Benadir coast. The station at Модайохо 18 = 
of about 1,800 miles. . 

The Pall Mall (та:ейе- announces that wire done“ 
apparatus has been fixed by Navy men e T ondon, wi 
the new Admiralty buildings in W hitehall, “ication yiii 
object of establishing radio-telegraphic eon К 
dockyards of the country and the Channel Fleet. 


of Interop“ 
Oable Interruptions. рее. 15, 198 
Paramaribo — Cayenne. ..... T 
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„Wireless Photography.”—It is announced in The Times 
Engineering Supplement that Herr Joseph Rieder, of Steglitz, 


near Berlin, kas lately been experimenting with apparatus by 
which wireless photography is said to be obtained. A glass plate 

i i йш 
powder. This, before it was dry, was brought into contact 


was spread with shellac solution and sprinkled with a 


with a highly sensitive photographic plate which was pro- 
tected from light waves. When this system was exposed to 
electric waves a distinct representation was observed on the 
plate after development. It has further been found that the 


metal powder at the places of strongest exposure showed the 


smallest density of aggregation, in opposition to what might 
have been expected. It was not found necessary to de-cohere 
by shocks before submitting the apparatus to anew experiment. 
Researches show that specially prepared plates of this descrip- 
tion were sensitive to electric waves at distances of about 
250 yds. Herr Rieder is at present conducting further. ex- 
periments in this direction. | 


Observations on the Barretter.—In a recent issue of the 
Physikalische Zeitschrift, K. E. F. Schmidt describes some 
The barretter studied was of the 


experiments on a barretter. 
original thermal type in which an extremely fine wire has its 


temperature, and, therefore, its resistance, altered by the pas- 
sage of the current from the aerial. The behaviour of barretters 
having wires with diameters from 0:02 mm. te 0:001 mm. at 
different temperatures and carrying different currents was 


studied and curves obtained showing their properties. With 
barretters standardised in this manner measurements were 
made which proved that an atmosphere of hydrogen greatly 
increases the constancy of the oscillations produced by a spark. 
It was shown that the sensibility of the barretter increases 
with its resistance, and that the finest possible wires should, 
therefore, be used, The total resistance of the Wheatstone 
bridge should be as low as possible. The sensibility does not 
vary to any extent with variations of the external temperature 
within ordinary limits. 

New Metallic Filament Lamps. According to the Electrical 
World, F. M. F. Cazin has recently patented a method of manu- 
facture of these lamps in which a primary core is coated 
with an electrolytically deposited layer of alloys, the layers 
decreasing in affinity for oxygen from the core to the surface. 
This latter consists of a rare metal oxidised on its exposed 
side. The core may consist of carbon or other practically in- 
fusible material, which is coated electrolytically with a metal 
like the natural alloy osmiridium. The outer layer may be of 
a metal having little affinity for oxygen, such as uranium. In 
the claims of the second patent, it is stated that the layer in 
contact with the carbon із “ partly inter-impregnated with the 
carbon," and that on the surface ic is coated with an oxide, all 
the metals having а high point of fusion, and the inner ones 
having more affinity for oxygen than the outer ones. The 
metals in contact with the carbon may be of the ruthenium- 
osmium class, and the outer one of the rare metal class, coated 
оп the exposed surface with its oxide. The third patent relates 
to a filament which increases in thickness towards the ter- 
minals in order that these may not become unduly heated by 
the passage of current. | 

Engineering Works in Austria and Bosnia.—4A Paper on 
this subject was recently read by Mr. A. S. E. Ackermann, 
B. Sc., before the Civil and Mechanical Engineers’ Society. 
The author describes a tour-arranged by the Austrian Ministry 
of Railways for the members of the British International 
Association of Journalists, the route being planned to include 
places of heauty and historic interest, but not comprising many 
points of engineering interest. Among the latter, however, 
was an electric trolley tramway from Innsbruck to Fulpmes 
1,200 ft. above Innsbruck). It is 19 km. long, is known 
is the Stubai Railway, and was the first line in the Tyrol to 
mploy electric traction, being opened іп 1904. The author 
‘emarks that, although Austria appeared to be well supplied 
vith water power, this has not as yet. been utilised to any 
seat extent. Electric light and electric trams were, however, 
net with in most towns and villages, surface wiring in the 
(tels being almost universal. Even hotels high up in the 
nountains had electric light, and in at least one case this was 

btained from coal and not water power. 
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„Electrical Volunteers and the Territorial Army.—The 
London Gazette contains an order made by the Prince of Wales, 
on behalf of the King, that on and alter April Ist next the 
several units of the Yeomanry and Volunteers will become- 
units of the Territorial Force. Amongst the new units are 
the following companies of Royal Engineers, which in some 
cases comprise the whole and in other cases only a part of the 
old Volunteer companies (shown in parentheses), the other por- 


tions of the old companies being engaged in work not specially i: 


electrical. 


Ist London Divisional Telegraph Company, London Wireless Tele- 
graph Company, London Cable Telegraph Company and London 

alloon Telegraph Company ‘London Division Electrical Engineers) ; 
Lancashire Fortress R. E. (Mersey Division Electrical Engineers]: 
Glamorganshire Fortress R;E. and Welsh Divisional Telegraph Com- 
pany (Severn Division Electrical Engineers) ; North Riding ortress 


(Tees Division Electrical-Engingers); Northumberland Fortréss | 
R. E. (Tyne Division’ Eléctricul Engineers); Highland Divisiohal Tele- 
graph Company; (Ist Aberdeenshire) ;*East Anglian. Telegraph Com- 
pany (Ist Bedfordshire): Wessex Divisional Telegraph'Company (1st 

evonshire and Somersetshire) ; Northumberland Divisional Telegraph 
Company: (Ist Durham)’;;London’ Air: Line Telegraph Company (East 
Londgn—Tower Hamlets); South Midland Divisional Telegraph Com- 

ny (2nd Gloucestershire, except H Company) ; Scottish , Wireless. 

elegraph Company, Scottish Air-Line Telegraph Company and-Scot. 
tish Cable Telegraph Company (Ist Lanarkshire) ;- Lowland Divisional 
Telegraph Company (2nd Lanarkshire) ;. West Lancashire Divisional’ 
Telegraph Company (Ist, Lancashire) ; East Lancashire Divisional Tele. 
grap баар ‘(3rd ‘ Lancashire) ;-Home Counties Divisional; Tele. 
graph Company (lst Sussex) ; West "Riding í, Divisional Telegraph.. 
Company (Ist Yorkskire—— West Riding); Northern Wireless Tele. 
graph Company, Northern Air-line Télegraph Company and Northern: 
Cable Telegraph Company (2nd Yorkshire—West Riding). 


г 


SET RE шоно ЕЛЕЦ 
ARRANGEMENTS FOR THE WEEK. 

FRIDAY, March 27th (to-day). \ | КЕ У 

„ "> PHYSICAL SOCIETY, TW. 
pm. Meeting at the Northampton Polytechnic Institute, John- 
street, Clerkenwell. ‘Agenda: Notes on the Plug Per- 
meameter"; On the Use of Shunts and ‘Transformers. 
| with Alternate-Current Measuring Instruments,” ** Оп Watt- 
meters, and “ Experimental Demonstration of Alternate- 
Current Wave Propagation in a Helix,” by Dr. C. V. Drysdale.. 


| Ет.кство-НАКМОМІС SoorETY. 
& p.m. Smoking Concert at Cannon-street Hotel. 


RovAL INSTITUTION. 


9 p.m. Meeting at Albemarle-street. Discourse on Radio- 
Active Change in the Earth," by the Hon. R. J. Strutt, F. R. S. 


SATURDAY, March 28th. | 
STUDENTS! SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
10 a.m. Visit to the Thames Iron Works. 


ROYAL INSTITUTION. 
3 р.т. Meeting at Albemarle-street. Lecture on Electric 
Discharges through Gases," by Prof. J. J. Thomson, F. R. S. 
Lecture IV. 


TUESDAY, March 31st. 


MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7:30 p.m. Meeting in the Physical Laboratory of the University, 
Manchester. Paper on ‘“‘ Electrolytic Corrosion," by Prof. 
W. W. H. Gee. 
Institution of Сун, ENGINEERS. 
8 p.m. Meeting at Great George-street, Westminster. Paper on 
Some Methods of AME Adopted in Hospitals and Asylums- 
Recently Built," by Mr. E. R, Dolby. - 


THURSDAY, April 2nd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8p.m. Meeting at Great George-street, Westminster. Paper om 
„High-Speed Electrical Machinery," by Messrs. G. Stoney 
and A. H. Law. 
CIVIL AND MEcHaMcaL ENGINEERS SOCIETY. 


Spm. Meeting at Caxton Hall, Westminster. о on “ Ef- 
ciency of Boiler Heating Surface," by Mr. C. H. Wingtield. 


FRIDAY, April 3rd. 
RoYAL INSTITUTION. ; 
" p.m. Meeting at Albemarle-street. Discourse on ** The Modern. 
Motor Car,” by the Right Hon. Lord Montagu of Beaulieu. 


SATURDAY, April 4th. 
Roya Institution. | 
$ p.m. Meeting at Albemarle-street. Lecture on Electric Dis- 
charges through Gases,” by Prof. J. J. Thomson, F. R. &. 


Lecture V. 


CAPACITY OF CABLES. 


BY F. J. О. HOWE 
(Of Messrs. Jobnson & Phillips, Ltd.) 


(Concluded from page 866.) 


Summary.—The author points out the errors arising in the measure- 
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cluded that the self. induction of the cable causes no епу 
in the results obtained by the capacity bridge method af 
capacity testing. Further experiments were carried out t; 
determine whether the capacity of the resistance coils used for 
the ratio arms caused any error in the results obtained, which 
justify the writer in asserting that any modern Wheatstone 


bridge by any first-class maker can be used for this p 
ment of the capacity of cables by the methods in general use. In the 


case of low-tension cables such errors are unimportant, but where high- 


and give reliable results. Numerous tests have been taken 


tension paper-insulated cables are concerned the errors are much with the secohmmeter and capacity bridge and found to agree 
greater. e author gives results of an investigation which finally | perfectly with the results obtained from the charging curre 


led to the design of a combined bridge for resistance, inductance and 
capacity tests, the operation being simple and the results accurate. 


when using а sine wave. The following tests on a four«m 
pilot cable will be interesting as an example of capacities teal 


. Whilst experimenting the writer found two disadvanta ges or „ күк e Foret 
de E а aa x ES seeded Mad which was 566 yds. Its dielectric resistance was approximate) 


- 
= 


Tenner” 


Secohmmeter 


— 


| 


Ета. б.—ОпрхАвү WRHEATSTONE Ввіров as Caracity BRIDGE. 
Resist. of Dials 
Capacity of cable= Resist. of Arms * Value of condenser. 


especially on a null method; the second being the unsuit- 


800 megohms per mile; therefore, considering the numeral 
relation between its dielectric resistance and its capacity fairy 
accurate results can be expected from the capacity test by the 
discharge method. The results obtained are shown in 
Tables VIII., IX. and X. 


Table VIII.—/enits obtained. by the dixcharge method. 


Core 1 against Cores 2+5+4+ Pb =0'094 mid. 
Core 2 5 „ 173747 Pb 20094 „ 
Core 3 » „ 1+2+4+РЬ -04094 „ 
Core 4 js „ 172737 Pb -0'004 „ 


Table [X.—Reanlts obtained by the charging current mol. 


Connection. ay eee | Remarks. 
Core 1 agst 2+3+4+Pb tar otis: 0:092 | 2K TCS ане 
Cores 1+2+3+4 agst РЬ............| 0197 48 ане 
Cores 1+ 3 agst 2+4+Pb...... ..... 0124 aK +5 . K ⸗ 
. HUN IMMUNE 


с; : : i ` X.) were obtained on the 
ability of a plug resistance box when using a telephone as de- | The following results (Table Were | 
tackor, A Bird objection being the necessity of having a high. | capacity bridge using a secohmmeter with six small dry cell 
frequency machine, requiring regulation of excitation and | and a d'Arsonval galvanometer. 


adjustment to the resonant state. 

The second objection was answered by using a 
switch arm resistance—in fact, a Wheatstone bridge 
—the first and third by using an Ayrton & Perry 
secohmmeter with an ordinary d’Arsonval galvano- 
meter in the place of the high-frequency machine 
and telephone. (See Fig. 5.) 

The secohmmeter was driven by a small motor, 
the speed of which could be varied between wide 
limits. By plugging the Wheatstone bridge ratio 
arms to 1,000 ohms, and using a 1:0 mfd. condenser 
the apparatus becomes direct reading up to 9:9999 
mfd. Tests taken by means of the secohmmeter 


agreed extremely well with the capacity calculated 
from the charging current. 


To ascertain the effect of the self-induction of the 


cable under test, a small standard of selt-induction 
(0:5 millihenry) was connected by means of a three- 
way commutator, in series with the cable, in series 
with the condenser or short-circuited ; however, no 
difference could be observed, although the galvano- 
meter was sensitive enough to give a fair deflection 
with an alteration of 0:1 per cent. in the ratio of the 
resistances when using a battery of six dry cells. 
The cable under test was а three-core 0:05 sq. in. 
sector conductor, equivalent radius of conductors 
—0:1525 in.; distance between copper centres 


= 0:945 in.; therefore, the self-induction рег mile 


loop was 


Ls = {0-92 logy : + с) х 1:6093 millihenry 


= {0-92 logi, jue +014 | x 1:6093 millihenry 
= 1:4 millihenry per mile loop. 
Therefore, for the 16 


the  self-induction would be 


0°065 millihenry. рош 


It may, therefore, be con- 


| 
| 


tyd. length under test, 


Table X. 
ti Calculated 
Cable Сое u саш: Желин imi У 
Lead 1. Lead 2. Free. Mfds. | 
— M == ey (( | ort 
S 2kC | 00 
1 2 374 PD 0-0549 | e : m 
| | 28 ,К(К+©) 1 
1 23 |а+рРь 00671, K*C*,* onic 05 
| 55 009 
1 2+5+4 ‚РЬ 0:0807 2K «C * å | А 
1 2+3+4+Pb T 0:0920 ` aR Oe hn 
1 3 2747 pP 00475 C+K+ 2 
| © a a 2K(K+8) 9085 
1 37 Pb 2+4 0:0820 . Ms] 
| | 2S, 2K MN 
1 27 ан 0-0776 | * 302949 i 
| ^ окуда COT (КТ 
1 274 Pb 3 0:0955 BR YS gi eC r 
| K(K*9**/ ogg 
1 \2+5+РЬ È | оов | К+ё+С+. 8 80 
2S KK Tc 905 
172 3 4+ Pb 00643 | KC у + ок pa 
1+2 5+4 (Ph | 0-0954 E | 9100 
172 3+4+Pb | | 0-1430 K Os qut 
172 3+ Pb 4 | 01872 K C28 oy Lg c 


25(2К + 2C) OLE 
1+2 Pb | \з+4 01502 28 + 2K 4 28 1 20 | 


28 2KC 907 


0:1970 45 


175 2 pM | 0:0756 2K + 3 aK +С | px 
| 173 2 +4 ! Ph 0:1240 E ET Ce | 181 
173 2+Ph 4 0:1590 | 2К+25+5к 7656 es 
143 2+4+Pb |... ү 01746 Е - 
173 Pb 274 | 0-1430 282 8 
| з И 
1+2+5 4 , Pb | 0:0800 2K C4 | 
17273 | 1 | | 35 + Sae pi 
| tát Ph A | 0:1686 2К+5+С 0195 
17275 4+Pb | 0-1894 2K «C453 0197 
| 


1+2+3+4 Pb 
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-The theoretical value is given for each combination and the 
value of the capacity calculated from the units obtained from 
the above high voltage test. . 

Considering that the dielectric thickness in the above cable 


was only Cu/Cu 60 mils and Cu/Pb 60 mils these results can be 


considered ae very satisfactory. 

The next point considered was the 
method of testing to be adopted. It was 
desired £o keep the order of testing the 
same as that formerly adopted, that is to 
say, that the capacity and dielectric reeis- 
stance tests be taken on one and the 
same test table, and as near as possible 
in the same time as that required when 
testing by the old method. The arrange- 
ment adopted, as being the most suit- 
able and at the same time requiring 
the shortest possible time in carrying out a test, is shown 
diagrammatieally in Fig. 8, and its arrangement on the 
test table in Fig. 7. It consist of a five-dial switch arm resis- 
tance-box with a plug and slide wire lead compensator b, form- 
ing the variable resistance arm ; à 500 ohm resistance box 


Bridge Batt. 


— — — ͥ ͤ ä —ʒ M·;̃ Kk ———2——. - ««««««« «4 ЖЧ 


Fic. 6. 
(Not to scale). 


Бакыев -thl -Wih 


Fro. 7.-—Сомвіхер BRIDGE ков Capacity, SELF-INDUCTION AND 
INSULATION Resistance TESTS. 


forming the fixed resistance arm. The third arm consists of 
she standard condenser of 0:5 mfd. or a variometer, the former 
‘or capacity tests, the latter for self. induction tests; the fourth 
wm consists of the cable to be tested. The galvanometer is 
ovided with a universal shunt with a short-circuit plug. 


— Wil 


Fic. 8.—Сомвнкр Testine BRIDGE. 


he battery key is quadruple and has two positions. The 
utine of testing is as follows :— | 

Capacity and Dielectric Resistance.—The secohmmeter 18 set 
nning and remains running throughout the test. First the 
üstant of the instrument is taken by putting a pins in W, 
pressing the quadruple key and opening the g vanometer 
th a suitable shunt. This gives the deflection due to the 
trent through 1 megohm. The key is next released and the 


lug shifted from W to Z. The double-pole switch X has to 
in the “condenser” position. The next point is the test on 
the leads running from the instrument to the cables to be 
tested. The resistance dials are switched to zero and the gal- 
vanometer opened with a shunt in if necessary. The lead 
compensator is then adjusted until balance is obtained in the 
bridge circuit. Directly this balance is obtained and the gal - 
vanometer re-short-circuited the quadruple key is depressed, 
thus switching on the battery and disconnecting the testing 
lead from the secohmmeter circuit; the test is now taken as 
usual, When the cable is connected on to the leads the same 
routine is followed, excepting that the variable resistance b 
remains unaltered, the balance being obtained by adjustment 
of the dial resistances. The tests can, therefore, be carried out 
with more simplicity than by the usual method. The chief 
idea of this arrangement is that when the quadruple. key is 
depressed the cable is joined up for insulation testing in the 
ordinary way. When released the cable is joined up to the 


10° ohms 


Fic, 84.—ImsvLaTION Test. 


«|!| 


Fic. 8c. —SzELr-1iNDUCTION TEST. 


capacity bridge, and this bridge is manipulated exactly as the 
Wheatstone bridge, the capacity being read off direct from the 
dials. Thus, with the above-described apparatus, the capacity 
of any cable would be 
Ty reading of dials ; . 
500 
that is, the first dial represents microfarads, the second tenths 
of microfarads, &c., and could be engraved in microfarads. 
Self. induction Tests.—The double pole switch X is switched 
over on to the variometer, and the resistance slide b together with 
the resistance dials set to 500 ohms total, thus making the right 
hand arms of the bridge equal in value. The secohmmeter 15 
brought to rest, thus obtaining the ordinary Wheatstone bridge 
connections. The resistance of the variometer forms the third 
arm of the bridge and the resistance of the cable, together 
with the variable resistance « form the fourth. Balance is 
obtained by varying the resistance a. Next the secohm- 
meter is set running and balance again obtained by turning 


906 
‘the varrometer, thus measuring the self-induction direct in the 
ordinary manner. It will be noticed that the megohm is 
always in circuit when testing for insulation resistance ; this 


was во connected to protect the galvanometer and addumu- 


lators in the case of short-circuit. The actual connections of 
the combined bridge are shown in Figs. Sa, 86 and Sc, when 
measuring dielectric resistance, capacity atid self-induction 
respectively. The capacity bridge can also be combined with 
the ordinary Wheatstone bridge, the only extra apparatus 
required being a secohmmeter, a condenser, and a change over 
switch.. Fig. 9 shows such a set. For resistance the con- 
‘denser has to be short-circuited, the double pole switch 
in one position, and the secohmmeter at rest; for capa- 
‘city measurements the condenser has to be un- short- cireuited, 
the double pole switch in the opposite direction, and the 
secohmmeter set running. There are certain classes of 
cables, the capacity of which can only be measured by 
some bridge method; for instance, telephone switchboard 


cable (Klinkenkabel) made of enamelled copper wire, in which 


the capacity is low, but the dielectric resistance is also very 
low, the numerical relation between the two being such that 
the ballistic throw obtaiaed when charging the cable is quite 
swamped by the leakage current passing through the cable. 
Of course, testing the capacity of such a cable by means of the 
charging current method is quite out of the question, and the 
writer knows of no other method than that here described by 
which the capacity could be tested. Fortunately this capacity 
testing method was in operation before such enamelled wire 
telephone cables were manufactnred. 
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Tic. 9.— COMBINED BRIDGE РОВ RESISTANCE AND Capacity TEsTS. 
For resistance tests the con: 
€apucity tests the left arm (x 


denser unplugged, and the 
relation 


lenser is short-circuited and the secohmmeter at rest. For 
) is plugged to zero, the right arm (—) to 1.000 ohms, the con- 
secohmmeter set running. When balanced we have the 


Capacity = 10 0% 


The tests in Table XI. were made on a 42 core (14 x 3) tele- 
phone switehboard cable, each core consisting of à copper wire 


of 23:6 mils diameter (0'6 mm.), coated with enamel and one 
layer of cotton. | 


__ __ Table XI. 
Ке | 


_ Result from Result from capacity Per 

mM | discharge method. bridge method. cent 
Highest value. 2090 mfd. 0 516 405 
Mean "CE 1:520 ,, 0:398 382 
Lowest TEE 1:052 „ 0:506 544 


The average insulation resistance of tne above cable was 97 
megohms per mite. Е 
In view of the enormous difference between the results 
obtained by the above two methods it was considered advisable 
to test another length of cable in which the leakage current 
ought not to сац -е any appreciable error in the discharge 
method. The cable selected was a length of 3:79 miles of 
12 core test and telephone cable having an average dielectric 
resistance of about 500 megohms per mile; each core was 
tested against the remaining 11 and the lead case. The re- 
sults obtained are shown in Table XII. | 
Тһе writer Is aware that another arrangement of the capacity 
ridge 13 more sevsitive and exact — that is, the method using 
four resistance ar ins, two of which are shunted with the con. 


facture of aluminium, and the totals that appea 
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| Table XIII. 
—̃ꝛ— — —M MMÁ — — — 
Gora | Discharge method | Bridge method 
mfd./ mile. mid. mile. 
— — — eis — — 
| 1 0:288 0:283 
Test wires 3 оо си 
: À 4 0:500 0292 
x urbs 1А 0:328 0311 
Telephone wires51 mils dia- 1» 0-328 0317 
~ meter 2a | 0:328 0% 
M 2n 0:328 0314 
INPS 1А 0:237 0210 
Telephone wires 28 mils dia- | 1в 0-240 0:216 
meteis * а. | 2^ 0:234 | 080 
aum 26. 0.387 0213 


densera ; however, this latter method is more complicated, am, 
moreover, the De Santy method gives results quite ena 
enough for al] oommercial purposes even when the capacity 


. under test differs widely in value from that of the standard 
"соне Мег 


. In eonclusion, the writer wishes to tender his thanks to Mr. 
Sydney Paterson, managing director of Messra. Johnson & 
Phillips, for facilities.afforded for the carrying out of numerous 
experimental tests.on, extra-high-tension paper, bitumen and 
rubber cables. Tu | | 
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THE ALUMINIUM INDUSTRY IN 1907. 
BY JOHN B. C. KERSHAW. 


Introduction. — The year 1907 in the aluminium industry bas 
been marked by a continuation and collapse of the boom ш 
the metal which characterised the year 1906, and by consider 
able progress with the development of new power schemes and 
works for production of the light metal. This activity in tht 
flotation of new schemes has been especially notable in the 
United Kingdom, where three new works are now in coe a 
completion. - 

In the early part of the year the demand for aluminium is 
in excess of. the supply, a result partly due to the T gn 
price attained by copper-and tin during the closing months 
the boom in these two metals. As a consequence the no 
demand for aluminium was increased by that due to ‘i 
attempts to substitute it for copper and tin in various iocis 
of the metal working industry. The manufacturers of ге 
maintained their high р of £200 per ton, and made 27 
profits during this brief spell of prosperity. TW 

The fall in the value of all metals which occurred during 
closing months of 1907 has reacted unfavourably ЕР оп 
aluminium industry, and a slackened demand with E m 
in price of 50 per cent. on the 1906 values has gs " 
opening of 1908. The prospects of large . ns 
ducing plant and to the output of the metal during the 15 
y ear are also having their effect upon prices, and | а robis 
that fora time at least the days of high prices and large p 
in this industry are over, s 

As regards utilisation, only one new application of Ne 
has been developed during 1907, and the increase lx 
which occurred during the early months of the des wn 
chiefly due to the great activity of the trade gene ) t- 
the extended use of the metal in those industries à 
factures where it has now won a permanent place. КЕК 

Production and Price. No official figures mance е mur 
for several years by the five companies control s id time 1 
time in technical and other journals are merely с a 
upon the power available for the manufacture un The wrier. 
works where the metal is known to be produced. he 1907 pr? 
from a careful study of these figures, estimates the ©" it 
duction to have been about 18,000 tons, as p an 
12,000 tons in 1906, and 8,500 tons in 1905. “with and 
America contributed 8,000 tons, and the сш, е produc 
Austrian works 5,000 tons. Another estimate 0 ublished y 
tion during the three yeara—1904-1906—is that pur” 
the Metallurgische Gesellschaft of Frankfort. 
duced in the following table 


| 


This is гер } 


i 
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| Pr ion i : 
Country. No. of works | рейпепоп in tone 


producing." 1894.. 1905. | 1906. 


United States .................в............ 


| 4 3,900 4, 500 6,000, 

Germany, Austria, and Switzerland S5 . 5000 3, 000 5, 500 
Franese 8 a 1,700 | 3,000 4, 000 
England and Norway .................. | 2- : T 700 1, 000 1,000 
—— — == œN— —— — — — — 
‚ү т ЖИК КЫ 15. - | 9,800 111,500 14,500 


estimate, and assuming the total published by the Frankfort 
Metallurgische Gesellschaft to be the more correct, the 1907 
output of aluminium has probably approached 20,500 tons. 
As the total plant capacity of the 13 works which produce the 
metal (exclusive of the 1907 extensions) does not exceed 


90,000 H. p., and 4 H. P. years are required to produce 1 ten- 
of aluminium, an output of 20,500 tons would indicate that the 


existing reduction plants have been worked to their maximum 
capacity for the greater part of the year 1907. 

As regards price, the following figures from the price lists of 
the British Aluminium Co. in force at the commencement and 
end of 1907 will show the extent of the fall that has occurred 
during the 12 months: — | 


January. November. 
Ingot metal (pure) inb } .. £106 per ton 
Sheet metal (per Ib.) ... ls. 104. . 1s. 24d. 
Mili! ls. 113d. 1s. 4d. 


The Neuhausen Company, which controls the European mar- 
kets, has also announced a reduction of 334 per cent. upon its 
previous price, and this company is now offering the metal, 
for large orders, at a price of 2s. per kilogramme, or just under 
114. per pound. 

The causes of this marked decline in price have already been 
referred to. * | 

_{Лїйвайоп„.—ТһҺе chief feature of 1907 as regards the use of 
aluminium has been the attempt made to substitute it for 
copper and brass in'thé electrical engineering industry. The 
high price of copper ‘during the greater part of 1907 'causád 


. manufacturers of electrical machinery and apparatus to redtice 
their consumption of this metal to the lowest possible point, 
and aluminium has thus obtained a trial in a comparatively 


new field ‘of manufacturing industry. ·. : 


It is stated that in many cases this experimental trial of the 
light metal has realised expectations, and that aluminium has 
proved a successful substitute for copper in the manufacture of 
‘bus bars, switchboard connections, lamp reflectors and similar 
smaller parts of electrical apparatus, and that large orders for 
aluminium wire have also been given by leading electrical 
eng.5cering firms. The smaller sizes of insulated wire required 
for Bells and telephones are now being made from the lighter 
metal; and the use of bare overhead cables is also receiving 
further trial on this side of the Atlantic. 

The demand for aluminium sheets for motor-car construction 
has been less in 1907 han in 1906, owing to the depressed 


 -conditign of the motorcar manufacturing industry, but the 


consumption of the light metal for motor-car work is certain 
to revive as the industry regains its normal activity. In 
other directions the use of aluminium has extended satisfac- 
torily, and its consumption for the manufacture of small orna- 
mental articles, for cooking utensils, for Thermit and 
similar compounds, and for protective painte, has increased 
during 1907. The use of aluminium in the foundry is another 
important outlet for the metal, and continues to absorb large 
quantities of the lower grades of metal. 


EXTENSIONS OF WoRKS AND NEW COMPANIES. 


The British Aluminium Co. are pushing steadily on with 
the large power development scheme on Loch Leven, and 
about 2,000 men have been continuously employed there 
during the greater part of the past year. (A detailed descrip- 
tion of the scheme appeared in The Electrician of August 31, 
1906.) The scheme is costing more and is taking longer than 
was originally estimated, and a fresh issue of capital will be 
necessary to complete it. According to the chairman's state- 


ment to the shareholders on January 23, 1908, when the work 
upon this and other schemes is finished the capital and de- 
bénture debt of this company will stand approximately at 
£2,000,000, and they will have command over 60,000 H.P. and 
own other assets of great value. A temporary factory and 
power -hquse, have been-erested at Kinlochleyen, and this was 
started on December 25,1907, while the Norwegian у ү of 

t is 


| the ,company ‘at Stangfjord is aleo now. in operation. 


hoped that with this additional power at command, the, output 
of aluminium by the company during 1908 will be double that 


.of 1907. 


The Aluminium Corporation.—This is one of the new com- 
panies floated in the United Kingdom during 1907, with a 
capital of C500, 000, for acquiring water rights and carrying 
on the manufacturé of aluminium. А propérty has been pur- 
chased for £55,000 on Lake Eigiau. in North Wales, and the 
hydraulic engineering work is now in progress, from which 
4,400 H.P. will be ultimately obtained. In order to expedite 
manufacturing operations arrangements have also been made 
for the supply of 1,600 н.р. from the North Wales Electric 
Power Co., and for the supply of 4,000 kw. from the New- 
castle Electric Supply. Co. at prices which are considered satis- 
factory. A plot of land has been secured at Newcastle 
adjoining the works of the electric supply company, and it is 
expected that manufacturing operations will commence there 
at an early date. 


The Anglo-Norwegian Aluminium Co. is the second new 
company floated in this country during 1907 for aluminium pro- 
duction. In this case the capital is £110,000 and a water 
power has been purchased on the Otterdal river near Chris. 
tiansand in Norway for manufacturing aluminium and other 
electro-chemical and metallurgical products. The develop- 
ment of this power and the erection of a reduction plant is, 
the writer believes, now proceeding. New works are also 
nearly completed at Bussi in Italy, and in Switzerland, but 
details of the progress with these are not available for publi- 
cation. The latter works are being erected by the Neuhausen 
Aluminium Co., and they are only part of a large scheme of 
extension by this company. 

As regards profits earned in 1906 the British Aluminium Co., 
at their annual meeting in June, 1907, showed a balance, avail- 
able for interest and dividend purpo-es, of £158,903. The 
Neuhausen Aluminium Co. showed gross profits in 1906 of 
£318,886, as compared with £185,599 in 1905, while the 
Pittsburg Reduction Co., of U.S.A., which changed its name 
to The Aluminium Co., of America on January 1, 1907, earned 
gross profits of £708,000 and 4370, Ou in the same two years. 
The aluminium consumption in America in these years is stated 
by the compilers of the statistics published by the U.S.A. 
Geological Survey to have been 14,900,000 Ib. and 11,347,000 lb. 
respectively. The gross profit per pvund of aluminium sold 
by the Pittsburg Reduction Co. in the years 1905-1906 was 
thus 7:8d. and 11:44. per pound, and from these figures опе 
can gauge the financial prospects for the year 1908 of the 
various producing companies. 

In The Electrician during 1907 short articles or lettere upon 
new uses of aluminium will be found in the issues of February 
8th, p. 636; May 17th, p. 189; June 7th, p. 830; and July 12th, 
p. 525. | 


Alternating-Current Rectiflers.— The Electrical World. de- 
scribes three patents issued to G. W. Pierce for this purpose, 
in which the asymmetrical conductivity of variou« substances 
is utilised. In one patent which relates to the use of rec'ified 
alternating current with unidirectional ammeters, the in- 
ventor states his preference for carb rundum as the asym- 
metrical conductor. In a second patent which relates more 
particularly to detectors for use in wireless telegraphy, the 
substance employed is the oxide of titanium. The crystal is 
cut out on a plane substantially at right angles to its axis, 
and one of the electrodes is engaged with a point or corner 
of the crystal so that a small area of contact is secured. 
When arranged in this manner the substance is highly sensi- 
tive to electromagnetic waves. Telluride of silver can also 
be used as the asymmetrical conductor, 
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MUNICIPAL POWER SUPPLY AT WOLVERHAMPTON. 
| (Concluded from page 871.) | 


We illustrate, in Fig. 13, one of the turbo-units viewed | enclosed oil-type starting switch. The starting switch ha 
from the side, and this brings up clearly the arrangement of | slow-motion arrangement of the ratchet type, by means of 
the foundations and the condensing plant. The whole of the | which each section of the resistance is cut out by one stroke 
steam pipework has been carried out by Foster Brothers | of the hand lever. The switch is fitted With а no-voltage re. 

lease, which will release the switch from 
any position during the starting-up operation 
or from the full-on position. 


SWITCH GEAR. 


The main extra-high-tension switchgear, 
built by the Electric бшшш Co., is a 
standard lever-operated distant-control type 
of board. The cellular portion, containing 
the high-voltage bus bars, circuit-breakers 
current and potential transformers, selector 
switches and cable receivers, is built of rein- 
forced concrete cells against the wall of tte 
station. The fronts of the cells are closed by 
expanded metal doors, which when open 
give access to the apparatus. The control 
board is erected immediately in front of the 
cells, and is separated from it by а gangway, 
which gives room enough to get at the celis 
and also the connections behind the control 
board. Ў | 

The general arrangement will be gathere! 
from reference to Fig. 15, which shows 
front and end views of the cells. The 
‘bus bars are in duplicate, and fom 3 


ring similar to that illustrated in RE 
Fic. 13.— GENERAL View or WIILLANS E. C. C. 1,000 Kw. TuRBo-GENERATOR SHOWING gram of connections, Fig. 16. By the 


FOUNDATIONS AND CONDENSING PLANT. use of isolating switches ешр 
be divided, апа two generators can К 
run on groups of feeders. The three poles of ene ps 
switches are operated together, and they perform : E 
function of dividing the bars and isolating the panel | 7 $ (tà 
The isolating switches at the cable ends of the fee бй = 
capacity of 200 amperes. The oil circuit-breakers have 


with lap-welded steel pipes having “Foster” patent flanges 
welded on with branches of solid drawn steel rivetted to the 
main pipe by a single row of rivets. It is interesting to note 
that this class of piping was supplied in a 25 in. diameter size 
for the “Lusitania.” This firm also has the contract for the 
steam exhaust, circulating 
pipes and valves for the 

eeds Electricity Works 
extensions. 


CONVERTER PLANT. 


In Fig. 14 we show the 
two converter units which : 
have been installed to act 
as links between the new 
generators and the existing 
network, and also the tram- 
ways. These will serve a 
useful purpose during times 
of light load, as the turbo- 
units can then carry the 
whole of the station load. 
One machine is а 500 kw. 
motor-converter by Bruce 
Peebles and the other a 
500 kw. motor generator by 
the E.C.C. 

The motor-generator set 
consists of à synchronous 
motor and a continuous- 
current generator direct- 
coupled and provided with 
two bearings only. The 
motor is designed for three- 
phase supply, 6,000/6,600 volts, 50 periods, and the generator to 


give a continuous output of 500 kw., 460/500 volts, the speed of | loose handle device, and the tripping coils K in a sopars 
the set being 600 revs. per min. Theover-load capacityis 25per | direct current. Each phase has a double brea drain: E 
cent, for four hours and 50 per cent. for one hour. This set | oil tank and a set of rails is provided for т 

is started up from the direct-current side by means of a totally | breaker when necessary. 


Fic. 14.—GENERAL VIEW or CONVERTER PLANT. 


ith 


| fitted v 
tested up to 2,000 kw. at 10,000 volts. They "i wound Ir 
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The control board carries all th 


and indicating, and also the necessary relays. 


These are 
reverse current for generators and overload for feeders, with 
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e instruments, both recording | rotary synchroniser, but without the usual signal lamps. 


Indicating and integrating wattmeters are fitted to the gene- 
rator and feeder panels respectively. The control panels are 
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Fic. 15.—Front AND END Views or E. H. T. Surren CELLS. 
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Fia. 16.— DIAGRAM OF SWITCHBOARD CONNECTIONS LOOKING ON FRONT OF INSTRUMENTS. 


Main connections shown by full lines. 


A Ammeter. V, Voltmeter. P V, Pilot Voltmeter. W, 


8, Synchroniser. 


time lags in each instance ; these are of B.T.-H. manufacture. 
by Everett, Edgcumbe & Co., and include 
th round and sector types; also this firm's well-known 


Instruments are 


bo 


Potential and synchronising connections shown by dotted lines. 


Indicating Wattmeter. IW,Integrating Wattmeter, PFI, Power l'actor Indicator. 


R, Rheostats, 


of slate in a steel framework, and have been finished to match 
the existing low-tension board, which is at the same level, adjoin- 
ing the high-tension gear. The exciter control gear has been 


D 


—— ——— — — ыг, Um: 
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arranged conveniently in front of the board. A Tirrill auto- 
matic regulator is being introduced to maintain a constant 
voltage on the polyphase 17 A front view of the entire 
gear is given in Fig. 17. The connecting cables are carried on 
insulators arranged in а rack similar to that shown in Fig. 18, 
which shows the 


Fic. 17.—Front VII W oF CONTROL BOARD. 


armoured cables on the floor of the cable tunnel, which is run 
from the switchboard into the street. All connections are by 
this method readily accessible at all times. | 

Of the large power consumers to whom cheap electrical 
energy will be furnished by the generating plant described 
above the principal is Bayliss, Jones & Bayliss, the well-known 
engineers and iron- 
founders, whose ex- 
tensive works are not 
far from the Corpor- - 
ation station. 


WK 


Scale of Feet 
2 


Fio. 18.—Enp View or Portion or 
Олвіх TUNNEL, sHowING Баск. 


nected to the direct-current mains for some time, this suppl 

rene m as an auxiliary to a gas: driven generating station in 
à e works. In a corner of the engine room containing this plant, 
ds motor-converters, of 1,000 kw. and 500 kw. respectively, are 
І «шр put down, to ether with the necessary terminal con- 
Tolling gear. The direct-current end of these machines will 


run in parallel with the company’s existing units and be con- 
trolled from the same direct-current board. The high-tension 
switch gallery is directly over the motor-converters, and at 
the same time is in view of the direct-current switch gallery, 
which is at the same level but in the centre of the engine room 


L.T. cables on insulators and the E.H.T. | some little distance away. Messrs. Bayliss, Jones & Bayliss have 


been one of the most progressive firms 
in the district, if not in the country, 
in their own particular industrial 
branch, in adopting electric power for 
driving their heavier machinery. They 
installed one of the first successful 
electrically - driven continuous rolling 
mills, and numereus other plants have 
been modelled on similar lines as a 
result of the satisfactory results ob- 
tained. It is expected that under the 
new scheme of supply something like 
two million units а year will be taken 
from the Corporation by this fim. 
Other prospective large customers are 
Thomas Parker (Ltd.), the Chillington 
Tool Works, &c. 


As extra high pressure is taken 
direct into a consumer's premises, it i 
essential that not only shall the con- 
sumer be able to fully control the 
supply, but also that any renewal of 
fuses, and switch inspection can only 
take place when the supply is 
completely disconnected from the 
switchboard. With this object in view, the Union Electric 
Co. have designed and supplied to the Corporation for the 
Chillington Tool Works a cellular type of high-tenson 
switchboard, in which the various parts are 80 interlocked 
that the first element of safety, absolute disconnection 
from the high-pressure supply, must be present if the switch. 
gear is to be examined. Fig. 19 shows this switchboard, 
which comprises three distribution circuits, with each phase 
protected by a tubular fuse, enclosed in a stoneware cell. 
Access to each of the sets of three cells is afforded by folding 


This doors, which are interlocked with the main switch in such 
firm have been con- a manner that they can only be opened when 


the handle 


i) 


| 

{ 

i 
— x 
zt 
L 
ы: 

| 

t - 
" 


1) 


of а main switch is down, 
nected from the supply. In addition, . 
shown on the ground at the right hand side of the me 
must also be withdrawn to release the locking Len he high 
local cireuits are, therefore, twice disconnected from 
tension supply. 
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The supply cables are taken direct to the Y 


Units sold. 


d itch from ündernssth. and p. IL TN 
isconnecting switch from underneath, and pass endin | e- con- Works 
up to the кй triple-pole oil-break sith. March. ehe Motors. lighting Traction! Total. шпа. n nected, cost * 
shown at the top of the gear. An ammeter : eee ВЕ 

with oil-immersed stepdown-transformer in опе 1904. 115,614 888,558 555 Ру S00 lom. 
phase, and three lightning or surge spark gaps 1808. . 714,236| 504,592 128,221 l. 281,626 2,626,475 1.400 20.5 550 0.881 
are also fitted. From the main switch bus bars 1906...... 807.620 741, 118 141,352 1,516,327 3,200, 420 1,667 | 22:0 875 | 0-500 
are taken behind the local circuit, cells, the re- 155 5 1,186,497) 151,472 11,585,992 b 2,075 | 21:3 | 1,539 | 0-497 
quisite connections to the high- tension fuses gmonths 745, 757 l, 288,040 118,975 1,160,152 5,522,954 2,450 | 20:5 | 1,960 | 0-471 


being made by copper. rod entering the cells 
through porcelain insulators fixed in the stone 
slabs forming the cells. The outgoing leads 
pass through similar insulators carried in the 


wrought-iron framework at the back of the switchboard from 


whence they are taken into the cable tunnel to the network. 


* Works cost includes the following: 
station; repairs and maintenance to machinery, plant and buildings. 


Coal; oil, waste and stores ; water; wages at 


mand is taken fully into account. Every effort is made to 
encourage the townspeople to support the undertaking, and 


Е -- Fic, 20.— EXTERIOR or SHowroom АТ Nicur 


The scale of charges for electrical energy.in the borough is 
given in the following schedule :— 
| Lighting. 
Private residences, churches, chapels 


and charitable institutions 4d. per unit. 
Hotels and public houses.................. 244. per unit. 
Theatres and music halls.................. 3d. per unit. 
Shops, &c. .. c. 5d. per unit for first hour's use 


per day of maximum demand 
and 2d. per unit for all con- 
sumed in excess thereof. 
Up to 10 per cent. of total 
werconsumption forlight- 
ing at power rates. 


Special rate for lighting to power con- 
sumers 


Power. 
Consumers of energy for power pur- 
poses using motors for 50 hours per 
week and upwards 
Consumers of energy for power pur- 
using motors less than 50 

. hours per week 
Large consumers—300,000 units per 


14. per unit. 

Maximum demand system. 
2d. per unit for first two 
hours per day, 3d. after. 


ad. per unit. | 
sd. to gd. per unit. 


From the above it will be seen that a very equitable method 
has been adopted in that the character of the consumers’ de- 


with a view to keeping the advantages of electrical energy con- 
stantly before them a showroom was opened about two years 
ago, and (appropriately enough, though not designedly) di- 
agonally opposite the gas company's offices. A night view of 
this showroom is given in Fig. 20. Lamps, fittings, motors, 
heaters, vacuum cleaners, fans and many other pieces of appa- 
ratus are kept on view, and an assistant is constantly in at- 
tendance to answer questions, &c. 

The above table shows the growth of the system since 
1904, in which year the tramways were first put into operation. 


We think Mr. Shawfield is to be congratulated on the ma- 
turing of his plans to give the larger manufacturer in the dis- 
trict a supply of cheap electric power. By the concentration 
of his plant at а single generatiog point he has materially ad- 
vanced the object he has had in view, and, what is even more 
laudable, he has retained a grip on the electrical systems in the 
district, keeping them under one management as they should 
be and not split up into special departments. We must express 
to him our thanks for his courtesy in showing us over his new 
plant, and in placing drawings and photographs so willingly 
at our disposal. To Mr. Н. Н. Howie, his chief assistant, we 
are also indebted for considerate attention to our wants in 
making up the foregoing article. 
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NATIONAL PHYSICAL LABORATORY. 


Ata meeting of the general board of the National Phy- 


sical Laboratory, held on Friday last, the Executive Committee 
presented their report summarising the work done during the 
year 1907. Along with this is a statement showing the work 
proposed for 1908, while the reports of the heads of the 
As the work of this 
institution has recently been somewhat prominently before 
the acientific part of the public eye, in what follows we deal 


various departments are also given. 


fairly fully with some of the points brought forward. 


After referring to the loss sustained by 
Kelvin and Sir Benjamin Baker, the report deals with the work 
done in the various departments, and gives а table o 
tests made in 1905, 1906 and 1907. This is set out below in an 


abbreviated form. 


Comparison of Tests made during the years 1905, 1906 and 1907. 


1905. 1906. 1907. 
Electrical measurements . . 70. 74 .. 254 
Electrotechnis s . 851 696 897 
Photometr . I 150 214 400 
Thermometrr 7... . 194 ... 221 545 
Metrology 352. 445 1244 
Absolute magnetic measurements ... 15 16 13 


In the photometric division а 
large number of lamps have been 
tested for life in accordance with 
the specification of the Engineerin 
Standards Committee. The nee 
for developing this work in a com- 
plete manner has become more and 
more clear, and as a fully equipped 
station capable of dealing with the 
matter on a large scale would render 
this possible, the committee propose 
to arrange for it without delay. 
The completion of the new labora- 
tory for metallurgical chemistry has 
allowed the work formerly carried 
on at Cooper’s Hill to be performed 
at the Laboratory, while the new 
buildings for the engineering and 
metrological departments have also 
been completed during the year 
under review. The Magnetic Ob- 
servatory at Eskdalemuir is now 
5 complete, and a staff has 

een appointed. 


Referring to the work of the 
committee appointed by the 
Treasury, whose findings have 
already been summarised in 
The Electrician (see pp. 794 and 
842 of the present volume), it 
is stated that this report has 
been communicated to the Royal 
Society by the Secretary of the 


Treasury, with the intimation that their Lordships accept the 
5 of the committee and they trust the Royal 
ciety will do the same. In reply, the President and Council, 
яу the request of the _ Executive Committee, have expressed 
their readiness to use their best endeavours to carry the report into 
In future, with the exceptions specified in the report, tests 

wr sere D will only be carried out on the receipt of а request 
5 х essed to the director, оп ап official form supplied by the 
E The conditions under which such tests are undertaken 
uh printed on the form, together with а statement, to be signed 
y the applicant, that his application is made subject to the condi- 


effect. 


tions stated. 
The financial 


increase of £2, 


equipment fund, of which £28 
a surpl 


1900 us of £1,287. 198 5d., as against £710. 7s. 5d. at the end of 
6. | pent on new buildings duri 

while equipment of the same has cost 24,980. On teen 

_ These it is proposed to 

is being placed by the 

further sum of £1,000 | laboratory for high temperature work. Comparison 0 


£10,488 have been в 


there are liabilities of £2,000 outstanding. 
пераз out of а grant of £5,000 whic 
reasury on the estimates for 1908-9. A 


ам 


the deaths of Lord 


omparing the 


will be allocated for such expenses as internal maintenance, service 
charges, lighting, &0. 

As regards the work proposed for the ensuing year in the Physies 
Department, the policy of obtaining, to а high order of accuracy the 
units of current and resistance in absolute measure will be pursued, 
while experiments will also be made on such secondary standards as 
mercury tubes, standard cells and thesilver voltameter. The work to 
be commenced, but which will not necessarily be finished, during 
the year includes the setting up of the Lorenz apparatus, the winding 
and measurement of its coils and the testing of its metallio parte for 
magnetic permeability. Work will be done on the mercury stan- 
dard of resistance, the special glass (59iii), which has been recom- 
mended, being used for this purpose. Resistance alloys will be 
further experimented with, and it may be desirable to use other 
materials than manganin and platinum silver, which are at present 
the only two that have been tested. Further work will be done 
on the ampere balance, comparison of units, silver voltameter and 
standard cells, while standard condensers will be compared with the 
new mutual inductance standards. Experiments will also be made 
on the determination of high frequency, while those on the be. 
haviour of insulating materials will be carried out at higher fre- 
quencies than before. Various apparatus will be constructed, 
researches on the hysteresis of iron will be made, and a new method 
of testing iron will be investigated. 

In the Electrotechnical Department it is proposed to make a new 
set of electric sub-standards running at a higher efficiency than 
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Fic. 1.—GENERAL VIEW OF THE LARGE BAY, LOOKING EAST. 


: position of the Laboratory seems satisfactory. 
Income has risen from £14,819. 48. 10d) to £17,058. TA en 
от 789. 128. 7d., while the fees for work done amounted 
p ЛА = "m 8d., as against £6,049. 19s, 114., an increase of 
3 т - The expenses have amounted to £16,757. 1s. 114, 
ng а balance of £301.15s.6d. £500 were placed to the general 


d 0. 8s. 6d. was spent, leaving a bal 
on this account of £269. 168. 6d. The balance-sheet therefore shows 


those now employed. These new sets, which are intended for - 
with metallic filament lamps, run at 2:8 and 2 watts per "i vidt 
spectively, as against the older standards, which worked at being 
The question of colour differences will be investigated, this 8 ; 
from a physiological point of view, very important. 1 1 
of the research on the Violle standard, recommended by the nd on 
national Photometric Commission at Zurich, will chiefly a ene 
the success attending Dr. Harker’s experiments on large р 
furnaces. A large amount of constructional work is in P е 
especially on the comparison of pentane standards, g à 
measuring apparatus and on testing instruments for la е 
high caudle-power. Equipment for testing lamps to the Engis : 
Standards committee specification is being installed, ы be un · 
present in use is working satisfactorily. Work will als 
dertaken on the measurement of alternating currents to uu the 
of accuracy and of voltages up to 15,000. In connection n 
sub-committee of the Engineering Standards Committee, sod to test 
will be carried out on various types of fuses. It is ргоро, о eor- 
both open and enclosed kinds, and also to determine the rt К the 
rents of various sorts of wire. The equipment of ши and efforts 
Laboratory is, in many respects, by no means complete ап rk 08 
тШ be made during the year to bring the constructional w? 
close. i 

In the thermometry division work of electrical interest eee 
the comparison of thermo-couples and the equipm length san 
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dards will be undertaken in the metrology department, under whose 
care is also the testing of taximeters, 

In the engineering department the researches on wind pressure 
will be continued and tests will be ша 'е on the resistance of mate- 
rials under varying conditions. 

Turning to the directors’ report on the year’s work researches 
onunits by Mr. F. E. Smith have resulted ia a numer of valuable 
determinations. The results of his experiments have been recently 
given in The Electrician.* Work on the Lorenz apparatus has been 
continued. During the year а very complete comparison of the 
mercury, platinum silver, and manganin resistances has been made. 
The results show that with one exception the relative values of the 
mercury tubes have kept wonderfully constant. Of the platinum- 


silver standards the older coils have changed considerably since 
1903, the greatest change being 100 parts in 100,000. Two of the 


three new coils have kept constant since 1908, but the third rose in 
1906 by about 9 parts in 100,000; it has, however, since re. 
mained practically constant. 
the standards havo ke 
changed by considerable amounts. Of the manganin standards con- 


structed by О. Wolff, Berlin, four have changed by amounts not 


greater than 1 part in 100,000, six by amounts between 9 and 5 
parts in 100,000, two by more than 5 but less than 10 parts, one by 
about 16 parts, three by more than 20 but less than 25 parts, one by 
55 parts and one by 69 parts in 100,000. The manganin coils built 


at the Laboratory in accordance with the usual specification have 


changed by amounts comparable with the changes of the Wolff coils, 


but manganin coils ina box by R. W. Paul, London, and in a second 


box by O. Wolff, Berlin, have kept very constant since 1908. 
Under the head of General Measurements tests wero made to 


discover the physical properties of Carbonite," and a number of 
researches were carried out on the magnetic qualities of а set of the 


steel rings. Work on mutual inductancet was a feature in this 


department, while the determination of oscillation frequencies in 


wave telegraphy and the measurement of small alternating-currents 
and voltages were also made. 

In the electrotechnical department work has been much facili- 
tated by the opening of the new buildings. 
section every effort has been 
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Fic. 2.—Curve SHOWING CHANGE IN Resistance or 100 MEGOHM 
Box with TEMPERATURE. 


pentane standard in electrical sub-standards which have been sent 
up for reference; this is done by means of 10 large bulb F leming- 
Ediswan laboratory standards. In the electrotechnical division 
considerable experience has been gained in the use of the quadrant 
electrometer for absolute measurement of electric power, while tests 
were also made to discover whether the readings of a 600 ampere 
Kelvin balance were independent of frequency changes. It was 
found that the readings of the balance exactly agreed with the calou- 
lated values, showing its independence in this respect. Other 
tests of special interest have been experiments on time-lag switches, 
high-voltage breakdowns and heating in concentric cables at different 
current densities. A large amount of work has been done in equip- 
ping the new building and in setting the various apparatus installed 
to work. In addition to the ordinary tests, much work was done 
оп а number of special instruments, on dry cells, and on the quali- 
ties of & new resistance alloy; a series of tests on some insulating 
varnishes were also carried out. Observations have been made 
from time to time on the 100 megohm box and its temperature 
coefficient has been accurately determined. The research to deter- 
mine, if possible, the best torm of standard coil has been continued. 

enty coils of the new pattern have been made up and are being 
kept under observation. The results are so far encouraging, but it 
10 к desirable to carry on the observations for several months 

т, 

In the course of the report reference is made to the new electro- 
technical buildings and the equipment contained therein, while an 
appendix gives some fuller details of the apparatus, together with 
Views of various parts of the laboratory, one of which we reproduce 
(Fig. 1). For artificial lighting metallic filament lamps are 
used, the supply being from the mains or the laboratory battery as 
required. Plugs having a capacity up to 20 amperes are fitted, so 
that current can be obtained for local light or power purposes. The 
only machines permanently installed in this wing are the alter- 
SEO пе ter: 

* Vol. LX., pp- 405, 750. 
t The Electrician, Vol. LX., pp. 60, 209, 641, 685. 


Of the manganin resistance some of 
{ very constant since 1903, but others havo 


In the photometrical 
made to reproduce the value of the 
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nators required for test purposes, the general supply being given 
from а small generating station in the engineering building. There 
are four batteries—one 550 ampere-hour for heavy current work, 
one 620 ampere-hour for machine driving and general distribution, 
one 50 ampere-hour for photometric work, and one 15 ampere-hour 
for voltmeter calibration. The alternators are driven by direct- 
current motors, One is primarily intended for running life tests on 
glow lamps, and is fitted with a Tirill regulator ; the second sup- 
plies the 100,000 volt transformer; while the third has six rings, 
во that one, two or three-phase current, at different frequencies, 
can be obtained from it. The frequency is altered by two com- 
mutators on the motor arranged for coupling in series or parallel. 
This, in addition to the field regulation, gives a range of frequency 
from 20 to 100. A board similar to that at the Central Technical 
College* is used for distributing purposes, while the exciting circuits 
of all motors and generators are also brought to this board, so that 
the voltage and frequency of the alternating currents may be con- 
trolled at any remote part of the building. 

The standard alternating.current instruments, which are of the 
reflecting type, are placed under a platform to screen them from 
the light. Heavy alternating currents are obtained from step-down 
transformers, which are mounted on swivel castors for easy move- 
ment. A standard water-tube manganin resistance, dropping 3 volts 
at 1,500 amperes, is provided, and is used in both current and pres- 
sure measurements. The high-tension apparatus and the batteries 
are both installed well away from the rest of the equipment. In the 
latter case, to secure greater flexibility, a distribution board similar 
to that in use at the Central Technical College has been fitted. 

Heavy current-regulating resistances are of the water-tube type, 
and allow any current up to 8,000 amperes to be obtained to the 
nearest ampere. Suitable benches have been erected for use in 
testing integrating moters, special arrangements being made for 
work under different temperatures. Accumulators under test are 
examined in a small outbuilding, where all the necessary apparatus 
is installed. In the Resistance room which is intended for the 
more accurate work special care has been taken to keep the tempe- 
rature constant, both the floors and roof being double. In testin 
all standard low resistances the potentiometer method is used, it 
being in some cases the only possible way. Tests on dry cells and 
high resistances are also carried out in this part of the building. 

or testing the scales of ohmmeters on actual resistances, а box 
has been constructed containing in an oil bath 10 U tubes, each about 
20 om. long, of approximately 1 mm. bore with enlarged ends. 
These tubes are filled with a 10 per cent. solution of cadmium 
iodide in amyl alcohol, their electrodes of stick cadmium being in- 
serted through corks and sealed into the ends with chrome gelatine. 
Each tube has a resistance of about 10 megohms, so that by putting 
them in parallel or series a range from 1 to 109 megohms is covered. 
Fig. 2 shows the change in resistance of these units with the tem- 
perature. Its resistance has decreased by about 8 per cent. in 11 
months, the value on February 11, 1908, being 90-6. 

A room has been set apart for testing machines and similar 
heavy apparatus, two test plates being provided. The photometer 
room contains a bench of the Reichsanstalt pattern, which is 
mounted on a long carriage and moves along a rail track. Further 
equipment will be added to this section, including a large lumen- 
meter and a Matthews or similarintegrator. The life tests on glow 
lamps are carried out on the ground floor, constant voltage being 
obtained by using a Tirill regulator. By it the voltage can be 
maintained within the prescribed limits of + } of 1 per cent. 


AN ELECTRICAL OZONISER FOR WATER 
STERILISING. 


The water supply of Great Britain is given under such iniprovod 
conditions that it is generally free from organic matter, and is 
usually fit for drinking. Scientific research appears to point to the 
presence of germs of a more.or less harmful nature in all water, 
no matter what its source. On the Continent special precautions 
are required to free the water from matter injurious to health in 
the ordinary way or actually noxious in its character. It is a well- 
established fact in bacteriology, a branch of science which is natu- 
rally closely associated with water supply, that ozone has sterilising 
properties which render it invaluable as an agent for the treatment 
of infected water. 

For soine time past, ozonisers dependent upon the electric cur- 
rent, have been in use on the Continent for the treatment of water, 
and so successful have been the results that a standardised line of 
apparatus has been developed, by the use of which water may be 
treated immediately previous to its delivery at an ordinary water 
{ар or on a much larger scale, of course, before it is turned into 
the mains of a town or district. The Lahmeyer Electrical Co. is 
introducing both of these methods into this country, апа they 


* The Electrician, Vol. LIX., p. 507. 
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Temperature before Ozone per cub. m. of air. | 


M Total in grammes | v lts. | A Kilowakta. Hours. 
‘ las : d after! . еза o . Amperes. оча; i 
саа ni Diaria олана Milligrammes. Grammes. | per hour. ; 
„C. eba A UU бст | Р | — — 
К одо 12°10 0:660 13°86 9 224 1,500 10% 
2.000 185 24° 41:0 | 2:24 41-04 105 | 5% 2,000 и 


afforded us the opportunity of inspecting the former under 
Pd лык conditions. We illustrate the complete appar- 
atus for a direct-current circuit in the adjoining figure. The 
ozonising transformer is in this instance supplied wit агаш 
current from a small rotary converter, and the condenser in о 
the ozone is produced is connected by & pipe from its air space, wit 
the water delivery at a point near the tap. As will be seen by the 
illustration, two small switches are provided for the alternating. our · 


НЕ OZONE 
18 FORMED 


Олох!зЕк ArrARATUS (D. C.) ror SrERILISING DRINKING WATER. 


rent and continuous-current sides of the converter, and the tap, also, 
is fitted with a switch which is closed simultaneously with the open- 
ing of the water valve. The suction produced by ilis water at whe 
ozone 5 causes the gas to mix freely with the water, in- 
timate contact being assured Бу the provision of a special spraying 
nozzle in the water pipe and by an inverted bell-shaped swirling 
chamber which will be noticed immediately below the tap. Where 
an alternate-current supply is available the transformer alone is 
used. The capacity of the apparatus illustrated is 60 gallons per 
hour, and а guarantee is given that the water is thoroughly steri- 
lised. The ozoniser can be attached to any water supply and em. 
ployed on any voltage. When the water is drawn off after treat- 
ment it smells strongly of ozone, but the odour passes in а few 
seconds, and in any event the liquid is absolutely tasteless, whether 
it is drunk immediately or allowed to stand a short time. 

We are informed that the apparatus has been severely tested by 
introducing organic sewage into the water supply pipe above the 
ozoniser, and on subjecting the water to analysis the whole of the 
bacillus coli was found to be destroyed. The apparatus has the 


great advantage of retaining the natural taste of the wator— 


that is, unlike a distilling process, it leaves the chemical formation | С 


of the water unchanged and only affects the bacteria which may be 
resent. | 
j It is interesting to note that a large ozonising plant has been in. 
stalled for some months past at Bon Voyage for the treatment of the 
water supply of Nice. In this installation, which is outside the city, 
three-phase current at 10,000 volts 25 cycles is reduced by a tran 
former to 220/110 volts. A motor, starting at 110 volts and пш. 
ning at 220 volts, drives a pump and a dynamo, the latter producing 
current at 220 volts 500 cycles, which is transformed to 20,000 volts, 
the working pressure of the ozoniser. The pump draws ont the 
ozonised air and forces it on the end of the filtering basin. The 
water, which is taken from the spring of St. Thecle, is delivered 
| by the pump to the first floor, whence it flows into the mixers. The 
output of each mixer is 120 cubic metres per hour and the maximum 
normal 150 cubic metres per hour. The water and the ozone are 
then mixed in suitable nozzles, and after passing through the Шеп 
the water flows into the reservoir of Bon Voyage. 

The ozonisers are comprised of two rectangular prism рав plass 
and 16 glass segments separating the plates by a distance of 1 12 
Each plate is covered on the outside with tinfoil, and ane : 
plates has in its centre а hole for the air to be drawn ugh. 
There are two batteries of ozonisers corresponding Md pe 
mixers, and each battery takes, when working at full load, a 

The following is a note of analyses taken at the ГС a 
pany's offices, March 10, 1908, showing main water diris 
infected with bacillus coli before and after treatment wi 
“ Ozoniser" : — 


Main Water. Before treatment . . . . 870 organisms per c.c. 
‚ After 3s ]st, 2nd 
and 3rd sample „ ” 
Water Infected with Colt. 
d Before treutment e 5,400 T " 


EXENEELLAI 


After T a ns inn 
The analyses were carried out by Mr. Cecil Revis, A. C. G.. 
F. C. S. : 
The power at disposal is 129 kw. and the energy ш M 
| pump is 26kw. The energy required for the are me 
he table above gives the results of tests made on t . — tu 
| In conclusion we may say that the small ipn 18 Lahmeyet 
as suitable for tap use is on show at the offices 0 v. 
Electrical Co., 109-111, New Oxford-street, London, W. 


ĖS 
— —ñ —  P—1—— 


NOTES ON ELECTRIC LIFTS." 
BY H, D. WILKINSON. 


: Ж 

Owing to the remarkable reduction in the price of artes le m 
of electric lifts in this country has greatly A A been paid to pe 
five lyears, and as a result greater attention u not cheap l 
fecting the details of these machines. Thoug SE eai control, sin: 
capital cost, they possess the great advantages absolute safety whe 
plicity of меш lowness of running cost and & 
properly installed. itt with cage o control, 

It is now very rare to find a passenger lift wi ad „ In Шу 
an automatic or push-button system being us of ita high redacti 
country worm drive is used, both on account 0 ba in i 
ratio and for the reason that it ensures the теё) keyed dan 
being self-sustaining. The worm wheel is generat y the conned 
the winding drum shaft, though one maker ыш which wol 
by driving through rubber buffers, an gium Quart ЙТ? 
to absorb any vibration and relieves the T ы 
starting and stopping. The author then deser 
well-known gearing devices employed by various E 
different types. 1 t be 

Таги to the switching arrangements, p ber y whe 
80 that current can be supplied to the deeem pt is in the “of 
all starting resistances are in; when the iei motor or the brate 
position the supply current must not be on n lifs oan be 809 
released ; devices must be provided whereby, limits. The sub 
matically stopped, should it overrun the stated giving in 
then considered the above questions pipe overcoming 1% 
detail the methods adopted by various шаша sant of solenoid 
difficulties. Control is nearly always effected "d this рон, kb 
and great care is needed in designing ШП үа that undue ПИ! 
ample margin of excitation should be provided, ation is nos 5* 
temperature may be prevented and so tha: oper objection V 
by & temporary lowering of the supply voltage. 


Jue En {реге 
* Abstract of a Paper read before the Association of bag! 
harge. 
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this method of control is that the resistance is cut out at the same 
rate whatever the load may be, and, if any sticking occurs before 
all the coils are cut out, those remaining in circuit may have to 
carry an excessive current for a considerable time. A device to get 
over this difficulty is employed by one maker, who arranges that no 
resistance is cut out till the motor begins to move. By usiog 
separate solenoids, or some other similar device, the starting arm 
can be kept on any particular contact until the motor is generating the 
appropriate back 
will not move on the first step, and succeeding steps will, therefore, 
not be cut out, thus protecting the arm«ture from excessive currents. 

In drum drives the means for preventing over- winding is usuall 
w rked from the drum motion. This is often & switch cutting o 
current and releasing the brake in cage switch systems. In cage 
rope systems a limit screw, or other mechanical device, is used to 
perform the same operation as the rope. In the use of the switch 
method the importance of interrupting the cir:uit of the brake 
megnet should be borne in mind, for, if this arrangement is not 
made, the momentum of the cage will be quite sufficient to cause 
an accident. 

In the drum system a slack rope safety device is also necessary. 
The cage in descending may meet with some unexpected obstruction 
to check it, or the safety cams may come intoaction. In that event, 
unless stopped, the motor will continue to wind up the balance 
weight and pay out rope on the cage side, a state of danger for the 
cage should 1t be released. The slack rope usually operates a weighted 
lever previously held out of action by the ropes when taut, which, 
thus freed, opens the safety switch, cuts off current and applies the 
brake in the same way as is done by the limit switches. The slack 
rope device acts on both cage and balance ve rop es, so that in 
case the cage pesce the first limit &t the top floor, this stop would 
act when the balance weight touched bottom. Ina Vee-drive lift 
the ultimate limit should be set to act before the cage or counter- 
weight touches bottom. In this system of drive it is impossible to 
overwind should every automatic fail. Ifthe cage should overrun 
the ultimate limit on the up journey, the balance weight will touch 
bottom, slacking the lifting rope slightly so that it slips on the 
driving sheave. A similar action takes place if the cage touches 
the bottom buffers. The result is that, even in the event of the 
motor continuing to run and the brake failing to be applied, no 
accident can occur, as the cage cannot be driven any further. The 
particular safety devices applicable to tbe drum are not applicable 
to the Vee type. But there are always three devices which can be 
used—viz., (1) the striking gear, which puts the cage rope or switch 
to the off position, (2) the knock-off tappet, and (8) the final safety 
action of slip in the driving sheave. 

Coming now to the brake, it is most important that the excitation 
of the releasing magnet or solenoid should be instantly interrupted 
when the cage switch is put to the off position. If the excitation is 
derived from the main circuit, made alive by the main switch, the 
breaking of the latter will not interrupt it, as it will still be main- 
tained by the voltage the motor continues to generate until stopped. 
Particular care is, therefore, necessary to see that the connections 
are made across the line, and suitably interrupted. The de-excita- 
tion of the brake magnet and the application of the brake should 
in no way be dependent upon the main switch or reversing switch 
coming off. Although the electrically-released brake is very suit- 
able for lifts, some extra protection must be provided to be used in 
case this brake should not act. Under these conditions an inter- 
ruption of the current would not stop the cage, and this is provided 
for by slack rope devices. A slowing down device which comes into 
action some little distance before the cage reaches the top or bottom 
floors, are very useful expedients to lessen the momentum of the cage, 
especially in high spec lifts. This can be effected by shunting а 
portion of the armature current or by the re-introduction of the 
starting resistance. 

The shunt-wound motor is most suitable for lift work on account 
of its practically constant speed at all loads. It has the drawback 
that when starting under load there is a considerable weakening of 
field due to armature reaction, and for this reason the provision of 
some “ stiffening” series turns is an advantage. 

In conclusion, the author drew attention to the great importance 
of interlocking the gates with the starting arrangements, so that the 
lift could not be moved until all the gates were closed. Further, 
it шш not be possible to open the gates except when the cage із 
at a floor. 


Method of Increasing the Self-induction of Telephone 
Cables.—According to the Zeitschrift für Schwachstromtechnik, 
W. C. Jaetmann has-been attempting to increase the self- 
induction of telephone cables by using an electrolytic sheath 
of iron over the copper wire. is method, unlike that due 
to Pupin, distributes the self-induction throughout the length 
of the cable. 


‚М.Е. In the event of an overload, the motor 


STEAM TURBINE ENGINEERING.* 
BY S. L. PEARCE. 


Summary.—The author deals briefly with some of the clementary 
principles of turbine design and with the development of the many 
types. A short description of the leading practical examples of tho 
various types is then given, together with some data of their per- 
formances, and a comparison between turbine and reciprocating units. 


Turbines are commonly grouped as (1) impulse, and (2) reaction, 
but these types do not cover completely all existing forms, and a 
third class may be added—(8) combined impulse and reaction. 
Type (1) may also be divided into simple and compound impulse. 

Simple Impulse Type.—The principal feature of this type is 
the expanding nozzle in which the steam is expanded down to 
near! ален ag or condenser pressure, and it is always asso- 
ciated with the name of De Laval. It appears to be limited to 800 
H.P., but from this capacity downwards it is in far more extensive 
use than any other type. The high speeds, 30,000 to 10,000 revs. 
per min., necessitate flexible shafts. 

Steam admission pressure, vacuum and superheat all have a ma- 
terial bearing on steam consumption figures. For fall loads only 
there is no advantage to be gained from initial pressures above 
160 lb. Up to this figure, however, the decrease in steam con- 
sumption may be put down at some 2 to 23 per cent. for every 10 
per cent. increase in steam admission pressure. Again. for vacuum, 
the average decrease in steam consumption for each percentage 
increase in vacuum is 0'5 per cent. As regards superheat, there 
appears to be no advantage in using anything higher than 212° F. 

A superheat of 50°F. will bring about a decrease in steam 
consumption of 4 per cent. Some 4 per cent. decrease in steam 
consumption can be shown by raising the superheat from 50 deg. Ё. 
to 120° F., and a further 2 per cent. by raising the superheat from 
120° F. to 212° F. The steam consumption of the De Laval tur- 
bine for any rated output from 10 to 200 kw. with absolute pressure 
of 160 lb. and 274 in. vacuum and no superheat may be taken to 
vary between 87 and 28 lb. per kilowatt hour respectively. 

Another example of the single impulse turbine described was the 
now defunct Riedler-Stumpf, which was brought out by the A.E.G., 
of Berlin. 

Compound Impulse Typs.—(a) Compounded for Pressure.—The 
object of all compounding is to lower the peripheral velocity—to 
use wheels of a practical size having regard to the stresses to which 
they are subjected, and to dispense with gearing. In this type the 
pressure drops in stages, the number depending on the admission 
and exhaust pressures and velocity of the steam. Two well-known 
turbines of this class are the Rateau and the Zoelly." Descrip- 
tions of these are given, and it is seen that the peripheral speed of 
the Rateau may be taken at about 500 ft. per second. Tests on 
Rateau turbines at the manufacturer's works showed а steam con- 
sumption of 221b. per kilowatt-hour in the case of a 1,000 kw. 
machine at 1,500 revs. and steam at 165 Ib, the vacuum being 25 in., 
and 19:8]b. for a 475 kw. machine at 2,500 revs. with steam at 
210 lb. and 26:8 in vacuum. : 

The largest size in which the Zoelly has been operated until the 
latter part of last year was 8,000 H. p., but quite recently two units 
of 5,000 kw. each, equivalent to some 7,500 н.р. at normal rating, 
built && the works of Messrs. Escher Weiss, of Zurich, have been 
installed at the Secteur de l'Ouest, Paris, and the Rheinische- 
Westphalian Station, Essen, and are said to be running satisfac- 
torily. A test on a 400 kw. Zoelly turbine at 8,200 revs. with steam 
at 160 Ib. and 26-6 in. vacuum, showed 18:7 lb. per kilowatt-hour at 
122?F. superheat, and 17:6 Ib. with 212°F. A striking feature is the 
extraordinarily low steam consumption that Zoelly obtains on the 
lower loads, the consumption per brake-horse-power hour at half 
load being only slightly inferior to the results obtained at full load. 
Steady running was also а noticeable feature. 

The Hamilton-Holzwarth turbine also comes within this class. 
This turbine resembles the Rateau and Zoelly in that it has distinct 
wheels for each set of blades or vanes, but follows the lines of the 
Parsons in that the steam flows through the turbine in a continuous 
belt from end to end. The turbine is being manufactured in Hamil- 
ton, Ohio, U.S.A. | : 

(b) Compounded for Velocity.—In this type the whole of the 
initial pressure of the steam is expanded and converted into kinetic 
energy in the first set of fixed guide vanes or nozzles, as in the case 
of the De Laval. The high velocity, however, instead of being 
taken up by one single wheel is exhausted in stages by passing 
through several alternately moving and fixed vanes. The author 
shows that the number of stages is much smaller than in (a). 
Although attempts have been made from time to time to develop 
turbines on these lines, there is not much chance of the type sur- 
viving as their efficiency is low. 

(c) Compounded for Pressure and Velocity.—Probably the best- 
known example of this class is the turbine manufacture under the 
Curtis patents by the G.E. Co. in the United States, the В.Т.-Н. 


„Abstract of a Paper read before the Manchester Association of 
Engineers. 
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in this country, and the A. E. G. Co. in Berlin. For | 15˙85 Ib. per kilowatt-hour on full load, corresponding to 10-75 lb. 
. 1 Curtis turbine is manufactured to-day with a | per indicated horse- power - hour. um three-quarter and half-loads 
vertical shaft. The points claimed in favour of this arrangement the respective figures per kilowatt-hour are 16 Ib. and 16{1Ь, Some 
‘are saving in floor space, simplest shaft design, elimination of sag | of the leading dimensions and particulars of this machine are u 
or distortion in shaft, and saving in cost of foundations. The dis- follows: Diameter of Н P. expansion 34 in., diameter of LP, 
advantages are inaccessibility, liability to trouble from the footstep | expansion 51in., diameter of L.P. expansion d in., revs, per min, 
bearing, the mounting of the electrical generator directly above | 1,000, weight of rotor 18 tons, aaa о, га ilin., overall 
the tur dine, in which position it is subject to the heat emitted from length of turbine 36 fl., including alternator 46 ft. 3 in., total weight 
the latter, and thorough ventilation is almost impossible. In the | of turbine and alternator 1583 tons. 
author's opinion the disadvantages of the vertical unit outweigh any Comparison of the Various Types.— Of the four types, De Laval, 
ssible advantages. Zoelly, Curtis, and Pareons, for electrical or any other work requir. 
UA brief description of this turbine is then given, and the anthor | ing large units, the former need not be seriously considered. Taking 
states that at the present time in the U.S.A. there are installed or | then the letter three, as regards the first two an efficiency (made up 
under construction some 1,000,000 kw. for electrical work alone, | of nozzles and vane efficiency) of 70 per cent. may be attained in 
the largest unit being of 14,000 kw. capacity. Typical tests given | practice, although 65 per cent. is more ikely to be the actual figure, 
show a steam consumption of 15°3 Ib. per kilowatt-hour in the case | with a possible efficiency of some 80 per cent., and with the Parsons 
of a 2,000 kw. machine at 750 revolutions, steam at 1601b., vacuum | type a possible efficiency of 88 per cent. may be reached, but in 
28˙·8 in. and 242°F. superheat, while а 1,000 kw. machine gave | practice 65 per cent. is rarely exceeded, owing to the seriou 
16:9 Ib. at 1,500 revolutions, 150 Ib. steam pressure, 28˙4 in. vacuum, | ** leakage" factor. Under actual conditions there is not sufficient 
and 142°F. superheat. Speaking broadly, it may be said with an | difference to warrant a decided opinion on the respective types. In 
increase in the pressure of admission tteam from 100 Ib. to 1501b., | mechanical construction the balance of advantages appears to bein 
and from 1501b. to 2001b., there will be 10 and 2} per cent. de- | favour. of the impulse type, but on the score of steam consumption 
crease in steam consumption respectively. With steam admission | the Parsons type has little to fear. i 
pressure of 1501Ь. per square inch a 25 per cent. increase in the Whilst it cannot be gainsaid that the тасса уро Doe 
vacuum will give 17 to 18 per cent. decrease in steam consumption, | some manifest advantages, there appears to ; an Ш а х 
and pro rata decreases for corresponding increases. For adding movement, on the Continent at any rate, tg es of d - 
the first 100 F. of superheat there will be an 8 per cent. decrease in | pound impulse, The author is . n : opinion by 
steam consumption; by increasing the superheat from 100°F. to | visit of inspection made to the largest turbine p Y Soe дшш, 
200°F. there will be a further decrease in steam consumption of | or ın process of manufacture on the Continent es e sn а 
81 per cent., and the third 100°F. of superheat will effect a further | Of the pompound impale type Ау 1 ns : qs har | 
decrease of some 9 per cent. parison wi e Curtis. , | | 
(2.) Re action Turbine.—There are no practi к orampletor iem type ош at шек e pum d eg been sufficient experience 
of turbine, nor does it appear likely that any developments will take | yet obtaine . T 
place on account of the nich peripheral speeds that must be attained. The chief drawback ponent к ieget type ot & pn b. | 
(8.) Combined Impulse and Re-action Types.—The chief example шоша пас p water at starting up; (b) distortion d 
ів the Parsons turbine. A large number of companies have taken | arising trom (а) inrus. срма ил нны) consequent unegui 
out licences to manufacture turbines on the Parsons principle, | the shaft, due to. . efficiently designed conde 
notably in this country— Willans & Robinson, Richardsons & West- eXpansion ; 2 у le ү . che Suden 
garth and the Brush Electrical Engineering Go.; on the Continent, | sing plant; (d) whipping o „ tee ашын A 
Brown, Boveri; and in U.S.A., the Westinghouse Company. The Turbines v. Reciprocating Engines.— 3 
author describes in some detail the modern Parsons turbine as built | of initial condensation, valve a poseer aom di 
by the Newcastle firm, and points out the principal modifications | superheating, vacuum, and con oar noe required for recip 
therefrom as adopted by the licensees. for sets of 3,000 kw. and upwards, t 4 ed 01 ft. for turbines. 
Tests made to determine the effect of varying admission steam ! rocating sets is 0°35 sq ft. per kilowat 1 ы, чен shown t 
pressure show a marked divergence from the results obtained from The author does not consider that any ino for sizes of 500 kw. and 
impulse turbines. In the case of a 8,000kw. Parsons-Brown-Boveri | the steam turbine as against the piston 585 1 oF шш жшк 
set at full load there was a decrease of only 5 per cent. in steam | under. On the other hand, given oe e hls for the larger units d 
consumption for а 40 per cent. increase in steam admission pressure. | for capacities above this figure, and espec And the prime morer 0 
At about half load no economy could be shown for the increase in | 8,000—5,000 kw., the turbine is 8 of engineering 
steam pressure, and on low loads the steam consumption was actually | be adopted for electrical work in our p ngineenn 
‘greater for the higher pressure. The result of this and other tests | knowledge. wont writers (Stevens 
oes to show that there is little or no economy to be obtained on Prime Costs. —It has been stated by two eminen git kis 
ull load by increasing the steam admission pressure; on the con- | and Hobart) that as yet the steam turbine is SUR 
trary, for lower loads there may be a distinct loss. the piston engine." The author's 5 t his is not d 
A decrease of steam consumption followa an increase of vacuum, | during the past seven years shows conclusively tha 
such percentage decrease being greater the higher the vacua ob- саве. The following table is of inter. 
tained. For example, increasing the vacuum from 25 in. to 26 in. 
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will result in a decrease of some 3 to 4 per cent., an increase from Capacit y Piston Turbines. Remarks. 
.26in. to 27 in. some 4 to 5 per cent., and frum 27in. to 28 in. some | Date. | in kW. | engines per kw. | 
6 to 7 per cent. The figures are for full load only ; for lower loads | per kw. un — Aum 
they would require to be considerably increased. | * | Including generators nn 
Between 60 F. and 100^F. the decrease in steam consumption is | 1900 | sers, &c., £10. be. por ke ^ 
fairly proportionate to the increased superheat. Below the former & 750 £8 | £4. as. ) piston engines, and * 
figure the decrease in steam consumption is greater than the in- | 1904 1 75 kw. for turbines. 
crease in superheat and vice versa. The following figures are for 


1899 mpletecontract,£10 perte, 
average full load and half load steam consumption for turbines of | | for piston engine, 


1,800 £6 | £4. 78. | 
moderate output of the Parsons type with a 26in. vacuum and per kw. for turbines 
`122°Ё. superheat : 250 kw., 23 Ib. and 28:21b. per kilowatt-hour; | 1901 1,500 | #5. бв. ... ih 
500 kw., 20°5 Ib. and 25 Ib.; 1,000 kw., 19 lb. and 22°75 Ib.; 2,000kw., | 1902 3, 750 188. ee pes 
и and 21 Ib. 1906 , 6,000 22. 158. т" 

he guaranteed steam consumption for the new 6,000 kw. - _ lication 
Willans Parsons set for Stuart-street, Manchester, with а 190 lb. The author concludes with a description of the app ii 


; r are bien 
steam pressure, a 27 in. vacuum and a superheat of 1009F., ів | turbine to marine work. In an Appendix to the EE. 


— —— —————M———— — .—— — — — 
= ee — 
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: | | Steam con- Super- | 
No. of { m upe rks 
Name of firm. Typeot units Place. | Output, sumption | pres- Vacuum. heat. | Кин 
turbine. installed in kw. on full load sure F 
| per kw. · hr. a Deg. : 
— M — — l — -, — cial test. 
C. A. Parsons & Co. Parallel flow | Carville Power station 13°839 Ib. 197:41b. 29 in. 108 Off 


3,500 
| Wallsend-on-Tyne 

Underground Electric 5, 500 156lb. 1650lb. 25 in. 
Railway Co., Chelsea ч SE 
Glasgow Corporation 3, 000 — 16:81b. 19001b. 274іп. 
Frankport 5,000 — 1531b. 145°01Ь. 25.95 in. 138 

500 
5,000 


6 | 

| | ' teed 001: 

British Westing- | Double flow 8 | Guaran 

house Co. 
Willans & Robinson’ Parallel flow 6 
Brown Boveri ..... Parsons-Brown- 5 | : 

1241b.  145:01b. 28°96in. ' á 
4 | Fisk-street station, | 5, 19-681b. 184-01b. 2944in.; 145 Figure’ 
1. 4 Chicago | 400% | P 


| 
? ] 1 


Boveri 
G.“ E. Co. of the Curtis 
U.S.A. 


= 
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summary of the early history of the steam turbine, and details of 
the principal turbine installations. We give below particulars of a 
few of these installations, and tables of steam consumption and 
comparative costs. 


Steam Consumption Teats at Manchester. 
No. 3 Engine ( Bloom-street ). 


Steam Superheat. Lb. per 
Kw. pressure. Vacuum. Deg. F. Use 
221 0 160 2775 | 87 29:8 
660-0 » 27°70 86 25:2 
1,097-5 » 27°50 95 19:5 
1,554-0 5 21:00 89 177 
2,2200 уз 26°50 80 18°8 
No. 2 Turbine ( Dickinson-street ). 
2200  . 130 j 27025 | 129 ' 556 
660-0 " | ys 155 251 
1:095:0 5 " 132 , 906 
1:557:5 ўе m 133 191 
2,021:0 is 5 133 19:0 
Comparative. Costa, 
Turbine. Reciprocating. 
Capacity oie ies cc veo лин 1,800 kw. | 1,800 kw. 
Cost per B.O.T. unit—oil........ ... 0:0018 | 0:006 ` 
5 a —brushes ... : 0:0062 02:00005 
Repairs and maintenance рег an- 
num per set. . . ) £126 | £162 


LONDON COUNTY COUNCIL TRAMWAYS. 


Messrs W. B. Peat and F. W. Pixley (respectively President and 
past- President of the Institute of Chartered Accountants), who were 
instructed in June last to report upon the accounts of the Council’s 
tramways, steamboats and working-class dwellings, have now issued 
their report on the tramway accounts. Following is a brief summary: 


Horse Traction.—All the tramways acquired by the Council have 
been horse lines, excepting a small section on the cable system. In 
May, 1903, the Clapham-Tooting section was opened on the electric 
system, and this system of traction has been gradually superseding the 
horse system. The clectrification is not yet wholly completed on the 
southern side of the Thames, and a large portion still remains to be 
electrified on the northern side. Owing to the supersession of horse trac- 
tion the original system of traction becomes obsolete as electrification 
proceeds. The total net expenditure on the electric system to March 
ól, 1907, was £2,380,736. 13s 14. (£1,819,831. 12s. lld. to be re- 
paid in 60 years, £463,117. 12s. 8d. in 25 years and £97,787. Ts. 6d. 
in eight years), and the debt outstanding was £2,010,904. 75. 4d. In 
the accounts to March 31, 1907, the Council includes the outlay on 
both the horse and electric tramways, the latter including the ex- 
penditure on strect improvements, &c.—namely, Horse Traction, 
42, 580, 736. 13s. 1d.; Electric Traction, £4,356,000. 128. Ad.; total, 
E, 786, 737. 5s. 5d. This principle (in the opinion of Messrs. Peat and 
Pixley) is not sound, because there are practically no existing assets to 
represent the horse systein of traction so far as it has been displaced. 
It is suggested (continues the report) that a certain residue of value 
exists in some of the displaced horse traction assets, but in our opinion 
this value cannot alter the fact that there is a large loss not provided 
for on the displacement of the horse traction system.” Following is, 
shortly, the position in regard to this loss: Track cost £1,017,942. 9з.114., 
payments to tramway companies in respect of their expenditure on 
street improvements (included in purchase price) were £25,826. 5s., and 
additions by Council 213, 827. 6s. 11d. Deducting proceeds of sale of old 
material (£27,944. 8s. 8d), the balance is £1,027,651. 118. 2d., which 
represents the track of the horse tramways displaced or in process 
of being displaced by the electric system. It is suggested that 
there is a residue of value in the track of the horse system in 
excess of the scrap value of the old materials, but no figure has been 
placed upon this residue—subject thereto, and to a proportionate 
amount of the sinking fund instalments which have been paid out of 
revenue, the above balance is а loss for which no provision has been 
made in the accounts of the tramways. Practically the whole of the 
debt in respect of the above expenditure is being repaid over a period 
of 60 years. Parliamentary expenses (£40,737) and law and other costs 
(£36,796. Вв. 11d.) were incurred by the tramway companies, and ae 
the horse tramways have to a large extent disappeared, and the re- 
mainder is being displaced, it is reasonable to conclude that these 
expenses have now no value, and that, subject to a proportionate 
amount of the sinking fund instalments which have been paid 
out of revenue, the above amount represents a loss for which no 
provision has been made in thetramwaysaccounts. £166,937. 7s. 6d., 
which represents the goodwill of the horse tramways acquired 

the Council, should be written off out of revenue over a 
shorter period than is provided by the payment of the sink- 
ing fund instalments (£40,000 in 60 years, £29,150 in 25 years 
and £97,787. 7s. 6d. in eight years). The net capital outlay on 
Property and buildings acquired from the tramway companies 1з 
£773,318. 8s. 11d. Some of the buildings have teen converted by the 
Council to other uses in connection with the electric system, and the 
elases in some cases have been disposed of or determined. Where the 


buildings have been made available for other purposes the expenditure 
has been rightly charged to the capital of the electric undertaking, but 
the capital displaced by demolition or reconstruction has not been 
written off and remains part of the cost of the horse system. It is, in 
the circumstances, impossible to indicate what loss (if any) will arise 
in connection with the property and buildings. On rolling stock there 
is an estimated loss of £120,408. 158. 5d., on machinery and plant a 
loss of £65,060. 5s. 4d. and on harness and equipment a loss of 
£5,980. 10s. 1d., subject toa proportionate amount of the sinking fund 
instalments which have been paid out of revenue. | 

The report continues: With the exception of the cost of temporary 
generating stations and other expenditure of a special and temporary 
nature, in all amounting to 243,885 4s. Ad., paid out of revenue, the 
combined total net cost of the horse system and the electric system 
appears as an asset in the capital account. Apart from repayment 
instalments of debt charged against revenue, the Council have made 
no provision for loss on any of the foregoing items of permanent way, 
rolling stock, &c. While we recognise that the Council had no means 
of writing off at once the loss on the displaced assets of the horse 
system, we consider that such loss should be provided for out of 
revenue more rapidly than by the charging of the annual instalments 
in repayment of debt. Until these losses are provided for there can 
be no profits applicable for relief of rates. Summarising the position 
as regards the loss on the соса of the horse system, we аге of 
opinion that, even assuming that the freehold and leasehold properties 
and buildings referred to are of sufficient value to represent the amount 
at which they stand in the accounts, and after allowing for any residue 
of value which may remain in some of the other assets, the loss for 
which the Council will have to make provision must approximate 
£1,500,000. Subject to the proportionate amount of the sinking fund 
instalments, in redemption of the debt, which have been paid out of 
revenue, and which on the whole of the horse traction debt amounted 
at March 31, 1907, to £369,834. 58. 9d., the approximate loss still to 
be provided for must exceed £1,000,000. Between 1897-8 and 1903-4 
£293,592. 2s. 114. was applied in relief of rates out of the earnings of 
the horse system. But until the revenue of the tramways has been 
charged with (1) the losses on displaced assets of the horse system, 
(2) full provision for renewals on the system now in force, (3) charges 
in respect of outstanding debt and (4) a proportionate amount of 
central office charges, we are of opinion that no sum will be available 
for relief of rates. 

Electric Traction.—The total net expenditure to March 31, 1907, not 
including amount charged for street improvements, &c., was :— Power 
supply, £942,887. 14s. 2d.: construction, £3,133,297. 2s. 8d. ; total, 
£4,076,184. 16s. 10d. Of this amount £947,241. 16s. 11d. is being 
repaid in 60 years and £3,128,942. 198. 11d. in 25 years. The debt 
outstanding at March 31, 1907, was £3,853,376. 8s. 5d. The expendi- 
ture is, in our opinion, all proper capital expenditure, and is allocated 
to the proper heads. To the extent that the works department has 
been employed as contractors actual cost only has been charged to 
capital, and no allowance is made for prone to that department. This 
is quite in accord with our views of a proper basis of the capital 
charge. The amount at credit of renewals reserve fund was 
£141,855. 1s. 3d. What provision should be made out of revenue for 
renewuls of the electric undertaking is a very difficult question to 
decide when the life of the assets forming part of such undertaking 
has not yet been ascertained by experience. It is impossible for us to 
fix а rate. The Council has been advised by its officers that at least 
1d. per car-mile run should be provided for renewals reserve fund, in 
addition to any general repairs of the undertaking апа the renewal ot 
machinery, plant and buildings of the generating stations. If 1d. per 
car-mile had been reserved the amount which ought to have been set 
aside from April 1, 1905, to March 31, 1907, would have been £182,656, 
but tbe actual amount set aside was only £105,000. In the estimates 
for 1907-8 it is shown that 1d. per car-mile for renewals will amount 
to £100,000, and the provision proposed is £35,000. If this estimated 
provision for 1907-8 is carried into effect there will be at March 31, 
1908, £142,636 short charged to revenue since April 1, 1903, in respect 
of renewals, on the basis of 1d. per car-mile run, and before providing 
anything for renewal of machinery, plant and buildings of the genera- 
ting stations. 

We do not regard a provision for renewals as less important than 
any expenditure of a current character in connection with the tram- 
way undertaking. It is an expense incurred daily, the payment for 
which is deferred, and ought to be provided for along with current 
working charges. A charge for renewals is, in our opinion, essentially 
an element in the cost of the year's trading, and should not be deter- 
mined or affected by the result of such trading. It should form a 
charge in each year's revenue acconnt before the balance of net 
revenue is arrived at. In the accounts for the year ending March 31, 
1907, the surplus revenue is shown as £9,673. 15s., but if Id. per car- 
mile had been charged for renewals, the undertaking would have shown 
a deticiency of £58,107. 5s. We are ot opinion that revenue should be 
charged with the cost necessary to maintain the undertaking as a going 


concern, which can only be done by providing an adequate reserve for 


future renewals As having an important bearing on this point we 
draw attention to the increase in ordinary repairs, &c., during the four 
years of the working of the electric system, as shown in the following 
stut u nt:— 


— — 


— — 


! Total car-mileage. Total net repairs, &c. = рег car - mile run. 
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1905-4... 4,469,576 £15,060 8 6 | 0808d. 
1904.5... 10,931,396 40,988 10 0 0-899d. 
1905.6. . 12,164,992 57,842 15 10 | 11414. 
1906-7... 16,267,579 89,429 7 8 1:5194 
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In our opinion it is essential that the whole of the renewals fund 
should be specifically invested so as to be availuble when required. 
Of the Council’s renewal fund of £141,855. 1s. 3d. at March 31, 1907, 
only £83,008. 16s. 2d. had been so invested, the balance (£58.846. 5s. 1d.) 
having been used for tbe general purposes of the tramway undertaking. 
The renewals provision necessary to keep the undertaking as a going 
concern have in our opinion no relation to the statutory sinking fund. 

Central Office Establishment Charges.—It having been recognised b 
the Council during 1906-7 that the then existing method of allocating 
the central office charges against the various services benefiting 
thereby, did not charge such services with а sufficient proportion, a 
new method of allocating these charges was adopted, which took effect 
from April 1, 1907. The comptroller has presented us with a state- 
ment showing that supposing the new method had prevailed in former 
years, a further charge should have been made against the revenue up 
to March 31, 1907, of £5,547. In our opinion the principle adopted in 
the now method is sound. | 

Street Improvements, —With reference to the allocation of expendi- 
ture under this head, we are of opinion that the proportion of the cost 
of street improvements and widenings which should be cha to the 
tramways should bear a direct relation to the benefit derived or to be 
derived by the tramways: (a) When the improvements were under- 
taken wholly to accommodate the tramways and were not otherwise 
necessary; (L) when improvements were undertaken along a route 
concurrently with the construction of a tramway ; (с) when the im- 
provements were undertaken with the object of accommodating 

eneral traffic and also providing a sufficient width of thoroughfare 
or a contemplated construction of tramways; (4) when the tramways 
rahe constructed derive in common with the general traffic berefit 
from the improvement, With regard to (d) it may be urged that the 
tramways should not be charged with any improvement made subse- 
quent to their construction on the ground that an incorporated com- 
pany owning a tramway system under a charter for a term of years 
could not be called upon to pay any portion of such expense. This may 
be true, but the incorporated company may run an inefficient service 
of trams, if it prefers to do so, rather than bear any share of the expense, 
whilst the Council, being responsibie for providing facilities for both 
the general and the tramway traffic, the expenditure thereon should 
be apportioned according to benefits received. We areof opinion that, 
in assessing the benefit apportionable to tramways, the Council should 
be guided by the advice of experts who would take into account all 
the circumstances of each particular case. 

А number of cases under class (a) are cited in the report. In 
each case the allocation of the expenditure is criticised. In all these 
cases of street improvements and widenings (the report proceeds) 
we have not seen any evidence of a satisfactory character which would 
form the basis for an allocation between the local authorities con- 
cerned, the tramways and the improvement account, and we are of 
opinion that the resolutions of the Council making allocations require 
to be supported by an independent expert opinion based on the advan- 
tages derived or to be derived by the tramways from the expenditure. 
In regard to ** Improvements for the purposes of general traffic," no 
part of the expenditure on widenings under this head has been charged 
to tramways capital account, but it appears to us that before we can 
express an opinion on this policy it is necessary to consider whether the 
tramway has derived or will derive benefit from these improvements. 
А congestion of general traffic may be so continuous as to make a 
tramway an unprofitable instrument or even an impossibility. As- 
sume, however, u tramway co-existing with heavy general tratfic and 
a widening becomes absolutely necessary in the interests of both ; the 
ex penditure should then be apportionod between ** improvement " and 

tramway " accounts. The whole of the widenings in the second cate- 
gory are on the route of tramways existing or sanctioned by the Council. 

Ve are, therefore, compelled to come to the conclusion that che 
Council have not dealt fairly with the cost of improvements and 
widenings under this category when they have charged the whole to 
improvement account. Eliminating from the second category an expen- 
diture of £1,594, 125. 13s. at March 31, 1907, on improvements in certain 
cases where there is reason for maintaining the allocation of the whole 
cost to improvement account, there remains a number of important 
improvements where, in our Opinion, an allocation should have been 
made of part of the cost to tramway capital account, but where, in 
fact, the whole expenditure has been allocated to improvement ac- 
count, subject to deduction of the amount naid by the local authority 
concerned. The leading cases are next set out where an allocation should 
have been made of part of the cost to the tramways capital account. 
Summarising their remarks in connection with the expenditure on 
improvements undertaken or proposed in connection with tramwa 
schemes, Messrs. Peat and Pixley find the total expenditure up to March 
51, 1907, was £752,128. 118.8d.; of this, £190,999. 6s. 1d. has been charged 
to tramways and £173,690. 7s. 1d. has been contributed by local autho- 
rities, the remainder (£387,438. 188. 6d.) being charged to improvement 
account. A substantial, but as yet unascertain » proportion of this 
last figure should, they say, be charged to tramways capital account 
The expenditure on improvements for the purposes of general traffic 
amounted to £1,007,103. lls. 2d. The local authorities concerned 

contributed £142,982. 15, 1d., the balance (£864,121. 10s. 1d.) bein 
charged to Improvement account. In our opinion а considerable, bat 
i yet unascertained, proportion of this latter figure shoald also be 
charged to tramways capital account. In all the cases summarised it 
15 Impossible to ascertain the proportion chargeable against tramway 
PHONE hon ч Н ерине professional valuers. | ii 

e “dluation of Tra 4 i . r . 
(dated January 16, 1907). The. basis adopted ky the value Н 
of applying a multiplier to an ascertained net income ) is (the report 


continues) a fair and usual basis for arriving at the value of the good. 
will of an undertaking, the property and other assets being as a 
rule taken over at the valuation of an expert, but assuming that such 
а basis is a fair опе to apply to the tramway undertaking as a whole 
the number of years used as the multiplier should be arrived at after 
due consideration is given to (1) the permanence and profitable char. 
acter of the undertaking, (2) the provision made for depreciation and 
renewals before arriving at the net income to which the multiplier is 
to be applied. With regard to No. 1, this should be the main con- 
sideration in fixing the number of years to be used as the multiplier. 
The valuer has fixed 25 years (he regards the undertaking as a profi- 
able monopoly in perpetuity), but in so doing we think be has not 
given sufficient consideration to the possibility of supercession һу 
some other system of traction and competition by other means of соп. 
veyance, although, on the other hand, the valuer states that he has 
taken into his consideration the possibilities and capabilities of the 
undertaking for development.” With regard to No. 2, the valuer, in 
arriving at his figure of net income for the southern system, has not, 
in our opinion, made sufficient allowance fur renewals and nothing at all 
fur contingencies such as accidents or for possible loss by the substitu- 
tion of other means of traction. 1d. per car-mile run is regarded by the 
Council's expert advisers as a minimum allowance for renewals, exclu- 
sive of renewal of machinery, 1 and buildings of the generating 
stations. Id. per car - mile would have amounted to over £50,000. The 
valuer only allowed £35,000. It has not yet been proved that eren Id. 
per car mile із an adequate provision for renewals. We, therefore, con- 
sider that the net protits upon which the valuation in based are not 

roperly 1 E In the case of the northern system, the valuer 
fax not given the figure of net income on which his calculation of 
value is based, апа therefore we cannot comment upon the result at 
which hejhas arrived. If the net income had been properly ascertained, 
we consider that 25 times the amount of the annual net income, yielding 
a purchaser only 4 per cent., is too high a valuation for an under 
esting subject to all the risks of a tramway enterprise and the liability 
to make good the roads in the event of its discontinuance. In ош 
opinion, without questioning the principle, we think that both the 
multiplier and the net income are too great. " 

Recommendations are made us to the form that should be ober | 

in future balance-sheets of the Council's tramway undertaking, an 
the report concludes with the statement that the books of the tram- 
way undertaking are well and carefully kept, and the ассо ре 
sented to the Council by the comptroller are admirably prepared т: 
particulars. Recognition із given of the invariable courtesy an wf 
tance given to the accountants by the members of the Council's cen 
office staff. 
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ELECTRIC DISCHARGES THROUGH GASE6.—Ill. 


In his third Royal Institution leoture, delivered on ori 
March 21st, Prof. J. J. Thomson, F. R. S., first demonsrey ie 
ference between the electrical conduotivities of me mall тајно 
Ohm's Law and of gases where this law only holds for s тро 
the P.D. Two cylindrical vessels, about 4 in. diameter, the two 
were placed side by side; each contained an axial wire, 
wires were joined together and to the same sasha г 
С. T. R. Wilson tilted type. In this type the vessel is je in be 
that the one charged gold leaf hangs down vertically gr y ü 
most sensitive position of instability; & metal = all 
+200 volts was opposite the leaf within the vessel. eae 
pushed closer up to it. The two cylinders were also с lin ders vu 
one to +100, the other to - 100 volts; the gas In Еа ait wou 
rendered conductive by exposure to radium. The one T dien 
thus assume a positive, the other a negative charge, а0 teady ovis 
scope would remain neutral, though it was a little uns the lanten 
to convection currents set up by the heat of the light from linder жм 
It remained neutral also when the potential of the one urtber iu 
increased to 200 volts; but it moved when the P.D. Joctroscopt vi 
ereased. In the nextexperiment a plate joined to up мойе; фе 
placed centrally between a negative and в postive le 4 tein 
electrode was then pulled out to double the distance, ' „ Тш 
crease in the current, explained last time, was quite f the gas "Y 
the effect was really due to increased conductance кою when 9 
proved by bringing the radium tube near that electrode, 
same effect resulted. icles in gases We 

What was now the nature of the charged particle: h der moved 
could estimate their size from the speed with о орроби 
through gases. We could charge two gauze electro: ht angles © 
and blow an air current through the electrodes, at ПЁ 
them ; the positive particles would then be driven tow er way YM 
tive electrode unless stopped by the air blast. А Abel vertit 
the f.llowing: Conducting air was sent up un C. and 
metallic tube, passing first a charged electrode, C, if the 
another electrode, B, connected to an electrometer ; 
tween C and the tube was strong enough, no h 
would be left to affect B. Further, P. Langevin 
parallel electrodes in such a way that a falling жещ 
a switch and quickly change the charge on the one e 
tpace between the electrodes was for a moment ex th 
rays and thus ionised. When the interval between 
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was sufficiently long, the opposite ions would be attracted to the 
opposite electrodes, and a constant charge would be observed. 
When the reversal took place before all the ions had travelled 
across the gap, then we had to consider that the positive ions 
might travel less fast than the negative; the charge on the one 
electrode would diminish, for the time which the positive ions took 
to viru would be longer than the time required by the negative 
particles, 

In this way P. Phillips bad found the following velocities in 
centimetre/seconds at a pressure of one atmosphere for the two 
ions under a force of 1 voltem: hydrogen + 6'7, - 7°95 em.; 
helium + 5, — 6:8 ; oxygen + 1:86, – 1:8; СО, +0°76, – 0°81; acetone 
4-0:87,— 0:84 ; aldehyde + 0:80, —0:26, Ke. Thus in light gases 
the positive ions travelled more slowly, while in the complex mole. 
cules (acetone, &c.), the two ions had practically the same mobility, 
or the positive were rather faster. The kinetic theory of gases 
enabled us to calculate from these velocities that these particles 
consisted of aggregates of more than one molecule, but not as a 
rule of more than three or four molecules, and we could imagine 
that those molecules were condensed about the charged particles, 
of which there would hardly be more than one in a million mole- 
cules. These particles should thus resemble the heavier gases and 
should be more readily condensed than the non-conducting gas. It 
was demonstrated that the air sucked from a naked arc burning іп 
front of a funnel became less conducting when the U tube through 
which the air passed was lowered into liquid air. 

What it was that was frozen out in this way, we did not know 
yet. E. Ladenburg thought that the explosive substance frozen out 
of ozone, Os, was a more complex oxygen molecule still, О, or O,. 
Prof. Thomson had tried nitrogen, but had not, so far, been able to 
identify anything beyond the impurities of nitrogen. The frozen 
out quantities would, of course, be exceedingly minute, as only one 
particle in a million was concerned. 

As now the negative particles travelled faster than the positive 
ones in Н, О, N, &о., we should be able to charge a metallic tube 
electrically simply by sucking air through it, as the negative par- 
ticles would first reach the wall. This was shown with а brass tube, 
about 1 em. in diam., nearly 1 metre in length, with the aid of a 
Wilson electroscope, which was connected to the outside of the tube; 
the effect was very slight. The difference in the mobilities of the 
particles of opposite signs was, however, as E. Gold had estab- 
lished, very much greater at higher temperature, when the negative 
particles travelled at 18,00)cm./sec. instead of 5 em. or 6cm., 
moving faster, therefore, than the single molecule, while the positive 
particles increased their speed only to 80cm./sec. Those negative 
particles seemed, at the higher temperatures, to be the same as the 
corpuscles of the kathode discharge, and their mass was only 
35th of the mass of the hydrogen molecule. 

Langevin had also found indications of these higher speeds when 
reducing the gas pressure. The velocity of the gaseous particles 
always increased, of course, with diminishing gas pressure; but in 
the case of the negative particles the decrease was greater than the 
normal proportional decrease. Owing now to the higher velocity 
of the negative ions, the distribution of the electric field in gas 
flames was very peculiar. This was demonstrated—as in the pre- 
vious lectures, by Mr. E. Everett—with the help of the two electrodes 
of platinum foil between which a Bunsen flame was burning. The 
electrode circuit comprised a high water resistance, used also in the 
cylinder experiments. The Wilson electroscope was again applied, 
and a proof electrode, or wire, was joined to the electroscope. When 
this wire was held in the middle of the flame, the gold leaf kept 
steady ; when the proof electrode was approached to one of the 
platinum electrodes, the deflections suddenly increased-—at least 
after several repetitions of the experiment—showing that the whole 
field was practically near the kathode. 
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STANDARDISATION IN VARIOUS ASPECTS. 


The first of two lectures оп “ Standardisation in Various 
Aspects " was delivered at the Royal Institution on Thursday, 
19th inst., by Dr. R. T. Glazebrook, F.R.S., Director of the 
National Physical Laboratory, before a rather meagre audience. 
The lecturer touched only on the mechanical side of his sub- 
ject, discussion on electrical matters being reserved for a subse- 
quent lecture. After commenting on the wideness of the 
eubject, and recommending several books to those of his hearers 
desirous of a further acquaintance with these matters, the 
lecturer proceeded to give an historical survey of the science 
of measurement. 

As regards the measurement of length the units for this purpose 
were in the earliest days based on parts of the body. Thus, there 
were such measures as the digit, the palm, the span, and the foot. 
In Babylonia the measures were closely connected with astronomy, 
while in Rome the parts of the body were again, in general, used as 


‘measures. 


fundamental units, though the stadium was the distance a man 
could run without getting out of breath. It was, doubtless, through 
Roman influences that exact measurements were first introduced 
into this country. The Roman foot (equal to 13} of our present 
inches) was brought to England and became the standard of length. 
Several of the earlier kings also standardised measures of length ; 
in the case of Henry I. the ell was his own span. These are now 
obsolete, but the yard of Henry VII., which is about (4, in. shorter 
than the Imperial standard yard, though not in use, was exhibited 
on the lecture table. 

As regards standards of weight the Tower pound gave way to the 
avoirdupois pound, which is defined as being 7,000 troy grains. A 
large number of the older standards of weight and capacity were 
shown on the lecture table, and were examined with interest by 
the audience after the lecture. 

In 1670 the first metric system was introduced; it was due to 
Borda, and was defined as the length of the second’s pendulum at 
Paris. The advent of the French Republic introduced the present- 
day metric standards, which, although at first thought to be 
“natural” units, are really a: arbitary as the older measures. The 
difficulties of realising & standard on such a basis as the arc of the 
meridian are great, while standard bars are effected by temperature, 
time and methods of holding. Аз а substitute, it has been pro- 
posed by Michelson to take the wave longth of а certain kind of 
light as a unit, the red line in the cadmium spectra being chosen. 
It is found that this length multiplied by 1,558,163:5 gives a metre, 
the error being less than one part in ten million at 15°С. and 760mm. 

The yard and met e as at present constituted can only be defined 
as the distance between marks on special bars of metal, kept respec- 
tively at the Exchequer Office in London and at the Bureau Inter- 
national in Paris. Standards of this kind are liable to change 
slightly with time, and a curve was thrown on the screen showing 
the change in an invar bar. When unannealed the change was 
about 25 parts in a million, and when annealed about 10 parts in a 
million, the time беіор 2,000 days in each case. 

‘The lecturer then described the methods most in use for com- 
paring the length of a certain bar with that of the standard. When 
readings are takea with a microscope, and using special comparators, 
the length of two metre bars can be compared to one part in 10 
million. Certain difficulties exist in comparing line with end 
Comparison in the latter case is usually made by a 
measuring machine of the Whitworth type by which an accuracy of 
1 part in 1,000,000 can be obtained. Views of several well-known 
machines were thrown on the screen, and the lecturer briefly de- 
scribed their essential details. When comparing two bars, great 
care has to be taken that the contact pressure is the same in both 
cases. Many devices have been proposed to mitigate any error of 
this kind; among them are a spirit level mounted on a lever, feelers 
due to Whitworth, and electrical contact machines, among them one 
due to Crompton. With all of these a great degree of accuracy can 
be obtained. An interesting machine, a view of which was shown, 
is wholly automatic; by means of a single motor the bar is picked 
up, measured, its length noted on а revolving drum and deposited. 
The magnification of the readings when marked onthe drum is 2,000. 

The lecturer then referred to the work of the Engineering Stan- 
dards Committee on limit gauges. He defined tolerance, allowance 
and clearance and gave an account of the work done at the National 
Physical Laboratory to determine the permissible errors in work- 
manship. To show the utility of such standardisation the follow- 
ing case was instanced. Several similar motor cars were put to- 
gether and run 50 miles on the track at Brooklands. They were 
then dismantled and the parts indiscriminately mixed. The cars 
were then refitted without the aid of any scraping tools and another 
50 miles run. The results were most satisfactory and showed clearly 
the interchangeability obtained by the use of this system of limit 

auges. 
j Timing to the question of screws the author described the stan- 
dard screw-cutting machine at the National Physical Laboratory and 
indicated the difficulties of standardising screws and the work of the 
Engineering Standards Committee on the subject. 

In conclusion, the work of the Engineering Standards Committee 
on standardisation in rolling mills was touched upon, and the in- 
ereasing use by the makers of the Committee's specification was 
shown to be a satisfactory feature. 

Besides the exhibits that have already been mentioned, some very 
beautiful modern gauges were shown, ainong them а number made 
byJohanssen in Sweden. These had so fine a surface that several 
adhered together when one was picked up. 


Mica Exports from Canada.—The way in which mica enters 
into the economy of electrical engineering is well shown by the 
following figures taken from the Electrica] Review, N.Y. The 
amount exported from Canada has increased from 558,419 lb. 
in 1896 to 1,732,903 lb. in 1907. The United States is the 
best customer, taking nearly 9 per cent. of the whole, Great 
Britain being second. 


E 2 


“THE ELECTRICIAN” SERIES ОР 
STANDARD ELECTRICAL BOOKS 


can be obtained of all Booksellers at Home, in the Colonies, and abroad. 


i oian” Electrical Trades’ Directory and Handbook. 
Tho Mech wen in February, corrected to mid-February. Established 1882. 
A very valuable a vertising medium, covering the entire Industry. 2 
tion Price 8s. 6d. nett, postage 9d. extra (payable in advance); published price 
15s. net, postage 9d. extra. Postage to British Colonies, 2s. ; Europe, 2s. ; U. 8. A., 

Bs. 6d.; other countrics, 3s. 6d. Digest of Contents sent fros on application 
he “G.T.” Geographical Directory of the U.K. (Electrical Section). 

on 58., post tree. . ; 

ne ш m Primers (81 Primers in all, and a GLOSSARY). New and 
Enlarged dition in One Complete Vol. or Three separate Vole. now ready. FULL 


US FRER. 
mleotrio Blastin Apparatus and Explosives: With Special Reference 
to Colliery 5 By W. Maurice. Price 88. ба. nett. 
The Electric Furnace in Iron and Steel Production. By John В, С. 
Kershaw, F. I. C. Price 3s. 8d. nett. 


Tram Cars. By H. M. Sayers. Price 88. 8d. nett 
Brakes tor way 


ts 


The Mechanical Design and n of Commutators. Ву R. 
Livingstone. Price 6s. nett. 
The Al te t Transformer in Theory and 


ternate Curren Practice. By 

Prof. J. A. Fleming, M. A. D. Sc., F. R. S. . 188. 
VOL. 1.— Price 12s. 64. post free, abroad 18s. VOL. II.—Price 12s. 

Handbook of the Electrical Laboratory and Testing Eoom. ry 
~ fully Illustrated. By Dr. J. A. Fleming. Vol. I., 12s. 6d. nett, Vol. IL, 14s. nett. 
ectric Lamps and Electric by Prof. J. A. Fleming. Price бв. 


nett. 
eotri boratory Notes and Forms. Arranged by Dr. J. A. Flemin 
Е otrical та Bingle copies 4d. nett, or in dozens at 88. 6d. nett. Complete Bets 


in strong cloth, 15s. nett, Spare Copies of Tabular Sheets, 1s. per dozen. Port- 
- folios, 1s. 6d. each. sectional paper, 1s. per dozen sheets. Complete Prospectus 


post free on request. 
A smaller (but complete) Set of 40 Forms, bound strong cloth. Price 7s. 6d. nett 
Centenary of the ectric Current—1199-1899. Бу Prof. J. A. Fleming, 
Price 1s. ; strong cloth 2s. 6d. 
ty eir Construction and Management. By C. H.W. 
. Profusely illustrated. Price 9s. nett. 
in Horticulture. By Prof. S. Lemström. Illustrated. 8s. 6d. nett. 
: Treatise, from the standpoint of 
dk. Sod Fully illustrated. 


dy, M.A. 
Price 6s. 6d. nett. 
otro etic Theory. By Oliver Heaviside. Vol 1. Price 12s. 6d. 
Vol II. Price 12s. 6d. Vol. III. in the press. 

Motive Power and Gearing for Electrical Machinery. By E. Tremlett 
Carter, C.E., M. I. E. E. Revised by G. Thomas-Davies, A. M. I. E. E., F. C. S. Price 
128. 6d. nett. 

Magnetio Induction in Iron and other Metals. By Prof. J. A. Ewing, 

Z. Sc., F. R. B., F. R. S. E. Price 10s. 6d. 

Practical Notes for Electrical Students. By A. E. Kennelly and H. D. 
Wilkinson, M.I E.E. Price 6s. 6d. 

Electric Motive Power. Бу Albion Т. Snell. Price 10s. 6d. nett. 

A Pocket Book of Ele cal Engineering Formuls. by W. Gelpel 
and H. M. K . Price 7s. 6d. nett. 

Electrical Tes 


g for Telograph Engineers. By J. Elton Young. Price 


. . tt. 
Signalling Across Space Without Wires: The Work of Herts and 
His Successors. 


With new Chapter on Tuning. By Dr. sir Oliver J. Lodge. 
Price 6s. nett. 


The Art of Electrolytic Separation of Metals. By Dr. G. Gore, LL.D., 
F.R.S. Price 10s. 6d. 

I emistry. By Dr. George Gore. Price 2s. (7s. 6d 

escent Lamp and its Man By Gilbert S. Kam. 


The ufacture. 
Boginnors Manual of Submarine Cable Testing and Working. By 


М. Baines. Price 7s. 6d. nett. 


Carbon Making for all Electrical Purposes. By Fraucis Jehl. Price 10s. 6d. 
“The Electri э Wireman’s Pocket Book. Edited by F. C. Raphael. 
2 ni» 58. nett. 


паза iu 


Cooper. Price 10s. 6d. nett. 


ufacture of Electric Light Carbons. Price 18. 6d. [7s. 6d. 
Localisation of Faults in Electric Light Cables. By F. C. Raphael. 
The Steam-Engine Indicator and Indicator 
W. W. Beaumont, M.1.C.E., M.I.M.E., &c. Price 6s. nett. 
онда үт ПЕ гоно ad Сапай 
es : e ru 
res e reer Sitte zug Power Diagram. i 
ay ve and Power . B А 
ть 5 on т e ad in це 58. уына е нына 
ce 0 ne iti 
2 үт; pho ervice. Enlarged Edition. Fully illus 


International Telegraph Convention and Service Re 
(London Revision, 1903) Price ба. nett. enone 
(Preliminary) Wireless Telegraph Conference (Berlin, 1903), Pro- 
International Wireless Tologr 
0 ess Telegraph Convention and Service Hogu- 
manone Borin, eig Е 19 55 со ке P qu D eedings. Price 21s. mec 
° ature 0 er 
ma È Woods, и. a, Price d ва апа о iaceo in the Universe. By 
cation o ternate Curr 
AIRE rn ос ent Motors. By V. A. A. Fynn, 


Electric Railways: Their Construction and Management. By Philip 
Electric Cranes and Hoists, By Н. H. Brough 
y H. H. ughton. In Preparation, 
The Atmospheric Produotion of Nitrates А 
тронак Ыз by Eleotricity. by Prof. S.P. 


Practical Telephony. By w. Aitken, M.LE.E. In Préparation. 


Submarine Cable La and Ropairin 
New Edition in 1 p Eg. by H. D. Wilkinson, I. I. E. E. 


Alternating Current Motors. By Dr. Rudolf Goldschmidt. In Preparation. 
The Rates for Subscriptions to “THB ELECTRICIAN” are as under :— 


YEAR. HALF-Y EAR. UARTER. 
United Kingdom 268. 0d. _ 133. ca. = oa, / Post free, 
Canada. 288. 3d. 14s. 6d. ... 78. 6d. payable 
Postal Union ... 80s. 04. . 16а 0d. 8s, 04. in advance. 


(This charge includes all Supplements, 
Mew Volumes of “Тнв Evacraician” commence in Merit and October. 


Vols. I. to LIX. can uow be supplied. Price on application. 


orms, 12s. 6d. nett, or in strong portfolio, 14s. nett; or bound | 


Electric Tramway, and Similar 


. Edited by 


THE ELECTRICIAN, MARCH 27, 1908. 


De Glecfrician. 


The Oldest Blectrical Journal (established as a weekly Journal, 1061—17: 
Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 
1,23, SALISBURY COURT,FLEET ST., LONDON. 


Lr ADDRESS.) 


Telephone: Holborn 949. Telegrams: ELzorRIOIAN NEWSPAPER Lospor 


D ———————————————————————— — 

All Letters velating to 5 Advertisements and other busims: 
matters is be addressed lisher, "THE ELECTRICIAN," Salisbury. 
court, Fleet-st., London. С. and Р.О.з to be crossed '* Coutts & Co. 

All Editorial communications to be addressed to THe EDITOR, Late: 
for insertion in THA ELECTRICIAN," er containt questioni, и be 
accompanied by name and address of the writer as pas Be ef good fai. 
No notice is taken of anonymous communications. 

% TRR ELECTRICIAN " offers exce advantages fe Adsertisws. Wha 
by far the largest circulation of any English Electrical paper ani 
ciroulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application te the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Оба 
at latest by Wedwesday evening’s post. Renewals of expiring Абон: 
ments and alterations to standing Advertisements by first post Wednesday. 
Wrapper Advertisements by first post Wednesday. 

CONTRACTS and other OFFICIAL ANNOUNCEMENTS, AUCTIONS, APPOINT: 
MENTS VACANT AND WANTED, asd ай kinds of SMALL ADVERTISE: 
MENTS accepted up to 3:30 P. Thursday. 


THE ELECTRICIAN” INDUSTRIAL SUPPLEMENT. 


With the number of “ Тнв Exzoratoun for Bept. 14, 1906, was issued 
the first of а series of Industrial Supplements,” to be published he 
time to time with “Тнк ELEOTBIOLN." The twenty-first issue of 
Supplement will be issued (Gratis) with Tas ELECTRICIAN for April 3. 

The “ INDUSTRIAL SUPPLEMENT" is а comprehensive record of — 
ments in Electrical Plant, Machinery, Apparatus, Acessories, BUDE 
and Materials, and of their proved suitability for various 


u * . . 2 
А We invite descriptions and illustrations of New Applications of Electri- 
city to Industry, and shall cordially welcome any assistance we may 

eceive in connection with the SUPPLEMBNT. | | 
: The "INDUSTRIAL SUPPLEMENT” is holed for filing or hanging, and 
filing covers can be supplied for holding 6 or 12 issues. 


ELECTRICITY SUPPLY TABLES AND DATA 


The Series of comprehensive Tables of Statistical and Engines M 
Data relating to Electricity Supply Undertakings of the 
Kingdom for Lighting, Power and Traction, are now ir 
and can be obtained price 66. 6d., post free 78. or printed 0 

aper at 8s. 6d. per copy. 

P Tho book оса, in addition to the above-mentioned Te 
for the United Kingdom, Lighting, Power and Traction Dis 
Colonial and some of the поро а Foreign Electricity 

and Tramway and Railway U 

The eomplete set of Tables forms an exoeedingly valuable gro"? 
of data and statistics in a form specially designed for 
ence and comparison. 

An Index to the entire group of 


Tables precedes the main wet | 


THE HOME OFFICE REGULATIONS. 


The lengthy inquiry just completed by Mr. J 5 
BURN E has brought to a close the present phase of critic | 
on the rules proposed by the Home Office for regule 
the use of electricity in factories and worksnops. me 
whole object of the Regulations is the safety of emp p 
and in this respect they differ materially from uie jp | 
made by the Board of Trade for the purpose ot "i H 
the safety of the public and the continulty of pin 
There has been some tendency to confuse the two e " 
Regulations, but there is no reason why they sae e al 
any sense conflicting if due care is taken to make i 
exclude the other, as suggested һу Mr. A. F. 1 
his evidence. It would, of course, be much prefer | 0 
have one set of rules of general application, ле ot 
having rules of the Board of Trade, of the Home London 
the Institution of Electrical Engineers, of the демак“. 
County Council, and probably of the authorised un er 
which may be more or less conflicting ; but we suppose 


as Us . EM heme te 
it is too much to hope for any comprehensive 8С 
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meet all cases. Nevertheless it is certainly bewildering 
for the contractor to have to meet a number of such ‘re- 
quirements separately. 

In the ever-increasing applications of electricity it is, of 
course, most important that the safety of the employéshould 
be ensured. The conditions in factories and workshops 
are very different from those in dwelling houses, and, 
therefore, greater precautions are necessary. Bare live 
metal, combined with damp surroundings, must often be 
found in such cases, and it is a well-known fact that under 
certain conditions fatal accidents may take place with 
comparatively low pressures. It is, therefore, most im- 
portant to have suitable regulations to meet such cases, 
and any reasonable attempt in this direction must meet 
with general sympathy from the profession as a whole, 
since any other course can only prejudice the electrical 
industry in the eyes of the public. 

On the other hand, it is important that the electrical 
industry should not be unduly hampered. A good deal of 
trouble may arise in the administration of regulations if 
they are loosely worded, and it is more on this account 
than any other that a good deal of opposition has arisen. 
For example, a switchboard is detined as “a collection of 
conductors and apparatus for the purpose of controlling 
the current or pressure in any circuit or circuits,” and it is 
specified that, if there is bare live metal exposed on a 
switchboard, a passage-way shall be allowed in front of 
it not less than 7 ft. in height or less than 3 ft. in width 
for high pressures, or 8 ft. in height and 4 ft. in width in 
the case of extra high pressures. Since this definition of a 
switchboard would include, on account of its wording, any 
motor-starting device, it will be seen that if a regulation 
of this kind were strictly enforced trouble must result. 

Again, there has been much discussion over the stipula- 
tion that every motor rated at more than { II. P. shall be 
provided with a no-volt release. Such a stipulation would 
undoubtedly cause much expense at many works where 
electric driving has been installed, though it would not he 
so serious in the case of new works. The necessity for 
such a general clause seems very doubtful. Motors beyond 
а certain size can be adequately protected in respect to the 
safety of employés by fuses, since large motors would blow 
the fuses rather than start up. There is more danger in 
the case of small motors, which may start up and cause 
injury without blowing the fuses. The suggestion that 
motors should be protected in groups is not satisfactory, 
owing to the carelessness so often shown by employes ; there 
would be too great an inducement, in the event of the circuit 
being opened, to throw in the no-volt device before taking 
steps to ensure that each motor starter was in the “off” 
position. 

There is nothing easier than to make elaborate regula- 
tions and to have them so administered as to cause much 
unnecessary capital outlay, the more so if they happen to 
be retrospective. It is, no doubt, on this account that a 
great deal of the opposition has arisen to the proposed 
Home Office Regulations. This has now been mini- 
mised by the happy expedient of informal discussion 
between the parties concerned. No one would object if it 
were merely a question of removing in a reasonable way 
certain definite evils pointed out on more than one occasion 
by H.M. Electrical Inspector of Factories, Mr. G. S. КАМ, 


but there is а very natural fear that rules not very care- 
fully drawn up will be administered without regard to the 
purpose they were intended to fulfil. So long as they were 
in the hands of Mr. Ram all might be well, but later on 
the administration might depend upon others more con- 
cerned with the strict letter of the law than with the real 
object to be gained by the rules. This, no doubt, is a 
strong point in favour of the iuclusion in the Regulations 
of the right to appeal to an independent expert in case of 
dispute. 


REVIEWS. 


Copies of the undermentioned works can be had from The Electrician Office, port 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


Praktische Photometrie. By Dr. E. LIESENTIAIL. 
Friedrich Vieweg & Sohn.) Pp. xv.--434. M. 19. 

In the preface to this work the author points out that, owing 
to the recent rapid development of the subject of photometry, 
the existing treatises on the subject, adequate as they may have 
been at their date of publication, no longer suffice. This 
want the author seeks to fulfil, and, on the whole, the results 
are as satisfactory as Dr. Liebenthal's reputation snd long ex- 
perience at the Reichsanstalt would lead us to expect. The 
practice of photometry has developed on somewhat different 
lines in different countries, and an effort to give a text book 
on the subject an international character greatly adds to the 
difficulties of the author. Hence it is not unnatural that Dr. 
Liebenthal, in spite of his wideness of outlook, occasionally 
considers the subject from the German point of view. Such 
a book as this is also naturally mainly a compilation of exist- 
ing knowledge, and Dr. Liebenthal is, perhaps, not to be 
blamed for the occasional absence of original effort to clear 
up the existing difficulties with which we are confronted. 

Having made these points clear, we are able to congratulate 
the author on the exhaustive collection of photometrical data 
which he has brought together. He has adhered throughout 
to the nomenclature of the chief photometrical quantities as 
recommended by the Electrical Congress at Geneva in 1896, 
and the extensive references invariably quoted by the author 
will be found very valuable. 

The first chapter of the book contains a discussion of the 
nature of the radiation of sources of light, in which the dis- 
tinction between temperature-radiation and luminescence is 
dealt with, and some general definitions are given. The second 
chapter is also given up to general principles, and contains a 
valuable résumé of the modern views of radiation, including 
Dr. Lummer’s investigations on black body radiation and some 
discussion of the mechanical equivalent of light. 

The third chapter is again of a general character, and includes 
a discussion of the main physiological principles involved in 
photometry. Chapter IV. is devoted to the subject of photo- 
metric standards. The Hefner lamp, however, receives rather 
more than its due share of attention from the international 
standpoint, and we miss any reference to Dr. Fleming’s method 
of preparing glow-ldmp standards. 

Chapters V., VIII. and IX. are devoted to a discussion of 
photometry and photometric methods proper, the chief modern 
photometers receiving attention. Chapters VI. and VII. deal 
with colour photometry and spectrophotometers. The dis- 
cussion of colour photometry is brought up to date by a refer- 
ence to the recent theory of the action of the retina due to 
Kries, and includes the various methods of comparing dif- 
ferently coloured lights, the methods of Crova, Macé de Lépinay, 
&c., which usually receive attention when this matter is under 
discussion. Опе cannot, however, help regretting that the 
author does not attempt to consider more fully how far all this 
is applicable to practical photometry, and that he leaves the 
subject in the usual doubtful condition. He does not, for 
instance, make it clear which of the various methods suggested 
in this connection are reliable, or how far they may be expected 
to lead to the same results. A complete account of the flicker 
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photometer is given without any adequate discussion of the 
real physiological basis underlying instruments of this class, 
which, in the light of the Kries theory, would bear much 
discussion. | " 

The remaining chapters of the book are mainly devoted to 
the praetical aspects of and measurement of illumination, the 
nature of, and distribution of light from the commonly occur- 
ing light sources, the illumination of streets, &c., all receiving 
attention. 

The exhaustive nature of the book may be gathered from 
the fact that it contains nearly 450 condensed pages. The 
illustrations are many and good, and the general arrangement 
of the book is very convenient for rapid reference. This and 
the complete list of references by which it is aceompanied 
should render it of very great value to the student. 


Electric Light and Power. By E. E. Brooks and W. Н. N. James 
(London: Methuen & Co.) Pp. viii.+367. 4s. 6d. 

There seems to be no end to the production of elementary 
text books on electricity and magnetism or their industrial 
applications ; and no person has a more monotonous task than 
he who has to review them. . They all have the same charac- 
teristics, and they all lay down the same cut-and-dried prin- 
ciples with practically no variation. Some of them, it is true, 
provide diversion by having their contents arranged in a most 
illogical order. Others, again, in the attempts to make clear 
a fundamental principle, concerning which even authors them- 
selves often have hazy notions, ultimately reduce the student's 
mind to a state bordering on distraction. This is all very 
amusing for those who are not students, but the expediency of 
the matter is open to grave doubt. No one has yet explained 
satisfactorily why this appalling number of elementary text 
books has come into existence and is changing annually by 
geometric progression, with a common ratio unfortunately 
greater than unity. Undoubtedly there are a few good books 
of this class, but the remainder are built up from them. 

The specimen now under review is good enough in its way, 
but the point is that its absence would not be felt. Like its fel- 
lows, it panders to the class of person who sniffs at mathe- 
matics, and, perhaps because it is not mathematical, there is a 
good deal of looseness of expression. On p. 83 it is stated that 
induced currents produced where they are not wanted are 
known as eddy currents.” A statement of this kind hardly 
needs refutation by chapter and verse. On p. 326 the diagram 
of the Wheatstone bridge does not show the must suitable way 
of connecting up that instrument—in fact, in certain circum- 
stances, the method given would be.impossible. 

Taken as а whole the book is sound enough, but we do not 
wish to praise the authors simply pour encourager les autres. 


CORRESPONDENCE. 


-p 


THE FUTURE OF THE TELEPHONE SERVICE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Mr. A. R. Bennett is mistaken wi 
| Mr. A. R.] ith regard to my rela- 
tions with the National Telephone Co. My ойгоо with 
1 ш Sad ау, and I do not hold the “ dis- 
ished position“ referred to, or any position i - 
pany ы чы ; у position in the com 
г. Bennett lives in a telephone world of hi 
S own, and 
5 the remarkable spectacle of a man who not only 
пов not learn from the experience of others, but apparently 
5 not learn from his own. The Glasgow municipal tele- 
ропе system, the only one in which the experiment was 
п. оп а scrious scale, was run according to Mr. Bennett’s 
d eories, and it was such a hopeless failure that the Glasgow 
. (who do not give up easily) were glad to sell it at 
E ced т a working sue of a little over three years. No 
' convincing proof of the i ес eori 
could e DE р he incorrectness of the theories 
ere could be no surer way of makin i 
] ү g the telephone ser 
of a large city both inefficient and unprofitable 155 to 155 
а tariff having a low flat rate and а low message rate. Such 


a tariff positively encourages the users to make the service i. 
efficent, and at the same time prevents the administration 
from making a profit. 

The Imperial German Post Office has tried for some уеп 
the experiment advocated by Mr. Bennett, has found it, 
failure, and is reverting to an exclusively measured.rate tarif 
In Berlin last January the Under Secretary of State told m 
that his principal argument for the measured rate was that i 
would raise the efficiency of the service, which was being ruined 
by the excessive use of the flat-rate lines. 

And that is my argument— more, my absolute conviction 
The measured-rate tariff, as well as encouraging the develop 
ment of the telephone, improves the efficiency of the servic. 
To the commercial community the important point is a highly 
efficient service, and the precise amount of the rate is a minor 
point. Any man in a large way of business will tell you the sme 
thing—and that is the whole telephone question in a nutshell 

Referring to your editorial remarks on p. 881, may! ay 

that, contrary to the view there expressed, London shoud 
eventually have a higher relative telephone development thu 
any town or city in the kingdom. The immense size of Lond 
adds to the value of instantaneous communication, while t 
wealth and industrial and social activity of the рор 
make it the greatest telephone territory in the world. Ther 
are many thousands of buildings in London which should sr: 
a telephone in every room; there are many square miles d 
residential districts which should have a telephone (or several; 
in every house. Given reasonable facilities for the construe- 
tion of line plant, to place a million telephones in Londin te- 
quires only an enterprising management. By thet I man! 
highly efficient service, a sound tariff and systematic education 
of the public. | 

It is true that the great area of London involves high сж 
of construction; in that respect London is at a disadvantage 
compared with concentrated cities like Paris and New Yor 
But a sound scheme of measured rates will get over that dif- 
culty, and give a tariff that will put the service within тес 
of all possible users. Те 

So far as I have read the reports of his lecture, Sir Will 
Preece did not touch on the underlying causes of the ек: 
development of the telephone in America as compared vit 
this country. In America there is no Government telecrapt 
and telephone monopoly, and consequently the telephone ther 
has never been harassed by excessive political interferent 
Telephony in America has been a free business, and privat 
enterprise has had a fair show. The telephone ае 
there have wayleave powers, and it is an unbeard of thing it 
an American municipality to refuse a telephone company iV 
mission to build underground plant. - 

Had there been no Government telephone monopoly Е Я 
country, no limited licence, no 10 per cent. royalty, no S 
of ordinary wayleave powers, no fractious municipal» n 
tion there would be to-day a very different story to te^? 
phone development in Great Britain.—I am, 0, _ r 

Westminster, March 23. НЕЕВЕЕТ Laws WE 


THE TESTING OF DIRECT-CURRENT MACHINE 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In answer to Mr. Stanley P. Smiths ы 5 
appeared in The Electrician, March 20, 1908, 1 shou shod n 
make the following remarks. It appears that his da "ES 
quires an auxiliary motor to run the machine rh nu 
full speed ; in order to excite the fields in parallel ў hasu 
across the north poles as well as across the south p supp: 
be reduced to half the normal value, also a low рети 115 
is necessary for the second test. It seems to me ке ТО 
requiring all this adjustment is certainly more © P 
than the method which I have suggested. Smith make 

But leaving this point out of the question, Mr. pee ami 
the same mistake as A. Kolben in not considering nt 
ture reaction when the armature carries full load ahh us 
As I explained in my letter, to which Mr. Smith : le at 
armature reaction sets up a field, weakening ii 177 
strengthening the opposite; therefore the armatur "niit 
a field which may be far different from the n с in ts 
and will alter the hysteresis and eddy-current ә 
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armature core. The magnitude of the error is the greater the 
less saturated the fields and the higher the armature ampere 
turns. For this reason Mr. Smith’s method may give appre- 
ciable errors. It is obvious, although Mr. Smith does not 
state this, that in his second test the poles which were altered 
in his first test have to be brought back to their original 
polarity, otherwise no appreciable iron loss will occur in the 
armature.—I am, &c., W. Lurors. 
Birmingham University, March ?8. 


CONTINUOUS.CURRENT ENGINEERING. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: We have read with interest in your issue of March 18, 
1908, the review on Dr. Hay's recent work, entitled Con- 
tinuous-current Engineering," but there are some statements 
made by your reviewer with which we entirely disagree, and 
we have, therefore, taken tbe liberty of drawing your readers' 
attention to these. 

Near the top of p. 842 the review reads: How much labour 
will be required to open the equipotential connections in, say, 
a 500 kw. armature for this test and then make good again the 
author does not say." It would appear from this statement 
that your reviewer has not examined Dr. Hay's work very 
carefully, or һе would have noticed on p. 147 of this work a 
sketch showing detachable equalising rings made by Crompton 
& Co. It is possible, with equalising rings designed to that 
sketch, to break and make all the equalising connections 
in about 15 minutes on а 500 kw. machine. | 

Your reviewer also goes on to state: We think a gauge by 
which the field is set во as to leave equal air space all round the 
armature would be a less costly and more expeditious way of 
balancing." It is not possible to balance every machine elec- 
trically by means of equalising the air spaces all round the 
armature, for we have known machines which, when the mag- 
net system was set to give equal air spaces, the balance of the 
armature was about 25 per cent. out—i.e., the P.D. generated 
between two sets of brushes on one side of the commutator was 
25 per cent. greater than the P.D. generated in two sets of 
brushes on the diametrically opposite side of the commutator. 
So far as the cost is conzerned, it is just as easy, and not more 
costly, to balance an armature electrically bv the method de- 
acribed by Dr. Hay on p. 123 of his book as it is to set the air 
spaces equal all round the armature. 

With regard to the balanceof lap-wound armatures in general, 
it is our opinion that it would well repay the owners of ma- 
chines with lap-wound armatures, whether they have equalis- 
ing rings or not, to see that they are electrically balanced in 
position within 2 per cent., as not only is the sparking improved 
due to this, but the heating of the commutator and the arma- 
ture is also reduced.— We are, &c., 

JAMES C. MACFARLANE. 


Chelmsford, March 18th. Н. BURGE. 


We have submitted the letter of Messrs Macfarlane and 
Burge to the writer of the review of Dr. Hay’s book and have 
received the following reply :— 

TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The argument put forward by Messrs. Macfarlane and 
Burge regarding my criticism on the balancing of lap-wound 
armatures proves only that the expedient advocated on p. 123 
of Dr. Hay's book can be applied without much trouble to the 
armature of a particular maker, but not that it can be gener- 
ally applied with less trouble than the equalising of the air- 
space all round. This was my contention. I am quite aware 
that, owiog to some hidden porosity in the casting of one or 
another of the magnete, there may, even with an equal air space 
all round, be some slight difference in the flux from the dif- 
ferent poles, but it is precisely because one has to allow for 
such differences that “ equipotential ” connections are put in. 
If one could, by Dr. Hay’s method, endorsed by Messrs. Mac- 
farlane and Burge, eliminate all P.D.s between brushes of the 
same sign, then one might as well leave out the equipotential 
connections altogether. The fact is that absolute balance at 
all loads is impossible, and that even if it could be attained at 
first it might be upset by some subsequent displacement be- 


tween armature and field system due to wearing of bearings, 
the action of heat in changing the form of the yoke, &c. 
Some balancing currents will have to be allowed for in the 
equipotential connections in any case, and the value of 
initial balancing lies only in this, that the inevitable balancing 
currents are kept small. To use screwed connections in the 
balancing ring seems to me, however, to be too high a price 
to pay for so small an advantage. I know a first-class firm 
who have tried screw connections, and had to give them up 
because of their uncertainty ; or, rather, they had to improve 
them by soldering. 

My contention is that there is no necessity whatever to touch 
the equipotential connections once they are soldered up. Even 
if there be some doubt about a perfect balance being geomet- 
rically obtained by reason of some casting being porous, there 
is no difficulty whatever in testing for equal flux, and that may 
be done when the machine is not running. Опе need only 
measure the total flux from each pole by a ballistic galvano- 
meter or by Grassot's ‘‘Fluxometer” after the air space is 
made the same all round, and, if there be found a difference, 
then the field system may be shifted in the required direction 
to obtain equality of flux. This may, however, not always he 
possible. In sucha case the best way is to discard the porous 
magnet and substitute a sound one.—I am, &c., 

Birmingham, March 21. THE WRITER OF THE REVIEW. 


POULSEN'S AND RUHMERS PATENTS IN WIRELESS 
TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Str: Under Wireless Telegraph Notes in your issue of 
February 28th, p. 739, you draw the public attention to a de- 
cision lately given by the German Patent Office on the patent 
application of Mr. Ernst Ruhmer for an arc interrupter. 

By way of comment, you say that it appears that Mr. 
Ruhmer some years ago invented an arc interrupter for gene- 
rating undamped oscillations corresponding very closely to 
that used in the Poulsen system, and to some extent antici- 
pating its use," and further that the priority of Ruhmer’s 
invention has now been recognised and а patent is to be issued 
for it." The facts are these: 

Mr. Poulsen filed the application for his generator of con- 
tinuous undamped waves, covering also the placing of the aro 
in a magnetic field, as far back as July 12, 1903, whereas Mr. 
Ruhmer's patent vi iain was not filed before Sept. 32, 1904. 

The priority of Mr. Poulsen's patent, therefore, is not ia 
dispute. The only question to be decided by the German 
Patent Office was, whether, in view of Mr. Poulsen's prior 
application, the Ruhmer arrangement could be considered an 
invention at all. As Mr. Poulsen in his specification did not 
specially d well upon the interrupting effect which can take place 
when his hydrogen arc is placed in a magnetic field, the German 
Patent Office came to the conclusion that the arc interrupter 
18 an invention. | 

We desire to point out, also, that it is not within the power 
of the German Patent Office to decide how far the right to 
exploit a patent is limited or rendered impossible in cases 
where the last granted patent cannot be worked without in- 
fringing an already existing patent. 

It will be clear that the Poulsen patent will not in any way 
be effected, modified, or restricted by the above mentioned 
decision, and same is, therefore, of no importance.—We are, &c., 


. THE AMALGAMATED RADIO-TELEGRAPH Co. (LTD.), 
Berlin, March 20. S. S. BoJESEN, Director. 


AMERICA REVISITED, 1907. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In the Paper on America Revisited, 1907,’ read 
before the Institution of Electrical Engineers and summarised 
in your issue of March 20, 1908, Sir William Precce, referring 
to the Barclay printing telegraph system, says: This system 
has been adopted by the Western Union Telegraph Co. in pre- 
ference to the Buckingbam or the Murray." The wording of this 
sentence may cause misapprehension amongst those not ac- 
quainted with the facts. І, thorefore, ask you to allow me to 
point out that the Barclay system is not being wo rked by the 
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Western Union Company in preference to the Murray system, 
for the simple reason that the Western Union had no choice 
in the matter. The United States patents on the Murray 
system are owned by the Postal Telegraph-Cable Co (Mackay- 
Bennett Companies), the rival telegraph organisation to the 
Western Union. The Western Union Company bas never tried 
the Murray system, and is debarred from trying it by the patent 
rights held by the Postal Telegraph-Cable Co. Also the 
Barclay system is not in the same class as the Murray system. 
The latter has been designed for handling heavy traffic over 
lóng distances. Working at the same speed, the Murray sys- 
tem will operate over double the distance that the Barclay 
system will cover, or working over the same long distance it 
will give double the speed of the Barclay system, the Bucking- 
ham alphabet used in the Barclay system being slightly more 
than double the length of the Baudot alphabet used in the 
Murray system. (See pp. 564 to 570 of Paper on “Setting 
Type by Telegraph," Proceedings of the Institution of Electrical 
Engineers, 1905, Vol. XXXIV.—T am, &c., 


3, Lombard-court, E. C., March 24. DONALD MURRAY. 


' [Owing to pressure on our space it has been necessary to 
hold over some Correspondence.—Eb. E.] 


NEW ALTERNATE-CURRENT INSTRUMENTS.” 


BY W. E. SUMPNER, D.SC., AND J. W. RECORD. 
(Concluded from page 877.) 


Summary. — The author describes alternate-current instruments in 
which iron-cored electromagnets are utilised. The instruments more 
particularly dealt with area wattmeter, a magnetostatic voltmeter and 
phasemeters, diagrams of connections being given in all cases. 


INSTRUMENTS FOR PHASE MEASUREMENTS. 


Idle-current Ammeter.—For constant voltage circuits the watt- 
meter can be used as an idle-current ammeter. For single-phase 
cirouits all that is necessary is to substitute for the quadrature 
transformer а non-inductive strip resistance, to which the moving 
coil is suitably shunted ; or, alternately, an ordinary current trans- 
former with a secondary coil of many turns short-circuited by the 
moving coil. For three-phase circuits it 1s only a matter of changing 
the connections of the potential leads. 
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Iron-cored Phasemeters.—The phasemeter is merely an ohm- 
meter, having, in effect, an alternating magnetic needle, due to the 
flux caused by an alternating current traversing a moving coil, and 
having two alternating magnetic fields in fixed directions (but not in 
the ame phase) due to the cyclic currents through its fixed coils. 
The instruments hers described have only one coil in the moving 
system, but contain three coils, Ci, C., Cs, in the fixed system, the 
latter being traversed by currents representing Al, A, and As, the 
three currents of the three-phase mains. But these currents are neces. 
sarily such that one of them, say As, can always be regarded as the 
sum of the other two, so that the three coils C,, C, and Cy can really 
be regarded as only two coils, having a portion C; in common, one of 
these coils being traversed by a current representing А, and pro- 
ducing the field OF,, and the other A, and OF, respectively. The 
directions OF, and OF, are approximately 90 deg. apart, and this 
accounts for the total deflection of about 180 deg. (90 deg. for lead- 
ing and 90 deg. for lagging) to be found in most phasemeters. The 
three fields due to a unit current in each of the fixed coils are fixed 


in direction, as shown by OA,, ОА», and OA, in Fig. 6. The currents 


A, A, and A; can be regarded as two currents only, A, traversing 


the first and third coils, and producing a field alwavs aloog OF 
; ‚апа 
d Or 155 ne а third coils, and producing a field always 
2 e analogy between th - 
Boie will чы Be aa жу be n the ohmmeter and the phase 


© Abstract ota Paper read Before (he aan ав 
n ers, March 19th. per read before the Institution of Electrical Engi- 


The iron-cored phasemeter is а new departure in power-factor 
meters, and its construction is minutely described in the Paper. A 
view of the interior is seen in Fig. 8. The field magnet resembles 
the stator of a three-phase generator built up with a number of iron 
lamine, and wound as shown in Fig.7. Instead of the rotor there 
is а fixed laminated iron core, leaving an annular air-gap, about} in. 
between itself and the stator. In this air-gap swings a moving 
coil balanced and only controlled by the inter-action of the currents, 
The stator is wound for current, and for convenience is supplied 
from two series transformers, the primaries of which are traversed 
by two of the line currents. The moving coil has a high non. 
inductive resistance in series with it, and is placed in shunt across 
the mains. One mode of connection suitable for a three-phase cir. 
cuit is shown in Fig. 9, and various other arrangements of trans. 
formers, analogous to those stated in connection with the wattmeter, 
may be used. 


Fic. 8.—Visw or InTERIOR OF PHASEMETER. 


is bei ing its stator coil 
A form of phasemeter is being developed, having its 8 
wound for voltage and its moving coils for current. sl 
algo being carried out on an instrument of the above type, con 


во that the moving coil is free to revolve continuously in either 


direction. Thus, with the aid of a voltmeter switch, ee 
change the instrument from one alternator to КУГУ pi а ve 
necting the voltage windings to the bus bars, and the 10 vil 
to the terminals of an incoming machine, the phaseme 
converted into a synchroniser. 

Calibration and Accuracy.—A simple direct-current ted Rt 
determine the wattmeter scale (see Journal LE.E., У Ё ык 
429), and also for the voltmeter, since its scale marking 


true watts at 0°5 power factor, or 0°87 per cen 
The accuracy secured in the new instrument can 
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dicated by the value of the phase error. In one of the portable 
standard instruments this value was only 0:0077 for 50— circuits. 
The voltmeter is naturally less subject to error than the wattmeter, 
since it is essentially the same as a wattmeter used on circuits of unity 
power factor. The deflection for a given voltage for a range of fro. 
quency of 8 to 1 does not vary as much as 0:5 per cent. 

In confirmation of the above statements tabulated tests are given, 
comparing one of these iron-cored wattmeters with a standard 
Mather-Duddell instrument. | 

The theory and modes of calibration of phasemeters have been 
already discussed by one of the present writers (see The Electrician, 
February 23, 1906), and it has been shown that phasemeters are much 
more accurate instruments on balanced loads than they are usually 
credited with being. The actual errors arising are due to extraneous 
causes—viz., friction when the deflecting forces are weak, or stray 
fielde, or want of balance of the circuit currents. In the instru- 
ments here described the moving coil is perfectly shielded by the 
iron, and if this coil is out of proper position the rectifying forces 
brought into action are strong, so that errors due to the first two 
causes do not arise. All phasemeters are equally subject to error 
when used on unbalanced loads. A similar error arises in measuring 
the power of a three-phase circuit by.the single wattmeter method. 

In the design of the phasemeters here described a great deal of 
attention has been devoted to the production of suitable scales. 
Special difficulties arise owing to the irregularities in the magnetic 
field due to the slots in the stampings bounding the air-gap. Curves 
are given in the Paper to show that these difficulties have been 
overcome. Reference is then made to a Paper on the ‘ Theory 
of Phasemeters " (Phil. Mag, January, 1906), and the calibration 
of the'instrument explained. ie | 

The theory and testing of the summation wattmeter for measur- 
ing the total output of a set of generators is given in an appendix, 
as is also the theory of the neutral point reactance coil for shunt 
magnet wattmeters. 


[We regret that pressure on our space compels us to hold over 
the account of the discussion on Messrs. Sumpner and Hecord's paper 
until our next issue.—Ep. E.] 


ELECTRIC LOCOMOTIVE TESTING PLANT IN THE 
BALDWIN LOCOMOTIVE WORKS. 
In order to determine the actual performance of Baldwin-West- 


inghouse mine and industrial locomotives under operating condi- 
tions before they leave the works, the Baldwin Locomotive Со. has 
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TESTING PLANT кок Locomotives. 


erected an interesting testing plant similar to that used at the St. 


Louis Exposition. | | 2 
This plant, as shown in the accompanying illustration, consists 

of a pair of adjustable rolls, upon which are placed whecls that may 

be moved to accommodate locomotives built for any gauge. Pro- 


THE ELECTRICIAN, MARCH 27, 1908. 
с __—————————————————- 


925 


‚ Although а thorough test of the electrical equipment is made 
before it Jeaves the Westinghouse Works at Pittsburg, this test of 
the assembled locomotive is found to be of great advantage, in that 
it ensures the ability of the locomotive to operate continuously under 
service conditions. 


CORDINGLEY'S MOTOR-CAR EXHIBITION. 


. Compared with last year, the eleotrical exhibits at Cordingley's 
do not appear to advantage in this year's show. The petrol-eleotrio 
vehicle is entirely absent, and there are few electrical novelties 
worth mentioning. 

There seems to have been considerable attention devoted to the 
subject of speed indicators, and we noticed several new types. In 
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Fic. l.—SrPzED INDICATOR AND WATCH COMBINED. 


the gallery Messrs. S. Smith & Son have an attractive exhibit of 
their various patterns of speed indicators. The principal features 
of these have been referred to in previous issues, but the latest 
models merit inspection on account of recent requirements. The 
combination of the indicator with clocks, watches and direction in- 
dicators (see Fig. 1) is both useful and ornamental. The firm has 
created a mild sensation by putting forward an inexpensive speed 
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Fic. 2.— Surrh's SPEED INDICATOR. 
1 = . A è 


indicator and mileage recorder, for which it anticipates a large de« 
mand. The indicator reads up to 40 miles per hour and the recorder 
to 10,000 miles, and is shown in Fig. 2. The price is five guineas, 
but the finish workmanship, and accuracy of the instruments are 
maintained at the same high standard which always characterises 


isi і is made by movement of the | this firm’s products. The equipment of the stand is very complete, 
rolls . The e to be tested | variable speed motors being installed for showing Hs 5 range 
is anchored in position by chains attached to the ends. Suitable of the various indicators. The exhibit also includes a uos ynamo 
Prony brakes are used to measure the power developed by the | for motor car use for lighting &nd ignition purports 35 is equip- 
motors, and a switchboard provided with the necessary electrical | ment resembles in many respects the systems adopted for railway 
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1 r . * UN. I. Bailey & Co. (Ltd.), of Salſord, are exhibiting what they 
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term a motor miloscope. This resembles an ordinary steam gauge 
glass, and occupies comparatively little space on the dashboard. 


The device is illustrated in Fig. 8, but this only shows the indicat- 
ing glass and miles per hour scale. The device consists of a central 
glass tube, connected at its lower extremity with two side tubes, 
which in conjunction with two bosses forms a rectangular frame- 
work with the glass tube in the centre. This frame is placed in 
suitable bearings and driven round at a fair speed from the wheels 
of the car by the usual flexible shaft. By the rotation of the tube 
the liquid is acted upon by centrifugal force, and sinks down in the 
central tube (see Fig. 4), rising at the same time in the side tubes. 
A small opaque float is carried by the liquid in the glass tube, and 
this rises and falls with the liquid. The tube is marked off 
with а suitable scale, which corresponds with fixed scales with 
speeds in miles per hour on each side. [А cyclometer dial is in- 
cluded with the instrument, but this is, of course, driven from the 
ordinary mechanical transmission shaft. We understand that the 


readings are unaffected by vibration, and that the device is instan- 
taneous in action. 


The scale is marked off from 0 to 50 miles per 
hour, and the cyclometer counts up 
to 10,000 miles in tenths of a mile. 
Some interest attaches to а type 
of rotary pump, which is being ex- 
hibited by J.J. Lane, Ltd. Several 
types of this pump are shown in 
actual operation from а small 1 in. 
pattern for circulating purposes on 


Fic, 3. —BAiLRY's MiLoscorE 
FOR Moron Caas. 


Fic. 4.— DIAGRAM SHOWING PRINCIPLE OF 
BAILEY’s MiLoscoPk. 


motor cars to pumps of heavier capacity for station service. 
The water is delivered from the suction pipe into p^ hollow 
shaft, from which it emerges into a chamber the cubic contents 
of which are varied by the action of an eccentric and a number of 
hinged vanes. This creates a vacuum on the suction side and draws 
the water through the shaft into the chamber, subsequently forcing 
it again through the shaft in the direction of the delivery. We 
understand that the friction speed of these pumps is very low 
being lees than that of some reciprocatin pumps, and that the 
revolving piston has a low peripheral speed. The one inch pump 
ч listed to have a capacity of 750 gallons per hour at a speed 
о 180 revs. per min. The device is suitable for connecting to 
о motors and there is shown at the stand a pump suitable 
a purposes gear driven by two small cylinder petrol engines. 

e Electric Vehicle Co. (Ltd.), have an exhibit of motor cars 
in vans driven by accumulators. This firm has equipped the 
FOU which are now running on the London streets, and 
4 рне with these has prompted them to put forward a 
паа x of designs of leasure and commercial vehicles. Amongst 
І 3 8 dd 7 a small tricycle intended for town service for the 
charge. of light goods. This has а range of 80 miles on one 

The exhibits of electrical accessories do not seem to contain 
пв particularly new, though the apparatus shown appears to be 

The b . of this branch of motoring. 

‚ section, which attracted so much attention las i 
Eis оа than а picture gallery this time. The Десе 
а not Dgure in апу of the few exhibits in this section, all the 
Pr е 9 adopted for the aeroplanes and dirigibles shown being 
Ж ре ко type. As at previous exhibitions the electric motor is 
те БӨ у 1n demand for the driving of gears, speed indicators, spark- 
8 generators, &c., and the illumination of the stands, which is 


wa i : : 
iul, о зеоцару electrical, has been carried out on artistic and 


HOME OFFICE REGULATIONS INQUIRY. 


On the resumption of this inquiry on Tuesday, 
that the following wording of the Regulations а la 
19 and 20 (which were given in our last issue) had been provisionally 
agreed upon by the committee of objectors and the Home Ofice d 
presentatives. (Altered or added words are printed in italics) :— 

17. At the working platform of every switchboard and in every 
switchboard passage way, if there be bare conductors exposed or 
arranged to be exposed when live so that they may be touched, there 
shall be а clear and unobstructed passage of ample width and height 
with a firm and even floor. Adequate means of access, free from 
danger, shall be provided for every switchboard passage way. Th 
following provisions shall apply to all such switchboard working platforms 
and passage ways constructed after January 1, 1909, unless the bare 
conductors, whether overhead or at the sides of the passage way, are other- 
wise adequately protected against danger by divisions or screens or other 
suitable means: (a) Those constructed for low-pressure and medium. 
pressure switchboards shall have a clear height of not loss than 7ft., 
and а clear width, measured from bare conductor, of not less than 3ft. 
(b) Those constructed for high-pressure and extra high pressure switchboards 
other than operating desks or panels working solly at low pressure shall harc 
а clear height of not less than 8 ft. and a clear width, mensured from bars 
conductor, of not less than 3 ft. 6 in. (с) Bare conductors shall not be 
exposed on both sides of the switchboard passage way unless either 
the clear width of the passage is, in the case of low pressure and medium 
pressure, not less than 4 ft. 6 in., and in the case of high presstre and extra 
high pressure not less than 8 ft , in each сазе measured between bare con. 
ductors, or (пе conductors on one side are so guarded that they cannot he 
accidentally touched. 

18. In every switchboard for high pressure or extra high pressure: 
(а) Every high-pressure and extra ;high-pressure conductor within 
reach from the working platform or in any switchboard passage way 
shall be so placed or protected as to prevent danger. (/) The metal 
cases of all instruments working at high pressure or extra high-pressure 
shall be either carthed or completely enclosed with insulating covers. 
(с) All metal handles of high pressure and extra high-pressure ritches, 
and, where necessary to prevent danger, all metal year for working th 
switches, shall be earthed. (d) Every switchboard in continuous us 
shall either (a) be so arranged that the conductors thereof can le 
made dead in sections,and во separated by permanent or removable 
divisions or screens from all adjoining sections of which the con- 
ductors are live, that the work on any section may be carried out 
without danger; or (b) otherwise зо arranged as to secure that the work 
may be carried out without danger. | 

21. Where necessary to prevent danger adequate precautions shall be 
taken either by earthing or by other suitable means to ‘nae any 
metal other than the conductors from becoming electrically charged. 

22. Adequate precautions shall be taken to prevent any conductor 
or apparatus from being accidentally or inadvertently elevtricalls 
charged when persons are working thereon. | | 

23. Where necessary to prevent danger, insulating stands or screen: 
shall be provided and kept permanently in position and shall be 
maintained in sound condition. 

24. Portable insulating stands, screens, boots, gloves or other wit 
able means shall be provided and used when necessary to prevent danger, 
and shall be periodically examined by an authorised person. 

25. Adequate working space and moans of access, free from oop 
shall be provided for all apparatus that has to be worked or atten 
to by any person. hail 

26. All those parts of premises in which apparatus is placed s 
be adequately lighted to prevent danger. " 

Z7. All conductors and apparatus exposed to the weather, ц 
corrosion, ог to inflammable surroundings ог explosive e 
or used in any process or for any special purpose other than for ligh | 
ing or power, shall be so constructed or protected, and such ij 
precautions shall be taken as may be necessary to prevent danger 
view of that exposure or use. 

er 28 deleted.] TE 

29 роо except an authorised person, ora person acting Unie 
his immediate supervision, shall undertake any work where tec s 
knowledge or experience is required in order to avoid danger aye 
a contractor ін employed, and the danger to be avoided ія under Ли œ n 
the contractor shall appoint. the authorised person, but if the don н 
avoided, is under the control of the occupier, the occupter shall. appoi 
authorised person. ‘ 

[Reg. 30 is left to be dealt with by the Commissioner. | 

51. Every sub-station shall be substantially constr 
Бе so arranged that no persons other thanan authorised pe 
access thereto otherwise than by the proper entrance, OT ^ V shall be 
with the apparatus or conductors therein from outaide, 3n н 
provided with efficient means of ventilation and be kept dry. i int in 
to subject to Mr. Sparks’ clients desiring to raise any further ро 
their own interest. | of an 

32. Every underground sub-station shall be under the contro п act- 
authorised person, and none but an authorised person, or a ire here 
ing under his immediate supervision, shall enter any part thereo 
there may be danger. А ty and EL 

Every underground sub-station not otheririse "ы 5 door or 
accessible shall be provided with adequate means of acces? y ed tbat 
trap-door, with a staircase or ladder securely fixed and 80 pi E dbi 
no tive part of any switchboard or any bare conductor hall na 0 
reach of a person thereon; Provided, however, that the mea 


access shall be by a doorway and staircase : if (a) any 


extra high pressure therein. 


34, Adequate periodical inspections shall be made by an autho- 
rised person to ensure that these Regulations are fully complied 


with. [Substituted for Reg. 28, which is deleted. 


[То facilitate reference the numbering has not been altered, not- 


withstanding the deletion of No. 28. ] 


The following alterations are necessary in the Regulations set out in 


our last issue (p. 887) :— 
4. (Para.) For “inadvertantly " read with proper care.” 
12. (Para. 2.) For first word ** To" read “ Where necessary to." 
15. (Para. 5, last line.) For “ sufficient ” read “ efficient." 
14, (c.) For “same system“ read ‘ different systems,” 
The following are the exemptions agreed upon (Nos. 4 and 6 being 
new) ;— | 


1. Nothing in these Regulations shall apply to any system the nor- 
mal working pressure of which does not exceed 130 voltscontinuous or 


55 volts alternating. 


2. Nothing in Reg. 7, 8, 9 and 10 shall apply in electrical stations 
с оссо energy for 
on under l icence or other statutory powers, 


any circuit or conductor used for conveyin 
эбе supply or for tracti 
т for railway purposes. 


5. Nothing in Reg. 12 shall apply to any motor of a motor-generator 
of any electrical converter, regulator 


rto any motor forming part 
т similar apparatus. 


4. Nothing in these Regulations shall apply to any service lines 
т apparatus on the supply side of the consumer's terminals, or 
о any chamber containing such service lines or apparatus where 
he supply is given from outside under Board of Trade Regulations; 
rrovided always that no live metal is exposed so that it may be 


ouched, 
5. If the occupier can show with regard to any requirement of these 


degulations that the special conditions in his premises are such as 
idequately to prevent danger, that requirement shall be deemed to be 
[The words ‘not less adequately than if the said requiro- 


atistied. 
ent were observed " have been deleted after the word danger."] 


6. Nothing in these Regulations shall «pply фо any process or 
pparatus used exclusively for electrochemical or electrothermal 
r testing or research purposes; provided such process be so worked 
nd such apparatus so constructed and protected and such special 


recautions taken as may be necessury to prevent danger. 
The following is the proposed new wording of the last four of the 


efinitions attached to the draft Regulations (published in our issue 


т August 23rd last): — 

Siruchboard means the collection of switches, or fuses, conductors 
nd other apparatus in connection therewith, used for the pu rpose of 
trolling the current or pressure in any system or part of a system. 
Switchboard passage way means any passage way or compartment 


rge enough for a person to enter, and used in connection with a 


vitchboard when live. 


Authorised person means a person employed, appointed or selected 


y the occupier, or by a contractor or contractors for the time being 
nder contract with the occupier, to carry out certain duties inci- 
ental to the generation, transformation, distribution or use of eloc- 
ical energy, and competent to carry out those duties. 

Danger means danger to health or danger to life or limb from shock, 
їгї or other injury to persons employed, or from fire attendant 
don the generation, transformation, distribution or use of electrical 
iergy. 

Mr. Gray, proceeding, said : As Mr. Vesey Knox desired to have 
'cks excluded, he proposed to add at the end of exemption 2, ** or 
r docks under statutory powers." 

Mr. Укзкү Kwox suggested that after “ railway purposes there 
ould be added, or for the purposes of any statutory dock under- 
king.” He agreed to Mr. Gray’s proposal that the expression should 
.'' docks constructed under statutory powers.” 

Mr. Gray said: Exemption 4 was intended to relieve occupiers from 
e obligation of keeping in order transformers which were locked up, 
баз it stood it appeared to exempt every sub-station, and that was 
t dosired; they, therefore, proposed to alter that in Committee. 
г. Ram had drafted the following wording: *'The Secretary of 
ate may exempt from these Regulations any service lines and appa- 
zus on the premises of an occupier, being a consumer supplied by an 
‘ctricity supply undertaking, on the supply side of the consumer's 
minals, provided such suppliers are subject to Board of Trade Regu- 
tons In respect of such supply." Mr. Gray invited suggestions for 
у alterations from objectors. 

Mr, Veser Кхох said: In Reg. 4 the words “ with ordinary care 
uld be better thun“ inadvertently.” He thought it was difficult to 
t switches which might not be inadvertently left in contact. The 
en Docks people found it impossible to get such switches. — — 
Mr. Merz thought it was possible to leave even а spring-switch in 
ntact inadvertently. 
Lord RoBERT CkciL said he and his clients still adhered to their 
м that the Regulations should not apply to systems with а pressure 
t exceeding 2 volts, that no prosecutions should be possible except 
th the fiat of the Home Office Electrical Inspector, and that there 
ould be provision for arbitration, as under the Coal Mines Regula- 
ns. He would not argue further about dual control. After havin 
wd Mr. Trotter’s evidence he did not think it would be a usefu 
y of occupying Mr. Swinburne’s time to argue that there should be 
regulations at all. They also thought certain small sub-stations 


THE ELECTRICIAN, MARCH 27, 1908. 


t rson is regu- 
larly employed t erein, other than for Inspection and cleaning ; or (b) 
in any such sub-station not of ample dimensions, either if there is 
moving machinery therein, other than ventilating fans, or if there is 
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which had been placed below the streets should be specifically ex- 
empted and also any similar sub-stations which had to be constructed. 
There should be a proviso that Regs. 25 and 31 to 33 shall not apply 
to any system, sub-stations or transforming chambers constructed in 
accordance with plans approved by the Board of Trade or to any ex- 
tensions of such system similarly constructed." By similarly con- 
structed he meant in accordance with similar plans. They thought 
the Regulations should not come into operation before January 1, 1909, 
апа that they should then be allowed 12 months to carry out the 
necessary work to comply with the Regulations. 

Mr. Vesey KNox said on most of the Regulations he would be able 
to оро Robert Cecil’s arguments. 

Mr. Pritcuarp thought exemption 5 objectionable because it threw 
the onus on the manufacturer instead of on the electrical inspector. 
With regard to exemption 4, he thought ** public supply" required 
definition. As defined by the Electric Lighting Acts, public supply 
meant such purposes as street lighting. He thought it was hardly in- 
tended to mean “ a supply by any local authority or person." ith 
regard to Reg. 29, he suggested that the para. relating to the a point- 
ment of the “© authorised person ? should! be deleted, as it would have 
the effect of making the contractor do the work under the su pervision 
of the occupier, which would be found unworkable, 

Mr. GUTTRIDGE agreed with Lord Robert Cecil’s opinions, and Mr. 
Morse also agreed with them on condition that the retrospective clause 
regarding the exemption of sub-stations was covered. 

г. WooDHOUSE asked whether banked transformers controlled by 
one switch would satisfy Reg. 11 as altered. Е 

Mr. SWINBURNE said ав long as the whole bank could bo turned off 
it would satisfy the Regulation. 

In reply to a question by Mr. Woodhouse, Mr. GRAY eaid Reg. 12 
did not mean that only one person should be authorised to stop a motor. 
If there were two persons in charge either could switch it off. The 
Regulation would cover a line of shafting if it were dangerous. He 
suw no objection to making Reg. 20 apply to transforming up as well 
as down. 

Mr. Gray asked Mr. Patchell to give the results of experiments he 
made some time ago to find out what voltages one could take hold of 
without being compelled to keep hold. : 

Mr. PATCHELL said it had occurred to him that the pressures proposed 
by the Home Office were too low, but after the experiments referred to 
he rather changed his mind. In one set of experiments he and two 
other persons took part. They tried several voltages with alternating 
and continuous current. The experiments were directed chiefly to 
ascertaining how far the different pressures appeared to be uncom- 
fortable. In the first set of experiments, with two bare copper con- 
tacts grasped one in each hand, 75 volts c.c. was quite comfortable, 
50 volts a.c. was found to be about equal to 100 volts c.c., 16 volts c.c. 
could hardly be felt. With 50 volts a.c. they could all leave ро 
quite easily. With 65 volts a.c. he could not grasp as hard as 

ssible and leave go. Ho felt contracting of the muscles and so 
he did not grasp as hard as he could. 130 volts с.с. was about 
the same in that respect as 65 volts a.c. Having in view the possi- 
bility that the current that went through the body was the more 
important point they tried what current they could take comfortably. 
With alternating current one of them took 2:8 milliamperes, another 
7 aud he (Mr. Patchell) took 10 (which was all he could get) without 
any discomfort. They could not measure the pressure required to put 
the 7 and 10 milliamperes through them. But in the case of the other 
experiments (with continuous current) he could give the pressures. 
One man took 12 to 13 milliamperes, another 25 and he (Mr. Patchell) 
27. Тһе 25 milliamperes twisted the experimenter up as much as the 
7 milliamperes alternating, and he had to promptly let go. The ex- 
periments produced profuse perspiration, and they became more sen- 
sitive аз е proceeded. The current caused more discomfort if 
applied suddenly. If they had had means of gradually raising the 
amount of current he thought they could have taken more. Follow- 
ing those experiments he had others made by three other people who 
used as contacts copper bars 1 іп. in diameter. With continuous cur- 
rent one experimenter hardly felt 202 volts with 4 milliamperes ; ut 
42 volts 8:1 milliamperes it was distinctly felt, at 60:5 volts 30 milli- 
amperes painful burning was caused and a blister on one finger. The 
next experimenter at 40 volts 5 milliamperes feit slightly shaken and 
at 100 volts'20:5 milliamperes felt his hands burning. Another man 
at 50 volts 8:6 milliamperes felt his left hand slightly warm, whereas 
to witness the continuous-current rods felt dead cold. . 70 volts 15:8 
milliamperes caused pricking in the finger points and 9) volts 30:22 
milliamperes caused stabbing pains. 90 volts 24:2 milliamperes 
caused distinct pricking pain in the right thumb. In theexperiments 
with alternating current, the experimenters tried again in the same 
order. The first hardly felt 5:2 volts 0:8 milliampere, 12:9 volts 
2:9 milliamperes was disagreeably felt, at 18 volts 5:2 milliamperes 
the experimenter could hardly open his hands and at 274 volts 71 
milliamperes could not keep his hands on the bars, as it was too pain- 
ful. The next man found his wrists and muscles slightly con- 
tracted at 19:3 volts 47 milliamperes, and at 24 volts 72 milli- 
amperes the arm muscles were contracted. The third experi- 
menter at 19:9 volts 4:8 milliamperes had convulsive pains, and 
29:6 volts 8:9 milliamperes was as much as he could take. Then 
the fourth, a workman, tried. At 9.7 volts 2:8 milliamperes he felt 
it disagreeably, and at 1477 volts 4-8 milliamperes the wrists con- 
tracted. The experimenters found that some parts of the hands were 
much more sensitive than others, and the lines where the perspiration 
comes out is a more sensitive part than the harder part, and the 
finger tips more sensitive than the ball of the finger. Experiments 
described by Prof. Weber in the Elektrotechnische Zeischrijt for October 
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the results of his (Mr. Patchell’s) experiments, and 

Brel. W ies found the same phenomena obtained in the cose of con- 

tinuous current with double the pressure used with alternate current. 

Mr. Patchell handed in the curves given below, which show the 

variation of current in the pressure applied, the initials being those of 
the men submitted to the tests. 
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In reply to Mr. Gray, Witness said he thought the risks of accidents 
were chiefly due to carelessness. If properly installed and safe- 

uarded electricity was ut least as safe as any other form of power. 

he report of the committee appointed by the New South Wales 
Government to inquire into the use of electricity in coal mines con- 
tained this opinion: Shocks from live wires intentionally left ex- 
posed occur most frequently in connection with low-pressure systems, 
in consequence of the exaggerated ideas of the harmleas nature of the 
shocks produced by then.” That was also his opinion—familiarity 
breeds contempt. 
. Cross-examined by Lord Robert Cecil: One man could not stand 
more than 68 volts continuous current in his tests, but in that case it 
was rather a question of putting the milliamperes through. In a 
сазе of а fatality at Derby, referred to in the Report for 1906 of the 
Electrical Inspector to the Home Office the voltage was 200. Appa- 
rently that was the only one recorded in that report below 250. There 
were several between 500 and 400. With continuous current there 
were none below 500. Those were all railway accidents. When one 
tried to prevent the repetition of accidents a point should be taken be- 
low that which had been proved to be dangerous. He could not call 
to mind an alternating-current system with a voltage as low as 65, except 
furnaces. Continuous-current supplies at 110 were very common. 
Those would all be exempted from the Regulations. Practically no 
alternating-current system would be exempt. He did not know of 
ary fatal accidents with alternating-current systems in London at 105 
volta. The kind of shock a man got depended проп how he got it. 
He knew one case where a man went on working after getting a shock 
at 10,000 volts. The periodicity in the experiments he had described 
was 80 in the first set and 50 in the second. 

By Mr. Vesey Knox: There was a possibility of getting in a textile 
mill as good contact as that made in his experiments. Ip a wet 
spinning mill men were sometimes wet to their waist, and might get 
one hand on a switch terminal. There were plenty of bare terminals 
in factories, whereas in private houses there were not. 

In reply to Mr. Swinburne, Mr. Patchell said a man’s resistance 
was lower for continuous current апа fell rapidly as the voltage in- 
creased, and alternating current was safer from that point of view at 
the same voltage. 

By Mr. Vesey Knox: Jointing was done on live mains with the 
three-wire system with 400 volts across the outers with the middle 
earthed. The shock to earth would in that case only be 200 volts. He 
thought it might possibly be done with alternating current at 250 volts. 

In reply to Mr Woodhouse. In his experiments they were a long 
way off the point of unconsciousness, but they were near the point of 
not being able to let go. For 65 volts alternating current to kill a 
man the circumstances would have to be very special. A man could 
deal with brush year at 500 volts if he were careful 


By Mr. Cozens-Hardy : It did not seem to be objectionable on the 
face of it to extend the first exemption so as to cover such parts of 
low-pressure systems as were not accessible to any unauthorised 
person. In regard to the proposal of Mr. Cozens-Hardy to insert in 


the exemption the words or such parts of any low-pressure syst 
to which no person other than an authorised fo has access, when 
live, in. the course of hia duties,” Mr. Patchell said that would take 
low-pressure work outside the rules. It would take stations and wh 
stations outside and leave factories inside. He did not think ; 
reasonable to raise the voltage for **anthorised persons.” With; 
given amount of energy the lower the pressure the greater would h 
the burn. 

Lord Robert Cecil called Mr. Sparks, who said he would as «y 
have no limit at all as 65 volts. A committee, consisting of Lori 
Kelvin, Sir Wm. Preece and Major Cardew, in 1895, reported t 
the effect that the same pressure should be allowed on consumer 
premises for alternate current as for continuous current, and they p» 

sed to put the limit of low pressure at 250 volts. That was adopted 
by the Board of Trade, so that at that time the Board did consider th 
risk of that pressure to ordinary consumers. Опе of the companies 
London which he represented supplied between 12,000 and 13,0. 
sumers, of whom about 10 per cent. were at medium pressure, and in 
addition to that there were eight of the oe undertakings in London 
which supplied alternate current at 100 and 200 volts. They had bad 
no record of fatal accidents with 100 volts. With the higher presun 
there had been some accidents, under special conditions, such аз that 
at the Fulham baths. The re part of the lighting in London vu 
at 200 volts and upwards. e risk in factories was no greater than 
the risk to the general public, who used portable fittings with thos 
pressures very generally. Many small retail shops, which were His 
cally, he believed, factories if they had a small workroom, although ter 
had only one or two motors, and might not exceed the low к= 
250 volts would all come within the alations in their present n 
He thought there was no nocny for displaying the оа 
treatment of persons suffering from shock іп the ie "те 
under 250 volts, and it might prejudice users in favour а 
County of London Company’s sub-stations could not be made be pa 
ply with Reg. 25. They had 161 underground ‘transformer, mi 
which were Inspected, on an average, twice daily. Mr. gnis img 
decided in July, 1895, that the Company had the right iari 
boxes under the highways subject to dimensions ps суланан 
the Board of Trade, and: the Board gave an award ч Bord in 10 
size and position of the boxes. On application to t e 10 ic 
the capacity allowed was increased from 75 to 150 kw. S las 
almost impossible for them to carry on their ш а 
ground sub-statious. They would have to buy prope T. Sob 
to erect them. The local authorities objected to A and Ul u 
size of the boxes. They wanted, in regard to КЁ ы ра? 
33, something like shall not apply to any ри кк 
transformer chambers construc grues t à rs waa D 
the Board of Trade." He thought unde н 2d tke ibe Ho 
months to comply with the Regulations, and it w uiries as to wee 
Office Electrical Inspector оа пе to answer ing 
the Regulations were complied with. air date fe 

By Мт. Gray : He thought January, 1800; mone 9 7 hooli b 
the Regulations to come into force, and that ae М 
made within a year after. His company did no D And nani 
with Reg. 25 with regard to ‘‘ adequate working T. the Regulis 
access free from danger" within the meaning 01 mies miee 
although he thought the special conditions of шег piden 
to adequately prevent danger. If he had to work wit 
would have tho boxes larger. ke out the v 

Mr. GRAY ошеа 2255 : 
** underground ” in . 32. „ 

Mr. 8 thought И Exemption 1 were eie 
limit of pressure, and if what Lord Robert с At. be опе He 
to Reg. 25 were heard, the Regulations woul Meng electrical ¥ 
thought the Rules would effect the object of pro ti 


wit 
stallations generally. Electrical undertakers had in bot bai 
steam, gas and p 


ucer gas, which all had slemeni hie 8 
no Regulations such as those under . 
that the whole of Reg. 50 should be struck out. 


be proposed to stri 


It might арр Я 
: i hink it 
ressures over medium pressure, but he did not t th 
applied to low N The lowest voltage of у, 
with regard to which he had specific inser Ueno a his 
nating current ; the highest, he believed, was ] accidents ; they ve. 
pany it was 205. He had spoken chiefly of fatal Cs was that faci 
not likely to hear of trivial accidents. His ре tion. If a v 
floors were well insulated ; wet floors were an ex Thea ар Ч" 
man touched а 65 volt bare conductor there was pue ckly s pes 
and the man would do his best to avoid it "d pim the conduci + 
With a low pressure one might keep the iet UM an instinct" 
considerable time, but with a higher pressure the if the man кет“ 
desire to get away. It would be more Чара хост 
а metal platform, but he (witness) was not det 130 continua cu 
of platform. He did not know why the figures With regard to tO 
rent and 65 alternating current were selected. to strike в man int” 
voltages causing a fuse to blow and the metal it was not quet 
face, melting metal at any pressure might fly ; of metal as Ш к 
current or pressure, but а question of the mass p 
ing. | ore Pf. 
T P ME Cane: The fewer regulations they раа е volte, . 
they would make. He had had shocks twice w! quick! yas d | 
опе сазе he got a severe blow, but he got вузу a slight fus ; " 
and was practically undamaged, only has ns a conductor at 10% 
third occasion he was thrown in contact wit former, and thas М” 
volts, but he pulled the cable out of the trans sak ‘of time T 
his life. He did not remain in contact any vith low pressure: ^ 
workmen joined on new consumers in all casee 
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in some with medium pressure, without cutting off the current. There 
had been few mishaps. The Regulations would be onerous if ad- 
ministered by an unreasonable man. If administered by Mr. Ram 
rsonally, he thought they would have little difficulty in convincing 
im, but against the decisions of factory inspectors generally he con- 
sidered they should have a right of appeal. 

In reply to Mr. Swinburne, Mr. SPARKS said the reason they had 
not taken more room for the transformer chambers was because of the 
difficulty with the local authorities. 

Ву Lord Robert Cecil: He thought the local authorities had been 
unreasonable in forcing them over and over again to go to the Board of 
Trade. They would be ready to accept the assurance Mr. Gray had 
offered if they got the provisions in the Regulations, so that there 
would be no fear of private prosecutions. 

Mr. Gray thought it would not he right to prevent any other de- 
partment instituting prosecutions. It might be ultra vires. 

Lord RoBERT CECIL said that any right a man had under the statute 
could not be taken away. 

Mr. GRAY said they were prepared to put it in if they had the power 
to do so. They would go into committee on the sub- station question. 

Lord RoBERT CkEciL, in his address to the Commissioner, said the 
main questions of which he wished to speak were, he thought, now re- 
duced to two. The whole question should be approached having in 
view the intention not unduly to hamper the electrical industry. He 
did not approve of the observation made by Mr. Gray that expense 
should not enter into the question at all. [Mr. Gray remarked that he 
did not put it in those terms.] It was as important that useful work 
should not be stopped as that it should be run under safe conditions. 
Lord Robert then commended the uso of electric power by renson 
of its convenience, efficiency and economy. It was as important to 
the workman in the industries as to the shareholders that nothing 
should be done to hamper the use of electricity. They had had experi- 
ence of the great danger ill-considered legislation might cause. The 
1832 act practically postponed the introduction of electricity in this 
country until the passing of the 1888 act. It gave al] other countries 
a great start, from which this country had not until recently re- 
covered. He desired to impress upon the Commissioner the unfairness 
which the exemptions imposed upon alternating systems, as pointed out 
in the evidence of Mr. Sparks and also in the answers of Mr. Patchell. 
It meant that practically every alternating system in the country would 
be sul. ject to regulations from which a number of direct current sys- 
tems would be exempt. He argued that 250 volts was the right figure. 
There was no adequate reason for making a distinction between alter- 
nating-current voltage and direct-current. The difference in danger, he 
submitted, was not sufficiently well established to make a distinction 
in the figure. Lord Kelvin's Committee in 1895 decided that there 
was no reason for such distinctions, and fixed 25) volts for both. The 
matter was reconsidered to some extent as late as 1900, when there 
was an application to allow the companies to supply at 220 volts in- 
stead of 110. The Board of Trade allowed them to supplv at 250, 
and presumably would not have done so if they had had any doubt of 
its safety. Ho agreed that even below 100 volts there would not be 
absolute freedom from risk, but below 250 one could not really define 
the difference in danger. It was surprising to him that they had not 
been given any practical facts to show that 130 volts was the line of 
safety with continuous current. The Home Office Inspector’s report 
strongly confirmed tho existing figures. It showed that there was only 
one fatal accident below 250 volts (that at Derby). Neither Mr. Sparks 
or Mr. Patchell gave any evidence that voltages below 250 were danger- 
ous, and he considered there was no reason to modify the rule which at 
present prevailed and which permitted 250 volts. He did not think the 
End d of stepping off a platform on to machinery as the result of a 
slight shock was the kind of danger the Home Office should deal with. 
The question of the melting of fuses had, he thought, been properly 
dealt with by Mr. Sparks. A large portion of domestie supply in 
London was at about £00 or 220 volts, and that had been allowed after 
an inquiry before the Board of Trade. He ventured to impress upon 
the Commissioner the extreme absurdity of the provisions of the Regu- 
lations if they were not to apply in private houses, but were to apply 
in small ordinary shops. In the latter every hand lamp used would 
һе subject to the Regulation as to flexible cords, which would apply 
11 7 0 through the shop and not only where the hands were working. 
The last Regulation providing for adequate periodical inspection 
meant that the occupier must have an authorised person to inspect 
his apparatus. In other words, they would have to employ someone 
with a considerable amount of electrical knowledge, and the imme- 
diate result would be that certain consumers would abandon elec- 
tricity and go back to gas. Weighing the infinitesimal danger exist- 
ing in such a case with electricity against the many disadvantages of 
lighting a small room by many gas jets, he thought the Home Office 
should hesitate before putting upon such occupiers this burden. 
There were some companies in London which supplied at below 
150 volte c.c., and it would be a hardship to put the other companies 
at a disadvantage compared with them. With regard to exist. 
ing works, he thought the Regulations were exceedingly widely 
drawn, especially Regs. 1, 2 and 8. Alterations to switchboards might 
require heavy expenses if the Home Office took the view that they 
were not safe. The companies felt that it would be a very hard case 
if a factory inspector who had no electrical knowledge came in and 
said an arrangement was not one approved by the Home Office and that 
it must be altered. He thought all existing works should be taken 
prima facie to be safe, and that it should be for the factory inspector 
to say if he thought it dangerous in this, that or the other particular 
point ; and if the occupier thought it an unreasonable and arbitrary 
requirement, he should have the power to go before an independent 
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tribunal and explain that it was practically not dangerous although 
not, perhaps, in accordance with modern practice. They were dealing 
with a class uf men who must not go in for the large expense of fighting 
a Government Department before an arbitrator unless they were really 
afraid of what was being done, The expense would be enough to 
secure that such arbitrations would not be frivolously embarked upon. 

In reply to Mr. Swinburne, Lord Ковктт said that the arbitrator 
would be able to uward the costs in the ordinary way. Exception 5 
did not give them the protection they required. They would not be 
able to make use of that exemption until they came before a Court of 
Summary Jurisdiction. It would be no use their coming to the Home 
Office Inspector who required them to make alterations, and to say 
the conditions were such as adequately to prevent danger. To have to 
satisfy a Court of к Jurisdiction that the Government adviser | 
was wrong would not be fighting on really equal terms. There wasa pre- 
cedent for exempting existing works. Under sec. 14 of the Factory Act 
any factory of which the construction had been commenced on or before 
January 1, 1892, did not come under the provisions in the Act respect- 
ing fire, во that even in the matter of fire, which was undoubtedly a 
very serious danger, legislation had recoguised distinctly that since 
in that case structural alterations might be required, it was not fair to 
require them except in new buildings. Не only argued for an appeal 
in existing works. Mr. Vesey Knox would argue for it in the case of 
future ones. The Regulations under the Coal Mines Act were not 
retrospective, and he asked for the same provision with regard to 
these draft Regulations. He would like inserted :— 

'* Notwithstanding anything contained in these Regulations, any 
electrical plant or apparatus installed or in use before the coming 
into force of these Regulations may be continued in use unless the 

. Electrical Inspector of the Home Otfice shall otherwise direct. or 
subject to any conditions affecting safety that he may prescribe, pro- 
vided that (a) notice in writing of any such direction or condition 
stating the particular requirements thereof shall be sent to the 
occupier ; (b) if the occupier neglects to comply with the require- 
ments in such notice, he may send his objection in writing to the 
Secretary of State, and thereupon the matter shall be deemed to be 
a matter in difference between the Secretary of State and the occu- 
puer within the Factory Act of 1901, and the occupier shall not be 

ound to comply with any such conditions until a reasonable time 
after the receipt by him of the prescribed notice." | 

If that was reasonable for coal mines it must be reasonable for them, 

because the danger was greater in the coal mines, and with regard 
to the argument that there were only a small number of electrical 
installations in coal mines, if that emall number should be protected 
the greater number in other works should be protected also. The 
evidence given by the objectors was unanimous that some protec- 
tion was desirable. Mr. Gray had intimated that he recognised in 
principle that there was nothing unreasonable in asking for an appeal of 
that character. The objectors, and also Mr. Patchell and Mr. Snell, 
were equally unanimous on the subject. He understcod that Mr. Gray 
was prepared to meet him on the request that the sub-stations of the 
company oe to should not be interfered with under the Regula. 
tions. He asked that Reg. 34 be struck out. It was for the Home 

Office to inspect if they desired to see their Regulations complied with, 
Mr. Vesey Knox said those he represented were in the main sup- 
liers of electricity of a different kind from the London companies. 
hey were power companies in the North of England supplying 

largely at high tension, and were affected in a different way from 

the London companies. What had been said about this being a 

new industry applied much more to the power companies, One 
difficulty had. been suggested to him by the Mersey Docks and Har- 
bour Board, for whom he also appeared. A concession had besn made 
by which certain Regulations should not apply to docks. But there 
were other difficulties in applying these Regulations to docks. They 
arose on the definition of authorised person“ which had been sug- 

ested. Under the Factory Act, the occupier and user of plant were 

Чеш! to be the occupiers. There had been a great number of dis- 

putes as to who was the occupier of adock. There might be two, the 
owner of the ship and the owner of the dock. He would, therefore, suggest 
for the consideration of Mr. Gray and the Commissioner whether or not 
similar words should not be introduced in this as in the Workmen's 

Compensation Act, 1906. In sec. 4 of that act the liability of a prin - 

cipal for the work of a sub-contractor only applied where the princi- 
l had contracted in the course of or for the purpose of his trade or 

business. It seemed to him that the dock owners should not be liable 

for the fault of any person with whom they had so contracted. 

The Regulation could be altered so as to ү the liability upon 

the contractor and not upon the owner of the statutory docks, who 
was only in a remote way connected with the contractor. On behalf 
of the Newcastle Company and the oe grouped with it in 
the North of England, he wished to say they were grateful for the 
way they had been met to some extent at the Conferences, but they 
still felt extremely nervous as to the effect of these Regulations, or, 
indecd, of any regulations, upon their industry. The use of power had 
been increasing enormously during the last few years, but it was still 
comparatively new. Taking collieries, which was one of the largest 
pur for which current was supplied in their district, coal-cutting 
machinery was only so far responsible for a small part of the output, 
but there was great scope for development, and they felt that anything 
that made it more difficult to extend the use of electricity was to be 
deprecated. When an industry was young experiment was the very 
life of it, and if an engineer-in-charge had to refer to the Home Office 
before he introduced any little simplification in the machinery, and 

was forced to take something which he knew the Home Office had 
approved somewhere else, it would be a serious detriment to the 
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industry. Mr. Scott Ram was not only a man of ability but of 
industry. Не attempted to follow the developments of the elec. 


trical Industry throughout the country, but it was impossible 
for Lim to see it in the same way as the man in charge of works, 
who was carrying out developments from day to day. If a user 
of power understood that he might use steam or gas without 
being brought under any special regulations, and that if he used elec- 
tricity he would be brought under а new set of regulations, he would 
be a genius if he really understood in all their details, а new 
difficulty would be introduced in getting that man to use electricity, 
and he (Mr. Vesey Knox) felt that was really a serious consideration, 
and if the Regulations were to be put in force at all, precautions should 
be taken which would prevent it from working irreparable injury to 
the industry. He thought the Regulations should be cut down in their 
scope as much as possible. If low-pressure electricity were declared 
dangerous every other power ought to be declared dangerous too. 
There was no objection to à Memorandum by the Home Office to 
inspectors and manufacturers, for the purpose of sec. 17 of the Factory 
Act, showing what they required, but 1f criminal restrictions were 
made applying to places so free from danger as а factory whereonly 
low pressure was used, he thought that all moving machinery should 
be declared dangerous. The Departmental Committee over which Mr. 
Tennant presided some years ago, reported against making any sort of 
regulation to apply to less than 350 volts alteriating current, The 
regulations for what that Committee defined as high pressure stations 
were to apply to stations where direct current was generated at 700 or 
alternating current at 350 volts or over. The greater part of these 
Regulations seemed altogether inapplicable to an ordinary workshop. 
If an ordinary factory inspector intorfered, he would almost certainly 
suggest alterations which would do harm and increase the danger, and 
an appeal to Quarter Sessions would be very expensive and unsatis- 
1 o He proposed the insertion of the words ** for the purpose of 
sec. 85 of the Factory and Workshop Act, 1901, no person shall be 
deemed to have acted in contravention of or to have failed to comply 
with these Regulations unless the electrical inspector of the Home 
Office shall have certified that there is, in his opinion, good ground 
for proceeding against such person." 

r. SWINBURNE asked how that would come in in the case of an acci- 
dent, and remarked that it would be no use giving a fiat because the 
accident would be primá facie evidence that there was something 
wrong. 

Mr. Vesey Knox replied that they would be subject to their lia- 
bility under the Workmen's Compensation Act and under the Em- 

loyers' Liability Act, and also subject to future prosecu tions if they 

id not amend that which had been shown by the accident to be 
faulty. It did not seem that the occurrence of ап accident ought to 
be evidence that they had broken the Regulations. The effect of the 
pronos provision was that an offence should not be deemed to have 
been committed unless there had been a certificate of the electrical 
inspector. There might be under other provisions a remedy, but not 
under these Regulations unless there had been a certificate, 

‚Оп Wednesday Mr. Vesey Knox continued and concluded his s ech, 
after which, at the invitation of Mr. Gray, Mr. Sparks tendered some 
further information, and Mr. H. Faraday Proctor was examined by Mr. 
Pritchard, who subsequently addressed the Commissioner on behalf of 
the Association of Municipal Corporations and the Incorporated 
Municipal Electrical Association. 

Mr. Guttridge (representing the London County Council and the 
London Chamber of Commerce) then addressed the mmissioner, and 
es оа һу 1 (for Barry Railway Co.), Mr. Woodhouse 

г xorxshire electric power companies), Mr. Sydney Мо 
British Electrical Federation) and Mr. Sillar. dod Е 

Mr. Gray then commenced his reply on the whole case, and had not 
concluded when the inquiry was adjourned on Wednesday. 

5 (Thursday) Mr. Gray concluded his speech on behalf of 
the Home Gffice, dealing mainly with the right of appeal asked for by 
representatives of some of the objectors. He said. the Home Office 
sympathised with the feeling that some means should be devised 
whereby prosecutions in respect of these Regulations could not be 
taken by private persons on their own initiative. 

c esey Knox and Mr. A. B. Cane discussed the questious of 
appeal and of prosecution by private persons, and the Commissioner 
having said that before finally finishing his report he proposed to dis 
cuss many of the points with the Home Office officials, in order to make 


sure that his proposals ld i ic: 
а 1 BN would be possible, legal and practical, the 
We shall give the conclusion oí our 


issue. report of the inquiry in our next 


There was ssued yesterday (Thursday) on behalf of 
the Draft Regulations as dev PER DS ay) on behalf o the Home Office 
of the Home Office and of the орсо 7 between representatives 


The Union Electric Co., Purk-strect, South 1 i 
Ud to the controversy as to no-volt 5’ S M 
ae motor switches; © We desire to state that we have had Gon: 
E erable experience in this direction, especially in connection with 
А ig ee switches, which we have now so far standardised that we 
eee у as a thoroughly tested and commercial article a form of 
ie Е fa for two and three-phase motors fitted with no-volt 

ease. This apparatus we can put torward with our fullest guarantee 


as to entirely satisfactory operation Our hi i 
No. 67, includes full details of the abito: e ае, 


ATHLETICS IN THE TELEGRAPH SRRYICE 


There was a large gathering to support Mr. E. < 
chairman at the sixth Him daner oft e Eastern Teen, 
Athletic Club, at the Holborn Restaurant, London, on Friday eveni 
last. Besides the president of the club (Mr. Percy Burrell), the hor 
сала (Мг. R. Noble) and other officials, the company included 
Mr. Т. W. Stratford-Andrews (Indo-European Co.), Mr. J. C. Denison 
Pender, Dr. P. W. Ames, LL.D., Mr. A. R. Hardie, Mr. W, Hibberdine 
Mr. J. T. Crowe, Mr. H. St. L. Smith, Mr. G. R. Neilson, Mr. J. Can. 
brook, Mr. C. Hardie, Mr. J. G. Youngson, Mr. J. A. Chisholm, Mr 
Geo. Tucker, &c. 
After an excellent dinner, the toast of The King” was loyally 
honoured. In giving the toast of * The Club," the CHAIRMAN said it 
was a great pleasure to him to ask them to drink continued succes to 
the Eastern Telegraph Schools A.C., and in doing so he would like t; 
point out that the value of the club to its members and incidentally to 
the submarine р service was by no means confined to London. 
Its members were destined to see service in all parts of the world, ud 
wherever they might go they became shining examples of the value oí 
physical culture. At the far-distant stations of the Eastern and Aso- 
ciated Companies they formed clubs of a similar character, and thus 
spread the teachings of the parent club, to the pleasure and advan. 
tage of those engaged at the stations, of the English residents 
of the districts, and of those whom business or pleasure tok 
to the many ports of call where the companies’ stations were situ. 
ated. Physical culture was no longer the privilege of the fev, 
but & necessity of the strenuous times in which they lived. He 
strongly urged upon all present to foster athletic sports and px. 
times, especially in those parts of the world where, from climatic 
causes, there was a natural tendency to regard as over-exacting the 
hard work which sports and pastimes entailed. It was a truism thst 
he who plays well works well. They should, therefore, take their 
sports seriously, but with due regard to their general health, | 
in places where the tropical heat played an important part ins 
matters. The directors and officials of the Associated Companies 
he could agsure them, took a great interest in their pastimes ші 
desired to help in every possible way towards their indulgence in 
healthy sports. He coupled the toast with the name of Mr. Pers 
Burrell, the president of the club. | | 
Mr. BURRELL on rising received an ovation. He said that in responi- 
ing to this toast year by year he had been so fortunate as to have 
been able to record each year something attempted, something 
done" to improve the ground, &c., till now only the pavilion remained 
During the past year the had pushed forward the question of incre 
accommodation in this direction. He gave some wing details a 
the inconveniences which the members of the club experienced owing 
to the present lack of accommodation, and appealed to the member 
to make a great effort this coming year to raise the necessary money, 
even if they had to resort to that last device of the impecunious- 
a jumble sale. So far as the club games were concerned, they 
had a successful year. When it was remembered that the уо n 
who formed the club were constantly being transferred to gini 
stations, and consequently had few chances of becoming be 
accustomed to one another’s form, it would be realised haw d ni 
was to keep the games together. This especially applied AA Ww 
in which they had uot been quite so successful this year, as sd ; 
been further handicapped by the special fondness for their me 
members that had been shown by the measles microbe, Mays йт. 
eventually led to the closing of the school for three чен. Be 
ever, they had played a full programme, their object ds 
healthy exercise was quite as effectually fulfilled, and Vilaine 
point of view, in his opinion, that the usefulness of thec п BR 
judged. In football they had done well. They had play dtl 
ames, had won 14, drawn 3 and lost only 1 (points for, M : 55 zi 
89). Great credit was due to their captain, Mr. C. К. tad parel 
was leaving them this month. In Association footbell they ahd 
22 games, Bad won 12, lost 8 and drawn 2. Their w oai 
been well contested, and proved a very enjoyable event. To ae 
Adams belonged the honour of having his name enrol ЎЎ ihe c 
which Lady Denison-Pender had so . presented . (.. 
Mr. J. H. STEPHENS proposod the toast of ‘‘ The Associate f their ot 
panies ” most felicitously. He said they were all proni arhieh the 
nection with the companies, and with the great wor мин 
companies were doing. He referred to the early e Direct of the 
club when they had to shift as best they o d jed 
companies had, however, come to their assis , to U. 
them with their fine ground at West Hampstead. He referred 
J. C. Denison-Pender’s connection with the 
coupled that gentleman's name with the toast. — . 
r. J. C. DENISoN-PENDER referred to his father's wi to aswel! 
siding at the club’s dinner lust year, and said he wi re day 
himself entirely with Sir Johu's remarks. In the pit 
submarine telegraph companies’ operations there ei 850 ihe 
now existed, and he thought that great credit was due couraged > 
had organised the club and to the directors who had en pa $ 
club in every possible way. He knew the directors "Their member 
feel that they bad good friends in the right quarter. lich sport- 
went from the school to P. K., and thence carried Enghis aa 


club £ 


over the world. He had heard many good reporte from е к 


, М һеге pu 
stations, V ua) = 


du = 


and navy men and others of the pleasure they 
travelling abroad from the men at the companies they us 
games were always provided, where, it was admitted, alway" 
ceived a good licking, but, it was added, where “they s 
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very well afterwards.” Mr. Denison-Pender concluded his remarks 
with a special reference to the advantages and pleasure he had derived 
from his association with the school and with the school's sports. 

Mr. J. T. Crowe then proposed Our Guests in a humorous 

е and incidentally referred to the sporting proclivities of many 
of the prominent officials of the companies present that evening. 
The toast was coupled with the names of Mr. T. W. Stratford-Andrews 
and Dr. Percy W. Ames. 

Mr. STRATFORD-ANDREWS expressed his pleasure at being present, 
and gave an interesting account of some English sports in which he 
took a part in ү in Germany. He concluded his remarks by 
reciting some tall American stories, which were much appreciated. 

Dr. PERCY AMEs, in the course of his reply to the toast, referred 
especially to the advantage gained by аа асо in healthy outdoor 
exercise, which sports and pastimes afforded, especially in the present 
day, when, owing to the easy facilities of communication and trans- 
portation, there was every inducement for young men to take things 
easy. He advised those present to keep up their association with 
sport, for in this way they would keep in touch with young persons 
and would themselves remain young. 

The concluding toast was that of The Chairman,” proposed b 
Mr. A. R. HARDIE, who referred to Mr. Hodson's long association with 
the companies and his strenuous good work on their behalf. Mr. 
Hodson's tact and good judgment speedily solved many of the diffi- 
culties which arose in connection with negotiations with the different 
companies, whose interests, although so closely allied, yet needed the 
spirit of compromise. Mr. Hodson was a good sportsman and always 
played the game. 

In returning thanks Mr. Hopson referred to his long acquaintance 
with Mr. Hardie, and thanked the club for the opportunity they had 
given him of presiding that evening. 

It only remains to be said that the members of the school and of the 
staffs of the Associated Companies provided an excellent vocal and in- 
strumental programme, which was of so attractive a character that 
the entire compaay remained to the close. No greater compliment 
than this can be paid to the excellence of the arrangemente made by 
Mr. Noble and Mr. Schaefer. 


PARLIAMENTARY INTELLIGENCE. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION 
CO.’S BILL. 
A House of Lords Select Committee considered this Bill on Friday 


t week. 

For the отш Мг. H. LLovp, K. C., said he had a melancholy 
story to tell, and although the proposals of the promoters were of а 
somewhat unusual character, they were the best that could be devised 
in the circumstances. The company was one of the earliest of the 
companies incorporated with a view to supplying electrical energy in 
bulk. There was no doubt everybody anticipated that there was 
going to be an enormous demand for ect ee and that Parliament 

ad only to sanction the scheme for customers to come along in droves. 
A total capital of £800,000 had been raised, one-fourth of which was 
in debentures. The whole of the company’s resources were exhausted, 
their credit was gone, and they were unable to raise further capital. 
They had entered into contracts for supply of electricity to various 
local authorities, colliery owners, &c., and proprietors of works had, 
in anticipation of being supplied, expended capital in fitting up their 
premises for electricity. In 1907, after long negotiations, a scheme 
waa devised which would enable the company to continue, temporarily 
at least. Meanwhile, а limited company was being formed with a 
capital of £100,000 (minimum £30,000) for working such parts of tne 
undertaking as could be carried on as a commercial success. They 
had found it was quite impossible to carry on with any success the 
business at the Neath or the Bridgend stations. They only had one 
customer at each place, namely, the local authority, and they had, 
therefore, entered into a provisional agreement with Neath Council 
to sell their generating station, which had cost £40,000, for £7,000, 
and the generating station at Bridgend, on which they had expended 
£50,000, they were selling for £5,000. At Treforest they had a large 
number of customers, and a limited liability company was working 
the undertaking, and sanction for that was also sought, as well as 
powers to enter into a similar arrangement with regard to the 
Cwmbran station. They did not propose to part with any great 
powers of the statutory company, who were merely allowing other 
subsidiary companies to work the undertaking at present. There were 
creditors to the extent of £150 of stock for each £100 of debts. That had 
been agreed to by creditors for £79,000; with one exception the 
remainder had agreed, provided the matter was sanctioned уга 
ment. Some difficulty was anticipated with the local authorities, 
who had contracts with the company for supply of electricity in bulk. 
They wanted those contracts annulled, but the authorities were within 
their rights in objecting tothat course. Now, however, those authori- 
ties had been dealt with, and there was no opposition from them. 
The debenture holders were also supporting the роон the 
only opponents were the Councils of Aberdare and Pontypridd, who 
desired to be left out of the company’s area. 

Evidence was given by Mr. Stanley Boulter and Mr. W. A. Chamen 
general manager and electrical engineer of the company. 

Mr. CHAMEN said that during the whole of their difficulties the con- 
sumption of electricity had consistently increased, in spite of the loss of 


some of their largest consumers because of the uncertainty of the com- 
panys position. The total capital subscribed was £850,000, and they 

ad expended on capital account £650,000 of it, the remainder having 
been swallowed up’ other ways. 

Evidence was also given by Мене Forster Browne, W. H. Mathias 
and W. Coles, colliery owners and directors. 

Mr. Huon BRAMWELL, mining engineer and chairman of the Tre- 
forest Electrical Co., said his collieries had substituted electricity and 
electrical machinery for steam, and they would he seriously prejudiced 
if the company supplying them had to shut up. 
wf After hearing counsel against the bill, decision was deferred until 
Wednesday, when the CHAIRMAN (Lord Wenlock) announced that the 
Committee had decided that the Bill should be allowed to proceed, 
but considered that an proposed amendment should be inserted, pro 
viding that the whole of the definition of tbe Treforest area should 
appear in clause 2, that the first schedule should disappear, being 
transferred into clause 2, and also that provision be made. in case of 
ay dispute in the future, that the map shall prevail. 

ontypridd Council’s petition to be excluded from the Treforest 
area of the company’s reorganised undertaking was refused. 


METROPOLITAN ELECTRIC TRAMWAYS BILL. 


On Wednesday this billcame before acommittecof the House of Lords. 

Mr. BaLrovr Browser, K.C., for the promoters, said that in 1903 
the Metropolitan Electric Tramways purchased a portion of the North 
Metropolitan lines, and in 1904 acquired the Harrow-road und 
Paddington portion. In 1901 an extension to Edgware-road was 
sanctioned, but the powers lapsed. The company now sought to 
revive those powers. Willesden Council opposed the proposal to 
divide the routes into stages of approximately half a mile*each, the 
minimum fare being ld. for the whole or part of two stages. The 
Council contended for 44. for each half-mile, which the company said 
was commercially impossible. After hearing evidence the Committee 
decided against the petition and allowed the bill to proceed. 


LEGAL INTELLIGENCE. 


— — 


Bulawayo Municipality v. Bulawayo Waterworks Co. (Ltd.) 


Last week the Judicial Committee of the Privy Council (the Lord 
Chancellor, Lords Macnaghten, Robertson, Atkinson, Collins and Sir 
Arthur Wilson) delive reserved judgment in this appeal from a 
judgment of the Supreme Court of the Cape of Good Hope. 

Lord MACNAGHTEN, in delivering judgment, said the matter in con- 
troversy was the meaning of certain expressions in an agreement made 
between the British South Africa Co. and three gentlemen who were 
called ** the contractors,” under which the contractors obtained the 
right to supp[y the inhabitants of Bulawayo and its suburbs with elet- 
tric light and power. The contractors agreed to establish an elec- 
tricity station in Bulawayo, and supply light to the inhabitants on 
certain conditions. They also agreed to light the public streets, &c. 
By sub-sec. 10 the contractors undertook to provide everything neces- 
sary for supplying current to the street lamps. In sub-sec. 11 the 
company agreed ‘‘ to pay to the contractors or to their assigns at such 
rate as will yield to the contractors a return equal to 10 per cent. over 
the actual cost of generating the light, payments to be made quarterl y 
at theoffice of the company in Bulawayo." The British South Africa Co. 
were now represented by the Municipality of Bulawayo, and the Bula- 
wayo Waterworks Co. were the assigns of the original contractors. 
When the contractors were called upon to light the streets it was found 
more convenient to supply light for public and үе Багров from 
the same station. At first the municipality paid so much per unit for 
current, but disputes arose, and the contractors were required to 
supply light in accordance with the terms of sub-sec.11. Then various 

uestions sprang up, most of which were finally decided by the High 

ourt of Southern Rhodesia in tho present action in which the con- 
tractors were plaintiffs. 'There was an appeal and cross-appeal to the 
Supreme Court of the Cape of Good Hope, and that Court dismissed both 
appeals and declared that the expression actual cost of generating the 
light meant the actual expenditure incurred for the production and 
distribution, and included depreciation and insurance.” The question 
was: What was the meaning of the expression generating the light ” t 
and what was included in the “actual cost of generating the light ? 
Their lordships agreed with the Chief Justice in thinking that the 
term ‘ generating the light’ was intended to include not only the 
generation of the current, but also the transmission of the current to 
the points where the light is finally evolved." Their lordships were 
sntisfied that that comprehensive expression was intended to cover the 
whole series of operations up to the production of the light in the 
street lamps. In their lordships’ opinion actual cost" included 
all that the production of the light cost the contractors and 
nothing more. But, did it include depreciation and insurance? As 
the Chief Justice said: Тһе cost of the plant forms part of the 
actual cost of generating the light, but, as the use of that plant 
would extend over several years, it could obviously not have been 
intended that the whole of that cost shall be charged during the 
first quarter of the contract. But the same objection does not exist 
to a distribution of the actual cost of the plant over the whole period 
of the life of such plant. The effect of allowing a certain sum for de- 
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preciation in the quarterly accounts of the plaintiffs would simply be 
to distribute the actual cost of the plant over the whole period during 


which it would, in the ordinary course, be of any service in the genera- 


tion of electricity and light.” Their lordships felt more ditficulty 
about including insurance, but on the whole they saw no reason to 
disturb the finding of the Court of Appeal. Their lordships would 
therefore advise that the appeal be dismissed, with costs. 


City of London Electric Lighting Co. v. Vanguard Motor Bus Co. 


In this action, before Mr. Justice Ridley and a special jury, 
on Tuesday plaintiffs sued for damage to their lamps through the 
alleged negligent driving of defendants’ servants, or for putting on the 
streets vehicles which defendants knew to be dangerous. Defendants 
admitted injury to lamps, but denied negligence. 

Mr. RoskIII., K. C., for plaintiffs, said his clients were bound, under 
a contract with the City of London Corporation, to light certain streets 
in the City, including Threadneedle and Old Broad-streets. At the 
junction of these two streets was a standard lamp on a refuge, and on 
two occasions in 1907 defendants’ ’buses knocked this lamp down and 
broke it. Defendants denied their liability to pay for the damage 
done, but admitted, in answer to interrogatories, that when the roads 
were in a certain state the "buses were liable to skid ; and they also соп. 
tended that the roadway was negligently and improperly constructed. 

Mr. Avory said he should require proof of plaintiff's right to erect 
the lamp at that particular point. | 

Mr. RoskILL said that right had existed since Aug. 21, 1891. The 
lamp in question was one of 233 arc lamps the position of which was 
ordered by the City authorities. 

Mr. Frank Sesyen, the city engineer, said that the asphalt was 
Jaid in Old Broad-street in 1891 and in Threadneedle-street in 1876. 
Since that time the foundations of those roadways had not been varied. 
He considered that it was an absolutely correct position for the lamp 
for the safety of the public. | 

Mr. Avory, К.С., for the defence, said plaintiffs case was that there 
had been negligence on the part of the drivers of the motor omnibuses, 
and that whether there had been negligence or not motor omnibuses, 
in law, amounted to a nuisance. With reference to the second point 
the Legislature had sanctioned motor omnibuses, and each omnibus 
was examined at Scotland Yard before it was allowed to be used. The 
jury were asked to say that something which the Legislature had 
ион and the police had regulated ought not to be in the street 
at all. 
were liable to be indicted for putting them on the street. . As to the 
allegation of negligence, if a vehicle lawfully being used on a highway 
would, in conditions which were not abnormal, but of frequent occur- 
rence, inevitably skid, then this was one of the users of the highway by 
аер а vehicle, апа it was not negligible to use such а vehicle on the 

way. 

is LoRpDsHIP, in summing up, said the questions he left to the jury 
were as to whether there was any negligence on one of the occasions 
charged, and whether the omnibuses of defendants were a nuisance at 
law—namely, whether they were reasonably safe vehicles to be used 
upon the road in е in such circumstances as usually occurred. 

The jury found for plaintiffs, on the ground that there was negligence 
on the part of defendant's driver, but that the vehicle was not a legal 
nuisance. 

His Lordship accordingly entered judgment for plaintiffs for 
£43. 5s. 4d., being the amount atueibutable tó the first accident. He 
granted a stay of execution on the usual terms. 


French Asphalt Co. v. City of London Electric Lighting Co. 


In the City of London Court, on Friday, plaintiffs sought to recover 
E 8s. for making good the footway paving round eight electric light 
xes in Fleet-street with lin. compressed asphalte and 4in. concrete, 
Plaintiffs had a contract with the City Corporation to keep in repair 
many streets of the City with asphalte. When they reinstated the 
pavement recently eight boxes were left in a sunken condition and 
plaintiffs, under their contract, had to raise them. They alleged that 
they often did similar work for public bodies and companies and had 
s e үг claim questioned. | 
or defendants counsel said that the difficulty had arisen becaus 
кш did not give them notice that the work was going 10 be 
DA it а their duty todo. Plaintiffs did the work in the night. 
15 . id not ne plaintiffs instructions to do the work sued for. 
e ge pn .C., said the case might be one of public im- 
а © w ев the facts were proved, but defendants did not seem to 
1 the work, and at present he did not see how plaintiffs 
uld recover. There were many legal intricacies in the matter, and 


plaintiffs must take legal advice. If к À 
defendants would have Fak н If they decided not to go on, 


К дд _Metropolitan Tramways Co. v. Leyton District 
D s Court of Appeal on Monday dismissed an appeal 
upheld y the company aguinst a decision of a Divisional Court 
9 ng a awan by Mr. H. Graham Harris in regard to the taking 
e y the ouncil of the company’s car depot at Leyton as forming 
à necessary portion of the Council's acquisition of the Hs a under. 


tiking in the Leyt istrie : М ; ; 
for Ont в ih UE The facts were given in The Electrician 


If these omnibuses were & nuisance in law then defendants. 


MUNICIPAL, FOREIGN & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the chair of Civil Engineering at the 
University of Liverpool, which has recently been established in the 
Faculty of Engineering. Particulars from the Registrar, to whom 
applications, with 12 copies of testimonials and references, should 
be sent before May 15. See also an advertisement. 


Applicants are informed that the position on the staff of the 
Westminster Electric Supply Corpn., recently advertised in The 
Electrician as vacant, has now been filled. : 


The directors of the East Indian Railway Co. invite applications 
for the position of assistant electrical engineer. Must be not less 
than 28 years of age and have had eight years theoretical and prac- 
tical training, including working experience of low and hign (10,000 
volt) tension polyphase, as well as continuous-current plant, and 
should have some knowledge of office and accounts work. Salary 
450 rupees, rising to 600 rupees per calendar month. Four years 
agreement and first-class passage to India. Applications to the 
Secretary, 28-30, Nicholas-lane, London, E.C., by April 4. 

An engineer is required to take charge-of a switch and controller 
shop. Wide experience of methods of production and piecework 
prices essential. See an advertisement. 


A turbo-draughtsman, with modern experience in d.e. and ac. 
turbo-generator work, is wanted immediately. See an advertisement. 

Ilford Council require a third engineer-in-charge at their elec- 
tricity works. Salary, £90, increasing to £120. Applications by 
April 7. 


Mr. H. Webber, chief assistant engineer at Hastings, has been 
appointed assistant engineer at Sunderland. 


————M— 


Altiincham.— With a view to the purchase of the undertaking 
of the Altrincham Electric Supply (Ltd.), the Council have instructed 
a firm of valuers to value the works, plant, &c., of the company. 


Boscastle (Cornwall).—At a recent parish meeting it was an- 
nounced that efforts were being made to form a local company for 
the erection of electricity works. Mr. Heath, of Plymouth, has esti- 
mated the cost of an electric lighting scheme at £1,000. 


“ Brush ” Hospital and Homes Subscription Fund.—The third 
annual report and balance sheet of this fund has been issued. 

With £86. 4s. 9d. brought forward, the total income was £513. 3.91. 
including £310. 5s. 1d. contributions by workmen, £54. 12. 10d. by 
staff, £31. 10s. from directors, and £28. 17s. 1d. from fines. £250 was 
voted to Loughborough hospital (including £50 to building fund), £50 
to convalescent homes, and £50 to Leicester infirmary. Smaller sums 
were voted to other hospitals and institutions, and the halance r 
maining in hand is £69. 8s. 10d. During the year the committee pe 
394 recommendations, and many of the Company's workmen gr? | 
benefited by the treatment received at the various institutions, bot 
as in and out patients. 


Code Telegraphy.—At а meeting convened by the ш 
Chamber of Commerce on Wednesday it was considered W Я 
representations should be made to the Government in opposition Я 
the proposed modification of clause 8 of the International Telegraph 
Service Regulations applicable to code words composed of pro 
nounceable syllables, in view of the forthcoming Qon teren 5 
Lisbon in May. The chairman (Mr. С. Charleton) sat 
believed no radical alterations of the code were contemp i 
and that as far the British Post Office was concerned there wou 
be only the withdrawal of a small percentage o aor m 
did not comply with the clause. In the event of withdrawal a 
notice would be given so that users of private codes would ү p 1 
fered with as little as possible. The cable companies were, he bs 
bringing pressure to bear upon the Government во as to preven Бе 
of time, and consequent loss of revenue from theuse of unprono? d 
able code words, the idea being to eliminate such words, an 
changes suggested, from what source he did not know, BP 
likely to be detrimental to users of private codes. They accor "alle 
objected to any restrictions upon the words, whether pronoune 5 
or not. А resolution was carried requesting the Chamber 0 ih s 
merce to make representations to the Postinaster- Gene Es Con- 
view to preventing any alteration of the codes by the pj а 
ference and protesting against the curtailment of any of the pr 
leges now enjoyed. 


Dorking.— An inquiry was held last week into the application : 
the Council for sanction to borrow £11,600 for extension" 
electricity undertaking. a £20,000 

The clerk (Mr. W. J. Hop. xs) said that the original loan & Fleetricit 
and the works were being maintained hy Edmundsons Е lied 
Corpn. under an agreement. A further loan of 712.000 wee ment 
for in 1905, but the L.G. Board then raised the point that the ag set 
with Edmundsons Corpn. was to all intents and purpose* N 
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the provisional order. The present a plication was to рау the amount 
to Edmundsons' Corpn. which they had expended up to LEG probant time. 
The terms of the agreement were that ihe order should be tranferred 
to Messrs. Edmundsons, subject to the right of the Council to ask for 
a re-transfer of the undertaking at the end of 7, 10 or 14 years from 
May, 1903. The price to be paid on any such re-transfer or surrender 
was at the end of seven years a sum or premium equal to 15 per cent. 
on all moneys the Council expended on the undertaking, and in addi- 
tion a sum equal to the amount experded by the company; the same 
conditions would exist at the end of 10 years, but at the end of 14 
i id. Messrs. Edmundsons 
would become the statutory undertakers, and further capital expendi- 
ture would be at their cost. 


Electricity in Docks.—The Trustees of Swansea Docks are con- 
sidering a scheme for the erection and equipment of a new gen:. 
rating station. 

The general manager (Mr. Law) favours the creation of a separate 
electrical department in charge of an engineer, at a salary of about 
£250, but responsible to the manager, with a proviso that if necessary 
an expert should be called in to advise upon new works of construction. 
The chief engineer (Mr. Schenk) thinks there is no necessity for the 
creation of a ерше department, and contends that if such a depart- 


ment be created the engineer appointed must be responsible to him. 


English Glass and Merchandise Marks Act.—Two deputa- 
tions of workmen interested in the glass bottle trade, and in the 
pressed or molten glass manufacture, waited upon the President of 
the Board of Trade last week to urge that a mark of origin should 
be put upon all glass goods, in order to differentiate them from the 
cheaper and inferior products of foreign rivals, who send their 
glassware to this country, whence it was often re-exported to 
LAB colonies, and there obtained the benefit of the Colonial pre- 
erence. 

Sir J. Compton Rickett, M.P., and Mr. Summerbell, M.P., intro- 
duced the two deputations. 

Mr. LLOVD-GEOROE said the question of marking goo ds was not 
quite so simple and easy as might at first appear, but in cases of un- 
oubted fraud, as where glasses were brought from abroad and re- 
exported as English in order to get the benefit of the colonial prefer- 
ence, he would do his best to meet the wishes of the deputation and 
to atop that sort of thing, if the parties interested would give him 
evidence of the existence of such п practice. 


Exhibitions.—The British Vice-Consul at Turin (Mr. E. Anfione) 
states that the Turin International Exhibition of 1911 will include 
sections devoted to electricity, railways and carriages, industries, 
commerce, &c. Abont £140,000 has been subscribed by the public 
ш support of the scheme and about £60,000 has been promised by 
the Italian Government. 

The Marseilles International Electrical Exhibition, which will be 
opened on April 19, is being well supported. The Marseilles Muni- 
cipal Council, the local Chamber of Commerce, and the Conseil 
Général des Bouches du Rhone have voted large grants in aid of it. 


Farnworth (Lancs.)—The Council have entered into an agree. 
ment with the Lancashire Electric Power Co. for the supply of 
electricity in bulk, and application has been made for sanction to 
borrow £7,000 for transforming plant, distributing cables, &c. 

Hackney (London).—The town clerk, the borough electrical 
engineer and the borough accountant have prepared a joint re- 
port on the financial arrangements necessary.in connection with the 
scheme recently adopted by the Council for wiring premises, &c. 

With the hire-purchase system the charge to consumers is to be 
made up in the following manner—viz., Prime cost, 10 per cent. added 
for supervision, 6 per cent. per annum added for insurance and majn- 
tenance, 5 per cent. per annum added for administration and interest 
on outstanding balances. The charge for а £10 prime cost installation 
on this basis will be approximately : Period of agreement, 1 year, 4 
instalments of £3. 28. ak 2 years, 8 instalments of £1. 14s. 3d.; 3 
years, 12 instalments of £1. 5s. ; 4 years, 16 instalments of £1. Os. 5d.; 
5 years, 20 instalments of 17s. 8d. | | 

In connection with purchase by instalment system, since the instal- 
lation immediately becomes the property of the consumer there is no 
need to make provision for insurance, maintenance or bad debts, For 
this reason, and also because the payments are guaranteed, the instal- 
ments are lower than in the case of the hire-purchase system. The 
charges under this system are to be made up as follows: Prime cost, 
10 per cent. added for supervision, 24 per cent. per annum added for 

ministration, and interest at 4 per cent. per annum on outstanding 
balances. The charges for a £10 prime cost installation will be ap- 
proximately : 1 year, 4 instalments of £2. 17s. 9d. ; 2 years, 8 instal- 
ments of £1. 10s. ; 3 years, 12 iustalments of EI. Os. 9d. ; 4 years, 16 
Instalments of 16s. 2d. ; 5 years, 20 instalments of 13s. 5d. The re ort 
Suggests that for the present this branch of the Council's undertaking 
shall be financed by the uninvested surpluses of the electricity under- 
taking, of which £706 is already available, and a further sum will be 
available soon after March 31. 


Haslingden.— The Council have decided to establish municipal 
electricity works, and the offer of Rawtenstall Corporation to supply 
electricity has been refused. The two Corporations have, however, 
arrived at an agreement for the through running of cars between 
Rawtenstall and Haslingden. 
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Heston and Isleworth.—A new feeder cable is to bo laid to the 

ounslow district at а cost of £1,400. 

At the last meeting of the Council, Mr. Davirs, reviewing the chief 
points in the report of the electrical engineer (Mr. P. E. Rycroft) on 
the electricity undertaking, said new plant would be necessary if the 
undertaking was to be kept going, and he would vote for org it 
when the time came, believing that if the concern was given a fair 
chance it would prove a groat boon to the district and provide the 
only means of effecting substantial reduction in the rates. 


Holywood (Ireland.)—A special meeting of the Council will be 
held to consider particulars of an electric lighting scheme prepared 
by Mr. Wilkins (Messrs. Wilkins & Purdon). 


Inquest.— An adjourned inquest was held at Kirkcaldy on Satur- 
day into the death of Alex. Combe, who was killed in the Earl of 
Rosslyn’s collieries, Dysart. He was placing a corrugated iron cover- 
ing over the casing of an electric cable, when he drove a nail through 
the casing, and thus coming into contact with the live cable, received 
а shock which proved fatal. The jury returned a verdict of aczi- 
dental death, and suggested that it might be desirable if more 
employés in the mine were made familiar with what should be done 
in the event of such accidents. 

Lambeth (London).—The Darning library is to be wired. 

Leeds.—At a special meeting last week of the City Council, Ald. 
C. H. Wilson, chairman of the Finance committee, brought forward 
the report of the special committee appointed in February to con- 
sider what reserve funds should be provided in addition to sinking 
fand in the cases of the tramways, electricity and gas undertakings. 

The committee had resolved that a maximum of £25,000 should be 
provided in respect of each undertaking, and that £4,000 and £3,000 

ра forthwith to the tramways and electricity funda, 

n moving the adoption of the report, Ald. Чуйдо: said that аз 
the municipal undertakings, and especially the tramways, were regu- 
larly and heavily renewed year by year, it was clear they had only 
two other contingencies to provide for—any loss that might be in- 
curred on the yeur’s working—which, во far as the tramways were 
concerned, was very remote—and serious accidents. In the elec- 
tricity department they had “ scrapped ” a great deal of old plant, 
and no doubt the chairman of that departmont would argue that 
there was still more to be dealt with in the same way. But there 
was no reason why that should not be done out of current revenue. 
In the matter of the tramways, the General Manager had said that if 
he was allowed rogularly to relay so much of his lines as he thought 
necessary, and to renew carsand other property as he was now in the 
habit of doing, he would require no reserve fund. But for possible 
accidents а reserve would be useful. Renewals were not set against 
reserve. The proposal to set up a reserve fund for each of these 
undertakings, with a maximum of £25,000, was in his opinion quite 
adequate. 

Ald. MatHEson, referring to the tramways, said that hig inventions 
were coming on which the Corporation would be obliged to adopt. In 
ten years' time there would not be a corporation which would allow 
overhead conductors. He also contended that £25,000 for the elec- 
tricity department was entirely insufficient. It was rather a cheap 

roceeding to take £13,000 from the Committee and then dole it out 
ack to them. 

The report was adopted. 


London Chamber of Commerce.—The annual report of the 
Electrical Trades Section of the London Chamber of Commerce 
was issued on Wednesday. 

Six meetings were held in the course of the year, three of the Sec- 
tion itself, and three in connection with the proposed regulations for 
electrical energy in factories. The Section endorsed the resolutions of 
the Municipal Trading Committee, to the effect that it was undesirable 
in the interests of the trading and commercial community, and calcu- 
lated todestroy private enterprise, that the power to supply electricity 
in bulk should be in the hands of the L.C.C. Other matters dealt 
with by the Section curing the twelve months included the L.C.C. 
(Tramways Improvement) Bill, revision of list of Arbitrators and elec - 
tric wiring rules. The Manufacturers’ Section have also issued their 
report, in which they enter in detail into the action шу have taken 
with regard to the proposed electrical гоа отв of the Ноте Oftice. 
The report of the Postal, Telegraphs and elephones Committee makes 
special reference to the telephone rates question, апа an account of the 
steps taken to bring the matter before the Postmaster-General is 

iven. Mr. S. J. Goddard, general superintendent of the National 
elephone Co., has been elected a member of this committee in place 
of the late Mr. W. E. L. Gaine. 


London County Council.-Oa Tuesday the Council received 
from the Highways committee estimates on capital account for the 
reconstruction of tramways in Battersea, total £40,440. | 

The committee recommended that the existing contracts with the 
Frodingham Iron & Steel Co. for slot rails and conductor rails, and 
with Hadfield’s Steel Foundry Co. for special track work, be extended 
for the materials required.— Postponed. | 

Electric Cables. —In view of the present low price of copper, the High- 
ways committee recommended that the electric cnble required for the 
whole of the tramway construction and reconstruction works which it 
is suggested should be put in hand during the year should be obtained. 
The net estimate is £76,950.— Postponed. 

Electric Cars.—The same committee recommended that steps be 
taken to obtain the additional electric rolling stock required for the 
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tramways proposed to be reconstructed in the near future, and ac- 
cordingly suggested the issuing of an advertisement for tenders for 
175 bogie truck double-deck electric cars fitted with roof covers and 
draught screens. 

Tramway Audit.—The Council discussed at some length the report 
by Mr. Peat and Mr. Pixley on the tramway accounts (sce abstract on 

‚ 917). 
: A ieee FisHER claimed that the report was a truthful vindica- 
tion of the contention that no legitimate profit had been made on the 
tramways, and that any money placed to the relief of rates had been 
wrongly placed. Не believed, however, they would gradually be able 
to replace the losses on the displaced horse system and to create a 
proper renewal fünd. 

Mr. M‘Kixxon Woon ridiculed the idea that the principle put for. 
ward by tho auditors was a proper one, and said that if it were acted 
upon it would bring about an industrial crisis. The principle of allow- 
ing nothing for good will of tramways taken over was neither in accord 
with law, practice or common sense. The report was referred to the 
Finance committee. 

Electric Power. Billa. The Highways committee submitted а lengthy 
report with regard to the electric power bills before Parliament, in 
which it was stated that the committee did not think the Council 
should stand in the way of any bill or bills under which a cheap bulk 
supply could be obtained by private enterprise, provided that public 
interests are adequately safeguarded and existing interests fairly dealt 
with. Reviewing the details of the bills, the committee pginted out 
a number of points in which amendment was desirable, and recom- 
mended that opposition be continued with a view to getting the amend- 
ments considered necessary. Postponed. 


Monmouth.—An inquiry was held last week into the application 
of the Council for a provisional order to remove a loan of £10,000 
from a local bank for electric lighting purposes (borrowed on the 
security of Lord Llangattock) from the other debts of the Corpora- 
tion, thus extending their borrowing powers. 


Municipal Telephony.—At the meeting of the Hull Telephone 
committee on Tuesday the chairman (A. Brown) stated that 
during the past year 287 additional instruments had been fixed. 
The Postmaster. General has given his sanction to an alteration in 
the specifications for wiring, similar to that which has been granted 
to the National Telephone Co. 

. The salary of Mr. T. Holme, the telephone manager, has been 
increased from £250 to £275 per year, with a further increase of 
£25 next year. 


Newport (Mon.)—An inquiry was held last week into the appli- 
eation of the Corporation for а provisional order to partially repeal, 
alter or amend the Corporation Acts of 1902 and 1906, so as to sub- 
stitute the L.G. Board for the Board of Trade as the authority sub- 
ject to whose sanction the Corporation are enabled to borrow further 
money for the electric power station. 

The town clerk (Mr. А. A. Newman) explained that the object was 
to bring the clectric power station entirely under the L.G. Board for 
borrowing purposes. It was thought that this was put right by sec. 
48 of the 1906 Act, but the Board considered that they were not in а 
position to sanction the loans, and so as to remove ull doubt the Cor- 

ration asked the Board to make а provisional order to make it abso- 

utely clear that forall future lonns the Corporation had to go to them 
and not to the Board of Trade. 

Obituary. —The death 18 announced of Sir Auckland Colvin, 
K. C. S. I., K.C.M.G., C. I. E., chairman of the O.iental Telephone & 
Electric Co. and of the Telephone Co. of Egypt. 

The death is announced of Sir James Marwick, who held the 
position of town clerk of Glasgow for 31 years. During his tenure 
of office the Corporation established electricity supply works, ac- 
quired the tramways and introduced electric traction, adopted 


municpal telephony and carried out several other municipal im- 
provements. 


Patent Amendment.—The British Westinghouse Electric and 
Mfg. Co., Ltd., 2, N orfolk-street, Strand, London, W.C., seeks leave 
to amend the specification of letters patent No. 2,260 of 1900, 
granted to Hugo Bremer for improvements in electric arc lamps. 
Notice of opposition must be given at the Patent Office, 25, South- 
ampton-buildings, W.C., within one month of March 25. 

Potteries Federation.--The L.G. Board have issued a draft 
order for the federation of the six towns of Stoke-on-Trent, Hanley, 
Burslem, Longton, Tunstall and Fenton. The new town is to be 
called Stoke-on-Trent. The electricity and gas orders are to be 
мр» and the undertakings placed under new centralised orders. 

_Presentations.—Plymouth Electricity staff have presented a 
silver cake tray to Mr. 5. Т. Allen, who is leaving to ere City 
electrical engineer at Carlisle. From the leading electrical con- 
tractors of the town, Mr. Allen received a silver inkstand. 

W. T. Garnett's Cable Co., Bradford, have presented a dressing - 
case to Mr. Stork, works manager, who is leaving. 


Smoke Nuisance.— The metropolitan borough councils have re. 
ceived a communication from the L.C.C. explaining that the Public 
Control committee of that authority recommend ап amendment of 
the law relating to nuisance from smoke, &c. 
It is proposed to enact that dense smoke disch 
ing, stationary or locomotive engine or premises 


dwelling house) within 12 miles from Charing Cross, shall be a nuis. 
ance for which a fine not exceeding £10 may be imposed with cumula. 
‚ tive penalties for subsequent offences at the discretion of the magis. 

trate. It is also proposed to repeal the exemption from liability to 
penalties implied or expressed in favour of Crown property or premises 
of electric power corporations. The L. C. C. would have power to make 
bye-laws, subject to the approval of the Home Office or the L.G. 
Board,to bring under the terms of the penalty provision other instances 
of avoidable smoke nuisance than those mentioned, to prescribe and 
revise from time to time a standard of smoke nuisance, and to prohibit 
the adoption in new or reconstructed premises, of any furnace, grate 
or fuel-consuming apparatus of a type which shall have been proved 
ў the den of the Council to produce an unnecessary amount 
of smoke. 


Stepney (London).—The borough electrical engineer (Mr. 
W. C. P. Tapper) suggested to the representative of one of the lal 
music-halls the installation on the premises of a motor generator, 
which would not only meet the difficulties now experienced from the 
variation of the lord, but would also effect economy in the use of a 
electricity. The Electricity Supply committee report that there is 
a possibility of the proprietors of the music-hall referred to and o'hers 
adopting the suggestion, on the Council assisting them by supplying, 
on easy terms, the motor generators and incidental fittings, and the 
committee propose to provide the generators and fittings on hire- 
purchase, purchase outright, or hire agreements. 


Stoke Newington (London).—The salary of the electrical engi- 
neer (Mr. 8. Hann) has been increased from £150 to £175 per yest. 
and the salaries of Messrs. L. Andrew and H. Large, assistants, 
have also been increased. 


Trafford Park.—We are informed that one of the largest firmson 
this estate is offering at cost price about 50 acres of its freehold not 
required for extensions. The firm offering the land was one of the 
original buyera, and in view of the great improvements since made al 
Trafford Park for facilitating all classes of industrial operations, the 
chance of securing a bargain in land at this central spot will appeal to 
those on the look-out for eligible works sites. 


Watford.—Last week the Council discussed a scheme prepared 
by the electrical engineer, Mr. J. R. Weston, for extensions of the 
electricity works, but it was decided to refer the matter back to the 
Electricity committee with instructions to Mr. Weston to prepare & 
written statement upon certain points in dispute between him 
and the committee. 

West Ham.—On the recommendation of the tramways онд 
(Мг. Н. Е. Blain) the extension of the Barking-road tramway to ч 
Iron Bridge, Canning Town, at an estimated cost of £2,600, is to 
proceeded with. | 
Willesden.—The salaries of Мт. С. С. Butler, first assistant : а 
trical engineer, and of Mr. L. Т. Bickell, mains superintenden 
have been increased by the Council. 


: Nene i lies. 
Wimbledon. An inquiry was held on Wednesday into арр 
tion of the Council ioe aanesion to borrow £17,600 for additions 
plant, &c., at the electricity works, including а new swite 
estimated to cost £8,600. -schbosn! 
Mr. H. J. CrickMay contended that the loan for the fa dim 
ought to be regarded as a renewal rather than in the light o ч s 
requirements, and, therefore, the expenditure ought to com 
reserve. , 

The town clerk (Mr. A. STEELE SHELDON) Bree out я Ls 
terms of the order the Corporation was not owed to use ted to 
fund for the purchase of new machinery. That fund was! 


meet unforeseen contingencies. Ha 
e 


Wrexham.—In recommending that a rate of 3s. 3d. P sein 
for the ensuing year (a reduction of 6d. in the £1 on pasi 3 
Coun. Sauvage stated at the Council meeting last he od 
thought with a continuance of the care exercised by the dd set 
of the devotion to duty shown by the Council, they n e with ! 
way, unless something unforeseen happened, to Do i ше 
3s. 3d. rate for some years to come. This year pde and it was 
the electric light undertaking had gone off the 1 how a cred 
estimated that next year the undertaking wou the open of 
balance equal to a Id. rate. The department n in дшда 
the ratepayers, and whatever profit was made went 1 
of the rate. 

The Mayor, as an ex-chairman of the Е 
that the Council should tender congratulations to ме position. 
the able manner in which he had dealt with the finn d to Coun. 

Ald. SAMUEL secondod, and said they were ond h d 
Sauvage for having placed the finances of the boroug d -apprecit! 
factory position. The lowering of the rate would be pe dit they could 
generally ; a high rate acted as а check to indott a aatisfied- | 

еер a rate of 38. he felt sure that everybody мош id be would like 

The vote having been agreed to, Coun. ВАСУАЧЕ uel and to make 
to emphasise the important point raised by Ald. эш start new fi. 
it known that Wrexham was as cheap as ah bens ad the pres 
factories. They wanted new industries in the town, an induveme: 
rate and bright prospects for the future should act ме suppl them 
for people to come here. The electricity department co 
with any amount of cheap power. 


«el 
. i горе 
Finance committe’: a P 


arged from any build- 
(other than a private 


| 
— - | | — 
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TRADE NOTES AND NOTICES. 


READY NOW. 


“THE ELECTRICIAN" ELECTRICAL TRADES' 

|: DIRECTORY AND HANDBOOK.— The 1908 Edition 

of the Big Blue Book, price 158., or post free in the 

United Kingdom, 15s. gd. The new and enlarged volume 

brings a great mass of statistical and technical data 

quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. тї, 1908. АП mere lists of members ot 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers' 
and Dealers' purposes. The set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and remodelled into handy book 
form ; these are included in the 1908 Blue Book, making 
it the most complete book of the kind ever published. 


TENDERS INVITED. 


Weymouth and Melcombe Regis Corporation invi.) tenders for 
supply, delivery and erection at the electricity works of a 800 kw. 
steam turbine and direct-current generator, surface-condensing 
plant and pipe work, and an extension switchboard panel for 300 kw. 
generator. Copies of specifications from the town clerk (Mr. H. A. 
Huxtable), and specifications and drawings can be seen at (but not 
obtained from) the offices of the consulting engineers (Messrs. Кеп. 
nedy & Jenkin), 17, Victoria-street, Westminster, S. W. Tenders 
to the Town Clerk, Municipal Buildings, Weymouth, by noon 
April 18. See also an advertisement. 


The Metropolitan Asylums Board invite tenders for the installa- 
tion of electric lighting at the South Western Hospital and Ambul- 
ance station, Landor-road, Stockwell, S.W., in accordance with 
drawings and specification of the engineer-in chief (Mr. W. T. 
Hatch, M.I.C.E.) Drawings, &c , can be obtained at the offices of 
the Board, Embankment, London, E.C., where tenders must be in 
by 10 a.m. April 16. See also an advertisement. 


The Electricity committee of Poplar (London) Council invite 
tenders for supply and erection of various switchboards and gear at 
their electricity works and sub-stations. Drawing and specification 
from the borough electrical engineer, Mr. J. Н, Bowden, Glaucus- 
street, Bromley-by- Bow, E. Tenders to the town clerk (Mr. Leonard 
Potts) Council Offices, High-street, Poplar, by noon April 29. See 
also an advertisement. 


Tenders are invited by Portsmouth Corporation for wiring and 
fitting up for lighting by electricity the South Parade pier, now in 
course of erection at Southsea. Applications for specification and 
drawings tothe town clerk (Mr. Alex. Hellard), Town Hall, Ports- 
mouth, to whom tenders by 10 a.m. April 9. Further information 
can be obtained from Mr. G. E. Smith, architect, 145, Victoria- 
road North, Southsea. See also an advertisement. 


Salford Corporation invite tenders for supply of annual stores for 
the year ending March 31, 1909, including cables, cable accessories, 
bitumen, cable conduits and pipes, wood troughing and bends, 
cement, lime and bricks, house-service cntouts, meters, demand in- 
dicators, ammeters (gravity type), circuit-breakers and ironclad 
switches, steel conduits for electrical wiring, electrical fittings, arc 
lamp globes, motor carbons, glow lamps, arc lamp carbons, electric 
motors, motor-starting resistances, iron castings, brass and gun- 
metal castings, iron and steel bars, plates, &c., ironmongery, W.1. 
tubes and fittings, druggists’ sundries, timber, wood fittings, engine- 
room stores and oils. ‘Tenders to the Chairman of the Electricity 
committee by noon March 30. 


Leeds Corporation invite tenders for supply of steam coal (slack, 
smudge or peanuts) during a period of four, seven or 10 months, 
commencing June 1 next; also for various goods required for the 
electric lighting department up to March 81, 1909, including iron 
and steel bars, angles, plates, etc., brass and iron castings, bolts, 
nuts and screws, w.i. tubes and fittings, copper bars, strip, plates, 
wire, &c., lead and other plumber's material, ironmongery sundries, 
engineer's furnishings (including packings, rubber goods, belting, 
gauge and other glass, tools, &c.), oil, paints, varnishes, photo- 
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graphic materials and chemist’s sundries, cotton waste and wipers, 
ropes, twines, &c., brushes, indiarubber covered cables, mains boxes 
and fittings, and jointing and insulating material, electric lamps, 
fittings and sundries, glass, timber, building material, meters, grey 
tape, towels, &c. Tenders to the town clerk (Mr. R. H. Fox), Town 
Hall, Leeds, by 10 a.m. March 31. 

Edinburgh Corporation invite tenders for supply of material for 
the electricity supply department for the year from May 16, 1998, 
including bitumen, аге lamp carbons, arc lamp globes, cast iron 
pipes and pavement boxes, house service fuse boxes, and electricity 
Men: nare to the town clerk, Mr. Thos. Hunter, W. S, by 

arc ; 


Edinburgh Corporation want tenders by April 1 for wiring and 
fitting the public washhouse, Simon-square, Edinburgh, for electric 
lighting. 

The directors of the Lancashire & Yorkshire Railway Co. require 
tenders by 10 a.m. March 80 for 12 months’ supply of stores, in- 
cluding signal and telegraph fittings, signal, telegraph and electric 
light wires, steel tubing and plates, lead, oils, &c. Particulars from 
Mr. Waring, Stores Department, Osborne-street, Manchester. 


Bristol Electrical committee invite tenders for 12 months’ supply 
of are lamp carbons and joint and junction boxes. Tenders to the 
jui кенш engineer (Мт. Н. Faraday Proctor), by 10 a.m. Tuesday, 

pril 7. 

Wallasey Council want tenders by April 15 for supply of auto- 
matic overload and reverse.current single-pole circuit-breakers. 
Specification} from Mr. J. А. Crowther, Electricity Works, Sea- 
view-road, Liscard. 

Tenders are invited for six months’ supply of electrical fittings, 
&c., for the Midlothian and Peebles District Asylum, Hosslynlee. 
Tenders to Mr. R. A. Smith, 19, Heriot-row, Edinburgh, by 30th inst. 

Partick electricity department require tenders for 12 months’ 
supply of stores. Formas of tender, &c., from the Engineer, Maulds- 
lie- street, Partick. 

Rhyl Council invite tenders (by April 9) for wiring the new 
promenade gardens. : 

Tenders are invited for supply of electric light cables at Copen- 
hagen. Tenders, marked “ Tilbud paa Vekselstromskabeler, should 
reach Direktoren for Kobenhavns Belysningsvaesen, Copenhagen, 
before midday on March 81. Conditions and specification may be 
consulted by British makers on application at 73, Basinghall street, 
London, E.C. 

Melbourne (Victoria) Corporation invite tenders for supply of 
about 80 miles of bare hard drawn copper cables. Copies of spe- 
cifications, &c., from the agents for the City Council (Messrs. 
Mcllwraith, McEacharn & Co. Proprietary, Ltd.), Rilliter-square- 
buildings, London, E. C., to whom tenders are to be sent by Tues- 
day, April 7. 


TENDERS RECEIVED AND ACCEPTED. 


Heston and Isleworth Council have accepted the following ten- 
ders for annual supplies :— 

W. T. Henley’s Co., cables, disconnecting and house service boxes 
and compound; British Insulated and Helsby Cables, house fuse 
boxes; A. Duckham & Co., engine oil, 1s. 3d. per gall. ; cylinder oil, 
1s. 84d. ; Middleton Bros., castor 2s. 6d., resin 1s. 6d., rape 2s. 9d., 
sperm 2s. Qd., linseed 2s., boiled oil 2s. 1d., Russian tallow 5d. per lb., 
W. Sparrow, paraffin oil, 534. per gall.; Geipel & Lange, carbons, 
£3. 7s. 6d. per 1,000; Leeds Contract Co, earthenware troughs 
(square), £1. бв. 6d. per 100: earthenware troughs (U shaped) £1 per 
100; hard burnt tiles (various sizes) £2. Os. 6d., £3. 4s. 6d., £2. 58. 9d. 
and £1. 8s. per 1,000. 

During the past few days Johnson & Phillips have secured the 
following contracts: Manchester Corporation, for supply and erec- 
tion of three-phase transformers for one of their sub-stations ; 
Hucknall Colliery, for supply and erection of three-phase h t. over- 
head transmission line ; Bristol Docks committee, for complete in- 
stallation of cable, switchgear, arc lamps, &c., for Avonmouth Dock. 

The Managers of Poplar and Stepney Sick Asylum District have 
accepted the tender of Н. Pyle & Co. for 12 months’ electrical 
supplies at £98. 19s. 2d. There were eight tenders, but three were 
informal. The tender of the same firm has also been accepted for 
ironmongery at £217, 12s. 8d. 


Islington (London) Council have accepted the tender of Babcock & 
Wilcox for boilers, coal conveyor, bunkers, steam piping, &c., at the 
electricity works, at £10,694. and that of Willans & Robinson for a 
1,500 steam turbine generator, exciter, condensing plant, &c., at 
£8,968. 

Battersea (London) Council has provisionally accepted the tender 
of Applebys Limited, to alter the crane at the generating station to 
enable it to work longitudinally by electricity in lieu of by manual 
labour, for £124. 10s. 

Beckenham Council have accepted the following tenders :— 

W. H. Hyde & Co. for erection of a battery house; H. К. Mansfield 
for cable troughs; C. C. Wakefield & Co., engine and cylinder oil ; 
and Englebert & Co. for crank chamber oil, 
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The D. P. Battery Co. have received an order for a battery for tele 
graph work from the Australian Commonwealth Government, and a 
repeat order for additional cells for their battery from the Banbary, 
(W. Australia) Electric Light & Power Co. 

Bucks Education committee have accepted the tender of the 
Windsor Electrical Installation Co. for wiring the Slough schools 
at £81. 14s. AES 

Croydon Guardians have accepted the tender of Peyke & Palmor 
for the supply of electrical fittings, &. 

Harrogate Council have accepted the tender of the Chloride 
Electrical Storage Co. for a storage battery. 


Southend-on-Sea Council have placed an order with the Brush. 


Co. for eight pairs of tramcar wheels at £40. 

Islington (London) Guardians have accepted the tender of Pryke 
& Palmer for the annual supply of electrical fittings, ќе. 

Mr. F. V. Slatter has secured the contract from Hornsey (London) 
Council for the electrical installation at Highgate Sanitary depot. 


Chepstow Council have renewed the contract for public l'ghting 


with the local electric light company for another year. 


Mechanical Stokers in an Irish Distillery.—A gathering of 
influential men representative of several leading Irish industries 
took place at the Irish Distillery Co.’s premises at Connswater on 


12th inst. to inspect a new installation of stokers and compressed 
air furnaces designed by Messrs. Ed, Bennis & Co., of Little Hulton, 
Bolton. 

The firm’s 5 for Ireland explained to the visitors the 
method of working the stokers and the results to be attained by the 


installation. It was pointed out that the boilers had been fitted by 


Messrs. Bennis some 16 years ago, but that the latest compressed aic 
furnaces had now been substituted to give additional efficiency. Since 
the installation the evaporative duty of the boilers has been increased 
by over 30 per cent. It has also been possible to substitute cheap 
slack for better class coal and to burn this cheaper fuel with au entire 
absence of black smoke. 


seek tbe advice of Messrs. Bennis on the subject of boiler-house econo- 
mies, in which they are experts. 


BUSINESS NOTICES. 


Mr. Robert W. Paul has opened а new West End showroom at 


88, Leicester-square, W.C. (Telephone: P.O., City, 900), where 
samples of his various patterns of electrical instruments muy be 
inspected. All correspondence should ba addressed to Newton 
Avenue Works, New Southgate, N., as heretofore. 


_ After April 1 Mr. P. F. Brittain will be the sole selling agent in 
England, Wales and Ireland for the Universal Electrical Mfg. Co., 
of Peckham, for the sale of their switchboards, fuse carriers, cable 
sockets, ironclad switches, fuse boxes, feeder pillars, resistances, 
street-lighting brackets, street boxes, fuse boards, heavy duty 
switch fuses, regulating switches, &c. The company have executed 


several very important station equipment contracts recently, aud 


the whole of their work is executed in London. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


At the London Bankruptcy Court, on Friday last, the public 
examination took place of P. J. Mallmann, consulting engineer, 
Vietor'a-street, Westminster. 

Debtor said he was an American; he came to England in 1900, and 
was engaged for some time on a secret process for the manufacture of 
steel, for which he paid £12,000. Examination adjourned to enable 
the debtor to file accounta. 


Mr. G. E. Corfield, 119, Finsbury-pavement, E.C., has been ap- 
pointed trustee in this bankruptcy. 

Archibald Frank Mander, trading ae Mander Bros. and lately 
trading as A. F. Mander, electrical engineer, &c., 62, Victoria-street, 
Acton, has been adjudicated bankrupt. 

The trustee (Mr. E. P. Jobson, 199, Wolverhampton-street, Dud- 
ley) in the failure of Chas. Walter Stafford, electrical engineer, 59, 
Toll End-road, Ocker Hill, Tipton, has been released. 


_ The trustee (Mr. S. W. Page, 80, Lichfield-street, Wolverhampton 
in the bankruptcy of Kevin Cuthbert Moran, electrical 1 
and contractor, 804, Tiddesley-street, Walsall, and lately trading at 
30, High-street, Coventry, has been released. 

Claims against the York Electrical Co. (Ltd.) by April 11, to M 
С. A. Rymer, Yorkshire Bank.chambere, Чора York, ү 

A meeting will be held at South Sea House, Threadueedle-streo* 
London, E.C., on April 28, to receive an account of the winding up 
of the London & Continental Electric Carriage Co. (Ltd.) 

Bruce Peebles & Co. (Ltd.)— Creditors of this company must 


send particulars of their claims by Apri | 
(Messrs. A. W. Tait & J. y April 11 to ths liquidators 


А. R. Durh н 
East Pilton, Edinburgh. rham) at the company’s office, 


Deed of Assignment.—Claims under a deed of assignment 
executed by Wm. Sproweon, Arnold Stanley Hall and Wm. Geo. 
Burn (trading as Wm. Sprowson & Co), electrical and hydraulic 
engineers, Newton Heath, Manchester, are to be sent by April 30 
to Mr. A. Whitaker, Parr’s Bank-buildings, York-street, Manchester. 


The keenest interest has been evinced by 
leading Belfast and Dublin manufacturers in the installation, and it 
is probable that several well-known Irish industrial firms will shortly 
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Tramway Scrap Metal for Sale.—Croydon Corporation will re- 
ceive tenders for about 7} tons of scrap trolley wire and 123 cwt, of 
gunmetal overhead line fittings. Forms of tender, &c., from the 
tramways manager (Mr. F. B. Goodyear), Tramway Depot, Thorn- 
ton Heath. Tenders to town clerk (Mr. F. C. Lloyd), Town Hall, 
Croydon, by 11 a.m. April 6. See also an advertisement. 


. Plant Wanted.— Messrs. Christy Bros. & Co. (Ltd.), Chelmsford, 
want а good second-hand d.c. generator, suitable for rope driving, 
200 kw. to 800 kw. at 110 or 220 volts. 


Steam Economy.—Messrs. R. Wolf, engineers, 7, Laurence 
Poüntney-hill, Cannon-street, E. C., inform us that they have re. 
ceived a telegram from their works at Buckau, stating that in a test 
by Prof. M. F. Gutermuth, of Darmstadt, of a new 100 B. H. P. patent 
superheated compound steam locomobile or semi-portable engine, 
fitted with Wolf's balanced piston valve gear, the results ware 
1:045 Ib. of coal per brake-horse-power per hour and 8°661b, of 
steam per brake-horse-power per hour. The previous best results 
were 1°111Ь of coal and 9:2 lb. of steam so that these figures estab- 
lish a record. The coal used is stated to have approximately a 
calorific value of 18,500 B.Th.U., costing about 15s. ton delivered in 


London. 
CATALOGUES, &c. 


Erell Arcs. — The popularity of the Excello are is 80 pronounced 
that one would hardly think it required any booming. Still, there 
are certain essential techaical details of even the best-knowa elec. 
trical apparatus of which the contractor and buyer need to be re- 
minded. In thecase of the Excello lam» these are embodied in a 
useful publication (List No. 5,004), now in its third edition, which 
goes very fully into the details of the mechanics of the various 
lamps manufactured. The uses of the lam» arc in general and the 
Excello arc in particular are described and illustrated by curves and 
photographs, the latter being especially good. Instructions sy 
erection, trimming and care and maintenance of lamps are included ; 
in faot, the book contains practically all that there isto be said about 
Excello arcs, and for this reason should be in the hands of every 
contractor. With its well-organised publicity department, the Union 
Electric Co. will, no doubt, see that the publication is widely distri- 
buted, but any engineer desirous of a copy will receive it by return 
mail on request. 


Simplex Conduits (Ltd.) show that the company are pushing the a 
of electrical heating apparatus with tha same zeal as ш! e 
manufactures are popularised. Last week we referred to a c a 
Simplex " electric kettle. Now we have details of luminous às i 
tors of many different patterns, ranging in price from а figure wi г] 
the reach of almost everyone to elaborate and costly E E 
ing only to the wealthy. A good idea їп show an era 
from the company. This card contain: views in CO ds 0 te 
radiators which can be made to *' glow ” by placing an ер. md 
at the back of the card. It is a most effective manner of attracting 
attention to the electric radiator. 


. from 
Dick Kerr Publications.—Two brochures are to hand frot 
Messrs. Dick, Kerr & Co. (Ltd.) which deal with multiple unit km 
control and induction motors. The former 18 based eet 
which appeared in Te Electrician, and describes fully : ү 
рапу'з special system for controlling trains operate . " 
current. The induction motor list is a complete illustrate ееп. 
cation of the Dick, Kerr design of machine. The ee re e i 
didly printed on heavy art paper, and make worthy additio 

long list of the company's publications. 
Tangential Suspension.—The importance ER 
overhead trolley wires his been recently emphasised by piis dl 
the technical press on Pringle's tangential suspension. ~. р " 
one of these reaches us from the Consolidated Accessorie? d dall 
Clement’s-lane, London, Е.С. The system, which is d A À 
in this article, was dealt with in The Electrician, Jan 81, . 


аа € 
COMPANIES' MEETINGS AND REPORTS. 


British Insulated & Helsby Cables (Ltd) 


| ;PRATT! 
At the meeting on Monday the Chairman (Mr. E. МУ in 
said the profit for the year was £135,619, compared Wee tional. a 
The latter figure was, however, edis 

the directors took the opportunity to ыы Сон pita now stood at 
in the balance-sheet against рен ця had been spent in ac: 


gh price of copper 


А * таг et, 
in the early part of the year and the tightness of M f one cables 
which led to a large decrease in orders, particularly 0 i . 


of giving flexibility to 


The profit for 1907, fro 
crease over that of 1905 (£135,902). 505 balance laced to depre: 
was available £172,332, out of which £22,000 had been р а. 
ciation, £5,000 to debenture redemption, £10,000 to 


Simplex Radiators.—The rec^nt publications reaching us from 
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debenture interest, preference share dividend and interim dividend 
on ordinary shares had been paid. The balance available for distri. 
bution was £58,200, and the directors recommended a further dividend 
of 4 per cent. and a bonus of 2 per cent. on the ordinary sharea, makin 

10 per cent. for the year. £28,300 is to be carried forward. Althoug 

there was no obligation under the trust deed to do s0, the directors, 
complying with their expressed intention in the prospectus, had set 
aside £5,000 further towards debenture stock redemption, and as they 
had already set aside sufficient to meet the premium when redeemed 
that in reality became an addition to the reserve fund. With regard co 
the balance-sheet this showed an increase in capital account of £58, 388 

or £7,219 more than in the previous year, dis to the necessity for 
enlarging the power plant at Prescot and Helsby, and for extensions 
at the three factories to provide for the manufacture of various 
articles with the view of broadening the basis ot the business and 
placing the company in a better position to meet competition. With 
regard to investments, those now stood at £507,010, against £485,849, 
the increase being mainly due to capital required for the Midland 
Electric Corporation for power distribution to pay for cables and 
connections to supply new customers. In regard to that company's 
undertaking, in which they had a large interest, progress was slow, 
owing to the reluctance of power users in the Midlands to scrap old 
. plant and to substitute electric for steam power. Nevertheless, the 
company's sale of current had increased about 30 per cent., and there 
was & consequent increase of profits. 'The company had earned last 
year £6,000, against £4,000 in the previous year, which went towards 
the payment ot dobeuture interest. Up to Dec. 31 they had connected 
the cquivalent of 7,470 1.P., compared with 5,507 H. P. in 1906, and 
since Jan. 1 a further 768 н.р. had been connected. The Electric 
Supply Co. of Victoria continued to make progress. Last vear the 
profit, besides being sufficient to pay debenture interest and prefer. 
ence dividend, left a balance more than sufficient to pay for the deben- 
ture sinking fnud. 

Reverting to their own company, the Chairman said the actual 
cash balance iu 1906 was £60.987 ; in 1907, at the time of makin up 
the balance-sheet, it was £85,551, and at present it was £98,643. This 
was in cash and did not include any discounted bills. Although the 
results of the year's working were not so good as those of the previous 
year, the directors could not complain of the general trade, wich the 
exception of the heavy cable department. If that department were 
short of work, as was the case during the first six months of the 

rear, it affected the company's profits adversely, but orders 

ad been better in the latter part of the year, and the present 
year would feel the benefit. The orders on the books on Jan 1 were 
very satisfactory, and they anticipated that the lower price of raw 
materials would lead to the issue of orders which had been deferred 
and of which no doubt the company would get its share. Since 1897 
£195,000 had been placed to depreciation, notwitstanding that the 
whole of the buildingsand machinery had been maintained in thorough 
working order out of revenue. The work of the company, so far as 
both the manufacturing and the conduct of the business were con- 
cerned, had been admirably done by all the members of the staff. He 
regretted the absence of Mr. Sinclair who worked hard in the interests 
of the company and was now engaged abroad on its behalf. All the 
other members of the staff, both technical and commercial, had done 
their work to the entire satisfaction of the directors, and he was sure 
the shareholders were fortunate in having so good a staff to conduct 
what was, after all, a very difficult and intricate business. | 

Mr. J. 5. HARMOOD BANNER, M.P., in seconding the motion for 
the adoption of the report and accounts, referred to patents and good- 
will. They did not like to see an asset disappear which was of 
considerable value, and whilst they had reduc d it about £100,000 
from its original figure, they left it there and increased the reserve 
fund, which now stood at £190,000. Some people might think it 
would be better to write off the £150,000 patents and goodwill and 
leave the reserve at £40,000, but that was a mental calculation which 
any of the shareholders could make. He thought, on the whole, it 
was much better that an asset which really did exist should be left to be 
shown on the balance sheet. With regard to the investments, the Mid- 
land Company was certainly a disappointment in the speed with 
which it came into profit bearing. Still it was now ee 
towards the debenture interest, and they hoped that as the deman 
for electricity and the requirements of trade improved they would 
have a larger sum from that source. The investments generally were, 
he thought, all going on fairly well, and in the end would justify the 
directors’ anticipations in regard to them. 

The resolution was carried unanimously. | T " 

Resolutions approving the dividend, re-electing the retiring direc- 
tors (Mr. James Taylor and Mr. C. Crossland 1 aylor) were also passed. 

The Chairman having replied to a vote of thanks, 

Mr. JAMES TAYLO thanked the meeting on behalf of his brother 
and himself for their re-election, and said they would continue to do 
their best for the company. It was not an easy business to work. 
They had a variety of interests all over the world which kept them 
constantly hard at work, and they never seemed to know what part of 
the globe they might have to go to next. 

The proceedings then terminated. 


——— 


Bournemouth & Poole Electricity Supply Co. (Ltd.) 

The eleventh ordinary meeting was held on Thursday last, under the 
presidency of Mr. Аүмов Н. SANDERSON. | . 

Mr. H. B. RENWICK (the secretary) read the notice convening the 
meeting, and the auditors’ report was read. . 

The CHAIRMAN then said ; For many years I have had the satis- 
faction of making a favourable report in regard to the operations of this 
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company, and I think you will feel satisfied with last year’s figures. We 
are again recommending a dividend of 7 per cent. (for the fourth year 
in succession), and the figures of our‘business during the current year 
are distinctly encouraging. Our share capital remains ractically as in 
1906. The debenture issue is the same as last year, sun ry creditors are 
& little more, reserve from premium accounts is less by £1,500, carried to 
depreciation reserve, leasehold and special redemption accounts have 
increased by about £1,424, and our reserve for depreciation now amounts 
to £18,887. On the assets side you will see that £421,198 has been 
expended on capital account. Of this, £31,030 was expended during 
last year, chiefly on account of mains extensions, buildings and 
machinery. Expenditure on mains will, we hope, continue, as it is 
indicative of the vitality and progress of the business. Expenditure 
on machinery was chiefly in carrying out extensions of our boiler 
house and for the provision of new boilers. Tho item in our accounts 
for provisional orders secured and applied for refer to Swanage, Wim- 
borne and Camberley and others, and these we regard as assets with 
distinctly good possibilities, although the time for taking up these 
matters has not quite arrived. Coming to the revenue account, 
there is an increase of £1,632 in the total recei ts, almost the 
whole of which is in respect of sale of current and meter rentals, 
and this despite the fact that we have made reductions in the 
charge for electrical energy, and especially in regard to the supply 
to the Bournemouth municipal tramways, and іп spite of the 
increased price in coal and the growing competition of gas. We have 
increased our sale of energy by 251,037 units. Generation expenses and 
repaire have increased by £835. salaries and wages by £188, and rates 
and taxes by £700. The latter is an item ever which we have no con- 
trol. Lamps supplied up to Dec. 31 show an increas of 23,130 30 watt 
lamps, which is a record for us. The result of the year's operation is 
that we are placing to reserve £4,500, partly out of revenue and partly 
out of premium account. We are writing off out of revenue a further 
£1,424 to special redemption account. 

With regard to our investments in the Richmond Company, I may 
suy that that company is engaged in promoting a bill for construct- 
ing tramways from Richmond to Hammersmith, and negotiations are 
pending with certain local authorities which we hope will end in 
securing the success of the project. I commenced by тозиш ав 

ou upon the success of the year’s trading, and I think the figures 
hate given justify me. I now move the adoption of the report and 
accounts. 

Dr. J. ATKINSON HOSKIN seconded the motion, which was 
carried unanimously. i 

Resolutions approving the payment of the dividends set out in the 
directors’ report, the re-election of the retiring directors and auditors, 
and according a hearty vote of thanks to the chairman, directors and 
staff of the company were unanimously approved. After a brief reply 
from the chairman, the proceedings terminated. 


— — 


Direct Spanish Telegraph Co. (Ltd.) 


The fifty-sixth ordinary general meeting was held on Thursday last, 
the MARQUESS oF TWEEDDALE, K. T., in the cbair. 

The SECRETARY (Mr. Fred. Thos. Preddlo) read the notice calling 
the meeting and the auditors’ report. 

The CHAIRMAN said: Tratlic receipts show an increase of £202, 
which compares with au increase last year of £4,952, due to a number 
of exceptional events of international importance. The increase in the 
commercial traffic dates from 1906, and may be very fairly ascribed to 
the improved relations between Great Britain and Spain which had 
existed for some time past. I am happy to see that this increase in 
commercial traffic is well maintained. Working expenses are more by 
a small sum, mainly due to a normal augmentation in salaries, and to 
the necessity for providing for loss on exchange. On the other hand, 
there are decreases under several heads, the principal being £282 on 
account of maintenance and repairs. We have not been spared cable 
interruptions during tre year, but they have only cost us £5,294, which 
has been, as usual, charged to revenue. The reserve fund is now less 
by £4,120, and stands at £48,330; but £10,000 has been q pm to 
redemption of five second mortgage debenture bonds of £2, each, 
reducing that issue to £8.000. The depreciation ou our securities, 
which some time ago amounted to over 16 per cent., has now been 
reduced to only 14 per cent. I now move the adcption of the report 
and accounts. ; 

Sir JOHN DENISON-PENDER, K.C.M.G., seconded the motion, 
which, after a few remarks from Col. M. B. PEARSON, was carried 
unanimously. 

The dividends of 10 per cent. on the preference and of 4 per cent. 
(tax free) on the ordinary shares was then appro , m 

The retiring director (Sir John Denison-Pender) and the retiring 
auditors (Messrs. Deloitte, Plender, Griffiths & Со.) having been 
re-elected, а vote of thanks to the chairman, directors and staff 
brought the proceedings to a close. 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—The bulance to credit 
of revenue account on Dec. 31, including £10,081. 1s. ld. from 1906, 
апа including profits of six months' working of Buenos Ayres and 
Belgrano electric tramways (after deducting interest on balance of 
unpaid purchase money) and allowing £65,000 for depreciation (in 
addition to amounts expended on ordinary maintenance) amounts to 
£335,323. 4s. 1d. After transferring £4,200 to sinking fund for re- 
demption of preference shares, £4,000 to investment depreciation, 
out of the sum available, the directors recommend payment of the 
balance preference dividend and a dividend on the new ordinary 
shares of 8 per cent, carryi ng forward £16,734. 16s. 4d. 
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EDWARDS AIR PUMP SYND. (LTD.)—The directors recommend a final 
dividend at the rate of 15 per cent. per annum (making 20 per cent. for 
the year). The total number of pumps booked саре е year was 
1,208, compared with 1,221 in 1 ; of this number 737, or 61 per 
cent., were for land installations. The Edwards pump has now been 
fitted to more than 400 of the principal electric lighting and traction 
stations. 


GATESHEAD AND DISTRICT TRAMWAYS CO.— The revenue for 1907 
was £54,509, against £52,622 in 1906. Dedncting expenses, there re- 
mains £23,756. £3,500 has been transferred to depreciatfon and re- 
newals, £609 for depreciation of investments, £1,701 applied as sink- 
ing fund for redemption of mortgages, and after payment of the pre- 
ference dividends, a dividend at the rate of 7 per cent. on the ordinary 
shares is recommended. 


GREENOCK & PORT GLASGOW TRAMWAYS CO.— The total revenue for 
1907 was £34,558. 9s. ld. and the total expenses £25,591. 19s. 8d. 
£8,902. 16s. 5d. remains available for distribution, and the directors 
recommend payment of the preference dividend and a dividend of 3 per 
cent. on the ordinary shares. The decline in the local виросте 
industry continues, and а further reduction in the receipts for 1 
must be anticipated. 


LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—At the meeting on 
Wednesday the directors’ report stated that the demand for electricity 
still showed satisfactory increase, the units sold for 1907 being 354,750 
units, increase 13,325. Owing, however, to increased cost of fuel, &c., 
the resulting profit has not increased pro rata. The value of free wired 
installations is less than last year, and the directors have decided not 
to carry out any more of this work, as practically all houses now being 
built in the company’s area aro wired for the electric light during con- 
struction. The equivalent rumber of 16 c. p. lamps supplied is 24,281, 
increase 2,530 during the year. lt will be necessary to lay down 
additional boiler plant to provide for next winter's load. The profits 
admit of a further dividend at the rate of 5 per cent. per annum (less 
tax) for the year ended Dec. 31. 


LLANDUDNO & DISTRICT ELECTRIC TRAMWAY CONSTRUCTION СО. 
(LTD.)J—AÀt the meeting on Monday the chairman (Mr. S. Sellon) said 
the expenditure on construction, &c., was £88,218, and closely approx- 
imated to the estimates. The total receipts worked out at about 8d. 

г car mile. The number of passengers carried was 174,664. They 

ad five miles of line at work. 


LONDON UNITED TRAMWAYS (LTD.)—Gross receipts for 1907 were 
£345,570. 9s. 10d., and working and general expenses, maintenance and 
repairs £214,672. 75. 3d., leaving, with balance forward, a net revenue 
of £151,747. 9s. 3d. After payment of interest and preference divi- 
dend for the year, the balance is £10,260. 10s. 10d. An interim divi- 
dend of 2 per cent. (less tax) was paid in August, leaving £1,287. 4s. 11d. 
to be carried forward. Gross receipts show ап increase of 
£17,647. 6s. 11d., and the total number of passengers carried was 
58,725,980 (increase 3, 370, 699). Rolling stock, plant, &c., have been 
efflciently maintained out of revenue, but the profits have not allowed 
of any appropriation to renewal fund. The tramway mileage now 
In operation consists of 55] miles. 


MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—The report for 1907 
states that the gross profit was £9,248. The Directors propose a 


dividend of 44 per cent. on the preferred ordinary shares for the eix 
months to Dec. 31. 


NORTH METROPOLITAN ELECTRIC POWER SUPPLY CO.—At the 
meeting on. Tuesday Sir E. Spencer said that the revenue amounted to 
£59,575, against £44,191 for 1906, while receipts from sale of energy 
were £58,748. The total number of units sold was 11,183,516, against 
1,999,367, an increase of nearly 40 per cent. The increase was due to 
the opening of new lines by the Metropolitan Electric Tramways and 
increased supply to different suburbs of London. There was every 


indication that this satisfactory expansion of the com : i 
would continue. y pa pany в business 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION OO.--The direc- 
tors’ report for 1907 states that the working arrangement with the 
Treforest Electrical Consumers Co. 18 in operation, and the working of 
the Treforest generating station and the area supplied from that sta- 
tion was taken over by the Treforest Company on Ist Sept. last. Ne- 
gotiations ure proceeding for the formation of a similar consumers’ 
company in the Cwmbran area, to take over and work the Cwmbran 

enerating station. — Agreements have been entered into with Neath 
Noe ee and the Bridgend Urban Council for the sale of the 
à ent and Bridgend generating stations respectively. The creditors 

ave met the company in the most friendly manner by agreeing to ac- 
cept preference shares in settlement of their claims, and liabilities for 
upwards of £78,00) have been settled in this way. 


STEWARTS & LLOYDS (LTD.) —The net profit for 1 otti 
aside £70,000 for depreciation, was 2159 256, 125. д 
£61,571. 6s. 6d. from previous year, £220,807. 17s. 11d. After de- 
0 interim dividends to June 30 (£54,750) there remains 
эк әд Кы 114. After placing £30,000 to reserve, the directors 
1 m payment of the balance preference dividend and a dividend 
or the half-year at the rate of 11 per cent. on the n shares 

7 


(tàx free), maki ў T 
to be carried iden канын FENE leaving £72,807. 17s. 11d. 


UNITED ALKALI CO (LTD.). The net pr 
| | і : ).— oflt for 1907 w 
After transferring £25,000 to reserve and £50,000 to Кызлы ris 


directors propose to pav a divi j 
рау a dividend on the ord 
shure for the year (less tax), £60,653 carried з a У 
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VICEERS, SONS & MAXIM (LTD.)—At tho mecting on Frida 
Chairman (Mr. Albert Vickers) moved the adoption of the ey ке 
said that though the results of the working for 1907 were not as good 
as for the previous year, they might still be regarded as satisfactory 
The directors were able to recommend a dividend at the same rate as 
last year. Liberal deductions had been made for depreciation and 
£150,000 written off for goodwill and patent rights, reducing this item 
to £100,000. Certain items had been against the company. Materials 
had been expensive, especially cal, of which the company consumed 
very large quantities. The directors feared that if the proposed bill 
to establish eight hours for miners were passed there would be a still 
further increase in cost of coal. Generally speaking, the works were 
fairly well employed. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— иена 
NEW COMPANIES. 

ELECTROLYTIC CO. (SPAIN & PORTUGAL) (LTD.) (97,¢77.)—Reg. 
March 19, capital £255,000 in 250,000 ordinary shares of £1 each and 
100,000 founders’ shares of 1s. each, to acquire interests in inventions 
relating to the production, treatment, application and use by elec. 
trolysis or otherwise of minerals and mineral substances ; iu particular 
to acquire the patents protecting the electrolytic process of L. M. 
Lafontaine in Spain and Portugal, and to take over mines and mining 
rights in Spain, Portugal or elsewhere. 


STATUTORY RETURNS. 


BURMAH ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—Return to 
Jan. 14 gives capitai as £200,000 in 20,000 ordinary and 20,000 pre- 
ference shares of £5 each, of which 18,395 ordinary and 20,000 pre- 
ference have been taken up. £5 per share has been called up on the 
preference and £100,000 has been received. £91,975 is considered as 
paid on 18,595 ordinary. Mortgages and charges, nil. 

MORTGAGES AND CHARGES. 

AUTO CLAW CO, (LTD.)—Particulars of £3,000 debentures created by 
resolution of Feb. 27, 1908, have been filed pursuant to sec. 14 (4) of 
the Companies Act, 1900. Property charged: Company’s under- 
taking and property, present and future, including uncalled capital. 
No trustees. A second debenture, dated March 18, 1903, to secure 
£2,890, charged on ths same property, but subject to above-mentioned 
debentures, has also been registered. Holder, Miss. E. Barker. 

A memorandum of satisfaction in full of a debenture dated June 6, 
1906, securing £1,000, has been filed. 

LOWDEN ELECTRIC LAMP CO. (LTD.)—A debenture dated Feb. 20, 
1908, to secure £500, charged on company’s undertaking and pro- 

rty, present and future, including uncalled capital, has been regis: 
tered. Holder, A. H. Bealey. 


CITY NOTES. 


— — 


MEMORANDA (March 26).—Bank rate 3 per cent. (since March 19, 
1908:. Price of silver 25,%,—25iid. per oz. Consols 874—871 for 
money, and 873—873 for account. Consols Pay Day, April 1; Stocks 
and Shares Continuation Days, April 8 and 27; Ticket Day, April 9 
А Е March 27 and April 10; Mining Share carry-over Day, 

pril 7. 

Prices or METALS (London).—Copper, cash, 603—61 ; three months 
614—618. Lead, English, 149—15 ; foreign, 148—144. Spelter, foreign, 
21—214. Tin, English, 144—145; foreign, cash, 1454—14, ше 
months, 1413—1492. Iron, Cleveland, cash, 52,6 —52/7 ; three months, 
50/4—50/6 j 

BRUSH ELECTRICAL ENGINEERING CO. (LIMITED AND 0 
A petition to confirm a resolution reducing the capital from £367, 
to £489,512 will be heard by Mr. Justice Neville, on April 4. 


CALCUTTA ELECTRIC CORPN. (LTD.)—The number of units delivered 
to consumers during the four weeks ended Feb. 23 were 25 co 
pared with 271,037 units in the corresponding four weeks of 1907. 


LONDON ELECTROBUS CO. (LTD).—The success of the electrobus f 
London has been referred to on several occasions in these columns, an 
we are now able to announce that the London Electrobus Со. ue 
shortly make a further issue of capital to meet the cost of lacing ii 
the London streets a large number of additional ’buses. The amo? 
of tho issue and the date thereof has not yet been fixed. 


OKONITE CO. (LTD.) —The directors recommend а further d 
on both preference and ordinary shares, making 10 per cent. for i 

ROBEY & CO. (LTD.)—Mr. William Embleton-Fox, of Northorpe Hall, 
Lincoln, has joined the board of this company. ina have 

BTOCK EXOHANGE NOTICES.—The Stock Exchange committee и - 
granted quotations to $2,000,000 $100 7 per cent. cumulate feg 
ference stock of the Canadian General Electric Co. (Lid.) and £ Vid- 
first debenture stock of the United Electric Tramways of Mowe tehng 
(Ltd.). The committee have been asked to appoint a special M aue 
day in and grant a quotation to $1,500,000 $100 7 рег cent. cumu Lid.) 
convertible preference shares in the Mexican Light & Power ae : б 026 
and also to allow provisional certificates for a further issue 0 Ü 11 
#10 (£4 paid) 6 per cent. cumulative preference shares of the €^ 
of Loudon Electric Supply Co. (Ltd.) to be quoted. 
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ELE RLEUILAIQ TRAMWAY AND RAILWAY ' 
U AMWAY AND RAILWAY TRAFFIC, ELECTRICAL COMPANIES’ SHARE LI 
IES’ SHARE LIST. 
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The London United Tramways. 

THE results obtained by the London United Tramways, 
as given to their shareholders at the recent general meet- 
ing, are instructive when compared with those obtained by 
the London County Council. The Surrey system of the 
London United Tramways has now been completed, and is 
practically linked up with the lines of the London County 
Council, so that no further constructional work will be un- 
dertaken until the present network has fairly developed. 
The gross income stood at £345,570, having increased by 
5 per cent., and the number of passengers was 58,725,980, 
the increase being 6 per cent. The cost of coal has in- 
creased £1,000, and wayleaves cost £3,600 рег annum. A 
dividend of 5 per cent. has been declared on the preference 
shares and an interim dividend of 2 per cent. on the or- 
dinary shares, but no sum has been placed to reserve, 
which appears to be a doubtful policy. 

Ir is notieeable that whereas the London County Coun- 
cil were most anxious to carry the tramways over the 


| bridges at Westminster and Blackfriars, the Surrey and 


Middlesex County Councils show no anxiety that the 
London United Tramways should run over Kew Bridge, 
and they first asked £4,000 per annum for this privilege. 
As showing the kind of treatment meted out by local 
authorities to tramway companies, it may be observed 
that the London United Tramways have had to pay 
the sum of £943,991, or 24} per cent. of their capital, 
on street improvements, the length of route of their 
tramways being 554 miles. Up to March 31, 1907, the 
London County Council electrified 58 miles of route, but 
they placed a sum of only £190,999 to street improve- 
ments on account of the tramways, although the total sum 
spent on such alterations, directly and indirectly connected 
with the tramways, has amounted to about £3,000,000. 
The London County Council does not think it necessary to 
burden the tramways with sums spent on alterations when 
these facilitate the general traffic, but evidently private 
companies are on a less generous financial footing. 

The Institution cf Civil Engineers. 

For some years past it has been known that the build- 
ing of the Institution of Civil Engineers, although re- 
modelled not so very long ago, was to be acquired by the 
Government, and that in due time a new home would have 
to be found. This change now seems to be taking definite 
shape, and corporate n:embers have received a notice briefly 
stating that land suitable for the purpose, and not far from 
the present quarters, is being placed at the disposal of the 
Council, and that steps must shortly be taken to provide a 
new building worthy of the society. The Council very pro- 
perly realise that they should be somewhat ambitious in 
this matter. The Institution of Civil Engineers is the 
parent Society of our engineering institutions, and it is 
well that advantage should be taken of the present 
occasion to prcvide a hall sutticiently large for any 
engineering audience that is likely to assemble. Un- 
doubtedly the present hall, although excellent in many 
ways, is often uncomfortably crowded: The action of the 
Council in providing a larger building will, no doubt, 
receive the support of the members, but there i is some feel- 
ing, as expressed by Messrs. Hanpcock & DYKES in our 
Correspondence columns this week, that members are being 
given very short notice in which to consider rather im- 
portant proposals. The Council are of opinion, that if a 
larger building is to be erected, an increased income will 
be necessary, and, therefore, it is proposed to levy an 
entrance fee on those candidates who pass directly into 
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financial and other subjects have also been appointed. The 
matters for discussion will be considered under two main 
headings—viz., Construction and Maintenance, and Traffic and 
Working. An exhibition of appropriate devices will be held ; 
and excursions and other festivities are being arranged. 


Blectrical Engineers (Territorial).— Under the new Terri- 
torial Army scheme, which came into force on Wednesday 
lust, the Birmingham unit of this corps, which, up to the pre- 
sent, has been an integral part of the London Division vill now 
he under the control of the Warwickshire County Association. 
The new detachment will include a Wireless Company (three: 
officers and 66 men), а Cable Company (six officers and 150 
men) and an Air-line Telegraph Company (seven officers and 
282 men). Mr. J. F. Lister has been authorised to raise these 
men, and the help of the Local Section of the Institution of 
Electrical Engineers has been solicited in the matter. Any 
candidate for admission is requested to apply to the local 
honorary secretary, Mr. Н. B. Matthews, at Winchester House, 
Victoria-square, Birmingham, who will supply him with all 
information. 

The London Gazette contains an announcement that Mr. 
Herbt. Chas. Gunton has been appointed second lieutenant in 
the London Division (Electrical Engineers) Royal Engineers. 


University of London: University College.—On Thursday, 
March 26th, the Earl of Rosebery, K.G., Chancellor of the 
University of London, visited University College for the pur- 
pose of opening the new libraries and the south wing. Among 
those present were the Vice-Chancellor (Sir Edward Busk), 
Lord Reay, Sir Philip Magnus, Sir Arthur Rücker, F.R5, 
Profs. Е. T. Trouton, F. R. S., Karl Pearson, F.R.S., and J. A. 
Fleming, F. R. S., who received the Chancellor on bis arrival 
Others present were Lord Monkswell, Sir Wm. Ramsay, F. RS., 
and Profs. G. Carey Foster, F. R. S., D. S. Capper, W. E 
Dalby, and W. A. Tilden, F. R. S. Lord Rosebery, who was 
heartily received, began by mentioning the progress that was 
being made by the college and extolling the magnificent bounty 
shown by certain donors, by whose generosity no less than 
£276,000 had been raised. He then briefly described the 
extensions, some details of which were given in The Eledriaas, 
Vol. LX., p. 398, and congratulated the authorities on pry 
viding the students with such excellent accommodation as Was 
to be found in the Union. He referred to the great task 
upon the University by the inclusion of so many new schools an 
said he sometimes doubted whether its constitution was elastic 
enough to undertake all the new problems. It had, however, 
the great advantage of youth, which it should always strive to 
maintain ; but it should court the testing of its methods 80 
that any necessary improvements could be introduced. 


Colonna System of Electric Traction. —L' Electron gives 
an account of a system of electric traction, due to Colonna, 
which is.now being used on the Vesuvius Railway. ти 
usually consist of two motor cars, each carrying two ЮН. 
motors, which are connected together in the following kp 
The main cable from the trolleys on each car is continu ie 
to each of the platforms where it ends in à socket. iet 
cable from the main conductor to the motors 18 placed "i : 
whose ends are connected to two sockets fixed on the pla ra 
of each car. Two other conductors run the whole leng 
each car and are connected to the ammeter leads on the 10 
car. The ammeters used are aperiodic and are only wor 
by a fraction of the total current. As they are not req К 
to give accurate readings but only indications, the len à 
the connecting leads is immaterial. Connection к a 
two cars is made by means of a five-core cable. n ык 


the class of full members, and a transfer fee on associate 
members when they become transferred to full member- 
ship. While sympathising with Messrs. HANDCOCK & DYKES 
in the view that’ more time.and opportunity should be 
given to members for considering such proposals, we think 
that the course suggested for increasing the income is 
one of the best that could he devised. - There is generally 
an objection to the raising of annual subscriptions, but the 
raising of transfer fees can scarcely be considered a hard- 
ship by those passing into the class of full membership. 
At this stage of the proceedings it will no deubt be felt 
by a good many that it is unfortunate that the various 
societies should not combine in building a home for joint 
use on the lines of the Engineering Building recently com- 
pleted in New York. The present occasion is one that 
will not recur. The Institution of Civil Engineers is 
about to provide new premises, and the Institution of Elec- 
trical Engineers for a long time has had this same object 
in view. Although much would be gained by combina- 
tion, we fear that the Institution of Civil Engineers will 
feel that they would lose more than they would gain by 
joint enterprise, and therefore such a course will not 
meet with the approval of the parent society. 


High-Tension Continuous Current for Railways. 

ALTHOUGU great progress has been made in the United 
States of America as regards railway electrification, atten- 
tion has been almost entirely confined to low-tension con- 
tinuous current and single-phase alternating current sys- 
tems. In fact it is only within the last six months that a 
high-tension continuous-current railroad has been opened, 
whilst the first line to be electrified on the three-phase 
system—the Cascade tunnel of the Great Northern Rail- 
way—is only under construction. The high-tension con- 
tinuous-current line referred to is that of the Indianapolis 
and Louisville Traction Co., between Seymour and Sellers- 
burg, a distance of 40 miles, which was opened last Novem- 
ber. For this line continuous current is supplied at 1,200 
volts, two motors being arranged in series and treated 
as a single unit for series parallel working. As the cars 
have also to run over lines supplied with current at 600 
volts, a change-over switch has been provided so that each 
motor can be worked independently when required. It is 
interesting to note that, with a power station placed in a 
central position, the whole length of 40 miles of route is 
being fed direct, no sub-stations being required. The 
arrangement of this system is, therefore, very simple, and 
its operation will doubtless be watched with great interest, 


more particularly by the advocates of the continuous-cur- 
rent motor for railway traction. 
—— a . 
В Science іп the Monthly Magazines.—In the Church Monthly 
Sir William Preece has an interesting popular article on 
da н 2 Electricity,” and in the Westminster 
view Mr. Charles Bright deals with the “ 
Tadio Telegraphy.” 2 ae ae 


К International Road Congress. We are informed that the 
rench Government have initiated an International Congress 
which will be held in Paris during the present year to consider 
the construction necessary to fit roads for the new means of 
Conveyance. An influential Patronage Committee, headed 
ру M. Falliéres, and containing many French ministers 
as been formed, while committees dealing with technical, 


watches the readings of the ammeter connected in the circ! 
of the other car and these readings ensure simultaneous ep 
tion. The motorman on the leading car is in comma" Тег 
all his movements are followed by the шап оп the eee lis 
It is claimed that this system works quite as well as, 


А DER ten. 
much cheaper than, the more general multiple: unit 0% 


Cable Interruptions. Date of Inte 
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Pupin Telephone Cables in Germany.—In a recent issue of | a licence for the installation and working of apparatus for 


the Electrical World the following list of telephone lines loaded 
with Pupin inductance coils is viven :— 


Year Length Copper Number Distance 


Cable. . of of cable diam. of between 
installa. in in double induct.coil 
tion. miles. inches. wires. bexes. Mls. 
Berlin-Potsdam......... 1902 ` 19°5 0:04 | 28 | 0778 т 
UN | 35s Г 0:06 28 ; 
Diisseldorf-Elberfeld... 1904 | 192 f 005 55 | 0-70 
ш шы. 1905 168 002 { 35 0-84 
Berlin-Spandau......... ' 1906 10:8 0:03 1 RE \ 1:05 
Berlin- Potsdam. ... 1906 240 004 10 084 
Friedrichshafen - Ro- | 
manshorn (submarine 
cable in Lake Con- 
з{апсе).................. 1906 T2 Vo ae ies За 
Berlin- Wannsee 1907 | 150 005 250 0:90 
Berlin-Köpenick In course ( 10-2 0:03 56 0:96 
Duisburg - Mülheim- ; of erec- | { 9950 
Oberhausen J , tion. 16:2 \ 0:08 56 0:90 


The above cables are stated to have been in uninterrupted 


service since their installation. А description of the Pupin 
cable across Lake Constance, and an account of the difficulties 
experienced in laying it were given in The Electrician of May 
24, 1907. 


Finsbury Technical College Old Students’ Association —We 


have received a copy of the March issue of this Association's. 


magazine. In our notice of the last issue we mentioned that 
its editor was desirous of receiving suitable copy from Old 
Students. An examination of the present number shows that 
his appeal has not remained unanswered, for, besides the cur- 
rent events of the Associaticn, it contains many articles on 
various subjects from the pens of Old Finsburians. The pre- 
sident (Mr. C. G. Redfern) inveighs against certain views 
recently advanced by a “ Misguided Student; other matters 
of interest are * Dry Within and Wet Without and “ The 
Provincial Old Student.” Progress is la Pape with an 
Employment Bureau, which, it is hoped, will be supported by 
those Old Students who are employers. An excellent photo- 
gravure of Prof. Perry is presented with each copy ; while 
another supplement is a table whereby, given the circumfer- 
erence of а circle in units and tenths, the corresponding 
diameter may be found. 

Wireless Telephony.—The London Daily Chronicles Paris 
correspondent reports that very successful experiments were 
carried out on Wednesday with the Lee de Forest wireless 
telephone system at the Eiffel Tower in the presence of naval 
and military experts appointed by the French Government. 
Dr. de Forest was present, having come from America specially 
for the purpose of giving a demonstration of the working of 
his apparatus. The Eiffel Tower was used as a transmitting 
station, and wireless telephonic messages were sent to points 
varying in distance from 9 km. to 60km, Communications 
were quite audible at the wireless telegraph station at Melun, 
60 km. from the Eiffel Tower, and at Mont Valérien and Vil- 
leneuve St. Georges. At the receiving end the voice of the 
sender (it is said) sounded clearly and almost as distinctly 
as if ordinary telephonic apparatus had been used. In one 
communication the operator was able to identify the voice of 
the person speaking at the Eiffel Tower station. Yesterday 
(Thursday) additional and more exacting tests were to be car- 
ried out and messages despatched from Melun, Mont Valérien 
and Villeneuve St. Georges, the Eiffel Tower being used asa 
receiving station. 

Wireless Telegraph Notes.—A recent Order in Council 
lays down that the Wireless Telegraphy Act, 1904, shall 
apply to British ships whilst on the high seas, provided that а 
person on board a British ship which is registered in any 
British possession (other than the Channel Islands and the 
Isle of Man), or in any British protectorate, shall not be 
deemed to commit an offence against the Wireless Telegraphy 
Act, 1904, by reason of the installation or working of wireless 
telegraphy on such ship if the authority in such possession or 
protectorate, having power by law so to do, shall have granted 


wireless telegraphy on that ship, and if such person is acting 
in accordance with the provisions of such licence.” This order 
will come into force on June 6, 1908. 

The Daily Telegraph’s St. Petersburg correspondent an- 
nounces that a number of Russian engineers and wireless 
telegraph experts are engaged in constructing near Zlatoust 
an extensive wireless telegraph station with a view to effectin 
communication between St. Petersburg and Vladivostock, and 
also between these two points and Kasgatoov, the highest 
point of the Ural mountains, near Zlatoust, where the Russian 
Government’s iron and steel works are situated. 

Engineering for March 27th publishes a communication 
from Mr. L. H. Walter calling attention to the statement made 
by Mr. Marconi in his lecture before the Chamber of Com- 
merce at Liverpool (reported in The Electrician for Febru- 
ary 28th, p. 754), and also to Mr. Marconi’s lecture at the 
Royal Institution on March 13th (see The Electrician for 
March 20th, p. 882), in which the lecturer refers to the alleged 
heavy expense of constructing means for tapping wireless 
telegraph messages. Mr. Walter states that he has been 
present at private wireless telegraph stations in London, where, 
without tower or pole, all the Poldhu and Clifden messages. 
have been obtained with ordinary receiving apparatus, the 
only extra expenditure being a few shillings in copper wire.. 
Mr. Walter points out that these facts are well known to those 
engaged in wireless telegraph work. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, April 3rd (to-day). 
RovAL INSTITUTION. 
9 p.m. Meeting at Albemarle-street. Discourse on ** The Modern» 
Motor Car," by the Right Hon. Lord Montagu of Beaulieu. 


SATURDAY, April 4th. 


Roya INSTITUTION. 

Sp. m. Meeting at Albemarle-street. Lecture on Electric Dis- 
charges through Gases, by Prof. J. J. Thomson, F. R. S. 
Lecture V. 

MONDAY, April 6th. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting in the Engineering Lecture Room, Armstrong 
College, Newcastle-on-Tyne. Paper on High- speed Elec- 
trical Machinery," by Messrs. G. Stoney and A. H. Law. 


WEDNESDAY, April 8th. 
Rovar Society OF ARTs. 

8 p.m. Meeting at John-street, Adelphi. Lecture on Technical 

Education in America,” by Sir William Preece. K.C.B., F. R.S. 
ASSOCIATION OF ENGINEERS-IN-CHARGE. 

Sp. m. Meeting at St. Bride’s Institute, Bride-lane, Fleet-street. 
Paper on Indicators and Indicator Diagrams,” by Mr. W. A, 
Tookey. 


THURSDAY, April 9th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Meeting at Great George-street, Westminster. Paper om 
** Electric Supply Prospects and Charges as affected by Met- 
allic Filament Lamps and Electric Heating," by Messrs. H. 
W. Handcock and A. H. Dykes. 
FRIDAY, April 10th. 
PHYSICAL SOCIETY. 
8 p.m. Meeting in the Physics Laboratory, Royal College of 
Science, Imperial Institute-road, South Kensington. Agenda: 
„An Experimental Investigation of the Nature of y Rays,” 
by Prof. W. Н. Bragg, F.R.S., and Mr. Madsen; ‘‘ Experi- 
ments on Artificial Fulgurites," by Miss D. D. Butcher: and 
* Short Spark Phenomena," by Mr. W. Duddell, F. R. S. 


INSTITUTION OF MECHANICAL ENGINEERS. _ 

8 p.m. Meeting at Storey’s Gate. Papers on “The Governing 
and the larity of Gas Engines," by Mr. J. Atkinson; and 
on “ The Effect of Mixture, Strength and Scavenging upon 
Thermal Efficiency," by Prof. B. Hopkinson. 

RovAL INSTITUTION. 

9 p.m. Meeting at Albemarle-street. Discourse on „The Carriers 

of Positive Electricity," by Prof. J. J. Thomson, F. R. S. 
SATURDAY, April 11th. 
Royal INstTITUTION. 

З р.т. Meeting at Albemarle-street. Lecture on Electric 
Discharges through Gases,” by Prof. J. J. Thomson, F. R. S. 
Lecture VI. 

BIRMINGHAM AND DISTRICT ELECTRIC CLUB. 


7:80 p.m. Meeting at the Colonnade Hotel, New Street, Bir- 
mingham. Paper on ‘Electrical Train Lighting,” by Mr. 
T. H. Bridcut. 


944 THE ELECTRICIAN, APRIL 3, 1908. 


armatures of large size, slight ves being used 
HIGH-SPEED ELECTRICAL MACHINERY.* | Conductors from moving. ‘Steal piano binding wire ndun 
BY G. STONEY, B.ENG., AND A. H. LAW, B.ENG. its 5 properties being found to be a relatively minor dissd- 
| . | vantage. 

There have been few more remarkable advances in engi- The first method of meeting the trouble due to sparking was to 
neering than the development of the steam turbine from the | automatically shift the brushes according to the load, this being 
time when Mr. Parsons introduced it in 1884. The work since | effected by moving the brush rocker by a piston controlled by а 
that date has Jed up to the well-known turbine of to-day. арш ава actuated by gt steam pressure at the inlet to the tar- 
In the present Paper the chief features of the modern types rapid Es * 5 3 m" 
of ‘turbo-generators are indicated, and an interesting method | year 1891 Prof. Forbes took out a patent for a special winding to 
of compounding poly phase generators is described. prevent distortion of the magnetic field in homopolar dynsmos; 

The authors first give a historical description of the develop. | in this the current passed along one pole in a direction opposite 
ment of the high-speed dynamo since the introduction of the | to the direction of the current in the armature under that pole, 

| and back along the other pole. In the early Parsons arrangement 
of 1885 what corresponds to a ring winding was used, the active 
wires being embedded in the pole-face, while the return was made 
at the back of the poles. The Forbes’ specification definitely 
states that the number of wires on the polar faces is half the num. 
ber on &djacent parts of the armature, and this want of sufficient 
ampere-turns was the reason why the arrangement did not yield 
the remarkable results obtained in later years. 

In 1908, after a series of experiments, Messrs. C. A. Parsons 
& Co. constructed a very suceessful 800 kw. 2 pole ge gern 
dynamo working at 3,000 revs. per min. at a voltage of 500, in 
| which the ratio of compensating to armature ampere-turns was as 

rT high as 2°4. This type of „ winding is now being 
Я excluaively used by the above firm, with modifications of detail 
Йй only, on all their direct-current turbo-generators, and as there is 


no iron commutating pole there is no self-induction to cause time 
ш е [| Tito 
es Ду, 


Angular Lead and Range 


lag at sudden changes of load. The effect of this compensation 
is clearly shown in Fig. 1. These curves are commutation curves 
taken off exactly similar machines with varying amounts of com- 
[оган winding. Each pair of curves represents the limits of 
rush movement expressed in degrees, within which the com- 
mutation was sparkless. The two curves AA were taken on а 
Fio. 1.—500 kw. TurBO-GENERATOR Вкезн RANGES. machine (500 kw.) with the compensating winding cut entirely 
out of action. It will be seen that only about 120 kw. could 

ТРЕ be carried without having to move the brushes, while at sbout 
Parsons'turbine in 1884. The first turbo-armature was of 10 K. H. ., | 800 kw. the limits became very narrow, and beyond this no satis 
and ran at 18,000 revs. per min., with a surface speed of about factory commutation position could be found. Curves BB show 
206 „ft. per sec., but by 1889 a 60 kw. machine at 6,000 revs. | the limits with a ratio of compensation—that is, ampere-turns on 
per- min had been made. In 1889, on account of the loss of | field to ampere-turns on armature—of 1:6. Curves CC are fora 
thej 1884 patent for spiral drum end connections, an armature ' similar machine with compensating of about 22 times the arms 
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FIds. 2 AND 3.—LONGITUDINAL AND CROSS-SECTIONS or 1,000 k. w., 500-600 VoLT, TURBO-DYNAMO. 


was constructed with insul 


ated discs at each 
each connected to oppos „ 


, ) C ite conductors, an arrangement iden- 
i with the ordinary drum. winding, but although it 
iin ta es e ien was excessive, and a Gramme armature was can carry safely heavy over-loads. i to 
115 5 da омех a on the recovery of the patents, the | Тһе advantages of а compensating winding will easily be seen и 
о as reverted to, and now the armatures of most be much more than those due to fixed brushes and better аш 
%/ nes are nearly smooth, in the most recently built tation, since it has enabled not only the number of segments га 
given voltage to be reduced, but also the ampere-turns on e ond 
diameter of armature to be increased. This enables pP pree ing 
put to be obtained for a given specd, or what is the same 


ture ampere-turns, and here it will be seen that there is no brag 
| movement, and that were the machine used as a motor d that it 
| be quite reversible so far as commutation is concerned, an 


"Abstract of a 


Engineers Paper read before the Institution of Electrical 
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a higher speed to be used for a given output. Before compensating 
was adopted 500 kw. at 1,800 revs. per min. was the extreme limit 
of size for that speed, and the machine would not carry more than 
10 per cent. overload, now we have a 500 kw. machine running at 
3,000 revs. per min., and a 750 kw. running at 1,800 revs. per min., 
carrying 25 or 80 per cent. overload without sparking, and 50 per 
cent. for а short time without injurious sparking. This has 
enabled not only the cost of the turbine to be largely reduced, but 
also the steam consumption to be lowered by some 10 per cent. It 
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Fic. 4.—750 xw., 480-560 VoLTS, TURBO-rYNAMO. 


may be mentioned that no difficulty has been experienced in run- 
ning these compensated dynamos in parallel, with one another or 
with other types, although in all cases they are self-exciting, no 
separate exciter being used. 

Figs. 2 and 8 show а 1,000kw. dynamo for 500-600 volts run- 
ning at 1,200 revs. per min., two of these being coupled to a 
2,000 kw. turbine. The dynamos carry an overload of 25 per cent. 
for two hours without sparking or undue heating. They are four- 
pole, the armature core being 36 in. diameter and 28 їп, long, with 
192 conductors. The commutators have 96 segments and are 18 in. 
diameter with an effective length of 24 in. Fig. 4 is for 750 kw. 
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better follow the irregularities of the commutator. The formation 


of commutator at present used by all manufacturers of high 
direct-current d > 
The bars are he 


-speed 
amos, was first designed in 1890 by Mr. Parsons. 
m place against centrifugal force by massive steel 


rings shrunk on over mica bushes, and the commutator as a whole 


is supported on cones at each end. One of thes 
that it has a small amount of liberty to slide 
tudinally, and thus allow for the expansion 


e cones is so arranged 
along the shaft ran a 
and contraction of the 


copper. In building the commutator, the bars with mica insulating 


Gross section thro A.B. End elevation. 
5  6feeb 


strips attached are first assembled and held in place by massive 
clamps, or by one or two layers of steel DE. wire put on tem- 
porarily. The mica for one of the rings is then built up by slipping 
pieces of leaf mioa under large rubber bands, and when а sufficient 
thickness has been obtained the mica is tied in place with string 
and the rubber bands removed. А steel ring is then slipped on at 
& red heat, stops being arranged to make it take up its proper posi- 
tion. As it goes on it burns away the string and grips the mica so 
tightly that the latter can readily be turned and trimmed back close 
to the ring, and presents a smooth black surface like a solid mica 
sleeve. In а commutator with only one section there are two of. 
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Fics. 5 Амр 6. — LoxdrropxAl. AND CRoss-sECTIONS OF 4,000 R., 6,000 Уот, THREE-PHASB TURBO-ALTERNATOR AT CARVILLE POWER STATION. 


at 1,800 revs. per min. and 480 to 560 volts. It is two-pole, the 
core being 27 in. diameter and 25 in. long, the commutator 
having 42 segments, the diameter being 14 in. and the effective 
length 38 in., the number of conductors being 84. This machine 
has very good commutation, an overload of 33 per cent., and 1,000 kw. 
being able to be suddenly thrown on or off without any sparking 
whatever being visible at the brushes. | 

We have found brass-wire brushes running оп а grooved com- 
mutator to give the best results. The grooving has the advantage 
of increasing the surface of contact, and of allowing the brush to 


these steel rings, one at each end, but in long commutators severa! 
are required to counteract the centrifugal force tending to bend the 
commutator bars. 

Reference is then made by the authors to the first single-phase 
turbo-alternators of the revolving armature type supplied to New- 
castle, Cambridge, Scarborough, &c., between 1891 and 1894, and 
many of which are still running satisfactorily. Two and three- 
phase armatures were also constructed on the same lines. The 
crossing of the windings at the ends, however, makes the problem 
of a revolving polyphase armature much more difficult, especially 


946 


THE ELECTRICIAN, APRIL 8, 1908. 


= ———————————<—<—-—-—-—-—--—-—-————— лл — 


at high voltages, though, on the other hand, the iron loss, especially 
in 2-pole plants, is only about one-third of what it is with a 
revolving field. The real trouble came when it was attempted to 
make а 1,500kw. 40 four-pole three-phase alternator, with a 
revolving armature running at 1,200 revs. per min., and a voltage 
of 6,000. It was found impossible to sufficiently insulate the end 
windings and at the same time get rid of the heat generated, and 
as & result the modern type of revolving field was adopted. 

Figs. 5 and 6 show a longitudinal and cross-section of the 
4,000 kw. three-phase alternators at 6,000 volts installed at Carville 
power station. The stators are split along the horizontal diameter, 
and so arranged that the top half can be lifted by breaking only 
four electrical joints. This construction has the advantage for 
plants of large size that the rotor can be lifted out direct, but it 
rather complicatesthe end windings. This plant can carry 6,000 kw. 
for two hours, and on its official trial was loaded for half an hour up 
to 7,000 kw. There are under construction at the present time two 
5,000 kw. alternators for 6,000 volts and 750 revs. per min. of this 
type for the Sydney tramways. These plants are guaranteed to do 
6,250 kw. continuously, 7,500kw. for two hours, and to have a 
temperature rise not exceeding 45°F. when running continuously at 
full load. 

It is, however, in the rotors of high-speed alternators that the 
greatest diversities of design are to be found. A great deal has been 
said as to the relative merits of salient pole as compared with cylin- 
drical-type rotors, especially as regards the voltage regulation of the 
alternators, but it appears that a much more important question is 
whether one design shows marked advantages mechanically over the 
other. Any difference as regards voltage regulation is certainly 
small, and can easily be compensated for at small expense by other 


Main Voltage 


400 
Phase-Amperes 


700 


Fiu. 7.—450 kw. Turso-ALTERNATOR. VOLTAGE REGULATION WITH 
VanvrNG Loap. Rueostats UNALTERED. 


featuresin the design. A large number of alternators of the salient- 
pole type are iu successful operation, and though in the early days 
there were mechanical troubles caused by the coils moving and 
chafing the insulation, modern methods of construction have quite 
done away with this source of trouble. 

_The question of ventilation is of very great importance in modern 
high-speed plant owing to the compact nature of the machines, which 
is a result of the limit pla ed on the diameter of the revolving portions 
by the high speed of revolution, and, in consequence, it becomes 
necessary to make the maximum possible use of the space in the 
rotor which is at the designer's disposal. The material to be got 
into this space is: (1) Iron to carry the required flux; (2) copper 
to carry the required magnetising current, with the necessary in- 
5 (3) area to carry air ventilation; (4) materials included 
2 mechanical Purposes only. The output of а given design may 

е regarded as directly proportional to (1) and nearly proportional 
to (2), so that if these can be increased at the expense of (3) and (4) 
: valuable saving may result. This has been effected in many cases 
ру providing artificial ventilation for cooling the iron and copper of 

e stationary element. The method sometimes adopted is to provide 

a centrifugal fan at each end of the rotating element, or to make the 
гео itself create the draught. Thus, air is driven both round the 
end windings of the stator and also through the ducts in the iron 
е and out through а chimney at the top of the stator casing. In 

or cases, as at the Carville power station, a separately driven fan 


. forcing air through both the rotor and stator of the 
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ars . 
pole rotors of the ons & Co. have constructed two, four and six- 


salient-pole type. In the smaller two-pole and 


four-pole designs & solid construction with the coils wound in place 
is adopted. The two-pole rotor is thus very similar in appearance 
to the old Siemens shuttle or H-type armature. The formation is 
excellent mechanically, since there are few loose parts, and the 
solidity of the construction enables great mechanical strength to be 
secured. The rotor body is bored at each end and shaft ends of 
special high stensile steel forced in, and then the whole turned up and 
accurately balanced. The balancing is done in three stages before 
winding the coils : (1) By ensuring static balance on a pair of care- 
fully levelled knife edges; (2) by careful measurement; (3) b 

s : , J 
running up to about one-third above normal speed in a specially 
constructed balancing machine. The rotor, after being thus 
balanced, is put into a horizontal winding machine, and the coils 
wound into coil cases, which are made of tinned steel and completely 
soldered up after the winding is completed. The ends of the coil 
are brought out through a brass lip soldered into the case, and fit- 
ting tightly round the connection to the next coil or to the slip rings, 
thus making a hermetically sealed coil. Up to the date of writing 
there has not been a single case among a large number of machines 
of a coil wound on this system becoming earthed or giving trouble 
in any way. A further advantage of coils thus wound and protected 
is the permanence of the balance of such rotors. 

In selecting material for high-speed work it is most desirable not 
to obtain high tensile strengths at the expense of the ductility of the 
material; it is rather tempting to do this, since a design can often 
be materially improved and cheapened by using a large diameter 
and high peripheral speed, while the factors of safety can be kept 
high on papet by using such material, but it is on the ductility that 
we rely for properly distributing the stresses between the various 
parts while material of too great hardness may easily be cracked or 
flawed accidentally either during construction or afterwards. 

A method of compounding which has recently been brought out 
(see Parsons’ and Law's patents 24,141/05 and 18,712/07) avoids the 
difficulties where compounding is obtained by commutating the 
alternating-current, by saturation or by altering the effective resis- 
tance of the magnet winding. The exciter is provided with an 
alternative path for the magnetism in parallel with the armature, 
which we call a leakage path.” This leakage path" is provided 
with a winding, which is in series with the stator winding, and as 
the alternating current in this rises it chokes back the magnetem, 
or, in other words, increases the magnetic resistance of the leakage 
path. Thus more flux goes through the armature, and, therefore, 
the voltage of the exciter rises and compensates for the tendency 
of the main voltage to drop. In a three-phase alternator there is 
generally one leakage path in each phase, and, if the primary current 
is at high voltage, a current transformer is generally used. These 
leakage paths are easily adjusted for any desired amount of com- 
pounding; or for any power factor. Fig. 7 gives the comparative regt- 
lation on varying load with and without the leakage path in action. 


pee al 


AN IMPERFECTION IN THE USUAL STATEMENT OF 
THE FUNDAMENTAL LAW OF ELECTROMAG- 
NETIC INDUCTION.* 


BY CARL HERING. 


Summary.—The author points out that the usual and 9 
statement of the fundamental law of the induction of currents i linking 
tion of magnetic flux is not universally true. The possim 0 сой 
ог unlinking а closed electric circuit with а шайпейс 4 rd ro 

roducing any induction, is shown, and a suggestion made for ^^ 
orm of continuous-current generator. 


The fundamental law of electromagnetic induction, «Мой 
basis of all our present mechanical generators of electric кшк 
is, їп general, stated in two different ways. Faraday в М iret, M0 
is to the effect that if a conductor cuts magnetic lines 0 à been 
E.M.F.is generated. This simple statement, however, fail 
changed by later authorities, who define the same law by Md 
effect that when the amount of flux enclosed by an йк шш 
is changed, ап E.M.F. is induced. This is the more ates io 
taught to day and recopied in most text books in pre nts ol 
Faraday's statement of it. The well-known natural ane cannot 
this law, when stated as it usually is, is that the same e without 
be linked and unlinked repeatedly by the same closed circu! [ direct 
generating alternating EM Fs, hence the commatator 0 
current machines, and the inoperativeness of man) 8 
unipolar macbines. ie is quite 

Recent investigations made by the writer show that pa 
simple to produce linkages or unlinkages, or to аш ee 


b 
the same flux enclosed by the same continuously dime ago Ше 


ased on 80 SP" 

a а 
* Abstract of a Paper read before the American Institute of 
trical Engineers. 


without producing any E.M F. whatsoever. 
writer suggested a so-called unipolar machine, b 
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rently new phenomenon.* He and Dr. E, F. Northrup concluded | the law in Faradav's wav: and it seems i 
E dene ‹ ; to the writer to be better 

1555 it zu до ея one of flux in a circuit, or the linkages of | now to go back to Faraday's original definition in terms of cutting 
the circuit wi е flux, which determined the induction, but that | the magnetic lines of force than to use the one of Maxwell, which 
it was essential that the material itself which composed the con- | is in terms of the change of flux. 
ductor ee 5 out or move through the flux (or the flux move Maxwell and his followers, in generalising this law, seem to have 
. : ). ө fo owing simple experiment was devised by the | gone too far. His predecessor, araday, was nearer correct when 
writer to investigate e correctness of these conclusions :— he described the induction to be due to“ cutting the lines of force." 

A loop, L, Fig. 1, was formed of two flexible strips whose ends | Even Faraday's definition, as incorrectly interpreted by others who 
pressed together at the joint J, and the circuit of the loop was | used the word “circuit” instead of “conductor” (Faraday appa- 


closed through a galvanometer, G. On moving this loop over one | rently did not do so himself), should now be modified or qualified to 
leg of a U-shaped permanent magnet, NS, from the dotted position 
to that shown in full, an E.M.F. was induced, as is well under- 
stood. The magnetic flux has thereby been linked with the electric 
circuit, having increased from zero to the maximum. If this loop 
be now moved, as shown in Fig, 2, from the dotted position to the 
one shown in full, by passing the leg of the magnet through the 
joint J of the loop, but without opening the circuit, the flux and the 
circuit will be unlinked again ; that is, the flux enclosed by the cir- 
cuit will be reduced from a maximum to zero, and the circuit will 
have cut the same lines of force in the opposite direction, as it is 
well known that all the flux of this magnet passes through its interior. 

According to the law of induction as quoted by Maxwell or J. J. 
Thomson, and as almost universally accepted, there ought then to 
be an E.M.F. induced which is opposite and exactly equal to that 
induced by the first movement, shown in Fig. 1. The fact is, how- 
ever, there is absolutely no E.M.F. induced by this unlinking. 
Moreover, the same circuit is then free from flux and can be linked 
again repeatedly in the same direction with the same flux as before ; 
з rapid repetit on of these two movements increased the deflection 
more than tenfold. This is believed to be the first direct and simple 
experiment which proves conclusively that it is possible to link and 
unlink a flux with a closed electric circuit without any induction, 
thereby ehowing that the usual statement of Maxwell's version of 
the law should either be restricted to certain conditions or be modi- 
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fied 80 as to become universal without the necessity of more or less 
complicated interpretations. It is also believed to be the first ex- 
eriment which shows that in applying Faraday's version of the 
aw it is important to make a distinction, heretofore apparently not 
recognised, between the conductor itself and the mere current path 
or circuit when induction is concerned. 

Through the kindness of the Leeds & Northrup Company the ex- 
periments were made in their well.equipped laboratory, and were 
confirmed by my friend, Dr. Northrup himself. He even amal- 
gamated the contact at the joint J and at the surface of the steel 
magnet where the loop passes over it, so as to be absolutely sure 
that the total absence of a deflection was not due to a possible open 
circuit. The magnet was ground down to a knife edge on each side, 
forming a lozenge-shaped cross-section at the place where the 
passage of the strips over the magnet took place. To be still fur- 
ther assured that there was no open circuit during this unlinking, 
the writer modified the test by passing а constant current from а 
battery through the circuit during both the linking in Fig. 1 and 
the unlinking in Fig. 2. 

This ezperiment, therefore, teaches us that it is not the linking 
and unlinking of the magnetic and the closed electric circuits, and 
it is not the changing of the amount of flux enclosed in the closed 
circuit, which is the prime cause of the induction, as it proves that 
such unlinking or changing of the flux can take place without any 
induction whatsoever. It appears that it is the material of the con- 
ductor of the current, and not merely the circuit itself, which must 
actually move across the flux (or the flux move across it) in order 
to cause induction. As the term conductor implies the material 
thing itself, when distinguished from a theoretical line representing 
the closed circuit or current path, it might suffice to emphasise the 
condition that the conductor itself must cut across the flux in stating 

* * The Pinch Phenomenon,” by Carl Hering; The Electrician, 
July 19, 1907, p. 562, Also Forces in the Interior of an Electric 
a by E. F. Northrup; The Electrician, September 13, 1907, 
р. 


the effect that the conductor itself and not merely the circuit must 
do the actual cutting. Another feature of interest of this experi- 
ment is that it seems to indicate that the induction is localised, and 


takes place only in that part of the conductor which passes through 
the flux, and not in any other. 
Fig. 3 was suggested by Dr. Northrup to show how the experi- 


ment might be repeated without involving any iron or steel in the 


phenomenon. Two solenoids are used instead of the permanent 
magnet, and one of them is surrounded by a copper ring, C, over 
which the joint of the loop passes. 

A continuous-current generator without a commutator may be 
constructed in accordance with the above results. Fig. 4 shows 
diagrammatically how this might be done for demonstration pur- 
poses, although not for a commercial machine. The diagram ex- 
plains itself; a number of magnets are placed symmetrically around 
а centre and a single circuit of as many loops as desired may be 
made to cut all of the fields in such a way as shown, that the 
E.M.F.s induced in the several loops are added in series. Doubtless 
the machine would operate as a motor also. Unfortunately, how- 
ever, such а machine seems to have the same limitations as the 
usual unipolar ones, in that two sliding contacts moving at high 
speed are required for each element of the circuit which passes 
through the flux. 

In accordance with general laws, the converse of the phenome- 
non shown by this experiment should also be true, namely, that 
when applied to motors it is the material of the conductor itself, 
and not merely the current or the circuit, which is caused to 


| 


Fra. 3. 


Fic. 4. 


move through the magnetic field; in other words, the E.M.F.'s 
act on the conductor and not on the circuit or on the current. 
In this form it has long been known. For instance, in à Farada 
disc unipolar machine when used as a motor, it is neither the circuit 
nor the current which is rotated through the disc, but it is the disc 
itself, on which the forces act. In other words, it is not necessary 
to make the disc of separate radial wires insulated from each other, 
in order to confine the currents to radial paths. On the other hand, 
however, there is the Hall effect in which it is the circuit that is, 
the path of the current—which is deflected in a large conductor, 
when the conductor is not permitted to move. 

The phenomenon illustrated by the present experiment may, per- 
haps, explain the reasons for the well-known action of а magnet in 
“ blowing out" an arc. The magnet appears to exert its forces on 
the material forming the conductor—namely, on the ionised con- 
ducting gases which carry the current, and not on the current 
itself; the current follows the moving conductor, instead of the con- 
ductor following the moving current path. 

The present experiment naturally gives rise again to the interest- 
ing question of what forces exist, if any, which oppose the change 
of the path or circuit of & current which is flowing through a large 
moving conductor. If, for instance, а current is passed from one 
side of & rapidly running river to the other through the water, is 
the path different from what it would be if the water were at resi ? 
А study of this question may not lead to any practical results, but it 
may, nevertheless, be of interest and perhaps be instructive in aid- 
ing us to obtain а better conception of the true nature of conduction. 

I desire to repeat here that the error punto out by this note 
does not affect the applications of this law to the usual electro- 
magnetic machinery and apparatus of the present, and is there- 
fore of no importance in that sense; the importance of it lies in 
showing that the law as usually stated, and when applied directly 
as stated, gives entirely incorrect results under certain conditions 
differing from the general ones; also that it misleads, and that it 
is not universal; to become universal it should be modified instead 
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of having to resort to what is little short of mathematical juggling 
The importance of this experiment is, 
perhaps, thet it seems to give us a clearer conception of the real 


to make it fit this case. 


phenomenon of electromagnetic induction, its probable cause and 


its location ; it shows conclusively that the change of flux enclosed 
in a cirouit cannot by itself be the prime cause of induction, unless 
a farther essential condition be fulfilled; such a change of flux 


fails to induce an E.M.F. 


Attention might here be called to a very early experiment of 
Faraday published in 1831, which has apparently been overlooked 


by thé followers of Maxwell; it is described m his Researches, 
paragraph 101. 


circuit. 


many students and their teachers have experienced. 

The writer desires it to be clearly understood that he does not deny 
that the usual statement of the law involving the change of flux idea 
might be made to cover this experiment by adding various con- 
ditions or restrictions, or by various more or less complicated inter- 
pretations now suggested by the results of the experiment itself, 


and it might be claimed that there is then no error in it as a uni- 
versal law, 


it was published and republished, and as it is and has been taught 
to students. In that form a student would certainly not have pre- 


dicted the results of this experiment correctly by it, for in that form 
Faraday’s statement of the law 


it directly contradicts the results. | 
on the other hand, when stress is laid on the distinction between 
the conductor and the mere circuit, prédicts the correct result 
и and without interpretations or other conditions. But, aside 
from the question of whether or not it can be called an actual error, 
the more important question is now whether Faraday’s version is 
not simpler, more universal, safer, more direct and much easier for 
students to learn and comprehend than Maxwell's. 


ELECTRIC DISCHARGES THROUGH GASES.—IY. 


In his fourth Royal Institution lecture of March 28th, Prof. 
J. J. Thomson, F.R.S., further elucidated the mode of conduction 
through gases. The discharge through a tube charged with helium 
was started by an induction apparatus, and the tube immediately 
switched on to the 220 volt supply circuit. The luminous discharge 
filled the whole bulb, and would have been much brighter still, 
the lecturer stated, if the pressure had been raised by another 50 
volts. The experiment might commercially be utilised on 270 volt 
circuits, though the absorption of the helium by the electrodes 
would cause a difficulty. What was it now that maintained the 
conduction, after shutting off the radium or Róntgen rays? The 
ions, once produced, struck against the gas molecules and pro- 
duced more secondary ions. This was demonstrated by Mr. Everett 
with the aid of a Wehnelt bulb. A speck of lime attached to a 
рш wire sent out a bluish pencil of negative particles when 

eated by a battery current. When, now, the electrodes were in- 
serted in the 220 volt circuit, a luminous haze lifted from the 
kathode and filled the bulb ; immediately over the kathode was a 
dark space, and the secondary stream was due to negative par 
ticles which could be deflected by a magnet. It required a cer- 
tain P.D. to lift this haze, but the speed of the secondary particles 
did not depend upon the speed of the original beam: for we might 
raise the battery potential from 15 to 20, 000 volts without 
changing the secondary beam, which might, indeed, be faster than 
the primary. | 

‚ How was this explained? Supposing we started with ‘one nega- 
tive particle and applied a strong electric field, the particle would 
шоуе out and strike a gas molecule, knocking off another ion, which 
in its turn would produce more ions, so that the ions multiplied in 
the ratio 1:2:4:8, &c. Recent experiments proved that in air of 
1mm. pressure and a field of sufficient intensity each particle 
would double within the space of 0°5mm., so that for an electrode 
distance of »; mm. we should have 2?" ions. This applied only to 


strong fields. If we lowered the field intensity we decreased the 
speed of the ions, 


od and ions would no longer be knocked off at each 
collision ; if the field intensity sank below a critical value, no ions 
would be knocked off at all. J. S. Townsend, of Oxford, had 
studied the relations between the factors in this effect. ` The gas 
pressure acted in two ways. If we inore&sed the pressure, we in- 
creased the number of molecules and of collisions, but we decreased 
at the same time the length of path of the ions and thus their 
velocity; it was somewhat like small profit and long credit. The 
ma*imum number of ions hence corresponded to a definite pressure 
for which Townsend had found the condition: Volts/gas pres. 


Maxwell's statement of the law also fails to apply 
to this, unless modified, as the flux included in the circuit always 
remains the same even though there is an E. M. F. induced in that 
It also requires some interpreting of the law to make it 
apply to the case of the Faraday unipolar machine, a fact which 


The writer's comments were intended to apply not to 
such modifications or interpretations of that law, but to the law as 


sure=800; for a gas pressure of 1 mm. 800 volta / amn. were, there. 
fore, best. The suitable distance between the А 1 
maximum current was given by an exponential formula. 
Though now ions produeel fresh ions, the negative partielos 
would be driven against the positive electrode and leave nothing 
behind to carry on the current, unless we arranged the electric force 
of the field to act in a circle. This was demoostrated by placing а 
plain spherical glass bulb containing air, but not provided with any 
electrodes, inside a coil of about a dozen turns through which the 
discharge of a Leyden jar oscillated ; the jar was charged by a 
Wimshurst machine, and each spark set up a glowing ring 
charge in the bulb: In a bulb filléd with cyanogen at low pressure 
thé glow remained visible for several minutes. ‘Here the ions came 
back upon themselves. In other cases we had to renew the nega- 
tive particles. By doing this, we produced át the same time рові. 


tive particles, of course, which were dragged back to the kathode 


and struck it; under such a bombardment by positive particles, a 
metal emitted nggative particles. This could be demonstrated with 


the aid of a special bulb; the anode was in the upper tubular part, 


below it the tubular kathode, and under the end of the tube, in the 
spherical portion, a metal plate which was kept negatively charged. 
This demonstration was postponed. · 

The interdependence of negative and positive 
in an experiment due to Schuster. А vertic 


rticles was shown 
cylindrical vessel 


: rounded: off above was provided with a lateral wire anode and a 


disc kathode of aluminium, both horizontal, the anode being more 
than 1 cm. above the disc; a horizontal glass rod crossed the cylin- 
der, close to the anode. When the discharge was statted, the glow 
filled the vessel, but the glass rod cast а shadow all through its 
vertical plane, both ways, not only on the disc underneath, but also 
in the space above it. Two other demonstrations explained the 
eculiarity that there was for any particular gas pressure 4 pre- 
ferential easy spark path; at ordinary (high) gas pressure the 
spark took the short path; at very low pressure the long path was 
easier. Two aluminium wires were placed in the same horizonta 
tube forming a straight line with a gap of 1 mm. between them; 
the ends of the tube were connected by a spiral tube, ] metre in 
length. The spark very rarely crossed the short gap, but rather set 
the long spiral aglow. This was sn old experiment of Hittorf . 
In the other demonstration, two stout aluminium wires were placed 
alongside in a vertical tube, being perhaps 2 em. apart at their 
upper ends where joined to the terminals, and only i mm. apart 
below; the lower portion of the tube contained some саит 
When the tube was coupled with a Wimshurst machine, the sp 
first passed between the two tips across the short gap below; when 
the tube was lowered into liquid air, and the vacuum inside ye 
improved, the spark crossed higher up, and finally a glow filled the 
whole tube. | une i 
It seemed strange that a higher potential should be req as 
send a spark across a short gap than across a long gap. But i. 
started with one particle ih а long gap, there would be many х 2 
sions, and many positive particles would strike the kathode. ^0 
the energy E was carried by the positive particles and ard 
upon the number of particles n and their potential, V: E ge 
if n were large, V might be small, and, by increasing the гоа 
we might decrease V and produce by the same P.D. a long ther 
more easily than a short spark. This was well known from E 
observations. If we had a spherical electrode above a КЕ 
trode, we found after the discharge that both electredes bad " 
attacked, not at the points of the shortest gap, but in a TID ` 
some distance from this line, and ав we lowered the pressure 
ring widened out more and more. tain mini- 
It was further шше that a spark required а ce кош 
mum potential to pass at all. That minimum potential ты ae 
840 volts (it was not the same for different gases); t ve 
say, in air the spark would strike, at the right distance, ani Bat, 
the potential reached 840 volts, not with а smaller ed bad — 
it would be objected, two wires at what was oa " hough ther 
would allow a current to pass at any small potential, alt cate uk 
was always a layer of gas betwoen the two wires. 1 okt 
hence be a limit to this law, and the fact wae that the ” ae 
down at gap distances comparable to the wave-length od in 
Then a new law came in which was probably concern 
phenomena of coherers. 
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Hydro- Electric Developments in France. There ee 
sent in the Alpine coast region of France an extensive 1 
of power mains interconnecting several hide ‘arlo, 
and designed primarily to supply energy to Nice, "e Reier 
Cannes and Marseille. According to the udin int 
(N.Y.) three new plants are to be erected for supp * 
last mentioned town, and will consist of а 20,000 ee 000н.!. 
Aiguines, an 18,000 н.р. plant at Ventavon, and 000 
plant at Bultane. The transmission voltage is 50,00%. 
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HIGH-TENSION CONTINUOUS-CURRENT SWITCH GEAR AT HULL. 


As the number of electricity supply stations in England | first put into commercial operation in that city, and was sub- 
operating high-tension continuous-current plant is compara- | sequently installed at Hull, Walsall, Wolverhampton, the Lam- 
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Fic. l.—GENERAL View or First CELLULAR BOARD INSTALLED aT HULL. 


beth station of the Charing Cross and Strand Co., and a num- 
ber of the smaller stations of the Edmundson group, and with 
one or two exceptions wherever the system was put into opera- 


tively small, and as the control of such systems presents prob- 
lems which do not appear to have been encountered with other 
systems, a brief description of a large new switchboard designed 


| | з х. їз: E = 


Fic. 2.—GrxERAL VIEW or THE New Gran WITH TRANSFORMER PANELS IN THE FOREGROUND. 


tion it has continued in service, and appears to have given very 
satisfactory results. The Hull Corporation system is the largest 
of its kind in existence, and the present plant of approximately 


D 


5 for this system and erected at the Hull Corporation 
lectricity Works will be of interest. 
The method is known as the Oxford system, since it was 
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6,000 kw. is being extended with additional plant to an aggre- 
te capacity of 7,000 kw. capacity. ; 

* In order to control the generators on the second half of the 

extension ahd. additions to the transformer plant, a Ferranti 

cellular switch-gear with a generator capacity of 3,000 kw. 

and transformer capacity of 2,700 kw. was erected, The gear 


Fic. 3.—Nerar View or Generator PaNELS on New Волар. 


is mounted on a recess of the west wall of the present power 
house and is divisible into two halves; a good view of the 
complete gear is shown in Fig. 1. 

The success obtained with this type of switch gear under the 
somewhat difficult conditions obtaining in the control of high- 
tension direct currents influenced the Corporation in making 
provision for another such similar hoard, with certain improve- 
ments, to replace an older type of flat-back switch gear con- 
trolling the original generators. This board, which is now 
working and is erected in a separate chamber on the western 
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PILLARS FOR STARTING RHEOSTATS 
Fic, 5.— PLAN View 


side of the power house and almost adjacent to the old board, 
is designed to control 28 feeders and 8 generators and is divisi- 
ble into two halves, and has a generator capacity of 3,500 kw. 

The generator and feeder panels proper are mounted against 
the outer wall of the chamber, which is divided on its other 
side from the engine room by means of a glass screen. A 
general view of the complete board is shown in Fig. 2, Figs. 3 
and 4 showing the details of the generator and interconnector 
panels between the two halves of the board in more detail. In 
Fig. 5 a plan of the lay-out of the varions panels is given. It 
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will be seen by a reference to Fig. 5 that the exciter board and 
rotary transformer regulating pillars are placed some distance 
away from the high-tension portions of the board. 

Here it will be well to make some reference to the inethod 
employed for supplying energy from the station to the various 
sub-stations feeding the network.  High-tension feeders av 
run from the main switchboard to the various sub-stations in 
which the rotary transformers for reducing the transmitted 
pressure to that of the network are in operation. These sub 
stations are run entirely without regular attendants, all control 
of the rotary transformers being effected from the main station. 
The transformers can be run up and switched in on to the net- 
work and regulated direct from the generating station ; sini. 
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possible by the special arrangements on t 
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PILLARS FOR STARTING RHEOSTATS 
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or COMPLETE BOARD. 


with the Ferranti cellular ier 
arrangement is as follows: À num ed ap 
seniented into the switchboard chamber 00 n їй 
by distances corresponding to the сәр : are grooved ^ 
portions of the various panels. Theses 1 гротёв Tee 
and below at right angles to the wall, an Le сап be slid i 
vertically in such a way that thin slate sla om з 
position to divide the horizontal slates din the hibet 
This arrangement has been strictly followe | the chamber v 
gear we are describing. The back area © 
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covered by the position of the complete gear is faced with 
white enamelled slates 4 іп. thick, which are held against the 
wall by screws and also by cement. The conductors of the 
various panels pass through the slate slabs in porcelain 
insulators, these latter being cemented into the slate. The 
position of these insulators and the conducting fittings is made 
to register on the various horizontal slates, so that, taking the 
case of the single panel, they occupy practically a straight line 
from the top of the gear to the Танап,» All the insulators 
have a large creeping surfave, and fittings are spaced away | 
from the surrounding slate by a minimum of 3 in. 

Generator Panels.—There are eight generator panels on the 
board, four on each side of the interconnecting panel already 
referred to. Each of these panels has a carrying capacity 
of 500 kw., and each contains a double-pole switch with auto- 
matic reverse-current release. Fig. 6 shows a front view and side 
section of one of these panels, and the drawing clearly indicates 
the position of the gear and the method of connecting the 
various portions together. The main switches are of a special 
type, fitted with magnetic blow-out horn break (the horns are 
not shown in this illustration) and free handle, but refer- 
ence to Fig. 4 clearly shows an interconnector switch horn 
in its special arcing chamber. The fixed contacts of the 
switch are bridged by a laminated brush of О shape fitted 
to the upper portion of a carrier coupled to the handle 
through a series of links. When putting the switch in con- 
siderable upward pressure can be exerted on the main brush, 
so that a good contact is ensured and the switch remains in by | 
virtue of a knuckle joint in one of the links which just passes | 
the dead centre. The tripping trigger breaks this joint and 
the switch falls partly by its own weight and partly by the 
assistance of two springs in tension when the switch is on. 
The trip coil is mounted in a separate panel directly below the 
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main switches, and below this panel again are two sections con- 
taining the reverse-current relays on each pole. The generator 
cables enter the board at the bottom by way of a special re- 
ceiver, in which the ends can be sealed off. In the case of both 
poles, connections are then taken to shunts in the reverse-cur- 
rent panels, and from here to one of the contacts of each main 
switch. From the other contact a connection is taken through 
an ammeter shunt to the positive bus bar iu one case, and 
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direct to the negative bus 
bar in the other. 

Fig. 7 isa diagram of 
the connections of this 
panel. The chief items of 
interest are the reverse 
current relay and the trip- 
ping coil mechanism. The 
relay itself is actuated by 
the small current from 
the shunt already referred 
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directly across the 225 volt circuit and is closed either by 
the positive or negative contactor operated by the relay. 

е wiring arrangements on the board for the tripping coils 
have been very neatly carried out. The tripping coil ’bus bars 
are run the length of the board, two of these being at the same 
level and the third directly below. Their position is clearly 
shown in the section of the generator panel in Fig. 6 and 
im the diagram, Fig. 7. Referring to the diagram, it will 
be seen that the upper contacts of the trip-coil switches are 
all connected to the lower bar, as is also one of the ends of 
each trip coils. The lower contacts are coupled to the bar 
immediately above this, that is, the negative pole. of the 
tripping coil current supply circuit, which is the positive of 
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this circuit, is common to the other ends of the tripping 


coils The movements of the relay and the contactor are 
very delicately hung, so as 


to eliminate as much : 
-— - = e " A T 
еме all friction іп the moving parts. The plunger 
S: m: ripping coil acts on a series of levers, shown 
"ig. 
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8, which jointly serve ‘al i 
; serve to raise the or | 
nex En J y ise the trigger of both 
рет ches at the same moment. By the use of this single 
шр coil the main switches can be relied upon to always open 
ae simultaneously. The trip coil and the contactor are 
озе‹ ‘on cases, which аге all conne i 
8 = m iron cases, which are all connected to an earthing 
S bar running the entire length of the board. | 


(T'o be concluded | 


PHYSICAL SOCIETY. 


At the meeting held on March 13th, in the Physics Laboratory 
of the Royal College of Science, Dr. C. CHREE, PRS, president, in 
the chair, a paper on 
The Distribution in Electric Fields of the Active Deposits 

of Radium, Thorium and Actinium” 

was read by Mr. S. Russ. The first experiments were made with 
the active deposit produced from radium emanation. Whereas the 
amount of active deposit directed to a cathode decreases as the pres. 
sure in the containing vessel is reduced, after a certain pressure is 
reached, it was found that the amount going to an anode shows a cor- 
responding increase under the same conditions. A comparison was 
made over a range of pressure extending from 0°01 mm. to 12 mm. 
between the amounts of active deposit obtained on a rod made positive 
or negative when exposed to the same quantity of radium emanation 
for equal periods of time. The main feature * ea out by this 
comparison is that at the lowest pressure reached almost as much 
activity is obtained on the anode as on the cathode, while at 
atmospheric pressure the activity of the latter is about 20 times 
that of the former. Similar experiments conducted in hydro- 
gen, air and sulphur dioxide, three gases e ругу 
in density, indicate that the collisions between the active de. 
posit particles and the gaseous molecules play an important 
part in the ultimate distribution of the active deposit in electric 
fields. Experiments on similar lines with thorium and actinium 
show that while at atmospheric pressure nearly the whole of the 
active deposit particles of thorium are directed to the cathode, 
this is not necessarily the case with actinium, for it was found that 
under certain conditions the activity of the anode was fully one- 
half that of the cathode. Some observations made more 

than those cited above indicate that the sign of the electrical charge 
exhibited by the active deposit particles of actinium is a function ol 
the distance that these particles have travelled through the con- 
taining gas before reaching the electrodes. | 

Dr. С. Н. Lees expressed his interest in the Paper, referring espe- 
cially to the fact that the amount of active deposit which diffused on 

to a neutral rod varied with the pressure. ` À ! 

The CHAIRMAN referred to the radio- activity of the atmosphere, and 
remarked that the author's experiments might be of use to meteoro- 
logists in enabling them to settle the question of the source of the 
radio activity. е expressed his interest in the results obtained 
with actinium. 

Mr. Russ, in reply to Dr. Lees, said that the fact that the quantity 
of active deposit on a neutral rod varied with the pressure was 


investigated mathematically by Mr. Bateman. With ard ohm 
Chairman’s remarks, he observed that the source of the — y 
of the atmosphere was an interesting question. The radio-activitydue 


to thorium presented more difficulties than that due to бөлү be- 
cause of the long life of the radium emanation. He suggest had 
the results might be due to the active deposits themselves which 
longer lives than the emanations. 
A Note on Certain DM Analogues of Temperature 
q rium, 

by Prof, б. Н. Bryan was read by the secretary. The — 
attention to the following results of a method described vy 
author in 1900 (Archives Néerlandaises) under the title of er 
Accelerations." (1) In я system of uniformly diseibud qur ih 
a stationary state of statistical equilibrium cannot exist be 
Newtonian law of force, whether the forces between the mp 
attractive or repulsive, except when the particles are at io eris: 
state of unstable equilibrium. (2) For energy-equilibrium ng to 
the force between the particles, if repulsive, must vary acco dela 
a higher power of the inverse distance than the square (^^ Le 
verse fifth power); if attractive it must vaty сой юа уйат 
inverse power than the square of the distance. (8) Anas de 
in which the kinetic energy cannot be expressed as a q ations of 
function of the velocities with constant coefficients, the edis 3 
energy- equilibrium no longer take the form of linear re varia 
tween the various components of kinetic energy, so that, energy 
monly assumed analogue between temperature and kinetie 
becomes inapplicable. and 

Prof. Cassie discussed the method and results of the ate the 
remarked that the results of experiments 2 i to some 
Tul bet а peers varied pix the distance according 
aw more rapid than the inverse fifth power. yp 

A Paper oh „Experiments on Artiticial Fulgurites vw ne 
poned. 
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HOME OFFICE REGULATIONS INQUIRY. 


On the resumption ot this inquiry on Wednesday, March 25, Mr. 
Vesry Knox continued his address, and said it had been suggested to him 
that the provision he had proposed with regard to the fiat of the elec- 
trical inspector might work an injustice in the case of accident. They 
had no desire to avoid a prosecution in the case of an accident causing 
death or injury, but it was from the point of view of sec. 85 of the 
Factory Act that they thought the matter was so important. If it 
were made clear that the proposed Regulation was only to apply to 
that section, they would be quite content. Without some such re- 
striction as that, his clients thought any regulations would bea serious 
menace to the electrical industry. 

In reply to Mr. Swinburne, Mr. Vesey-Knox said he wanted the works 
to be considered safe unless the Home Office had certified that they were 
dangerous, He thought a bench of magistrates would almost take the 
Home Office Electrical Inspector’s certificate as final, but if the words 
used were, there is good ground for proceeding,” they would see that 
the question was still open. If anybody could put the law in operation, 
it would become an intolerable nuisance to undertakers. Nothing was 
required in the case of low-pressure stations beyond the power that 
already existed to proceed under sec. 17 of the Factory Act. Ou the 
question of appeal he admitted that ап appeal on every little detail 
could not be asked for, but for all future work requiring considerable 
expenditure of money there ought to be an appeal in some form. Ап 
electrical inspector (he was not speaking personallv) might become the 
prey of inventors, and he recalled the instance of an official of the 

ourd of Trade who wished at one time to impose upon railways the 
use of automatic couplings and the agitation that was necessary to 
prevent it. He thought a good instance also was the proposal to re- 
quire the uso of no-volt releases on three-phase motors. Mr. Ram had 

n prepared to impose the use of a no-volt release on every alter- 
nating-current motor. It would be perfectly useless and probably 
dangerous in many cases and a very large expense to the industry. If 
it had been in the power of the electrical inspector only that might 
have been imposed upon everybody. That was an example of what 
might mappen if there were no power of arbitration by someone like 
Mr. Swinburne, who was able to test with an expert mind the desira- 
bility of imposing new inventions on the industry. Under the Factory 
Act there was a form of arbitration regarding requirements for pro- 
tecting buildings irom fire, but there had been very few arbitrations. 
The fact that there was the power to arbitrate led to arrangements 
without arbitration, and the same would probably apply in the elec- 
trical industry. The London companies’ supplies must always 
mainly at comparatively low pressures, but in the case of the power 
companies, whose business was a new one and who would be supplying 
at increasingly high pressures, technical questions would arise of a 
difficulty and complexity quite different from those which arose in 
London. He suggested the following wording should be inserted in 
the Regulations: Where satisfied that any requirement of an inspec- 
tor would involve an expenditure of any sum exceeding £100, either 
in an individual case or in the case of an applied principle, the person 

uired to incur such expenditure may demand that the matter be 
submitted to arbitration between such person апа the Secretary of 
State, and the Factory Act, 1901, shall apply to such arbitration. 
Any act in contravention of or failure to comply with the award of the 
arbitrator shall be deemed to be an act in contravention of or failure 
to comply with these Regulations.” 

In reply to Mr. Swinburne, who asked whether, in the case of 
alterations being required to one switchboard, and costing £90, an 
owner of 20 such switcliboards could link them together into one arbi- 
tration, Mr. Vesey Knox said he thought so. It would in practice 

me а question, first, as regarded one person, and, secondly, as 
regarded persons all over the country. There had been such arbitra- 
tions with tramway and gas companies. Practically the thing became 
а principle, and unless there were any very special features іп subse. 
quent cases, people did not care to fight again. Mr. Merz had sug- 
gested that the words either in an individual case or if applied to 
principle" should be added to exemption 5. The electrical inspector 
might give notice that he intended to require the use of some new 
apparatus, like 4 no-volt release, and although it might only cost a 
couple of pounds, it would apply to a great number of cases, and there 
should be an arbitration even then, and anybody on behalf of the in- 
dustrv, or an association on behalf of the induatry, should be able to 
take the case to arbitration. 

Mr. SWINBURNE asked whether the Home Office could give formal 
notice of a matter like that, which was not in the Regulations. 

Mr. Vesey Knox replied that new requirements night be made. 
There were many requiremente which had not yet been discovered, 
and which might be required under, suy, Reg. 1 (which deals with 
the size and power of conductors and apparatus). Some new appara- 
tus to prevent danger might be required in the case of existing 
machinery. 

Mr. SwinsukNeE said the Home Office might go to a manufacturer 
and say he must put a no-voltage release in, but that was not the same 
thing as publishing another regulation that in future thcre must be а 
no-volt release on any moving machinery. Would it be in their power 
to impose what was practically a new regulation, although it only pre- 
tended to be an interpretation of Reg. 1? 

Mr. Vesey Knox said he thought the Home Office might say that in 
future they would consider it necessary that no-volt releases should.be 
installed. He wanted-Mr. Swivburne to make some provision so that 
people could combine, He did not want it left in the power of the 


; would be incurred. 


Home Oflice to decide whether a question of principle had arisen of 
such importance as to require an arbitration. e did not think 
exemption 5 was sufficient, because it put upon the occupier the onus 
of showing that there were special conditions taking him out of the 
general Regulations. He suggested that the exemption should run: 
“ If with regard to any requirement of these Regulations the con- 
ditions in the premises of any occupier are such ав to adequately pre- 
vent danger so far ns reasonably practicable that requirement shall be 
deemed to be satisfied." "That would leave it open for the magistrates 
to say: "Is there really a risk here?" That seemed to him very 
much better. 

In reply to a further question by Mr. Swinburne as to the insertion 
of a provision for getting the approval of the Home Office of plans, at 
any rate of new works, Mr. Vesey Knox said he thought that 
would bring the industry almost to a standstill, and it would require an 
army of inspectors to approve plans for electrical installations in all 
factories. 'lhe undertaker would have to take the risk, and that 
being so he thought it desirable that the whole burden should not be 
put upon the undertaker. or occupier of proving that there were such 
special conditions as made it desirable that these Regulations should 
not be absolutely applied in his case. He thought if an electrical 
engineer used his best endeavours to put up sub-stations satisfactorily 
he ought to be protected against unreasonable requirements from the 
Home Office. i 

In reply to questions by Mr. Swinburne, Mr. УЕзкү Knox said if 
the pressure were raised to 250 volts it would cover the Mersey Docks. 
If the voltages were kept at 65 and 130 they were then face to face 
with the difficulty as to who was the occupier. He thought there was 
some reason for omitting docks from the Regulations altogether. They 
did not seem to have been framed for docks. The law was obscure as 
to who was the occupier and who was the contractor, and that seemed 
а good reason for keeping docks as far as possible outside the Regu- 
lations. 

This concluded Mr. Vesey Knox's address. 

Mr. Sparks, at the invitation of Mr. Gray, gave some information 
with regard to resuscitation of victims of electric shocks by artificial 
respiration. He knew two people who received shocks at high pres- 
sure. One was from an arc lighting machine and well over 2,500 
volts. The man was insensible, and а doctor said he was dead, but 
his comrades went on with artificial respiration for over an hour and 
recovered him, and he was alive now. That was an extreme case. In 
another case of shock at 2,500 volts alternating-current the same pro- 
cess was tried, and the person in that case also was still alive. The 
victim in the first case would not have recovered without the treat- 
ment referred to. 

Mr. Н, FARAbDAY Proctor, examined by Mr. Pritchard, said he did 
not think it necessary for the Regulations to apply for pressures of or 
below 250 volts, cither alternating-current or direct-current. In no 
case had he experienced accidents at 250 volts or lower. He had 
communicated with the municipal electrical engineers of the 10 largest 
cities in the United Kingdom, and none of them hud had accidents at 
250 volts or less causing loss of life or permanent ишу At one 

lace there had been an accident outside the works, but he had not 
Fall particulars of that. He understood that it was on a consumer’s 
premises and in connection with temporary works. Such accidents as 
the one at Fulham Baths would have occurred all the same, notwith- 
standing such Regulations as those now proposed. In generating 
stations employés were familiar with the risks they ran, and he thought 
a little red paint was a better prevention than any amount of red tape. 
He thought it would be an injustice to the electrical industry if the 
‘corpse reviver " notice contained in Reg. 50 had to be displayed on 
premises where only low pressure was used. If, however, the notice 
about resuscitation were also compulsory where gas was used then he 
did not think it would be objectionaule. His association (the Muni- 
cipal Electrical Association) represented 168 corporations and a capital 
expenditure on electricity undertakings of about £39,000,000, with an 
annual revenue of about £4,500,000. It represented considerably 
more than half the electrical industry working under statutory powers. 

In cross-examination Mr. Proctor admitted that accidents had taken 
place under 250 volts, but he did not think the provisions in the pro- 
posed Regulations would prevent these accidents. 

Mr. PRiTCHARD then addressed the Commissioner on behalf of the 
Associatioa of Municipal Corporations and the Incorporated Municipal 
Electrical Associations. He said, although there was power under 
sect. 17 of спе Factory Act to call upon undertakers to alter machinery 
if dangerous, no such application had ever been made, or at all evenls 
no evidence of the kind had been brought forward at this inquiry. 
He was willing to accept that the Regulations were necessary for per- 
sons who had not had electrical training, but that wus a reason why 
they should not be made unnecessarily stringent. The objectors were 
agaiust incurring heavy expense unless they received commensurate 
benefit. The section of the Factory Act referring to dangerous trades 
meant ''exceptionally" dangerous. Sec. 82 of the act provided for 
the exemption of certain classes of workshops, &c., and he thought that 
exemption should apply to factories uzing electrfcity at 250 volts or 
less. He agreed with Mr. Vesey Kuox оп the subject of arbitration, 
but he did not quite like the form in which the exemption had Leen 
put. He thought the wording suggested by Lord Robert Cecil would 
meet the requirements more satisfactorily. It was not necessary to 
limit the arbitration to cases where an expenditure of £100 or more 
Manufacturers, would not go to arbitration very 
readily, because of the loss of time and money. He would prefer to 

o before an arbitrator rather than before a Court of Summary Juris- 
diction, as the cage would be better tried and the costs would be less. 

In reply to Mr, Swinburne, Mr. PRrTCHARD said he took it the supply 
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authority could take a case up either in their own name or fn that of 
the factory owner. The suggestion that the electrical inspector might. 
be arbitrator seemed to him a curious case of doubling the parts of 

rosecutor and Lord Chief Justice. He suggested adding to Lord 

obert Cecil's amendment after plant and apparatus,” whether 
installed or in use before or after.” With regard to the definition of 
publie supply in exemption 2, he proposed it should now read “© public 
supply means a supply of electrical energy by any local authority, 
company or person authorised by Act of Parliament or provisional 
order confirmed by Parliament to give a supply of electrical energy." 
He agreed with Mr. Vesey Knox that “ во far as reasonably prac- 
ticable" should be inserted in exemption 5. Не suggested tbat the 
paragraph in feg. 29 relating to the appointment of an authorised 
person by a contractor was not necessary. Subject to the points he had 
mentioned, his clients were willing to give the Regulations a fair trial. 

Mr. GUTTRIDGE, representing London County Council, said they 
occupied a somewhat peculiar position in reference to the inquiry. 
Their tramway generating stations and sub-stations, it appeared to 
him, were not under the Factory Acts. They did not come within the 
definition of electrical stations in the Factory Act, but some work- 
shops connected with their statious might come within its purview. 
For certain pin poses under the Electric Lighting Acts, however, the 
Council were the inspecting authority, and represented a large 
number of ratepayers directly concerned in the electrical industry. 
He wished to support the proposal that a certificate of the Electrical 
Inspector shoul dbe a condition precedent to a prosecution. He also 
supported the principle of arbitration, and said sec. 14 of the Factory 
Act provided efficient machinery for the purpose. None of the Regu- 
lations previously made by the Home Offico for dangerous trades could 
be compared with thcse under discussion in respect of length and 
abstruseness. 

Mr. Downine, for Barry Railway Co., said docks were under 
Regulations made by the Board of Trade, and also under Regula- 
tions made by the Home Office, and in those Regulations the 
duties of the owners of the dock, the master of the ship, the owner of 
the machinery and the workers were separated into different parts. 
These Regulations dealt with electric motors, amongst other matters, 
and he suggested that under sec. 82 of the Factory Act docks shoutd 
be exempted from the new Regulations. Under the act any regu- 
lations must be reasonably practicable and satisfy the necessities of 
the case, and if the Commissioner failed to find definite evidence in 
support of any one of the Regulations he asked him to refuse to pass 
it. With regard to Reg. 26, referring to adequate lighting, no acci- 
dents had happened on docks from absence of lighting, and he asked 
that, in the absence of evidence, the Regulation should not be passed. 

Mr. Моорносзе said most of the power companies he represented 
were starting new undertakings. The Clyde Valley, Yorkshire and 
Lancashire power companies had all started within recent years and 
were doing pioneer work, and were, therefore, most likely to find the 
Regulations oppressive. The Board of Trade Rules did not prevent 
them from trying to evolve new types of apparatus. Those Rules 
were not made for all tim», and were altered if one could show the 
Board of Trade officials that he had a new type of apparatus which 
was reasonably safe; but under the new Home Office Regulations 
they were debarred from evolving new types of apparatus, and for 
that reason he felt that the Regulations should be as general as pos- 
sible. He thought fencing might lead to accidents, because fencing a 
portion of a station might м the impression that the unfenced por- 
tion was not dangerous, although it might contain machine witches, 
commutators and all sorts of gear equally dangerous. He thought 
the Home Office had not shown sutticient justification for a number of 
the Regulations. The adoption of electric drivin ; although it intro- 
duced certain dangers; reduced the sum of the angers in a factory, 
and therefore should be encouraged, but these Regulations did not 
encourage it. . es ' | 

Мт. Monsk recalled the fact that when it was first proposed to suppl 
electricity for traction endeavours were made to prevent it. In 1835 
Lord Cross's Committee considered the matter о allowing the unin- 
sulated return. The railway companies said it was a monstrous pro- 
posal as the current would leak and interfere with their signals, and 
that accidents would become numerous and life insecure. They en- 
deavoured, on the strength of laboratory experiments, to stop the 
adoption of electrical energy to traction in the only way їп which 
it could be commercially applied; the gas and water companies 
PAG objected on the ground that through leakage their pipes would 
эе destroyed by electrolysis. The Committee, however, were not 
осо, and allowed the uninsulated return subject to reasonable 
conditions. That gave a great impetus to electric traction, and he did 
not think there had been a railway accident due to interference with 
signals by leakago currents from uninsulated returns, nor had a case 
of electrolysis o pipes been proved from thesame cause. Lord Cross’s 

ommittee said the Board of Trade in making regulations should have 
regard to the expense involved and the effect t ereof upon the com- 
mercial prospects of the undertaking. The number of factories in 
which electricity was used numbered, perhaps, tens of thousands, and 
evidence of one denth by shock below 250 volts had been deemed suffi- 
cient reason for penalising the trade. He thought it had been abun- 
dantly proved that the Regulations were not necessary for 250 volts 
а о, a on injured in their business by Acts of 

; and he though i rj ; 
S adding insult io vod E applying to 250 volts and 

In the course of u short discussion i 

GRAY said there were two sets of Regulations ы шы 151 dis Е 
s trades ү 

жүгөн | {е under the Factory Act —those for the earthenware and 

А | irades —in which there was an appeal in disputes between the 


local SUE and the owner of works, but not against the decision 
of the Home Office, and under all the other Regulations made hy the 
Home Office there was no appeal. 

Mr. Morse said the industries dealt with by the other Regulations 
were comparatively small, but they hoped to carry electrical ene 
into all factories. The fact that there was an appeal as regarded t 
Regulations for coal mines showed it was legal and proper to have 
such an appeal in а proper case. 

Mr. SiLLAR said he was in agreement with Lord Robert Cecil's 
arguments. 

Mr. Cane said the Home Office had not been able to come to any 
agreement with Lord Robert Cecil on his suggestion regarding the 
proviso that the fiat of the Electrical Inspector should be precedent to 
any prosecution for not complying with the Regulations; the Home 
Office preferred the matter should be left in Mr. Swinburne's hands, 
He thought they had the sympathy of the Home Office on the subject 
of the County of London Co.'s sub-stations. The Electrical Inspector 
saw no objection, and would be prepared to pass them and others of a 
similar character, but giving them a certificate from the Electrical 
Inspector would be of little use, as it would bind nobody but the Home 
Office. A rule similar to Reg. 56 of the Coal Mines Rules would be 
better, because it provided for the giving of the certificate by the 
Secretary of State. He proposed that Regs. 25 and 31 to 55 "shall 
not apply to any system of sub-stations or transformer chambers con- 
structed in accordance with plans prescribed or approved by the Board 
of Trade or to any extensions of such system of similar construction. 

Mr. Gray, replying on behalf of the Home Office, said he acknow- 
ledged the manly, fair and frank assistance the Home Office had re- 
ceived from the objectors in committee. The sole object of the Factory 
Act and of all regulations made under that act was the safety of the 
workman, as apart from any other section of the public. So faras the 
electrical industry was concerned, there had not been any rules in 
force as part of a statute which properly protected the life and health 
of workmen, and it somewhat appalled him to find that, while a good 
deal had been admitted by the objectors on specific rules, the great 
argument raised not only against the rules but against шщ of 
65 alternate current and 130 continuous current was that, in order to 
justify the rules it was necessary that the industry must рау à heavy 
toll of human life. (There were strong expressions of dissent at these 
remarks from representatives of objectors.) The evidence of бе! 
had always been, *I know of no accident,” but he did e t е 
that was a proper attitude to be taken in considering hie p 
rules should be applied, so long as they were not oppressive, ane t 
had been no evidence of oppressiveness, except in general к : 
tection was better than merely warning a man not to get о pid 
While the Department had to look primarily to the safety o us 1 72 
men, it also had at heart the interests of the industry, and in p 

cations that had been made were, in many cases, made witht at : un 
alone. They had accepted amendments on practically 1 
Regulation, and even now if some modification could erue ae 
any specific rule which would affect the purpose for е, jen is 
intended they would consider it. Whether accidents under 9 95 
numbered one or a hundred was not the question It T. D nibh 
question of evidence, but a question of common sense. 1 E не 
of danger was danger to health, life or limb, from 8 Е AE 
other injury." Mr. Proctor's inquiries about accidents опу арр ‘hing 
the places where he applied for records; they did oe e io life or 
about the other places, and they only dealt with poe б 
serious injury. On the first day's proceedings he (Mr. Gr yi it waa 
the exact form of accident upon which he called EI accidents 
that class of accident which had to be dealt with as well аз Е danget 
If a person standing in & ү, ne it wa 
became startled by coming in contact with a bare и evidence 
almost a truism to say a serious nccident might ood the risk vas 
with regard to the danger of burning, which showed t 1 0 
substantially the same whether the voltages were un а not pro- 
continuous current and 65 alternating current if fuses 0 
perly covered, in accordance with the rules, had ar grid 
and that would justify the Commissioner in de iind MET 
65 alternate current and 130 continuous current. Пе Tte oppesing 
Swinburne, with respect, that it was not within his чш. anaes 
counsels’ purview to say whether the industry was free They had 
the Secretary of State had certifiod that it was not. u more severe 
evidence that the effect of alternate current was he Commissioners 
than continuous current, and he submitted that 775 current shou 
report ought to bo thut, qua law, tho limit for N ate! that 
be lower than that for continuous current. It шр, m's report for 
there was only one fatal accident recorded in Mr. t the voltage of 
1906 at a voltage under 250, but the question was a wth, This was 
the system, but the charge or pressure that cuused f (e 1 accidents ia 
shown in the second column, and there were other fu in which that 
April, July, September, November and December, i! all on three 
column showed the voltage was under ей These were | 

ase systems except the one in September. ` e] to make 
Й Мг. NURSE here үн that he and others had а ; 
the exemption cover “system” with a pressure un th 
that the statement of Mr. Gray about the voltage 0 И? 
not apply. А п 1 

M к & aay resuming, said there were 84 fatal accidents from 1 
1906 inclusive, of which 24 were within the limits of ph r September 

Mr. Ram explained that in the сазе of the е to 
on a two-phase system the voltage of the system was 5 "were 28) volt: 
the probable voltage of the shock being 200. ке earth tbe 
between tho two phases, but between either р 
voltage was only 200. 


which might be fatal. 
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Mr. Gray said the real point was whether the proposed rules, or any 
of them, imposed an oppressive burden upon the industry, and no 
evidence bad been submitted upon that point. A great deal had been 
made of the fact that the Board of Trade allowed 250 volts as safe, 
but the Board of Trade Rules did not deal with the workmen, and at 
the time they were made they were directed toa class of consumer 
who was practically using electricity for light only, and every part of 
his installation could without difficulty be arranged so that there was 
no possibility of shock. The circumstances were not the same now. 
In the Board of Trade Rules there was ractically a prohibition against 
using оаа above a certain figure, but there was no such prohibi- 
tion in the Regulations now proposed, and unless they oppressed the 
industry unduly how could it matter whether they a polled to all volt- 
ages or not? ith regard to the proposal that all existing works 
should not be affected by the Regulations, though it had leen pointed 
out that the Regulation would weigh unduly heavily upon particular 
occupiers he did not think it would be necessary to deal with it as 
a general proposition. He thought it was an impossible position for 
the Commissioner to be asked practically to say that existing works 
should not be affected by existing rules. 

In reply to Mr. Swinburne, Mr. Vesey Knox said it was asked that 
exisisting works should be exempt unless the Home Office officials 
said they were not to be. 

Mr. GRAY went on to say it would be wrong for any Depart- 
ment to take upon itself to exempt all existin wokali would mean 
that all existing works would be exempted, however dangerous they 
might be. Reg. 17, as modified, went some way to meet objectors on 
this subject, and exemption 5 would also, in some cases, release them 
from the necessity of making alterations. If all existing works were 
exempted, the Regulations would be nearly a dead letter. With 
regard to the regnlar inspection of premises, it was obvious that this 
duty should be upon the occupier ; it was unreasonable to expect the 
Home Office to report that any particular works did not comply with 
any particular Regulations before the owners of the works could be 
compelled to make an alteration. With regard to appeal under the 
Factory Act, there were 13 sets of regulations for different trades, but 
only in the two cases of the china and earthenware trades was there 
power to appeal in the way suggested after a certificate had been 
given by the inspector. Supposing many of the inspectors were 
unfamiliar with electrical matters, was it likely that they would take 
the step of instituting a prosecution without etting the protection of 
the Electrical Inspector ? He thought if proceedings took place at petty 
sessions a Government official would give his evidence fairly, and he 
did not agree with the suggestion that magistrates would be overborne 
by a sense of his importance. The Home Office were asked to make 
alterations which would make the Regulations practically inoperative, 
except in the case of something very grave existing. There was power 
under the Coul Mines Act for arbitration, but there was none under 
the Factory Act. 

Mr. Gray concluded his address on Thursday last week, and said 
on the question of voltage he should submit that the only thing the 
Commissioner bad to consider was whether the regulations in their 
modified form were oppressive or not. If not, then he asked the Com- 
missioner to report that the voltages prescribed were reasonable, and 
should remain. In regard to retrospective or existing works, it was 
the desire of his advisers to get rid of general objections by making 
provision in any of the rules that might appear to be more or less 
onerous, во that works now in existence would be exempted by altera- 
tions not necessarily involving specific changes in the rules. The 
question of appeal might appear in some ways to be more or less 
reasonable, but he had already pointed out that notwithstanding the 
fact that there were 13 sets of rules already in force under the Factory 
Acts, there was no such appeal in respect to these rules as was now 
asked for. He submitted to the Commissioner that it would be im- 
possible to conduct the administration of these Regulations if such 
net of appeal were allowed. | TS 

egarding Exemption 5, at the commencement of the inquiry he was 
in hopes that the objectors would have been satisfied with such a pro- 
vision, but, unfortunately they had very strenuously endeavoured to 
get it nltered in every possibile way, ard it would appear that the 
exemption was practically a dead letter. The objectors desired that 
the whole onus should be put on the Homo Office to show that the 
special conditions were not such as adequately to prevent danger, 
&c. This, he submitted, would be unworkable, but, notwithstanding 
this, it had been suggested by his advisers that an addition should be 
made to the exemption to in some degree meet the point put to the 
Commissioner by some of the objectors, and the Home Office proposed 
to add at the end of Exemption 5 the following words: And the 
Secretary of State may by order direct that any class of special con- 
ditions defined in the order shall be deemed, for the purposes of all or 
any of the requirements of these Regulations, adequately to prevent 
danger." They were willing for the exemption to take that form in- 
stead of a form that would have made it impossible for the Regulations 
to be properly administered. The effect of this would be that they 
would not have to consider each factory singly, but they would take 
together a large class of factories having similar conditions, and get a 
чоп which would free, as it were, the whole of the factories in that 
class, 

Another poiut with which the Department much sympathised was 
the question of, in some form or other, preventin prosecutions by 
persons other than the Home Office in respect to these Regulations. 
А good many suggestions had been made, but so far as he could under- 
stand they put the Home Office in the same difficulty pode Wor 
outside individual prosecutors would be put. The Home Oftice 
power under sec. 86, sub.-secs. 1 and 2, to prosecute in respect to 


breaches of any of the sections of the Factory Act. Mr. Vésey Knox 
had said that there should be in all cases a certificate of the electrical 
inspector before a prosecution could be taken under this section. This 
would introduce an enormous difficulty as regarded the satisfactory 
operation of the rules, and he could not see how they could provide 
for such a state of affairs. 

Mr. Vesky Knox: The 
first to the Home Office. 

Mr. SwINBURNE: Which wculd mean that all factories would be free 
from prosecution by outsiders. 

Mr. Vesey Knox: The law would come in and everybody would be 
bound to observe this law at once. There could be no prosecution 
aut the certificate of the chief electrical inspector of the Home 

ffice. | 

Mr. Gray said they wanted to provide for such acontention, and he 
would prefer that the Commissioner, if he thought it desirable, should 
make a reference in his report to this difficulty, and perhaps suggest 
some means whereby prosecutions could not be taken by private per- 
sons on their own initiative. | 

Mr. SwINBURNE replied that, before finishing his report, he pro- 
posed to diseuss many of the points with the Home Office officials, not 
with the idea of hearing arguments, but in order to make sure that 
anything he proposed would be possible and legal, and that the recom- 
mendations he made should be practical. 

Mr. Vesey Knox: If we are at one that private persons should not 
prosecute, and if the Home Office feel doubt on the point, the right 
course would be to take the opinion of the law officers as to whether a 
specific provision can be devised. We would agree that this specific 
provision is desirable. | 

Mr. Gray said under Exemption 2 Mr. Vesey Knox required some 
provision regarding docks, and seemed to want to get the docks 
exempted from the whole of the Regulations, but when Regs. 7, 8, 9 
and 10 were exempted as regarded the docks there was no need for 
any further regulations being included. 

Mr. Vesey Knox, Mr. A. B. Cane and others present took part ina 
further discussion as to the question of arbitration, and it was pointed 
out on behalf of the underground electric railways of London and 
others taking power from the Lots-road station that they all felt that 
arbitration would be desirable in order to preclude any inspector, 
without great knowledge, from saying that alterations would have to 
be made. At the sub-stations, for example, the whole of the instal- 
lation was entirely up to date, but there were many things which, 
although absolutely safe, did not exactly comply with these Regulations, 

The inquiry then terminated. 


prosecutor would make a representation 


ELECTRIC HOT PLATES. 


The wide range of electric heating and cooking devices supplied 
by the British Thomson- Houston Co. (Ltd.), of Rugby, has received 
a further addition in an exceedingly useful device known as the 
B.T.-H. electric hot plate, illustrated herewith. It is made in one 


size, 18 in. long, 9 in. wide and 5} in. high, the material used being 
copper, with brass mountings, which latter give the device a most 
pleasing appearance. Electric heating elements are also supplied 
for displacing the spirit lamp used on ordinary hot plates, and any 
standard spirit-heated hot plate, without water jacket, can be con- 
verted into an electric hot plate by using one or more of these ele- 
ments. To harmonise with the hot plate for which they are in- 
tended these heating elements can be obtained in either copper or 
silver plate. The devices are suitable for circuits of standard voltages. 


Electric Power Supply in Japan.—A hydro-electric station 
on the River Ugigawa, Japan, has recently been opened, and 
possesses the distinction of being the first of its kind in the 
country. The normal capacity of the station is 18,000 kw., 
six 3,000 kw. alternators being installed, with supply current 
at 6,600 volts and a frequency of 50. 
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ELECTROMAGNETIC PRODUCTION OF EMF. 


Of the many apparently simple subjects in which p 
culties are often found, electromagnetic induction Is p" 
nent. The statement that an ЕМЕ. is ol " 
loop when the magnetic flux through the loop n hr 
simplicity itself; in fact, the statement 13 39 їр? i 
writers аге apt to change the phrasing, and 115 : "n 
change of flux in а circuit induces an EM.. ile 
circuit. To those who are familiar with the sae 
may be clear enough, but the student is apt noel E 
if the circuit is open (taking a simple straight ya N 
extreme case) a change of flux does not necessari!y n 
an Е.М.Е., because it may happen that the PA ы 
is not linked with the circuit. He does not Tei ae 
the distinction between placing a wire parallel T i 
right angles to another wire traversed by а И a2 

Undoubtedly, the idea of a varying flux being qe 
of E.M.F. is merely an expression of the ш 1 | 
fact stated by Famapav in Vol. I. of his“ Expe pi 
Researches” that “ if a terminated wire move 80 * 
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a magnetic curve a power is called into action which tends 
to urge an electric current through it, but this eurrent 
cannot be brought into existence unless provision be made 
at the ends of the wire for its discharge and renewal.” In 
Vol. III., FARADAY, by using rectangles of wire revolving 
in а magnetic field—in fact, by using an elementary form of 
dynamo, showed that “the electric current induced is 
directly as the lines of magnetic force intersected by the 
moving wire "; or, as we should now say, the E.M.F. is pro- 
portional to the rate of variation of the flux. 

It is necessary, however, to make the mental reservation 
that the flux, in its variation, shall cut the conductors, 
and, indeed, the idea of variation of flux follows directly 
from FanADbAv's fundamental statement of the case. If a 
closed loop is moved without rotation across a uniform 
field, there is no resultant E.M.F. in the loop, because the 
flux remains constant; nevertheless, there are E. M. F.s in 
different parts of the circuit in proportion to the cutting of 
lines by those parts, but their algebraic sum is zero. The 
result is the same whichever way it is considered, though 
we prefer to consider the flux method as a necessary conse- 
quence of that depending on the cutting of lines. 

There are, however, certain cases to which the idea of 
variation of flux is not applicable. For example, in the 
well-known case where a bar electromagnet forms part of 
the circuit, and a conductor, capable of rotation about the 
axis of the magnet, makes contact at one extremity with 
the pole and at the other end with the centre of the 
magnet by means of mercury cups; a rotation of the con- 
ductor round the magnet gives rise to an E.M.F. Students 
often find a difficulty in understanding such a case because 
there is no change in the flux; there is, however, a con- 
tinuous cutting of lines. 

In our present issue will be found an abstract of a Paper 
by Mr. Car. HERIxG describing an experiment tending to 
show that flux linked with a closed circuit can be unlinked 
without producing an E.M.F. in the circuit. Briefly, the 
experiment is as follows: A closed loop connected to a 
galvanometer is made somewhat in the form of a spring 
clip. This is slipped over one leg of a horse-shoe per- 
manent magnet. Part of this leg is so shaped that the loop 
can be pulled off transversely, the spring opening for the 
purpose, but all the while making contact with the iron 
until it can close again, thus avoiding any break in the cir- 
cuit. In putting the loop over the pole an E.M.F. is of 
course observed, but in snapping the loop off the leg no 
E. M. F. is noticed, In the latter operation Mr. HERING 
takes the view that the current path moves across the flux 
in the magnet, that in this process flux is removed from 
the loop, and that, therefore, according to the idea that 
change in flux produces E.M.F.,»n E.M.F. would have been 
expected. He concludes from this that if the statement 
of FARADAY, that the conductor must cut the lines of force, 
were more generally accepted, confusion of this kind would 
not arise. 

A moment’s reflection, however, shows that variation of 
the current path in the iron would not cause an E.M.F.; 
otherwise in the case of a conductor rotating round the 
pole of а magnet, referred to above, there would be no re- 
sultant E.M.F. in the circuit at al. The flux in the 
magnet may be regarded as practically linked in a circuit 
of its own, and the conditions would be the same if. 


and pressure by collinear vectors. 
tion of such quantities is therefore an arithmetical operation 
and offers no difficulty. In alternating-current work from the 
very 
ship. 
proximation to the truth, and more often still is only an 
analytical quantity without, if it may be so put, a graphical ex- 
istence. When we find the power factor in some circuit, we 
вау cos ф = 0:7, for instance, from which we can find an angle ф 
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actually a brass band were put round the leg of the magnet 
over which the loop would be drawn in snapping it off. In 
following out this process it is at once seen that lines of 
force do not cut any part of the circuit, and the current 
heed not traverse the iron. | 


Undoubtedly both methods of regarding electromagnetic 


induction are useful, but we agree with Mr. HERING in so 
far that students will find the idea of an EMF. being 
induced by the cutting of lines the most easy to apply. 
We think it should be regarded as the fundamental state- 
ment, and we doubt if it cannot be universally applied 
when the collapsible nature of lines of force is borne in 
mind. 


ON THE REPRESENTATION OF ALTERRATING 
CURRENT PHENOMENA. 
BY D. W. RENNIE, B. A., B. Sc. 


In continuous current work we can always represent current 
The addition and subtrac- 


bee aie we are met by the problem of phase relation- 
hat is known as the phase angle is often only an ap- 


which we call the phase angle. Yet the phase angle is supposed 


to be, from its very name, а graphical quantity. We must first 


then find what such a phase anglo mears. 


Fig. 1. 


Let us consider that we have the curves of the current and 
pressure in an alternating circuit, accurately delineated on a 
sheet of squared paper. Such curves are readily obtained by 
the use of the Duddell oscillograph. On reference to Fig. 1 
we see that they are not sine curves, but that they are sym- 
metrical above and below the line of reference. We can mark 
this reference line in degrees, calling one wave length 0 — т. 
Then the angle 0-а is not the phase angle, though many 
years ago an instrument was devised to measure this quantity 
as the phase angle. Let us consider the actual curves again. 
If great accuracy were required in representing these alterna- 
ting quantities analytically, we shouid be forced to analyse 
them by Fourier's method, and represent each by a series of 
sine curves consisting of a fundamental and higher harmonics. 
We shall take for example the first three higher harmonics. 
From the bilateral symmetry of the curves we know that only 
the odd harmonics are present. The fundamental will be a 
sine curve having the same wave length as the original curve. 
Then each harmonic will have its special phase angle. For 
instance, if the instantaneous value e of the pressure be: 

e= E, sin pt +E sin 3 p: + E, sin 5 pt + E, sin 7 pt, 
Then if c be the instantaneous value of the current, 
с= О, sin (pt A1) + O, sin (3pt — 4.) + Cs sin (5 pt — A,) 
+ C, sin (7 pt — Xi). 
For practical purposes these series would be unmanageable, 
for approximate accuracy, therefore, the following method is 
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аа 


employed: A number of ordinates are drawn for each of the 
curves, and the mean equare of the ordinates for each is found. 
A sine curve is then drawn ‘or each, with an amplitude equal 


to the root of this mean square multiplied by 4/2. This, how- 
ever, does not determine the relative positions of the two 
equivalent sine curves. The original curves of current and 
pressure must be used to construct a third curve of instan- 
taneous power, the mean ordinates of which must be measured. 
We must then place the equivalent pressure and current curves 
at such a phase angle that their mean power is equal to the 
power represented by the mean ordinate of the original power 
curve. This is done in Fig. 2. Then o—a, which represents an 
angle, A, is taken as the phase angle. When we find the phase 
angle by measurements of the power factor from readings of 
real and apparent power, we are really using the above ap- 
proximate method. Having obtained the equivalent sine 
curves, we can now go a stage further and represent them by 
rotating vectors in the ordinary way. The vectors rotate in 
a clockwise direction, so that the pressure vector leads the cur- 
rent vector by A. The limitations of the graphical method of 
representing these phenomena have been investigated by A. 
Russell in a communication to the Transactions, I. E. E., in 1902. 
The treatment, which is mathematical, is mainly concerned 
with the case when three or more periodic quantities of the 
same frequency are to be represented. It is proved that 
generally it is not possible to represent four such periodic 
quantities by lines drawn inspace. For example, suppose one 
of them is constant, then it would have to be represented by а 
line drawn at right angles to the other three, which is impos- 
sible when they form a solid angle. It is further pointed out 
that, in electro-technical theory, it is customary to assume that 
any number of vectors can be drawn in one plane. Unless the 


Fic. 2. 


waves concerned are sine shaped the results will be far from 
accurate. As illustrations, Ruseoll cites the usual graphical 
proof that a wattmeter which has been calibrated with direct 
current will read correctly with alternating if the lag of the 
current in the ampere coil equals the lag of the current in the 
volt coil. Again, it is wrongly assumed that the power factor 
of a synchronous motor is unity when its excitation is adjusted 
so that the current it is taking is a minimum. 

We have now to consider the consequences of the existence 
of phase relationship. Let us imagine we have two pressure 
vectors in the same diagram with a determinate phase angle. 
We shall use as a reference line the vector direction for a pres- 
sure OF in a circuit in which Ohm’s law is simply followed. 


That is, at any instant we have c= р. 
* 


another pressure vector, OE, exists. We can always г 

such a vector by its resolved parts, parallel and дош 5 
reference line OE. Let OP, and PE, be the resolved parts 
in Fig. 3. Then OP, represents a pressure in some simple re- 
sistance circuit and P,E, must represent a pressure overcoming 
some obstruction analagous to a resistance, but at 90 deg. phase 
angle to its direction. Thus we are introduced to the idea of 
capacity and induction circuits. Some text books which pride 
themselves on the avoidance of the use of the differential and 
integral calculus proceed from a consideration of simple sine 
curves to find analytical expressions for impedance, inductance 
and capacity effects. They start insome such way as this. In 
the air-core transformer the flux is in phase with the current 
and the E. M. F. resulting from the flux must be 90 deg. behind 


Suppose now that 


should write 


it. Then if p= 2тп where n is the frequency, and L is the in 
duction, a triangle can be drawn, as in Fig. 4. The induction. 
voltage is proved to be pLC, and the simple resistance voltage 
is CR, giving a resultant C у R’+ p‘L*. Then if Abe the phase 
angle between the resultant voltage and the resistance voltage, 


tan A. Similarly circuits with capacity are analysed. 


If we assume that the curves are sine shaped we can more 
generally arrive at these results by direct differentiation. Let 
the small letters с and е be the instantaneous values of alter. 
nating quantities whose maximum values are C and E. 


Let c — C sin pt. 


Then E =pC cos pt. 


| phase angle and that I= v K?+p°L? is the impedance or 


A similar treatment is possible for 


The primary equation for inductive circuits ia 
equivalent resistance. 
circuits with capacities. 


| 
| e=cR+ 1“ 
| dt 
| = CR sin pt + CpL cos pt, 
=CI Є віп рі . cos н), 
if we call I the impedance = JR? + piL*. 
R А pL 
Then в=16( Ga — din pt + —————--— 608 ) 
м Б? + pL? 5 ^ I + pL) 2 
By reference to Fig. 4 we can write this 
e — CI (cos А sin pt + sin А cos pt) 
= CI sin (pé 4 А). 
From this investigation we know that A—tan"' pL R is the 
The great disadvantage 


Ei 


of this method is that 
should the problems be 
in any way complex the 
expressions and opera- 
tions become involved. 
and cumbrous in length. 
We have two alternative 
methods of performing 
these operations, both of 
which have special ad- 
vantages of their own 
when complex problems have to be solved. 

The first of these methods is found in Perry's “ Caleulue for 
Engineers.” Starting with the primary equation for circuits 
including induction or capacity effects, we replace the oper 


с 
tion symbol d/dt by 6. Thus in the equation ezcR TL vt 


Fiu. 4. 


Fic. 3. 


e = RTL. c 
(RT L6). | 
In a circuit with capacity only с= F dej4t (F is capacity) 
= Fôe, 
therefore е = СЕ. 


In all problems involving induction and capacity the a 
tities В + Lo and 1/F6 are introduced in Ohms law in p 
the simple resistance R. Thus 


Pac : -— e 

(i.) For continuous- current circuits с = K 

14 2 е е e . e é 
(ii.) Alternating circuits with induction c = REL 
(ii) Alternating circuits with capacity e- Fé. | 
А А E. А ity in 
(iv.) Alternating circuits with induction and capacity | 

e 


series c= 


к+10+ 1, 
[ө 7 
It must be remembered that though 0 represents #0 op 


tion it can be treated as an algebraical quantity. If we гері 


the quantity е in the above equations by its equivalent К, 


we obtain a differential equation, such as c= Hsin pl 
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This equation can be solved in one line by 
three standard cases. 
follows : 


— T \ 
(i.) (p+ 6) sin nt = JP + in? sin СЭ; 


analogy from 
The:e three standard solutions are as 


(ü.) ap Sin (nt - tan), 
at+BO vatt Bn? a 
m + 00 . у + nè 
(iü. e т sin en Hang g, 
sin ( nt + tan~! T” — tan-! m). 
p a 
Using these equations we can solve at once the above 
5 „ед 
equation сЕ sin pr 
i R Le 
с = DLE в sin (ы = tan"! PA . 
v R?+ Lip! E R 
We assumed, however, that y KR? + L?p* I, and that 
капрі = А, | 
k 


Then 


There is one point which should be mentioned in connection 
with the case of a resistance, induction, and capacity all in series. 


je. sin (pt — А). 


С = : T 
R4 L04- РӨ 
We must write this as follows :— 
e= 6s Fo | 
1+ RFO- LFO: 
F.0.E sin pt 


este TR + LEG 
We must always replace 6° by -p° before we start the 
complete solution —i. e., 

Fb. E sin pt 


“(T= LF p') + FRO | 
Then by analogy with the third standard equation we can 
write 


Le ir (ote tan ЕВ 3] 
J(1 — LEp*y + rtt? E IHE 


—1 
[t should be noted that tan ЕТ 
The condition for no lag or lead is seen at once to be when 
уар | 
The only fault in this method is that the operations involved 
re not familiar except to those who have made some progress 
п the study of the integral calculus. . 
The second alternative method that we have of representing 
Iternating current phenomena is that due principally to C.P. 
Steinmetz. In his book on Alternating Current Phenomena,” 
е devised an elaborate system of notation which is now 
argely used in the United States. Rotating vectors are used 
n a different basis from that mentioned earlier in this paper. 
Ve are not specially concerned, however, with that part of the 
ystem. The only introductory explanation that is required 
that of the use of the symbol j. This letter is tho usual 
zathematical symbol for representing - 1. Let us con- 
ider the diagram iu Fig. 5. As usual we shall take Y ordipates 
bove OX as positive and below OX as negative. Similarly 
- ordinates to the right of OY are positive, to the left negative. 
hen taking the vector OK, we shall represent it by the 
rdinates of the point E, marking the X ordinates in simple 
gures with due regard to sign, and the Y ordinates with a j 
refixed, again taking regard to the sign. Thus we repre- 


nt OE, as E= 44/8 
milarly for OE, E. -6+ 74 
Adding E=E, + E,= 24/7 | 
у completing the parallelogram in the diagram we find that 
ie resulatant OE, is — 2 + jT. 
It should also be noted that if any vector be represented by 
E=5+j7 for instance, if we multiply it by j we get OE, = 
7 which is found to represent a vector lagging exactly at 
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right angle behind the original vector OE. We can now apply 
the system to represent induction and capacity effects. Con- 
sider the current vector on the diagram is L=a-jb. (The 
American general notation for current, &c., is used). Let the 
resistance be 7, then the E.M.F. to send the current I through 
the resistance is Ir, that is, E, r(a—jb). Again, let the induc- 
tance be x The E. M. F. induced by the self-induction lags 
90 deg. behind the current, then we must represent the re- 
quired E. M. F. as E, I. Then since Ia — j^. 

E, = /х(а – jb) 

= јха + be, 

If we have the inductance and resistance in the same circuit we 
can find the total E. M.F. required to send the current I through 
the circuit in the following way :— 


E= I (ql) 
This apparent total resistance г— is called Z, the impedance. 
Continuing the former сазе when the current vector is given 
we proceed as follows :-— 
E= (a - jb)(r - jz) 

sz ar — bz —j(ax+ rb). 
All these equations, it must be remembered, are symbolic. If, 
for instance, we say Z=r— J£, then the actual impedance is 
represented by z, where 

z= J (-. 
That is, when in the ordinary notation we write - 


. e e 
„ А 
2 Jr? + а? 
we write in the new notation 
I E= E 
4 т-у 


If we have a circuit including a capacity, 


let its equivalent re- 
sistance be 1/Ky. 


Then the E. M.F. required to send a current, 


I, through this resistance will be represented by Е, = – у I 


Ву р we mean 2т multiplied by tlie frequency. <p. 


Fic. 5. 
In conclusion, we shall consider the same example that was 


used for solution by Perry’s method. 


We have a resistance, r, 
and inductance, pL, and a capacity, 


] pK, all in series. 


NUM 
7 — je 
We can replace z directly by pL — K 
Then I= - E Du 
prp rL- к) 
. е 
ог 1 ион = 
Ai t u IK 
s mplify ing i= рКе 


v PPPK* + (рК — 1)? 

which gives the impedance exactly the вате ав in the previous 
case, except that K is used in place of F for the capacity. An 
extension of the system is required if the phase angle is re- 
quired. In Vol. III. of the Transactions of the International 
Electrical Congre:s at St. Louis, there is an analysis of induction 
motors by Steinmetz, which clearly shows the convenience and 
flexibility of this notation. . 
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CORRESPONDENCE. 


— — 


THE INSTITUTION OF CIVIL ENGINEERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


. Sır: We have to-day received a communication from the 
Secretary of the Institution of Civil Engineers notifying us of 
а special general meeting of corporate members of the Institu- 
tion to be held on Friday next, April 3rd :— 


1. To authorise the Council to enter into an agreement for 
the sale of the Institution premises to H.M. Government, and 

2. To consider and, if approved, to adopt the following 
alteration of the bye-laws of the Institution :— 

Sec. 5, clause 6, to be altered by the omission of the words 
within bracke's, and the addition of the words printed in 
italics (underlined) as follows :— 

Every new member shall, on admission to the Institution, pay 
a fee of 20 guineas, and. every associate member and associate 
shall, on admission to the Institution, pay a fee of 10 guineas 
(but no payment, other than the increased annual subscrip- 
tion, shall be due from an Associate member on his transfer 
to membership), «nd every associate member on his transfer to 
membership shall pay a fee of 10 guineas. All such fees paid on 
transfer and one half of the fees paid on election to full member- 
ship shall be treated us revenue unless otherwise directed by the 
Council. 

The letter further asked for a reply on a post card enclosed 
expressing agreement with or dissent from the proposal before 
March 31st. 

We venture to think, Sir, that the proposals deserve more 
time for consideration and discussion amongst the members 
than can pcssibly be given under the circumstances indicated 
above, and that before members can express thoir opinions as 
asked for on the post card they are entitled to further infor- 
mation. 

The existing premises must, presumably, have been taken 
over by the Government at a fair price, and one fails at first 
sight to see the necessity for .— 

(a) A special building fund, 

; (b) Additional revenue derived from transfer and entrance 
ees. 

Surely it is putting the cart before the horse to ask for an 
expression of opinion before the meeting, when, presumably, 
information will be given. 

We venture, further, to think that the vote on the proposal 
to alter the bye-laws should be taken, not at this meeting called 
at only a week's notice, but at а further meeting at a later date 
when those members who may be prevented from attending 
on April 3rd have had an opportunity of considering the 
matter in the light of the printed report of the explauatory 
meeting. 

Many members are disposed to think that the erection of 
the new buildings provides the opportunity for making the 
premises of much greater convenience to the general body of 
the members than has been the case.in the past. 

_ lt is true that engineers have at the ordinary evening meet- 
ings opportunities of meeting brother engineers from the 
Provinces and abroad, but it appears to us that the Institution 
might in a much greater degree than hitherto constitute a 


rallying point and meeting place for the members generally, 


and a place where informal discussions and conversations could 
be carried on. 

The present building, stately as it is, does not contain a 
single cosy corner where two engineers can talk, much less 
smoke a friendly cigar, together. 

| This is, however, neither the time nor the place for con- 
sideration of such details, and we merely beg the hospitality of 
your columns to enable us to make an appeal to fellow cor- 
„porate members, who may think with us, to ask for further 
п in which to ne to a decision and to communicate their 

lews in writing to the secretary and to attend th i 
April 3rd.—We are, &c., : шл 

| H. W. НАхрсоск, A. M. Inst. C. E. 

Westminster, March 27. A. H. Dykrs, A. M. Inst. C. E. 
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poles (especially when the brushes are near the pole comer) 


— ——————— 


THE COMMUTATION PROBLEM AND THE COVERING 
OF ARMATURE SLOTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Referring to Mr. Menges’ further criticism in your 
issue of the 20th inst. of my explanation regarding the satura. 
tion of the bridge pieces, I should like to state again that the 
saturation of the bridge pieces is due to fringe lines from the 


and tooth saturation, and not only due to the fact that they are 
in parallel with the rest of the armature. This only produces 
an initial flux in them. The magnetic resistance from the 
bridges to the sides of the slots is not high, as the lines spread 
out from the flat surface, so that even with very bad contat 
dud or more in the middle of the bridges becomes saturated, 
owever, an attempt to calculate how the lines of force wi 
flow exactly under these complicated conditions would be 
nothing but speculation. ' 
Mr. Menges seems to overlook altogether the facts which | 
have givon— namely, that iron bridges over a certain thickness 
influence the commutation unfavourably. Does this agree 
with Mr. Menges’ theory 1--I am, &c., 
Darmstadt,. March 26. 


THE MEASUREMENT OF RESISTANCE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Will you permit me to pass a few remarks on the 
article which appeared in two recent numbers of The Ele: 
trician under Mr. Fisher’s name! In doing во I must ег. 
press my regret that the description in its present form bas 
appeared in the columns of The Electrician at all. The absene 
of any scientific reasoning or fair statement of merits of any 
other methods, except Mr. Fisher's own, together with the 
thinly veiled sneer at other people efforts to produce goo! 
measuring instruments, must not pass unchallenged, | p 
of the extremely valuable contributions from Dr. DIRE 
Mr. F. E. Smith, with which The Electrician has геш 
favoured its readers, and which have been ап ей 9 
those engaged in accurate resistance and potentiometer е 

Having been myself in very close touch Mem gi E 
measurements during the last 15 years, I should li d 0 
with the items I take exception to as briefly as poss | 

Had Mr. Fisher carefully read Mr. Smiths recent Pape 
“ resistance comparisons,” and paid. particular Man 
degree of accuracy obtained with a high grade poten ai 
he would have seen that that method of testing . f 
the hands of a decided skilled observer and experimen 
not show up at all well. etu 

Again, Mr. Fisher lauds the Broca Galvanometer n E 
enee to the Kelvin. Whatever the particular ze | 
Broca Galvanometer may be, it is not necessary Е ЫТ 
because it is a novelty (only having been recen j sd 
England by the Cambridge Scientific 1 Kelm 
therefore better than the Kelvin Galvanometer. | 
Kelvin being, in my opinion, fully 
have not yct met with a Broca which surp 
made Kelvin. The шу зи e 8 
ciple of a Kelvin—namely, getting 
highly magnetised, with a consequent tendency to bel 
merits in favour of the newer, but not nece 
instrument. | TT: 

The German type of potentiometer, which Mr. Fs : 
to think is only good enough for shunt resis why he wre’ 
merits of its own, and it is difficult to conceive Шуй 
flippantly of this excellent instrument, more Wolfs Tu 
Feussner Potentiometer (commonly known с. 
same in principle as Mr. Fisher's." cnp 
had been in use a good many years before 
appeared on the scene. 

His reference to the use of eicit 
last par.) is equally wide of the mark. This in 
in use for probably 30 years in the beaut! рве *” 
Varley slide, an instrument which I vi © 
never used, much less made; for had he js and the 
certainly have given more respect to ite . modi» 
of its honoured inventors, The most impor 


R. GOLDSCHMIDT, 


в instrum” 


. a . 
аз verniers (Pas 
shunts a3 iple has h. 


pa: 
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of this slide resistance being, I believe, that devised and . 
patented by Mr. Robert H. Edgar about 1892, in which 4 NEW ALTERNATE CURRENT INSTRUMENTS. 
powers of 10 are taken instead of Lord Kelvin’s 2 powers of E 
100, thus reducing the number of coils from 201 to 43, This We give below an abstract of the discussion which took 
principle is also that of the Franke potentiometer, and I have | place on March 19th in connection with Messra. Sumpner and 
also applied it to a potentiometer I have in my test room | Record's Paper on thia subject, read before the Institution of 


here (the only English one of its kind, I believe) and am regu- | Electrical Engineers. An abstract of this Paper appeared in 
larly getting most excellent results with the same in conjunc- | our last two issues. 


tion with a slide wire only 12 in. long, reading direct to | Mr. S. Eversuep said he was glad to be the first to congratulate tke 
1001505 volt without any slide wire verniers whatever from | authors, who had been at work on a series of instruments for the past 
0 00001 volt to 1:81000 volts direct. Du en they ride to be congratulated on the pur The appli- 
` А : Я cation of iron to alternate-current instruments was only the extension 
Last week I had the pleasure of talking for a little while | of a principle which had been in use for some time pest with direct. 
with Dr. Drysdale on resistance measurements, and he then | current instruments. There had, however, always been a serious. 
showed me some results, in which consistency was obtained drawback in the use of iron for alternate-current instruments, and 
to 1 part in 20,000,000, and among other things he mentioned | this difficulty namely, hysteresis—had remained up till this time 
that his work was “that of an infant com ared with what practically insoluble. In the early days he had tried to use an alloy 
And" ар pare What | of iron, the idea being to get greater freedom for the molecules, but 

Mr. Smith had done. It would be better if Mr. Fisher | the result was disappointing. It was, of course, now recognised that 
would deal with his own work in somcthing of the same Bpirit. hysteresis must exist wherever iron was used in alteinating fields. He 
—] am, &c., ош die 5 ros xo i much pron 

: | | act, he admir them more than the Paper. e had some difficu 

Beckenham, Kent, March 19. HENRY TINSLEY. in understanding some of the things in he Paper. He thought {со 
many subjects were dealt with, and not one of thein was dealt with 
exhaustively. On the subject of wattmeters the authors hardly seemed 


THE L.C.C. TRAMWAYS. 


TO THE EDITOR OF THE ELECTRICIAN. Mains 
SIR: Referring to your Editorial Note on the subject of а 
the L.C.C. tramways audit, may I ask what уоп consider is 7i | ^ 
the goodwill value of tram ways that make a large annual loss ? 
Surely it is a minus quantity.—I am, &c., | C; е Е 
* А. А. CAMPBELL SWINTON. 
66, Victoria-street, S. W., March 28. Fic. 1. 


[We do not 16769 with Mr. Swinton. If Mr. Swinton were to come into close contact with the subject at all, many points in 


to buy a business, and were to pay a certain sum for good will, connection with such instruments being passed over very lightly. 
and if the custom were subsequently maintained or increased, | Writers were apt not to put explanations in the simplest manner. In 
oe ah : : | , p I р l рс 
and if, finally, Mr. Swinton worked the business in such a | the case of the phasemeter he thought it was most simply regarded 
way that a loss ensued where there had been a profit pre- | %3 indicated in Fig. 1. Here three coils, Ci, С: and P are shown. 


К es ; P . І Ci practically short circuits the current transformer Ti, and there. 
viously, would he consider the goodwill to be a minus quantity ? | fore carries a current in phase with that in the mains. Тз is a quadra- 


We do not think so, According to Lord Eldon, “the good- | ture transformer in seriee with a largo non-iuductive resistance К. 
will of a trade is nothing more than the probability that the | and supplies current to C, in quarter phase with that in the mains, 
old customers will resort to the old place.” Thus, in the The coils C, C; are fixed, whereas the coil P is free to move round, and 


oe ibl Iwill be! i is connected (connections omitted) across the mains, thus receiving 
worst possible casc, goodwill cannot be less than zero, and in | current in phase with the pressure. In C, the component in phase 


the case of the L. C. C. tramways Mr. Swinton will find it has | with the pressure is tho only one that need be regarded, whereas in 
a very positive value if he tries to board au cntward-bound car | ©, the component in quarter phase is the only one that is important. 


at Westminster Bridge at the clore of any business day. —Ep. E.] сазе n ари разве 155 2 5 90 dee * 


C, is ineffective, and P turns parallel to Ca. | 
Prof. Ernest WILSON compared an electro-static wattmeter* (devised 


THE FUTURE OF THE TELEPHONE SERVICE. by Mr. W. H. Wilson) with that of Dr. Sumpner, the object being to 
call attention to the mathematical principles involved. Fig. 2 is a 
TO THE EDITOR OF THE ELECTRICIAN, | 


Sin: Mr. Webb says that I am mistaken with regard to his 
relations with the National Telephone Co., but the .Vewcastle 
Chronicle of March 10th states definitely that he is chicf of that 
company's contract department, and this accords well with 
what has been generally known for a long time, although his 
oflicial designation may be different. Under cross-examina- 
tion at tho last Brighton inquiry, where he had given evidence 
as an independent witness, he admitted that he was in the 
employ of the company. It is, therefore, too late in the day 
to pose otherwise than as a paid advocate. As such, and in 
that guise, he is, no doubt, entitled to a hearing. But he 
comes forward as an unbiassed commentator, and I decline to 
discuss telephone matters with him on that basis, or to meet 
his statements about Glasgow or tho other municipal telephone 
systems othorwise than by a direct denial of their truth. The 
municipal telephone authorities have long pressed for a Select 
Committee to inquire into their affairs. This Mr. Webb—z.e., 
the National Telephone Co.—and the Post Office are above all diagrammatic representation of Dr. Sumpner's wattmeter, which de- 
things anxious to avoid, because they know that the increased | pends for its action upon the equation 
tariffs are artificial and incapable of justification. The position VETTIUS Fo: ( v UN 
is that the municipal telephone systems court inquiry, while T Í, TT | ў [ u) ; 
their traducers shirk it. Let the telephonc-using community | „here v is the voltage, A the amperes and Т the periodic time. This 
adjust their views accordingly.—Iam, &c., ` equation is true for all frequencies and is independent of wave form. 
Westminster, March 31. | A. R. BENNETT. In the wattmeter represented in Fig. 12 the equation is 

| Ар 71,0 dv %%) ; 
1 T dt dt 


0 0 


Fi. 2. Fic. 3. 


[We regret that pressure on our space compels us to hold — — — — T T 
over seme (rre ponderce.— Ep. E.] | ; See British patent No. 26,512, 1905. 


962 


THE ELECTRICIAN, APRIL 3, 1908. 


where / is the frequency. It is easily shown that this equation only 
holds strictly for sine curves, and it will be seen that it involves the 
frequency squared. Should, however, one of the differentials be re- 
laced by the corresponding integral, the wattmeter would at once 

come independent of frequency and wave form. This could be 
accomplished by replacing the quadrature transformer QT in Fig. 3 
by &n ordinary series transformer whose secondary is closed on a con- 
denser. Prof. Wilson added that һе would send in a few notes on his 
experience with Dr. Sumpner's instrument for publication in the Insti- 
tution's Journal. 

Mr. Кекем Epccumbe congratulated the authors, and said that he 
differed from Mr. Evershed, inasmuch as he admired the Paper more 
than he did the instruments. In some respects he felt that the 
authors had been so far led away by their admiration for the virtues 
of the particular instruments described as to overlook those of other 
types—for example, the dynamometer pattern. The authors rightly 
pointed out the objections to the indiscriminate connecting up of 
several instruments to one transformer. He thought, however, that 
an ammeter or induction relay could eafely be worked in series with a 
wattmeter. He did not entirely agree with the authors in their re- 
marks relating to wattmeter errors, but that was a complicated sub- 
ject with which he hoped the Standards committee would deal. He 
preferred to take half the product of maximum volts and maximum 
amperes for the maximum scale reading rather than the whole pro- 
duct so as to allow for the power factors commonly met with. e 
authors had described a portable standard wattmeter, but he (the 
speaker) did not think the accuracy of the instrument (the phase error 
being about 0:6 deg.) would be sufficiently high for laboratory testing 
work. It was also very important that an instrument of that sort 
should be capable of being easily checked with direct current. and 
this was impossible with these wattmeters. The authors several times 
said that their wattmeters were free from disturbance and stray 
magnetic fields, but it seemed to him that the quadrature trans. 
former which formed an integral part of the apparatus was quite as 
susceptible as any dynamometer, and, moreover, owing to its situa- 
tion close to the ’bus bars was even more ex tothem. It was true 
that an iron shield was shown, but this might just as easily have been 
placed round the current coil of the wattmeter. Iron in the quadrature 
transformer would havo all the evil effects mentioned in connection 
with iron in the current coil of a wattmeter. It seemed to him to be 
merely transferring the errors from the wattmeter to the transformer. 

Dr. GisBERT КАРР said that in his collection he had one of Dr. 
Sumpner's instruments, and he was astonished at its accuracy, con- 
sidering that it was almost the first instrument that Dr. Sumpner 
made. Ho had always found that the instrument was independent of 
frequency. He thought that the use of iron in such instruments was 
а step in the right direction. 

Dr. C. V. DRYspALE wished to add his congratulations to those of 
the earlier speakers. Everyone must admire the instruments which 
had been shown so effectively, and the beautiful theory which underlay 


— 


Fiu. 5. 


Fic. 4, 


them. He would confine his remarks to the wattmeter as beiug the 
more interesting and valuable instrument. Apart from dleottostatie 
aud hot-wire wattmeters, they had been accustomed to two types of elec- 
tromagnetic wattmeter— the dynamometer and induction types How 
could the authors’ instrument be described * At first sight it appeared 
с a dynamometer instrument on a new principle, as it had fixed 
E moving coils, but it differed in having an inductive shunt circuit 
апа a quadrature transformer in the main circuit. When, however, thev 
came to compare it with the induction pattern they were able at once 
to recognise the similarity. The comparison was best made by dia- 
grams of the two types. Fig. 4 showed the simplest form of induction 
wattmeter, consisting of a metal disc and two magnets. The left-hand 
muet S was wound with a shunt coil, and the flux induced by it was 
herefore, approximately proportional to ;'Vdt. The right-hand ma r. 
net M was wound with a main coil, and in consequence induced a Sur: 
P ys the disc proportional to 6C/ét. This current crossing the field 
of 800 кое! ‚рне a torque proportional to the mean product 
акр п A t, and it was easy to show that thie was the same as 
1 ы $ e mean power in watts, whatever the frequency or wave 
N 18. : similarly represented the authors’ wattmeter. The 
tor 5 p pus pa 1 . in cone ruction and func. 

| | the on wattmeter, і 
т 10 moving coil intersected its field. On the ae a he 

quadrature transformer T on the right contained a main cir- 


cuit, a divided core and secondarv circuit; and 

induced in the secondary and moving coils was edie a die 
and wave form with that induced in the disc of the induction 
wattmeter by the main coil magnet. In fact, the authors’ wattmeter 
was ап induction wattmeter in which the currents induced hy the 
main coil, instead of being induced in and carried by the moving disc, 
were induced in a separate coil, and taken through leads to the moving 
coil, and its theory was thus identical with that of the induction watt. 
meter. It might be termed an induction wattmeter with extemal 
induction, This immediately answered Mr. Evershed's difficulty as 
to the induction in the moving coil by the shunt magnet, which was 
identical in effect with the eddy currente induced in the induction 
wattmeter disc by the shunt magnet, and simply increased the torque. 
It thus appeared that the authors’ wattmeter was nothing o de 
an old friend with a new face, and the moment tbis was realised it was 
possible to make comparisons and to appreciate the advance they had 
made. The simple induction-pattern wattmeter could be made a very 
satisfactory instrument; in fact, he had tested a wattmeter of this type 
which showed absolutely no error on zero power factor, which wasan 
extremely good performance. It appeared that the authors, by having 
an external transformer and fine wire secondary, had gained in two re- 
spects—firstly, in being able to eliminate temperature variations by in- 
troducing a considerable swamping resistance, К; and secondly, in 
being able to switch over from circuit to circuit, which had not hitherto 
heen done with any electromagnetic wattmeter. They had lost in dis- 
carding the essential simplicity of the plain induction-pattern instru- 
ment and introducing the complexities of moving coil and transformer. 
as well as air damping ; whereas, in the induction pattern, ape 
was easily effocted by a permanent magnet, D, acting on the same disc 
Turning now to the comparison with the primitive or dynamometer 
wattmeter, there was one essential theoretical difference which bad 
already been called attention to. In the dynamometer pattern of in- 
strument, apart from inductive errors, the torque was directly due to 


the product of the P. D., V, and current C, whereas in the He 
pattern the action of the shunt field on the eddy curreuts indu 0 
the main coil gave rise to a torque proportional to the mean 


of ? 5 x dt. In the simplest case, that of sine wave forms. , xis 
where р = 2 and 74 үш mE taking the product. therefore. tbe 
› : 
frequency eliminated, which was genere true во long 7 11 РЧ 
and induced currents were strictly proportional to the Bagels 
rent which induced them. This could only be true, howe 8 5 
certain range, as was evident from the fact that the instrume 
give no in 


ication on direct current, which was simply Т Ln 
current of frequency zero. The current in the shunt со 79^. 
different for different frequencies. 


In his own (олт of defen 
instrument the speaker had referred to follow the rie du ins 
meter principle as far as possible, and it was ded 19 0 it was ИК 
might also used in this instrument, provided that it **. 
entirely in the main circuit, and that there was an air ТӨР Чанг” 
definite proportion to the magnetic path in the i to resist. 
of this arrangement was that no question of lag due wattmeter. 
which was a somewhat important matter in the iane a no adjust 
had to be compensated for, and the instrument requ! ter in whet 
ment. Fig.6 showed a section of this form of aero "m 
the main coils were wound like the fields of an iron-cla yt 15 ad 
moving coil of narrow or Ayrton-Mather form was employ һе шю? 
he did not claim that this was necessarily better fon of the dym 
instrument, and there was quite room nd 9 9 1 9 а 
mometer and the induction type, he thought ! be ta 
simplicity. He was glad that 9 Kapp had brought ор wn 
wattmeter method of measuring three-phase power, un the prod? 
to understand why manufacturers had not done more 10 rience v^? 
tion of double wattmeters. Ever since his own first ble type š 
wattmeters he had designed instruments of the dou HÀ simil 5 
the form just described it was only necessary to have aby рга! 
tems at right angles, in which case the interference ring сари" 
nil. In conclusion, he considered the method of 1 one. and i^ 
introduced by the authors a most beautiful and ja thod. | 
sure that it had great advantages over nearly every ot ge m 
of course, could be equally well used with any en ‘routs 
meter if a choking coil was introduced into one of the 
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the fact that this method was inde 
form had been entirely established 
greatest value. 

Mr. J. T. IRwin showed the method of compensating for the errors 
in the wattmeter to which Dr. Sumpner referred in his opening re- 
marks. He had brought this method to Dr. Sumpner's notice a short 
time ago, and he (Dr. Sumpner) found on looking up his notes that it 
had also occurred to him. This method was shown in Figs. 7 and 8. 
It is required to measure the power given to the circuit A Ri and 
L, are the resistance and the effective inductance of the magnet coil, 
L, and К, are the inductance and the resistance of the moving coil 
circuit. M is the mutual inductance of the two coils of the quadrature 
transformer and R, is a small resistance inserted in the main cirċuit. 
The vector diagram shows the phases of the various quantities. V is 
the voltage across А В. C, is the current in the main circuit, lagging 
$ radians behind V. F isthe flux in the shunt magnet. The flux ie 
( B 2:3 behind the voltage V, and is inversely proportional to the 

1177 
frequency. The current C, in the moving coil is at least 7/2 radians 
behind the current Ci, and is directly proportional to the frequency. 

1 
LIP 
if the inductauce of the secondary circuit is negligible. To make the 
angle between them equal to ф the current C, has to be advanced 
by an angle Rj/L,U. To do this all that it is necessary is to open 
the secondary circuit at ab, und join the circuit up through the resis- 
tance R, in the main circuit, 
secondary circuit МРС, and Ci Ra, and the resultant E. M. F., if the 


(5 — ed radians 


MP 

behind the current in the primary. When R,/MP = В, Т.Р the watt. 
meter would һе correctly compensated for the resistance of the magnet 
winding and would read correctly in any power factor or frequency. 
Further corrections could be introduced to compensate for the small 


ndent of frequency and wave 
y the authors, and was of the 


The angle between the flux and the secondary current is ¢+ 


resistance R, is joined up in the right direction, is 


Q a 
Оз 
R, ly 
g ! Ly В, 
ao 
02 B 
Fic. 7. Fic. 8. 


self. induction of the moving coil circuit and for the iron, if any, in the 
e transformer. Thus the total angle of lag of the current in 
the secondary circuit behind the flux in the magnet when there was no 


compensation was equal to $ + pote +0 where = was the angle 


3 2 i 
of lag of Cz behind the E.M.F. and 0 the angle by which the flux in 
the transformer lagged behind the main current. "To compensate for 
these last two phase errors it was necessary to increase the value of 


R; so that Re = R +P. 6 When this was true the wattmeter 
MP LP R | 
would read correctly at any power factor for this one particular fre- 
quency. The resistance of the magnet would be correctly compensated 
for any frequency, but the phase errors owing to the self-induction of 
the secondary and to the iron in the transformer would only be par- 
tially compensated for when the frequeucy was greater than this par- 
ticular frequency. Of course there would be over-compensation for 
а frequency less than the particular frequency chosen for exact com- 
pensation. For any practical frequency the phase error would be опу 
а small fraction of the error when uncompensated, which Dr. Sumpner 
had shown could be made very small. 

Mr. ALEXANDER RUssELL (communicated): The authors were to be 
congratulated on the success with which x had developed the many 
interesting types of instrument shown to the meeting. Their tests 
showed that the accuracy of the instruments was sutliciently high for 
central station work and the instruments seemed well adapted for 
switchboard use. There were, however, still one or two little points 
in connection with the theory of the wattmeter and voltmeter that 
needed to be elucidated, but he had no doubt that Dr. Sumpner would 
do this, and, if necessary, slightly modify the design of the instru- 
ments. Perhaps the authors were a little too enthusiastic ubout the 
advantages of shunt electromagnets. It was quite true that the eddy 
currents did not alter the total flux through the core of the electro- 
magnet, but they altered its distribution and that could lead to 
errors. In Fig. 4 p. 876) the authors showed the connections for their 
wattmeter on a balanced load. By а balanced load the electrical 
engineer usually meant that the currents in the three mains 
were practically equal and that the potential differences between 
the mains were also ractically equal. Taking that to he the 
meaning of u Жез 


There are now two E.M.F.s in the 


load, he was not prepared. to admit that 
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the sum of the instantaneous values of the three potentials of the 
mains waszero. Ifone of them were earthed, for instance, that would 
certainly not be true. In systems with an appreciable length of three- 
core cable and the fault resistance of each not very low, the assump- 
tion was permissible, and the method was correct; but the effect of 
want of balance of the potentials should be considered in the proof 
given in the appendix. The magnetostatic voltmeter was an instra- 
ment that would be useful in the lecture room as well as on a switch- 
board, as it was such an excellent illustration of electrical principles. 
Its only practical limitation was that it would not read voltages on 
direct-current circuits or voltages which were partly direct and partly 
alternating. The method of measuring capacity explained by the 
authors would prove valuable in practice, and it was more accurato 
than many more pretentious methods. Не appreciated highly Dr. 
Sumpner's method of considering the theory of phase indieators. 
There were still, however, sotne outstanding difficulties. For example, 
in the neat form of phase indicator for single-phase circuits referred 
to in the Paper, supposing that the applied wave was sine-sha ed, and 
that the 5 the circuit was a resistance, an inductive coi „L, and 
a condenser, K, all connected in scries, when the capacity of the con- 
denser was very small the instrument would indicate a leading power 
factor; as the capacity K of the condenser was gradually increased 
the power factor would increase, passing through its maximum value 
unity when K—-1/(472/?L), where / is the frequency. For greater 
values of K the instrument would indicate a lagging power factor. 
It would he interesting to know how the instrument would behave 
if un experiment was carried out in exactly the sume way when 
the applied voltage wave had harmonics of large amplitude. In 
that case the power factor could never be unity, but (taking an 
extreme case) supposing the maximum value was 0:8, ke had often 
wondered if the pointer of the instrument would jump from 0:8 lead. 
ing to 0:8 lagging at a single bound, a phenomenon which appeared to 
him to be physically impossible, or whether it would be very unsteady 
or simply read wrongly. Exactly the same criticism applied to three- 
hase indicators. He agreed with Dr. Sumpner that ordinary phase 
indicators were of great use in practice, but with distorted waves their 
readings had to be freely interpreted. 
Dr. SuMpNER (communicated) thanked several speakers for their 
enerous appreciation of the instruments described. Mr. Evershed 
ad criticised some of the explanations аз incomplete, but this was 
largely intentional, as the author had no wish to repeat what was given 
in previous 7 The puascmeter was more fully dealt with as it 
was now brought for the first time to the notice of tbe Institution. 
The explanation represented by Fig. 6 (p. 924) was the simplest they 
could think of. He expected it to appeal to a maker of ohmmeters, 
but it seemed that this was not the case. Mr. Evershed had clearly 
grasped the importance of tho E.M.F.s induced in tho moving coil 
circuit. It was one of the most extraordinary facts about these instru- 
ments that the current due to this induced оо was often greater 
than the working current. The conditions had to be, and could 
easily be made, such that the induced current did not affect. the deflec- 
tion. Dr. Drysdale’s contention that these instruments were merely 
forms of the familiar induction wattmeter was thus quite erroneous, 
since the induction effect had to be made cim DAN before the deflection 
became a measure of the power. But it would take too long to fully 
answer the important point raised by Mr. Evershed. It must suffice 
to say that this matter had formed the subject of a thorough investi- 
ation, the results of which were to be shortly published by the Royal 
Society. Mr. Edgcumbe considered the quadrature transformer us 
anything but free from magnetic disturbances, but he had probably 
overlooked the fact that only the secondary coil had to be shielded. 
A stray flux passing simply through the primary produced no effect on 
the deflection. The secondary coil was absolutely shielded by the iron 
because it was placed in the air-gap, and was magnetically short. 
circuited so far as stray fields were concerned. He was more to the 
int when he said that the troubles of the iron-cored electromagnet 
ad been removed from the instrument only to reappear in the trans- 
former. The answer to this was that iron might be used for two pur- 
poses ; to increase the sensitiveness, or to shield the coils from stray 
fields. It was used for both purposes in the shunt electromagnet 
without giving rise to error, but in the quadrature transformer it was 
merely wonted for shielding, because the instrument was already 
highly sensitive. The result was that the air-gap could be so 
increased that the troubles of the series magnet disappeared. The 
irou of the transformer had hardly any etfect on the sensitive- 
ness of the instrument. The result of a long and troublesome 
investigation on these transformers had boen to show that it was 
a mistake to use the iron so as to increase the flux much above 
what it would be if the iron were removed. Dr. Drysdale stated that 
he still preferred the series form of electromagnet. On this point they 
must agree to differ. Mr. Edgcumbe objected to their way of rating 
wattmeters, but if the rating he auggested were adopted the watt- 
meter would either deflect off the scale for full.lond current when- 
ever the power factor exceeded 0:5, or else the instrument would be 
rated for a current for which it would not be commercially used. 
It was no doubt au advantage possessed by mest good alternate- 
current instruments that they could be checked on direct current. 
The multiphase inscruments to which Prof. Kapp alluded were not 
single instruments, but two or more instruments put into one case, 
and arranged to operate on a single moving system, and were only 
correct on the assumption, which could only be approximately true in 
practice, that they consisted of two or more complete instruments, 
each of which when properly connected to the circuit would act by 
itself, and would have its own scale. Dr. Drysdale smoothed away all 
difficulties and theories by looking upon the new instrument as an 
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“old friend,” and as an“ induction pattern wattmeter spoilt by additional 
complexity.” The authors totally dissented from sucha view. In the 
new instrument each part had its definite function to perform, and the 
precision with which it ucted could be accurately proved by measure 
ments quite independent of the normal action of the instrument. 
The mathematical theory of the eddy current instrument had 
proved far too complex for solution, whereas the theory of the 
new instruments had been very completely worked out. Mr. Irwin’s 
resistance method of compensation was one of the two methods referred 
to in the Paper as having been investigated and found satisfactory. 
The other method, involving an extra winding on the electromagnet 
with its ends connected to a condenser, was described in one of the 
patents taken out in connection with these instruments. The resis- 
tance method was very simple and convenient, and was applicable 
when the line current was at low potential and not too great in 
magnitude, such as when current transformers were used. In other 
cases the condenser method was preferable. He was much indebted 
to Mr. Irwin for recalling his attention to this method. 


TEST OF A LIVE-STEAM FEED-WATER HEATER. 


In a recent issue we gave an abstract of a Paper read before 
the Institution of Mechanical Engineers, in which the authors 
(Prof. J. Goodman and Mr. D. R. Maclachlan) arrived at the 
conclusion that a live-steam feed-water heater had no material 


effect on tho-egonomy of a boiler. We give bolow an abstract 
of remarks by Mr. G. Wilkin:on (Harrogate) in the discussion 
whichfollowed the reading of the paper. 

Mr. G. WILKINSON asked regarding the position of the delivery of 
the water into the boiler, because that had a most important bearing 
on the circulation within the boiler. If the water vas cold, it ought to 
be delivered at one point ; ifit was at steam temperature it was better 
delivered at another point. Some makers of heaters advocated the 
delivery at the bottom of the boiler, and for feed water at full steam 
temperature that was prohably the right place. Referring to the figures, 
he found that the CO, was low aa the amount of air used 
in the furnaces high, and although the two tests were no doubt 
on all fours in every respect, and it was a. fair test, still the 
furnace conditions seemed to be somewhat abnormal and rather 
wasteful. With regard to the temperature of the feed, he found that 
that was 12 deg. below steam temperature,and if it was good to raise the 
feed water up to within 12 deg. of full steam temperature, it was surely 
well to go further and raise it to full steam temperature. The number 
of B.Th.U.s added to the feed water in the test equalled 198-2. His 
own experience was that this was much too high to produce economy 
in the type of boiler used. He had made tests—not always short 
tests, such as had been condemned that evening, but long tests ex- 
tending over 6 hours, and in some cases as long as 9 hours, Such 
shorter tests, after the operators had become familiar with the routine 
work, agreed very closely indeed with the long hour tests. He should 
not advocate short tests where the operators were beginners; but 
where they had been in the habit of testing certain boilers fitted with 
automatic stokers, with regular and even feed of fuel, he found it 
possible to make short tests that agreed very well with the long tests. 

he results indicated that a certain number of heat units might be 
ndded to the feed water with substantial effect, on the efficiency, but 
heyond that point the efficiency began to drop rapidly, until finall 
the zero line was reached, and there was no advantage at all. 
With the class of boiler the authors had tested it was not possible to 
put anything like 198 heat units into the water from the steam with 
efficiency. His experience showed him that more heat units could be 
added to the feed water for a Lancashire boiler than for “ dry back 
boiler, and still more for a water-tube boiler, before the efficiency 

gan todrop. His conclusions were based on dozens of tests made on 
several well-known types of heaters, worked under varying conditions. 
For these reasons he took strong exception to the remarks in the open- 
ing of the Paper, where the authors said they had made exhaustive 
tests on a live-steam feed-water heater. His view was that they had 
made an exhaustive test under certain defined conditions, and these 
conditions from his experience were not such as could lead to a suc- 
cessful result and under which he could not expect to get any efficiency 
at all. Therefore, he desired (о emphasise the point that the Paper did 
not in any sense set forth exhaustive results, Unfortunately, many 
makers of live-steam feed-water heaters were in the habit of supplying 
a standard size of heater for every boiler of equal evaporative power; 
this was undoubtedly allowable so long as the initial temperature of 
the feed water to the boiler was already so high that the heat units to 
be extracted by the feed water from the steam could not exceed the 
point of maximum economy. When, however, the initial temperature 
of the feed water was so low that the absorption of the heat k om the 
steam might exceed that economic limit, the case called for a heater of 
Сей design und capacity. There was one point not mentioned in 
the Paper that was of extreme importance: It was necessary to have 
an extremely senaitive draught gauge,and an accurate gas analysis, not 
only of the CO,, but of the other constituents as well It was ‘also 
5 to have a margin in the chimney draught. If one set out to 
155 2 oiler without the live-steam heating, and made the tests with 
e whole of the chimney draught on, when one came to the live-steam 

eating one would find that the number of heat uni 

fürnace gases into the kanes s eat units takeu from the 
: ere so much greater that there were not, 
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sufhcient heat units left to maintain the chimney draught, and, there: 
fore, what was gained in efficiency of ebullition and evaporation in the 
boiler was lost by lowering the efficiency of the furnace, because the 
furnace conditions were entirely changed, and the one neutralised the 
other. Mr. Wilkinson then gave some figures illustrating this point 
He thought that explained the very curious and apparently contradic. 
tory results found in many cases. In conclusion he stated that if Prof. 
Goodman cared to follow the matter up (as he expressed a desire to do} 
he should be very pleased indeed to furnish an apparatus for one of the 
new boilers at the в University to enable him to get the flexibility 
of temperature increment to the feed water. Then, and uot till this 
was done in an accurate manner, would there be an exhaustive Paper 
upon the question of the effect of live-steam feed-water heating on the 
efficiency of steam boilers. 


THE INTERNATIONAL RADIOTELEGRAPH 
CONVENTION. 


(COMMUNICATED.) 


The Marconi and Fessenden (National Electric Signalling 
Co.) Companies of America having asked to be heard in oppo- 
sition to the proposed ratification of the International Radio 
telegraph Convention, the United States Senate Committes 
on Foreign Relations gave these companies а hearing on 
January 15th and 22nd. 


Counsel for the Marconi Company stated that the Company's 
opposition was based on the following considerations :— 

1. It commits the U.S. Government to the policy of Government 
operation of wireless telegrapliy for commercial purposes. 

2. It controls the rates for wireless telegraph service. | 

3. The proposed arrangement represents ап enforced partnership to 
which the Marconi Companies contribute everything and the German 
manufacturers of wireless apparatus nothing; neither invention nor 
capital nor skilful enterprise. | 

4. In effect it is the taking of the property of the Marconi С 
and subjecting it to the use and service of others against the wi 
the owners and to their injury. TM 

5. The Convention provides no adequate means of compensation 

rvice. "T 

ar The Convention if adopted by the United States would va 
the value of the patents issued to Marconi and thus violate t 
national fuith. | к 

7. Itis unlawful and unconstitutional to require a compan) Д 
in telegraph service to receive and forward messages arap diag 
pensation paid, or offered in hand, prior to, or at the time о a me 

8. The rates fixed by the Service кш, ze go wi 

of the Convention are not remunerative. 

^s It pnis Marconi stations were brought uuder а 
nothing could be done without the consent of the Internation : | | 

10. Satisfactory wireless working involves not merely uniform apps 
ratus but uniform methods of working. Me ee 

Counsel for the Fessenden (National Electric Signalling) i mel 
stated that the opposition of this company was based on the 
ing considerations :— T 

1 That the proposed Regulations virtually amounted иу 
of the property of the wireless companiee, and were а =. 
patent contracts entered into between the different si 
the wireless companies, and were thought to be uncoustitut 

2. That the Regulations were impracticable. — — the future de 

3. That they were of such a character as to prevent 
velopment of wireless telegraphy. im 

4. That they expressly forbid ihe use of a number of the mos! 
portant developments of wireless telegraphy. 

5. тры е were premature. 

6. That they were unnecessary. | : " 

As regards the first objection, it was pointed out that ds idee 
in the art of wireless telegraphy had expended large ле мой 
in developing their systems, the amount paid out by more thst 
Electric Signalling Co. alone for this purpose wey 4 alos: 
$750,000; that the working at present was carr! dicidends; that 
that none of the wireless companies were pay!ng x the eapi 
the proposed rates did not permit of any return MT 
invested; and that the Regulations were therefore Pu "operty 9 
thought to be unconstitutional, as taking away Po is 
citizens without due process of law. It was fume in ger t 

That the assumption that the public had any rig егей {ro э 
wireless telegraphy was incorrect. That a patent ires a licent 
franchise in that when the public gives a franchise 1t it own and 


: : hic 

in respect to something which already exists and wh! оозе. Bat 
it therefore has a right to make what stipulation к е something 
in the case of a patent the licence is not given in respec’ hich esit 


which the public owns, but in regard to a new creation m ог! 
merely in the mind of the inventor, to be called 955 Pe bli has m 
the inventor's will, and therefore a thing in which © ае 
right, except as it obtains опе by stipulation with the cern ment! 

hat by the contract between the inventor ug of common mof 
the inventor agrees to add his discovery to the fang it to deco 
ledge instead of keeping it to himself, thereby causing 
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lost art, such, for example, as the case of the amber. varnish which 
was lost to the use of the public for several hundred years until its 
recent re-discovery. That in return for this consideration on the part 
of the inventor the Governments guarantee to the inventor the exclu- 
sive ownership of his invention for a limited term of years. 

That the assumption, therefore, that the public has any rights to the 
invention other than those stipulated by the patent contract is in- 
correct, and that the enforcement of the proposed Regulations would 
he a breach of contract. 

That the right of eminent domain of a Government docs not extend 
to the mental processes of its citizens. 


As regards the second objection it was pointed out that the Regu- 
lations were impracticable in the following respects : — 

(«) By requiring ships to use two tunes only (Regs. 2 and 3) all 
stations were placed, so to speak, on two party lines, thereby pro. 
ducing a maximum of interference and preventing any one station 
workingwhile any other was operating. 

(^) Allowing only five minutes per message, nnd nssuming only 
10 ships each with 10 messages in the neighbourhood of a given sea- 
port, more than eight hours must elapse before the last station had 
transmitted its message. This time is believed to be under-estimated, 
as the Regulations provide that each ship before sending its message 
must call the coastwise station, have à number assigned to it, inform 
the coast station of its distances, its true bearing in degrees, its true 
course in degress, its speed in nautical miles, the number of words it 
has to transmit, must be informed how long it will have to wait, 
whether the transmission is to be iu alternate order or in series, inter- 
rupt the sending after cach 20 words, send an interrogation mark, 
wait for repetition of the last word, &c. (Regs. 19 to 26), which would 
render it difficult to maintain the average time mentioned. This 
excessive delay would cut down the traffic to such an extent as to 
render it impossible for the stations to pay expenses of maintenance, 
and any telegraph engineer will appreciate the difficulty of carrying 
on commercial business under such regulations. 

(c) Placing all vessels on two party lines introduces all thddiffi- 


culties of the party-line method and loses the only advantage, as it 


might easily happen that a ship in distress using one frequency might 
be within range of a number of vessels using the other frequency, but 
outside of range of any vessel using its own frequency. 

The obvious and practical method is to le ally establish a single 
tune to be used exclusively for calling and disons signals, but not. 
for апу other parpose, the transmission of messages to be conducted 
by switching over to other tunes once the call has been received and 
accepted. In this way a ship in distress can always be sure of calling 
any vessel within range, while tlie transmission of messages can be 
carried on without interference or without one ship having to wait 
until the other is finished. 

As regards the third objection, that the Regulat ons were of such 
а character as to prevent th» future development of wireless tele- 
graphy. For example: 

(a) The Regulation (sec. 6, para. 3) that all stations must carry а 
licensed wireless telegraph operator, capable of receiving at 20 words 
per minute, would prevent the instalation of wireless stations on board 
the majority of ships, since only the larger vessels can afford the ad. 
ditional expense of the operator. Many vessels would instal wireless 
telephones, which do not require a skilled telegraph operator, if it 
were not for this Regulation. 

(b) The rules forbidding (sec. 33) the transmission of telegrams call- 
ing for repetition of messages, or for acknowledgment of receipt, or for 
telegrams to be forwarded, or for telegrams to be delivered by express 
or by mail, or for the transmission of money-order telegrains, or for the 
transmission of telegrams with answer pre-paid, or for the transmission 
of urgent telegrams. 

By forbidding the transmission of telegrams of all of the above- 
mentioned classes the commercial field of wireless telegraphy is limited 
to such an extent as to deprive wireless telegraphy of its chief value. 


As regards the fourth objection, that the Regulations explicitly 
forbid the use of a number of the most important developments in 
wireless telegraphy. For example :— un . 

(«) Sec. 3 in effect forbids long-distance transmission in daylight. 
This section states that ships must not use wave lengths exceeding 
600 metres. It is now well-known that daylight absorption is very 
erent for these wave lengths, and that much longer wave lengths must 

е used during daytime. This rule, therefore, virtually forbids wire- 
less telegraphy durin daylight, except within a very limited radius, 
and in case of an explosion or fire on shipboard during daylight the 
vessel would be unable to summon assistance unless by some fortunate 
chance another vessel happens to be within the limited radius imposed 
by the restriction to the short wave length. а Р 

It also virtually prohibits ships keeping in communication with the 
shore for more than 12 hours out of 21. | | 

(b) Sec. 3 states that thesystem employed must be a syntonised 
system, which forbids the use of systems, such as the heterodyne 
system, which do not depend for selectivity on syntony. This would 
not be so injurious if it were not for the fact that the present indica- 
tions are that syntony will in the near future be abandoned as a means 
of obtaining selectivity. | 

(c! The rules of secs. 2, 3 and 18 to 26 virtually forbid the use of 
duplex and multiplex systems. There is no reason why a number of 
ships should not communicate with the same station simultaneously, 
but.the above-mentioned rules forbid this by requiring only two wave 
lengths to be used and the messages to be taken one after the other. 


As regards the fifth objection, it was argued that they were pre- 


mature: The expression that an art “is in its infancy " is a very 
hackneyed one, but if it can be applied to any art it is to wireless 
telegraphy. The fact that the proposed Regulations are unsuitable 
does not reflect in any way on the ability or conscientiousness of the 
delegates, though it would seem that it would have been advisable 


to have consulted the engineers of the various wireless telegraph 


companies before drafting the rnles. The main difficulty, however, 
is that no one, no matter what his knowledge of the present state 
of the art, can foresee the future developments. The question of 
wave length and daylight absorption is an illustration of this, as is 
also the question of syntonised circuits. The time has not yet come 
for any such hard and fixed regulations as proposed. 

As regards the sixth objection, the fact was brought out during 
the hearing by the Committee that the proposed Regulations were 
based upon the assumption that interference could not be kept out. 
This the Fessenden (National Electric Signalling) Company denied, 
and pointed out that with the more recent systems sending stations 
not only did not interfere with the nearby receiving stations, but 
that nearby еш stations could only ascertain whether a station 
was sending or not by going to a considerable amount of trouble. 
The company offered to demonstrate before the Committee the faet 
that messages could even be sent and received simultaneously on 
the same antenna. 

The National Company also produced an official report of tests 
made by the U.S. Government on interference preventers which 
showed that it was possible to keep out interference from a full 
power sending station only 226 yds. away. 

On direct question by the Senate Committee the representative 
of the U.S. Navy present at the hearing freely admitted that it was 
a fact that interference could be kept ont. It was pointed out that 
the Regulations were based upon an incorrect assumption and were 
unnecessary. 

As the result of this hearing the Senate Committe2 on Foreign 
Relations decided to do nothing further for the present in regard to 
the Convention. 


Still more recently another set of recommendations has been 
forwarded by the Administration to the Senate endorsing the re- 
commendation of the Secretary of the Navy that a law should be 
passed (Congressional Record, February 14, 1908; also H. R. Bill 
17,719, 60th Congress, 1st section) making it an offenco, punishable 
by imprisonment for one year or a fine of $2,090, or both, for а 
private station to continue sending when called upoa to discontinue 
by а Navy operator, or to produce interference with a Navy stetion 
when the latter is transmitting an official message. ‘This recom- 
mendation is not accompanied by any recommendation to the effect 
that the Navy stations shall use any means for keeping out inter- 
ference. Before the transmission of this recommendation а сэп. 
ference was sought with the Navy officials with a view to drafting 
& form of regulation which would aecomplish the results sought 
without placing the wireless companies at the mercy of the Govern- 
ment and virtually confiscating their property; but it was found 
impossible to obtain a hearing. 


Brant Rock, Mass., March 7. REGINALD A. FESSENDEN. 


THE OLYMPIA COMMERCIAL MOTOR EXHIBITION. 


The exhibits of commercial vehicles which have been on view а: 
Olympia during the past week do not appear to present any striking 
features of novelty over those of the exhibition last year. In our 
issue of March 15, 1907, we described several petrol-electric systems 
which had been worked out more particularly for application to 
passenger vehicles, such as motor 'buses, char-a-bancs, &c. Since 
the last exhibition considerable progress has been made in the per- 
fection of these systems and their application to standard types of 
passenger vehicles, with the result that considerable interest is being 
created in their performances on the road. The experience of the 
London ’bus companies with petrol-driven vehicles has been far 
from encouraging, and no doubt their engineers would be glad to 
turn to a type of vehicle which, from a mechanical and commercial 
point of view, holds out possibilities of better success than has been 
met with in the running of petrol buses. Pending the develop- 
ment of the storage battery the petrol-electric combination appears 
to be a useful compromise between the all-mechanical and th» all- 
electric systems. 

We commented last year on the main features of the GREENWoop 
& BaTLEY petrol-electric systein, and this year the company is ex- 
hibiting & complete omnibus fitted with their chassis. The 
electric transmission is exactly the same as last year, the only 
difference in the equipment being in the engine, which is 
a 85 н.р, four-cylinder machine. It will be remembered that the 
two motors are suspended in the centre of the frame and that the 
drive is by worm and wormwheel from the motor shafts on to a 
split rear axle. We understand that the 'bus has been run over 
1,000 miles, ar d has proved very satisfactory. The petrol consump 
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PARLIAMENTARY INTELLIGENCE, 


— oo 


DUBLIN AND CENTRAL IRELAND ELECTRIC POWER 
BILL. 

A House of Commons Committee, presided over by Mr. Luke White 
commenced the consideration of this hill on Monday. | 
For the promoters, Mr. FREEMAN, K.C., said the bill proposed to 
incorporate a company and to confer power to supply electrical energy 
for power in portions of the Counties of Dublin, Kildare, King 
County and Queen's County. The generating station would be at 
bertstown, on the Grand Canal. An arrangement had been made 
with the Grar.d Canal Co. by which overhead wires could he carried 
along the side of the canal, which formed the highway to nearly all 
the districts concerned. Owing to presence of peat in the district the 
company would be able, by a process which was not familiar to Eng. 
land, but which was very familiar to other countries, to supply ele- 
tricity at a much cheaper rate than if they had to use coal. What the 
promoters chiefly relied upon was the development under a cheap 
supply of electricity of a great number of trades, many of which would 
be new to the country, but for which that. part of the country woull 
was strongly Aprn hy the 


tion given by the makers amounts to 6 miles per gallon under 
ordinary passenger running conditions such as obtain in the London 
district. 

The Hallford petrol-electric system is represented by a complete 
chassis on the stand of J. & E. HALL, Lro. This is fitted with a 
38 н.р. four-cylinder engine and an electrical combination, which 
includes an interpole dynamo and two series motors. This equip- 
ment is a modification of the Stevens petrol-electric system which 
we described in our report of the last commercial motor show. A 
'bus has been in operation in London on one of Messrs. Tilling's 
routes for some months past, and we understand has stood up to 
some severe running conditions during that period with every satis- 
faction. The entire system was very fully described in a Paper 
recently read before the Society of Road Traction Engineers by 
Mr. Percy Frost-Smith and Mr. W. A. Stevens, of which we hope 
to give an abstract in our rext issue. The equipment has excited 
considerable comment during the show, and we understand there is 
a prospect of its being taken up in the London area. 

On the stand of the DaruLER Motor Co. is shown a 30 H. p. double- 
deck omnibus having a carrying capacity of 84 passengers, 18 out- 
side and 16 inside. This is fitted with the Auto-Mixte petrol electric 
system, which was fully described in The Electrician of March 2, 
1906, p. 807. There has been no modification made in the general 
details of the system, but by the introduction of a 30 H. . Daimler 
engine the equipment has been rendered somewhat more reliable. 
The dynamo has been manufactured by Messrs. Dick, Kerr & Co., 
and the cells are of the Tudor Company's make. The engine and 
dynamo are so hung on the chassis that they can both be with- 
drawn from the front of the vehicle, and another set introduced 
in their place. The drive is by cardan shaft on to a worm which 
drives a differential shaft, from which the rear wheels are driven by 
spur gearing. There is a powerful foot-brake on the propeller shaft 
and electrical regenera. | 
tive braking is also ar- 
ranged for. In addition 
there are shoe brakes on 
special rims on the big 
wheels. One of these 


. . LJ d y S Of М і 
vehicles is running теди. ; Ne F S — f n M 
larly in Paris. e un- ku : c * АТА 2 ed 
derstand that an accel- || 9s, ARN A al “Рр i томах т" A 
eration as high as 2ft. || * С отека Р 
per second per second Бу" 
can be obtained with the > M 
equipment. F 

The ELECTRIC VEHICLE ~ — e 
Co.have an exhibit which у кнн? - 
resembles very closely Ld Y^ 


that shown at their stand 


at Cordingley's. They SEEN ps hover E 


exhibit a double-deck 
electric bus built for the 
London Electrobus Co., 
which is equipped with 
twin motors having a 
chain drive. This vehicle was described in The Electrician of 
December 6, 1907, p. 282. The average speed is 12 miles per hour 
and the mileage range 45 with a full complement of 84 passengers. 
There is also shown an electric emergency repair waggon, suitable for 
fire brigades, tramway overhead equipment, &c. The same company 
exhibit а 15 owt. to 1 ton light delivery van equipped with a single 
motor, cardan shaft drive, and special controller giving four speeds 
forward and two reverse ; the mileage range is stated to be 50 and 
the speed 20 miles per hour. 

Messrs. Hans RENOLD are again showing their special chains for 
heavy and light motor vehicles, and the exhibit includes the motor- 
driven stroboscope, by which the actual contact of the “ silent ” chain 
чо ers 155 ae wheel can be observed under running con- 

is novel equi ibed in The Electrician 
March 15, 1907. p Ae pment was described in The Electrician of 
_ In the gallery a very striking exhibit is made by F. Krurr, who 
is represented in this country by August Reichwald. On the wall 
at the back of this stand a number of large panels have been fitted 
up, on which are specimens of the special steelwork which is carried 
out by this firm for chassis frames, crank shafts, brackets, tie rods and 
steel balls. A speciality is made of pressed steelwork for frames, many 
of the pieces in this case being the length of a motor-’bus chassis. 
On one of the panels test pieces are shown which have been twisted 
into all manner of shapes without the material being broken in 
any way. This firm are certainly to be complimented upon the 
wir eects effective arrangement of their exhibit. 
5 Ковіххох also exhibit in the gallery, speci- 
9355 atonia bearings, rods, valve spindles, хс. These are 
15 e y the Eatonia " process as applied to alloy castings, which 
ae ers claim eleminates the troubles due to segregation of the 
ent constituents of an ullov, so that a practically let 
equality of the st 8 is m mol s 
pu ese ructure of the mass is obtained. This ensures an 
equal distribution of the load over every particle of the wearing surface. 


he eminently suitable. The scheme 


Dublin Industrial Development Association, and was a 


so supported 


by the Dublin & Lucan and the Dublin & Blessington Tramways 
Companies, Blackrock and Kingstown Councils, Kathdown Union. &. 
The advantages claimed for the scheme were: (1) Cheap navigation 


hy means of the Grand Canal ; (2) cheap land ; (3) 
were of importance to manufacturers; an | 
electricity was to he generated by gas engines using pea 


cheap rates, which 
and (4) cheap power. The 
t fuel, Ап 


arrangement hal been made with an owner by which they proposed m 
buy 500 acres of the nearest peat bogs to the generating station, 
which contained a depth of peat which would en 
supply for a great number of years on the most. favoura 


OFFALY 


smallest cost, they found that Salford 


Neweastle-on-Tyne at 0'13d., whereas the promoters d 
they could НАИ at 0:054. per unit. The by-product of өйүм 

ammonia which would be recovered in the course 
expected to pay the cost of the peat. The capt 
would he £450,000 in £1 shares, with borrowing po 
The first. installation would cost about £100,000 to 


е 


Mar ок AREA Or Ркозксткр DUBLIN AND CENTRAL IRELAND ELucrRIC PowEkR SCHEME. 


Taking the electrical works . prenent O 9d. per пайы] 


able them to obtaina 
ble terme. 


Boundary of Ате of Supply show ths. % „%% 
Courty Boundaries . ren 


A f tt 
Canals N 20000" M mi 
Site for Propesed S thes. 0 


ted st the 


thet 


of the process ¥# 
tal of the compu 
"озеро 
290, гей. The 


Er 


might be steadily increased as from time to time req scheme vi 


were the first works of the kind employing par 
promoted by thoroughly sound and su stantial peop. 
willing to back their opinion by becoming subscribers. 


ui 
The 


e, who were que 


These include! 


| MP. 
Мг. Samuel Geoghegan, Mr. Basil Wilson and Mr. Arnold a iem 


Mr. Jons 8тскокох, M. Inst. C. E., said he was engaged in 
with the Niagara power scheme and the Belfast po 


ares d 


latter having now been taken up by Dr. Mond. The Fol which тик 


supply under the bill was 1,460 sq. miles, а great 


of 


: Witas 
present waste land, no less than 300,000 acres being bog ne ify the 
described in detail the process by which it was pro ting station be 
peat. They had fixed on Robertstown аз the опе be an average 
cause it was the nearest substantial bog to Dublin. : 


В vet 
depth of 25 ft., and was estimated that 500 acres would g à 


15,000 n.r. for 50 years. The 700 acres in the district w 


them with 35,000 m.r. for 300 years. 


In the whole ares 


: l 
enormous amount of potential power, enough to supply 


facturers for many centuries. 


would be taken up for electrical, chemi 


Generators would 


, would cost £600,000 altogether, whicl 


mains. The prospective. customers 
Pramways, the Dublin & Blessington 


: t 
and Blackrock and Kingstown Councils. Dublin Coun ор 


claimed to have the same rights as 
them that meant to spoil the whole sc 


; would include н 
included the Dublin 
Tramways, the Gra 


Dublin Corporation 
heme, and prevent 


kw., of which 
cal and metalurgijos! ler 
e put down in units of 5,000 kw. 125 milesol tr 


y Comme 


т past 
The works at Robertatown i» 


басгех. The power house would have а са acity of 15,000 
first instance they proposed to produce 12, 


„ In 
1700 
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from carrying out their arrangements with the Grand Canal Co. As 
to Pembroke and Rathinines, the bill only stipulated that thev should 
take their supply from the company if they wanted it. There was no 
intention of competing with the Alliance & Dublin Consumers’ Gas 
Co. in the supply of gas. Witness added that the peat, which contained 
about 25 per cent. of moisture, would be dried atmospherically. The 
overhead wires from Robertstown to Dublin would be high-tension 
wires. 

Mr. Strrekon stated, in re-examination, that his estimate for oh- 
taining peat from the bog at. remunerative prices was correct. He 
looked for the success of the scheme to the starting of new works, 
and not so much to existing industries. 

Capt. Н. RrALL Sankey (late RE.) said he had made a special 
study of the utilisation of peat, and his investigations showed that 
tFe value of the by-products obtained from peat compared with those 
obtained from coal was about double. Under the old method of 
treating peat the cost was ds. 2d. per ton; under the Zeiger process 
it would be only 3s. per ton. By the process to be employed under 
the scheme the value of the by-products recovered from the peat 
would practically wipe out the cost of the fuel. Out of each ton of 
peat used they would get 8s. for by-products. The system proposed 
was in active commercial operation in Sweden and Germany. 

A number of witnesses gave evidence in support of the Bill, in- 
cluding Mr. Eller, à member of the Swedish Government School for 
the encouragement of the peat industry. 

Mr. A: К. TALHAM (partner in Barr, Nelson & Co.) said his firm acted 
as solicitors for the Yorkshire Electric Power Bill, and the clause in the 
present bill precluding the company from going into the towns with- 
out the consent of the Corporations was also in the Yorkshire bill, and 
Leeds Corporation afterwards applied to the company for a supply of 
electricity for à customer whose works were near the city boundary, 
as the Corporation did not wish to go to the expense of laying mains. 

Mr. Busue then addressed the Committee on behalf of Dublin Cor- 

ration, Mr. GREIG for Rathmines and Sir RAL. DH LiTTLER for Рет. 

roke Council and Dublin United Gas Co. 

Mr. FREEMAN, in replying for the promoters, said the argument that 
the company’s supply of current was not necessary because there were 
no manufacturers in the district was really an argument in tavour of 
the scheme. It had been found in such places as the heart of York- 
shire that people who had steam plant would not scrap it and take 
electricity. The people they got as consumers were those who had no 
plant, and who would never have come to manufacture in Yorkshire 
at all had it not been for the exisence of the power company. No evi- 
dence had been called against the bill, because all the evidence that 
could have been called would have confirmed all that had been said as 
to the value of the industry. Capital could not be subscribed until one 
knew what the bill was going to be. He did not recollect any power 
bill where people had come forward and said they would subscribe any 
detinite amount. : 

The CHAIRMAN said there was a serious responsibility cast upon the 
Committee with regard to being satisfied as to the financial prospects 
of the undertaking, and, after an adjournment, he stated that, after 
careful and full consideration, the Committee had come to the unani- 
mous decision that the preamble of the bill had not been proved. 


POST OFFICE TELEPHONE SERVICE AND TELEPHONE 


RATES. 


In reply to a question by Mr. Hudson, the Postmaster-General (Mr. 
Ѕүрхеү Всхтох) stated in the House of Commons on Wednesday that 
he considered the Post Office telephone system should be conducted 
on a sound business basis—that was to say, that the revenue should 
be sufficient to provide for current expenditure of all kinds, for the 
maintenance and. adequate renewal of plant, aud for interest at 5 per 
cent. on capital, together with a moderate, but not excessive, margin 
of profit. In order to ascertain whether the rates were fixed 
at в level sufficient to satisfy those conditions, and to put the 
telephone service on a business footing, it was necessary that there 
should be a clear separation between the revenue and expenditure of 
the telephone service and the revenue and expenditure of other 
branches of the Post Office, especially of the telegraphs. The various 
branches of Post Office work were, in practice, frequently conducted 
in the same building, sometimes by means of the same plant and 
under the supervision of the same persons. The separation of cost 
was consequently a matter of some difficulty. Last autumn, there- 
fore, he appointed an expert committee, including the president 
of the Institute of Chartered Accountants, to investigate the 
question, and to advise as to the best method to be adopted 
for separating the accounts. The committee had not yet finished 
its work; but, as a first result of their investigation, the esti- 
mates for 1908-9 had been presented to the House in such а man- 
ner as to separate the expenditure on telegraphs and telephones, 
апа the telephone revenue would be shown separately. The 
new telephone rates must to some extent be regarded as experimen- 
tal. The conditions under which the Post Office service was conducted 
would be considerably modified when the system of the Nationa! Tele- 
phone Co. was taken over by the Post Office at the beginning of 1912. 
Although it was not possible for him to pledge his successors, he an- 
ticipated that the principles which he had stated as those which should 
determine the rates would be accepted by them ; and the rates would 
doubtless be from time to time modified in accordance with those 
principles, 


London United Tramways Bill.—Th«3tanding Orders Committee 
of the House of Lords have decided to dispense with the Standing 


Orders in the case of this bill on the application of the promoters. 
Surrey and Middlesex County Councils refused to consent to the con- 
struction of a tramway over Kew Bridge unless the company agreed to 
pay £2,000 a vear. This was equivalent to £5,700 per mile. The com- 
pany's parliamentary agent submitted that the Councils had no right 
under the Standing Urders to withhold their consent on condition that 
such terms were entered into. A bargain such as that ought to be con- 
sidered by a Select Committee. 


London-Wiudsor Motor Road Bill.—The promoters have de- 


cided not. to proceed further with this bill. 


LEGAL INTELLIGENCE. 


Es 


West v. Bristol Tramways & Carriage Co. (Ltd.) 


In the Court of Appeal last week this appeal action was decided- 
Some time ago the rder of Bristol gave judgment in favour of 
plaintiff, and Mr. Justice Phillimore and Mr. Justice Walton, sitting 
as a Divisional Court, refused to ret aside the Recorder's judgment. 
Plaintiff, a florist and market gardener at Cheltenham-road, Bristol, 
asked for damages against defendant company for injury done to 
1 plants, growing crops of flowers, &c., by the hanes arising 
from the paving of defendant company’s tramway route with creosoted 
wood blocks. 

Against this decision of the Divisional Court defendants now ap- 
pealed. After arguments by counsel for defendants, who contended 
that there was no ground for action as defendants were protected by 
their special Act, the work of wood paving being compulsory to 
enable defendants to carry out their statutory obligations, and also 
that, despite the small amount (£40) at issue, a great principle was 
involved in the action, 

The LORD Chikr Justice said these contentions failed, and the 
appeal must be dismissed, with costs. 

he other judges (Sir GokELL BARNES and Lord Justice FARWELL) 
concurred, and the appeal was dismissed accordingly. 


London Blectron Works Co. (Ltd.) v. Wagner. 

Last week Mr. Justice Ridley and а special duy heard this action 
by plaintiffs for an injunction to restrain defendant from committing 
an alleged breach of agreement and for threatening to break it. Defen- 
dant denied the breach, and pleaded the agreement was void. 

Mr. McCaut, K. C., for plaintiffs, said the case was опе of considerablo 
importance to persons making contracts of employment. Plaintiff com. 
pany was formed for working a secret process which might be described 
as “© detinning," by which tin boxes or ae made of tin was put 
into an apparatus consisting of a tank filled with a certain chemical 
mixture and agitated by a powerful electric current, which succeeded 
in taking the tin offand keeping it pure. The company had a capital of 
£40,000, and dealt with about 15,000 tons of tin each year, and out of that 
it got pure tin to the extent of about 2 per cent. Before 1897 the process 
had been tried in various ways. The busis of plaintiffs’ success and 
the foundation of their prosperity was this secret process, which other 
people were anxious to get and which plaintiffs wished to keep others 
out of the field, so as to avoid competition. On Aug. 26, 1905, plaintiffs 
and defendant (a foreigner) entered into negotiations for securing 
defendant nt the London works of plaintiffs, and an agreement was 
entered into on Nov. 20, 1905. That agreement provided that de- 
fendant was not to enter into а competing business in England, and 
that he was not to disclose any of the processes or modes of business 
carried on by plaintiffs Defendant turned out to be a professional 
chemist, and probably in the course of 12 months defendant learned 
all that was to be learned about plaiatiff's business; but he proved 
himself an insubordinate employé. In 1906 he told one of plaintiffs’ 
employés that he was in communication with a rival manufacturer (a 
German), and this coming to plaintiffs’ notice they gave defendant 
three months’ notice to terminate the agreement, as provided. Plain- 
tiffs declined to release him from the terms of the agreement and de- 
fendant began to threaten that plaintiffs, in the course of their business, 
carried on certain wrong practices which he was prepared to disclose, 
and he finally said that whether plaintiffs agreed or no he would not 
be bound by the covenants. He left the plaintiffs on March 5, 


1907. In April the directors of plaintiff company found in a Ger- 
man journal a description of plaintiff's process, purporting to be 
written by a certain Dr. Mennike. He (Counsel) would ask the jury 


to say that that article could not have been written except upon in- 
formation supplied by plaintiff. Ifthat was so there had been a gross 
breach of the agreement which plaintiff had entered into. 5 
there was a penalty clause in the contract, plaintiffs did not ask for 
damages against defendant, but for an injunction. 

Mr. Pol Lock, К.С. (for defendant) said that defendant denied em- 
phatically ever having done anything in breach of the agreement. 

In the result, defendant, while denying that he had committed any 
breach, gave the undertaking asked for, and it was decided that eac 
party should pay their own costs. 


Acton District Council v. London United Tramways (1901) (Ltd.) 


At Brenford County Court on Friday Judge Roberts delivered hie 
reserved judgment in this action by plaintiffs to recover £25, cost of 
removing snow from the main road through Acton, along which a 
double line of electric tramways ran. By the Tramways Act, 1870, 
the company is bound to keep the track in good and proper repair, 
and the act was (said counsel) incorporated in the London United 
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Company's Acts. In Dec. 1906 there was a heavy fall of snow, and 
the company used a snow plough to clear the track, resulting in the 
snow being thrown on the margins of the road. To prevent obstruc- 
tion to traffic Acton Council had to clear the margins, and they now sued 
the company for £25, cost of the work. Alternatively they claimed 
damages under the Tramways and Public Health Acts for nuisance 
and obstruction. The defence pleaded that the only obligation on the 
company was to keep the track in proper repair - that was, to main- 
tain the surface as originally laid. It was not incumbent upon them to 
remove snow. As to the nuisance, proceedings could only be taken after 
notice to abate had been neglected, and then only by way of penalties. 

His Нохоги said that under sec. 28 of the Tramways Act the only 
question was the extent to which the words good and proper repair 
of track applied. Having regard to the decisions in ‘‘Ogston v. 
Aberdeen Tramways Co.” and Dublin United Tramways Co. v. 
Fitzgerald,” he came to the conclusion that the duty of scavenging 
the whole road fell upon the local authority, and there was no duty 
resting on the company to remove snow, or any slippery state of the 
track consequenf upon a fall of snow. He was strengthened in that 
view by the fact that in the London United Company’s Acts the dis- 
trict of Acton was one of those in which the company did not under- 
take to do the scavenging of their track. With respect to the point 
of nuisance an obstruction was caused, and the company had exceeded 
their rights. He thought the action properly brought and that the 
question of prior notice would not apply in this case. Ho thought the 
#25 expended on clearing the obstruction represented the measure of 
damages, and found for plaintiffs for this amount, with costs on the 
higher scale. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


An electrical engineer is required by the Government of Malta as 
assistant in the electric lighting works. The engineer appointed will 
be required to take charge of an eight-hour shift at the central station 
for seven days a week, and to carry out wiring or other electrical work 
that may be required. Salary £120, rising to £150 per annum by 
annual increments of £10. First-class passage out and home. Ap- 

lieations to the Crown Agents for the Colonies, Whitehall-gardens, 

ndon, S.W., by April 18. See advertisement. 


А shift engineer is required for a hydro-electric station in the 
Snowdon district. Candidates must have mechanical electrical 
training, and be conversant with three-phase e.h t. working, &c. 
Applications to Chief Engineer, North Wales Power & Traction Co., 
Llanberis, R.S.O., Carnarvonshire. Sae an advertisement. 


Ап engineer is required to take charge of a switch and controller 
shop. Wide experience of methods of production and piecework 
prices essential. See an advertisement." 


Applications are invited for the chair of Civil Engineering at the 
University of Liverpool, which has recently been established in the 
Faculty of Engineering. Particulars from the Registrar, to whom 
applications, with 12 copies of testimonials and references, should 
be sent before Mav 15. 


Mr. J. T. Cornish, M. I. E. E., chief engineer to La Capital Trac- 
tion & Electric Co., has keen appointed chief engineer to the 
City of Santos Improvements Co. (Ltd.), owners of the local elec- 
tricity supply, tramways, gas and wate: undertakings. 


The Bombay Government Gazette“ recently contained an 
announcement that Mr. W. F. S:uart-Menteth, temporary engineer, 
1s appointed an electric inspector under the Indian Electricity Act, 
III. of 1903, with effect from July 1, 1907. | 

Senor Don E. Ortuño has been appointed Director-General of 


Spanish Posts and Telegraphs, in succession to the Marquis of 
Valtierra. 


5, ашан d the charge made to the Aberdeen 
an Tramways Co. for electrical i 
Board of Trade атыгай. F 


Argentina. — The Review of the River Plate" says a monster 
public meeting was recently held at La Plata to protest against the 
е перев of vu) ы Senate to sanction the various 

or the electrification of the t ich i 
under xi cep ө tramways which it has had 
r. Pedrialli, representative of the financial group owning all 
үн Buenos Aires tramways except the Lacroze and Port of Husos 
ue lines, has put before the municipal authorities a scheme for 
d e ов А а Belga-Argentina, Buenos Aires Electric 
ires elgran i 
Argentino Tu ы ce grano systems with that of the Anglo. 
r. Otto Francke has deposited the $50 0)0 required 
teo under his concession for the construction ofa high speed electric 
Бе from La Plata to Buenos Aires, odd БУИ ta idt 
o meet the continued demand for current the Rosario Electric 


Light Co. are installing two 1.5 i Р ; 
economiser at their Works: 1900 kw. generating sets and a Green's 


Australasia.—The “ Australasian Mining Standard” says: Mr 
G. A. Julius, who was recently enga:ed to report on the condition of 
Sydney municipal electricity works, has submitted an interim report, 

The boilers are (he reports) in fair order, but the engines require 
immediate overhaul for the heavy winter load; the present staff is in. 
adequate to deal with these urgent repairs and maintain the rest of 
the machinery in working order; the present administration in the 
pore: house із not competent to supervise the overhauling work, anl 

Tr. Julius, therefore, recommends that the contractors who ereete! 
the plant (Dick, Kerr & Co.) be requested to undertake the work. 

Electrical plant has recently ‘been installed at the Golden Bir 
Extended Mine, Chiltern (Victoria). 

Electrical plant had been put down in connection with the Barren 
Jack dam and irrigation scheme (N.S W.), and an electrically. 
operated cable way is being constructed across the gorge capable of 
transporting blocks of granite weighing up to 15 tons, 

The Waihi Grand Junction (N.Z.) Mine Co., who already ux 
electric power, are putting down an electric pump, capable of raisiog 
85,000 gallons of water per hour, for unwatering th» візі; for the 
No. 5 level. 

Fremantle (W.A.) Municipal Electric Tramway Board hw 
adopted a new scale of charges for current supplied to private con. 
sumers, varying from 7d. per unit up to 75 units per math to {і 
over 500 units, with discounts of 14. per unit for payment within 
14 days. 

In the supplementary estimates now before the Commonwealth 
Parliament the estimated cost of a new telegraph line from М. 
bourne to Sydney is included. | 

Casterton (Victoria) refrigerating works have installed a ner 
suction gas engine, which is intended to be used for driving elec. 
trical plant for lighting the town. 

Brazil.—The “ Review of the River Plate announces that the 
Pacific Railway Co.'s chief electrical engineer (Mr. P. W. Beatty! 
is on а visit to England in connection with the contraeis for the 
company’s projected power house at Bahia Blanca, which is to cos 
about £250,000. . 

The British Vice-Consul at Rio de Janeiro (Mr. G. Camptell 
states that in the State of Minas Geraes there are abundant supplies 
of water which are being used for generating electrical energy for 
use in mines, for lighting, &c. Some towns with only 4,000 ae 
ants have electric light and tramways. There are numerous am 
factories, the existence of which mus: depend on economy of wort 
ing, айа these may be regarded as potential consumers. 


Co-operative Electrical Exhibit at Franco-British BN 
tion.— We are informed that a representative demonstration 0 
electricity is to be made at the Franco-British Exhibition. À de 
mittee have acquired a space of 7,000 sq. ft., on which, it 1s sts ж 
will be erected four fire-proof pavilions, where electrical apps 


will be shown. 

We learn that, at a meeting on Friday last, some 15 y 115 pe 
largest electrical manufacturing firms made formal app jm x 
space. The organising manager of the electrical section (Mr. b..“ 


heote) would be glad to have names of any firms desirous of taking 
ae ed Movement: He informs us thet а 1 
applications are dealt with in rotation, and very nearly ha 

allotted. | | "TP 

Doncaster.— The salary of the electrical engineer (Ur. E. 
Rayner) has been increased to £400 per annum. a 
Dundee. At present the charge for electric current m eh 
the tramways is 11d. per unit. The Tramways and eed 
committee recommend that after May 1 the charge 02, orig 
114. If the consumption reaches 2,500,000 units in the 
year the charge is to be 1d. per unit. А 
rs has been taken on 


Duntermline.—A poll of the ratepaye 8 br iib 
following questions: The advisability of the d i etry i 
of a generating station; (2) the taking of a supply ad tion of 
bulk from the Fife Electric Power Co.; (3) the T bu po 
Alex. В, W. Kennedy's recommendation that the 5 кз: 
visional order be transferred to the Fife Со. Тїз а of ре 
Generating station, 823; purchase in bulk, 116; tran 
visional order, 422. TT. 

Eccles.—Oa Wednesday the Council decided to expen® ^^ 
upon additional plant at the electricity wor css. Lighting u. 

Edinburgh.—At a joint meeting of the Elrete en 
Treasurer's committee on Monday a motion by Mr. was adopted 
capital debt should in future be repaid within 25 ans The 02 
Hitherto the debt has been тори on (bp 80 years 05819, 
standing capital debt is about £780,000. ; 

The “Cleaning and Lighting committee have decided ш ы 
electric lighting in a number of streets in place of ЕТШ, 
It has been remitted to the chief engineer (Mr. F. it where si" 
prepare a plan showing streets in the centre of the UA 
ing could be effected if gas were replaced by the a hy Bose irt 

The Electric Lighting committee have decidad to i Md electric r 
from Hanover-street to Charlotte-square by suspen 


lamps. 
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Exhibitions.— Particulars relating to the Scottish National Ex- 
hibition, to be held at Edinburgh from May to October next, can 
be obtained from the manager, Mr. W. H. Knight, 45, York-place, 
Edinburgh. 

H.M. Consul at Rotterdam (Mr. H. Turing) reports that an Inter- 
national Exhibition, comprising sections devoted to commerce, 
industry and science, will be held at the Hague during July, 
August and September next. Particulars from the Secretary, 1/3, 
Nieuwe Havon, {Бе Hague. 

Communications relating to the International Exhibition to be 
held at Brussels for six months from the end of April, 1910, and 
which will include sections for scientific works, machinery and 
industrial products, are to be addressed to the President of tho Ёхө- 
cutive Committee, 34. rue des Douze-Apótres, Brussels. Copies of 
the prospectus (in French) may be obtained at the Board of Trade, 
73, Basinghall.street, London, E.C. Applications for space for 
machinery, &c., are to be in by Jan. 15 next. 


Frome.—An adjourned inquiry into the Council's application for 
sanction to borrow £10,000 for extensions of the electricity under- 
taking was held on Tuesday. 


Gloucester.—The question of the charge to be made for electric 
current supplied to the light railways department has been referred 


to the city electrical engineer of Birmingham (Mr. R. A, Chattock) 
for arbitration. 


Hackney (London).-—The Borough Council have decided to con- 
tribute an amount of £17,000-£18,000 towards the cost of the 
widening of the Mare street and Clapton tramway route. 

Hammersmith (London).—The electrical engineer (Mr. G. G. 
Bell) has submitted a plan for fixing in a new street 8 Osram lamps 
of 50 nominal c.p. each, at a total estimated cost of £166 (£129. 128. 
for mains, and £36. бз. for posts, fittings, &c.). The Electricity and 
Lighting committee propose that the annual charge to be made for 
each lamp shall be the same as that paid by the Council for an in- 
candescent gas lamp of a smaller illuminating power (£3. 1s.). 


, Haslingden.—The Corporation commenced the work of convert- 

ing their tramways from steam to electric traction on April 1. 
Hanwell.—The Council have decided to transfer their provisional 

electric lighting order(1904) to the Metropolitan Electric Supply Co. 


Lecture.—Mr. Sherard Cowper-Coles will deliver a lecture, en- 
titled “ Some Notes on Electrotyping," at the L. C. C. School of 
Photo Engraving and Lithography, 6, Bolt-court, Fleet-street, 
London, E.C., on April 9, at 8 p.m. 

Leeds.—The City Council on Wednesday decided to adopt the 
following reduced charges for electrical energy for power and heat- 
ing as from Ist. inst.: For less than 800 units per kilowatt of the 
consumer's maximum load per quarter 1jd. per unit, from 300 to 
450 144., 450 to 600 13d., 600 to 720 1}d., 720 to 850 1d., 850 to 
1,000 0:95d., 1,000 and upwards 0:94. When the units consumed 
are 375,000 or upwards, but less than 500,000, the charge will be 
0*85d., and for a consumption per quarter of 500,000 units upwards 
0'80d. Current for heating апа cooking, &c., 13d. per unit. 

The chairman of the Tramways апа Electricity committee (Mr. 
Smithson) said the reducti ns were from 15 to 25 per cent , and the 
prices were subject to a discount of 5 per cent. if paid within a month. 


Light Railways.—The Board of Trade have confirmed the 
London, United Tramways Light Railways (Extension of Time) Order, 
1908, amending the London United Tramways (Light Railway 
Extensions) Order, 1904. 

Liverpool.—The tramway traffic revenue for 1907 was £572,822. 
Other items made а total of £583,057. After paying working ex- 
penses the credit balance is £184,893. The balance of £27,793 has 
been devoted to general city rates. 


London County Council.—On Tuesday a loan of £31,806 was 
granted to St. Marylebone for electric lighting, bringing the total 
loan to the undertaking £2,048,000. 

Tramways in Battersea.—The adjourned report of the Highways 
committee was submitted, recommending that the reconstruction of 
the tramways iu Queen's-road, Battersea, be proceeded with, the 
capital cost being £40,440. It was also recommended that the ex- 
isting contracts with the Frodingham Iron & Steel Co. for slot rails and 
conductor rails and with Hadfield's Steel Foundry Co. for special 
track work be extended to include the materials required.—Adopted. 

Electric Supply and Power Bills.—The Parliamentary committee 
brought up their adjourned report on the electric supply and power 
bills, and recommended that the Council should not oppose the provi- 
sion of electric power by private enterprise, but that with a view to 
getting amendments, the opposition to the billy be continued. The 
recommendation was agreed to. 

Manchester Blectrical Exhibition (1908).—A meeting of the 
general committee organising this Exhibition was held at Man- 
chester last week. 

It was unanimously resolved to confirm the recommendations of the 
committee and to proceed with the final details in connection with the 
holding of the Exhibition. The secretary was instructed to enter into 
а contract with Manchester Corporation for the use of Platt Fields 
Park, Fallowfield, as the site, and to accept the lowest tender received 
for the erection of the buildings, the plans of which have been passed 


Corporation for a year. 
received numerous applications and inquiries for space. The secre- 


by the city architect. The buildings have been licensed by Manchester 
We are informed that the management have 


tary was further instructed to enter into a contract with Manchester 


Electricity committee for supply of electrical energy. The current 
available will be continuous at. 200 volts for lighting and 400 volts for 
power, alternating, three-phase 400 volts. he Exhibition will be 
opened on Oct. 3, and will close on Oct. 31. 


The committee appointed Mr. S. G. Castle Russell, M. I. E. E., hon. 


consulting electrical engineer, and Mr. Albert Jennison consulting 
architect. | 


New Books.—An elaborate study of “ Power Gas Producers," by 
Mr. P. W. Robson, chief engineer of the National Gas Engine Co., is 


shortly to be published by Mr. Edward Arnold. 


. Messrs. A Constable & Co. have in hand for immediate publica- 
tion Steam Electric Power Plant," by Frank Koester. 


Obituary.— The death took place on the 25th ult. of Mr. Oscar 
Schólzig, manufacturer's agent, &c., of Dashwood House, New 
Broad- street, E. C., in his 61th year. Mr. Schölzig was well known 
in electrical trading circles. 


Personal —We are informed that, in view of the extended 
absence abroad of Mr. J. Sutherland Warner, Mr. E. C. MacKellar, 
who joined the staff of the Warner Engineering Co. last year, has 
taken over the managing directorship of that company. Mr. 
MacKellar has had an extensive experience in traction and lighting 
work with Messrs. Bruce Peebles & Co. and previously with Messrs. 
Vickers, Sons & Maxim. 

Mr. J. A. O'Brien, who was for several y:ars on the engineering 
staff of the Britieh Electric Traction Co., has recently resigned the 
position of manager of the Barnsley Tramways, and has been ap- 
pointed a technical director of the Warner Engineering Co. 


Port Glasgow. The Council have decided to enter into an agree- 
D with Greenock Corporation for the supply of electricity in the 

istrict. | 

Greenock Council will lay h.t. transmission cablea to Purt Glasgow 
and Lt. cables in the burgh—the whole expenditure to be borne 
by Greenock except in cases where a consumer's demand is of an ex- 
ceptional nature, when supply will be given under a special agree- 
ment. Port Glasgow has the option to purchase the undertaking at 
the end of 28 years. The charge for supply is to be the same as in 
Greenock, and any deticit is to be met by Greenock. 


Post Ойсе Telephone Service.—A Post Office exchange and 
call offica were opened at Blandford on April 1. 


Showrooms.—Hull Electricity committee have decided to open 
showrooms in Jameson street for the display of electric light 
fittings, motors, heating apparatus, &c. 

South Shields.— The total receipts of the tramways for the year 
ended March 81 were £29,091. 14s, 7d.,compared with £23,992. 1s. 9d. 
in 1906, the passengers carried were 7,202,418, compared with 
5,924,929. 

Stoke.on Trent.—In future the price of electricity will be 7d. per 
unit for the first 60 hours’ maximum demand per quarter and 2d. 
after, but no consumer is to be charged above an average of 5d. per 
unit. A discount of 73 per cent. will be allowed upon accounts paid 
within a month. Е 

The Popular Electrobus.—At Marylebone (London) Police-court 
on Friday last, Arthur Burgess, driver of an electrobus, was sum- 
moned by the police for exceeding the speed limit. 

The bus (said the police) was timed over a measured furlong, and 
covered the distance at a speed of over 16 1niles an hour. Defendant 
protested that the 'bus could not possibly travel at that speed. 

Mr. BALL, traffic manager to the Electrobus Company, said the com- 
pany had 11 electric 'buses running in the streets. These omnibuses 
were specially designed and constructed for the London streets, and 
the mechanism was so arranged that they could not, uuless running 
free wheel, which was not the case in this instance, exceed a speed of 
12 miles an hour. He was prepared to prove this by expert evidence 
if ап adjournment were enu 

The MaaisTRATE (Mr. Paul Taylor): I think the electrobuses ought 
to besupported, and I hope that they will be a success, and that elec- 
tricity will eventually abolish petroleum from the streets. An ad- 
journment was hardly necessary. He would fine defendant 10s. with 
£s. costa. 

Tunis.—The Compagnie Electrique de Bizerte has been formed 
to undertake the electric lighting of Bizerta. 

Village Lighting.— Delegates from the Parish Councils of Roger- 
stone, Graig and Machen met at Newport, Mon., on Wednesday, to 
consider а scheme for lighting the districts with electricity. It is 
stated that nothing definite was decided upon, the conference being 
adjourned. 

Walsall.— The total revenue of the electric ty departinent for 
1907 was £18,788. 103. 6d., including £8,606. 03. 8d. net from the 
sale of current for lighting and power, and £4,345. 8з. 2d. from the 
sale of current for traction. | _ 

The total expenditure was £8,795. 10s. lld., including £5,200 for 
generation, £1,274. 28. 10d. for repairs and maintenance, £286. 5s. 6d. 
for distribution and £1,073. 12s. 3d. for management. Interest on 
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loans and stock absorbed £2,992. 165. 


consumers, 695,266 to tramways department and 44,310 for 
lighting) were sold. 


demanded was 980 kw. 


Workhouse Lighting. —Ashton-under-Lyne Guardians have been 
informed that the L.G. Board cannot sanction a loan of £2,000 for 
g:nerating plant for the electric lighting of the new hospital and 
workhouse, as the Board considers that the guardians would not be 
able to generate electricity at less than 3d. per unit, and they could 


buy it more cheaply from the Corporation. 


The Medway Guardians have referred the question of the electric 


lighting of the workhouse to the Laundry committee. 


Worthing.—An unopposed inquiry was held here on Tuesday 
into the application of the Council for sanction to borrow £1,710 for 


electric street lighting. 


Wrexham —Application has been made for sanction to а further 


loan of £6,850 for extensions of ihe electricity works. 

Smoking Concert.—The first annual smoking concert of the 
Finsbury Technical College Old Students’ Association was held on 
Tuesday last at Anderton's Hotel, Fleet-street, under the presi- 


dency of Mr. C. G. Redfern, who was supported by Mr. P. V. 
An excellent 
provided, though the musical tastes of the Old 


Macmahon and about 150 members were present. 
programme was 
Finsburians were not overstrained, the songs being mainly of the 
humorous order. 
talent present, to make 


many of the old students can distinguish themselves in other than 
engineering ways. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Municipal Commissioners of George Town, Penang, invite 
tenders for supply and delivery, f. o. b. British port, for («) four tram- 
cars of the single-deck open-type, and (0) motors and general clec- 
trical equipment for same. Specifications, with forms of tender, can 
be obtained from Messrs. Preece & Cardew, 8, Queen Anne’s-gate, 
Westminster, S W., to whom tenders on or before noon April 15. 
See also an advertisement. 


Weymouth and Melcombe Regis Corporation invite tenders for 
supply, delivery and erection at the electricity works of a 800 kw. 
steam turbine and direct-current generator, surface-condensing 
plant and pipe work, and an extension switchboard panel for 300 kw. 
generator. Tenders to Town Clerk, Municipal Buildings, Weymouth, 
by noon April 18. 

The Metropolitan Asylums Board invite tenders for the installa- 
tion of electric lighting at the South Western Hospital and Ambul- 
ance station, Landor-road, Stockwell, S. W., in accordance with 
drawings and specification of the engineer-in chief (Mr. W. T. 


Hatch, M.I.C.E.) Drawings, &c , can be obtained at the offices of 


the Board, Embankment, London, E.C., wh : 
by 10 a.m. April 15. , ; where tenders must be in 


The Electricity committee of Poplar (London) Council invite 
tenders for supply and erection of various switchboards and gear at 
their electricity works and sub-stations. Drawing and specification 
from the borough electrical engineer, Mr. J. H. Bowden, Glaucus- 
rn Bromley-by-Dow, E. Tenders to the town clerk (Mr. Leonard 

otts) Council Offices, High-street, Poplar, by noon April 29. 


Tenders are invited by Portsmouth Cor i iri 

| | inv l poration for wiring and 

fitting up for lighting by electricity the South Parade pier, i in 

а со а{ Кыыс рк for specification апа 
e town cler г. Alex. Hellard), Т H - 

mouth, to whom tenders by 10 a.m. April 9. F 


Poplar (London) Couneil want tenders b i 
) ) noon April 29 f 
ER of bs 55 or corrugated iron sib пса at 
. Conditions from B i i 
шо йш ы orough Electrical Engineer, Glaucus- 
Limerick Council want tenders by 4 p.m. April 10, for 12 months’ 


supply of stores for the electricity d 7 
Borough Electrical Engineer. y department. Forms from 


The Metropolitan Asyl 
ylums Board want tenders by 10 April 
15 for electric lighti ital and ашан 
Mieten. eee at South Western Hospital and ambulance 
Dublin Corporation want tenders by April 8 for 12 months’ 


supply of coal t ici i i 
tU PP 11 5 A sa eid electricity works, &c. Specification, &c., 


11d., and sinking funds 
£1,664. 7s. 5d. After transferring £519. 15s. 114. to reserve and as 
provision for bad debts, and providing £125 for tramways department 
instalment of loan, there was а deficit on the year of £89. 4s. 9d. 
2,057,080 units were generated, and 1,454,521 units (714,945 to poen 
ublic 
For public lighting there are 19 arc, 12 Nernst, 
6 incandescent and some tantalum lamps. The total maximum supply 


It is rather invidious, considering the galaxy of 
any distinctions, but special attention may 
be called to the songs of Messrs. Н. P. Haywood, S. Driver and 
W. B. Kelly. The O.S.A. Orchestra, under the baton of Mr. E. W. 
Gritton, gave rise to sweet strains, and it is pleasing to note that 


Johnson & Phillips .... 


THE ELECTRICIAN, APRIL 3, 1908. 


Hull Corporation want tenders by first post April 8 for 
coal to the electricity department. Forms Hai the Bei 
Office, Sculcoates-lane, Hull. : 
Hornsey Council want tenders by noon April 21 for 
cable, feeder pillar, joint boxes, &c. Forms from the e 
Electrical Engineer, Tottenham-lane, N. 
Rotherham Corporation want tenders for supply and erection of 4 
500 kw. d.c. steam turbo-generator and surface condensing plant 
Specifications, &e., from the Town Clerk. | 
Tenders are wanted by March 30 for six months supply of stores 
to the Midlothian and Peebles District Asylum, Rosslynlee, Forms 
from Mr. R. A. Smith, 19, Heriot-row, Edinburgh. 


South Shields Corporation want tenders by 10 a.m. April 11 for 
12 months’ supply of stores for the tramways department. Spsei- 
fications from Tramway Manager, Dean-road, South Shields. 

Wallasey Council want tenders by April 15 for 12 months’ supply 
of stores forthe electricity department. Forms from the Engineer. 


Tenders are invited by the Norwegian State Ratlways for supply 
of g.i. iron wire, insulators, &c. ‘lenders, marked Anbud pu 
Telegrafmateriel,” to be delivered at Styrolsen for Statsbanerne 
Expeditionskontor, Christiania, by 3 p.m. April 3. Specifications, 
&c. may be consulted by British firms at the Board of Trade, 73. 
Basinghall-street, London, E.C. Apart from the usual Customs 
duties a preference of from 10 to 15 per cent. is given to Nor. 
wegian manufacturers. In all cases of Norwegian Government 
contracts it is obligatory that a resident agent should act for ten- 
derers not residing in Norway, and be responsible to the Govern. 
ment, but it is not necessary for the agent to be a Norwegian firm. 

Tenders for the establishment of inter-urban telephonic com: 
munication between Las Palmas and Arucas (Gran Canaria Island) 
will be received at the Civil Administration of the Canaries or the 
Registry of the Direccion General de Telegrafos, Calle de Carretas 10, 
Madrid. until April 14. Conditions of contract, &o., are contained 
in the “ Madrid Gazette for March 15, which can be seen at 13, 
Basingball-street, London, Е С. | EN 

The same issue of the Madrid Gazette contains an invitation 
ror propositions (by the same date) for a concession for au electric 
tramway in Madrid, on terms more favourable than those submitted 
by the Campaitia Electrica Madrileña de Traccion. 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders were received by London County Сот 
for the reconstruction of tramways from Brixton to Camberwell :— 


W. Manders (accepted)... 219,276 John Mowlem & Co. . £21 0 
Thos. Done... . 25,924 Dick, Kerr & Co...... 208 
W. Griffiths & Co. . 23,541 George Law . . bl D 
R. C. Brebner & Co 22,879 W. nder wood & Bro. ... к 
W. Muirhead & Co.......... 22,508 R. W. Blackwell & Со. ... Я. 


Bros isss 21,795 

Ey r. Manders is allowed to sub-let to the Improved Wood Pavement 
Co., wood paving ; to the Associated Portland Cement Mr А 
cement ; to the Lahmeyer Electrical Co., bonds: to Hadfiel Ae 
Foundry Co., drain - Poxes; and to Bayliss, Jones & Bayliss, tie- bir 
bolts, &c. | | 
For supply and laying of cables the following tenders were © 

ceived :— 
High-Tension Cables, &с. [35 
British Insulated & Helsby W. J. Henley 8 Co. «n 39.010 
Cables (accepted) Callender's Co. . . 128 
W. T. Glover & Co.... ..... 


Low-Tension Cables, Telephone Cables, dt.. 235 810 


W. T. Henley’s Со. (acc.) 835,101 | Siemens Bros. & Со. ч 
Callender’s Ca. A. ere à 38,746 British Insulated & Helsby 35.4 
W. T. Glover & Co. ..... ... 58,547 Cables .. . 5 
Western Electric Co. ...... 37,050 | Union Cable Co. 
Johnson & Phillips ......... 36:956 | aike ie for de 

For supply of steam piping, valves, water tanks, "ovid 
second portion of the Greenwich generating station the follow 
tenders were received :— . 910,588 18 
John Spencer (Ltd.) (ис- Jones & Co. ...“ 1248 ( 

COPE) зыл seere £10,910 13 Babcock X Wilcox . 11,734 “ 
John Wilson & Co... 13,443 1 S. Russell & Sons 7 ру; i 
Stewarts & Lloyds . . . 13,175 17 | James Oakes & Co... 
Railway & Gen. Eng. Co. 12,918 19 


туй! E 
The successful tenderer has been allowed to sub-let to Mer 
Co., rivetted steel pipes ; to J. Oakes & Co., App 1 water tack 
Staveley Coal & Iron Co, c.i. pipes; to S. Russell Koo 
and to the Cape Asbestos Co., pipe covering. ing tenden 10 
Wimbledon Council have accepted the following 
annual stores. ^ . Siemens Bre $ 
Pryke & Palmer, engine-room stores and castings r Co. . 
Co., cables апа pilot wires: Poulton & Co. and Alp 
duits ; W. Lucy & Co., service boxes and house тая ti 
Co., joint boxes and jointing materials ; British Co., 
transformers ; Ferranti Limited, meters; А. река, Td 
cating oils ; Blumann & Stern, other oils ; Маскеу $ we pker 
descent lamps ; Pestalozzi & Co., arc lamp car ns; rn Electri (Ly 
Co., accessories; Н. G. Mayer & Co., v. i. r. cables; Un 
flame arc lamps. 


sy Co- 
Allen.“ 
C 


The following tenders have been accepted for supply of stores to 
Blackburn electricity department: India Rubber, Gutta Percha & 
Telegraph Works Co., indiarubber solution; Siemens Bros. & Co., 
ozokerit tape, non-hygroscopic tape; British Insulated & Helsby 
Cables, house service fuse boxes; Metallic Seamless Tube C .., 
screwed tubes; Ruboroid Co., insulating tape and paint; Wells 
Oil Co, oils; Andrew & Co., self adhesive compound tape, Glover’s 
diatrine tape, waterproof tape, armature insulating varnishes, &c. ; 
Booth & Openshaw, resin, varnishes, paraftin wax, бо. 


Hampstead (London) Council have accepted the following tenders 
for supplies :—- 

A. Duckham & Co., three years’ dynamo and crank chamber oil ; 
Vacuum Oil Co., three years’ cylinder oil for superheated steam; 
Bowring Petroleum Co., year’s supply crank chamber oil for Willans 
engines. 

Wrexham Corporation have accepted the following tenders for 

the supply of stores to the electricity department for the year ending 
March 31, 1909 :— 
Thomas Hayes, tools and ironmongery ; General Electric Co., rubber 
cable; British Insulated & Helsby Cables, ordinary service cutouts ; 
Venner & Co. and Ferranti Limited, meters ; Sloan Electrical Co., arc 
lamp carbons; Wynnstay Colliery Со. and Barton & Co., coal: S. 
Rogers, wood troughing; Lee, Howl & Co., boiler Solution. 

The Postmaster. General's Department, Sydney, have accepted 
the tender of R. B. Hungerford for supply of five additional sub- 
scribers’ sections and extensions, &e., of common battery switch. 
board at Sydney central telephone exchange, at £9,819. The 
tender of R. В. Hungerford has also been accepted for spring jacks, 
relays, plug seat switches, lamps, and lamp sockets, caps and 
guards, 

ThoP.M.G.’s Department, Brisbane, have accepted the tenders of 
W. T. Henley’s Telegraph Works Co. for lead-covered cable: 
Zwicker, Tod & Co. for cordeau insulators, and A. Sargeant & Co. 
for black iron Y spindles. 

Hammersmith (London) Council have accepted the tender of 
Ferranti Limited for annual supply of electric meters; that of the 
Western Electric Co. for cable. 

Wimbledon Council have accepted the tender of Babcock & Wil. 
cox for two boilers at £4,710, and that of the British Westinghouse 
Co. for a h.t. switchboard and gallery at £2,606. 

The tender of Parmiter, Hope & Sugden has been accepted for 
12 months’ supply to Ashton-under-Lyne Corporation of Ajax 
motor-starting switches. 


Derby Corporation have accepted the tender of Edgar Allen & Co. 
for tramway points at £350. 

Grays Thurrock Council have placed an order with Callender's 
Co. for cables at £178. 

Sculcoates Guardians have accepted the tender of Н. Hyde for 
electrical supplies, &c., for a year. 

Halifax Guardians have placed an order with J. Hamer for elec- 
trical fittings for the workhouse. 

The Metropolitan Asylums Board have accepted the tender of 
Veritys, Ltd. for electric fittings at £23 11s. 6d. 

Finchley Council have accepted the tender of Browett, Lindley & 
Co. for a 700 kw. steam dynamo at £4,528. 

Worksop Council have placed an order with the Mordey-Fricker 
Electricity Meter Co, for 40 prepayment meters at £2. 2s. 6d. each. 

Hammersmith (London) Council have placed an order with the 
British Thomson- Houston Co. for motors, &c., at £1,638, 10a. 

Burnley Guardians have accepted the tender of R. D. Beattie for 
6 months’ electrical supplies. 

London County Council have accepted the tender of W. G. Cannon 
& Sons for wiring the Hackney Downs Secondary School at £249. 10s, 


BUSINESS NOTICES. 

Mr. Morton Beales is severing his connection with Bruce Peebles 
& Со. (Ltd.), and is entering into partnership with Mr. M. M. Gil. 
lespie. The new firm, Messrs. Gillespie & Beales, will have offices 
at Amberley House, Norfolk-street, London, W.C., and will carry on 
business as buying and selling engineers, exporters and contractors. 

Messrs. G. M. Boddy & Co., Newington Works, Liverpool, inform 
us that they have opened a branch depot at Castle-hill, Sheffield, 
where a large stock of electric lamps end electrical supplies, in- 
cluding their metal filament lamp, the Metalik,” for which they 
are having an increasing demand, will be kept. 

Messrs. Estler Bros. have removed to 8, Cross-lane, Eastcheap, 
London, E.C. 

F. W. Smith & Co. (1907), Ltd., have removed to 128, Lord-street, 
Southport. 


Mr. J. L. Drew, for many years manager of John Slater & Co., 
Melbourne and Adelaide, has entered into partnership with Mr. W. C. 
Rowe. The new firm will carry on business as electrical engineers 
and agents under the style of Rowe, Drew & Oo. at 550-552, 
Collins-street, Melbourne. 
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Mr. H. Bloodworth, who recently repr esented the Adams Mfg. 
Co. and was formerly a buyer for Edmundson's Electricity Corpn., 
will in future represent Messrs. Siemens Bros. Dynamo Works 
(Ltd.). Mr. Bloodworth has been attached to the company’s Lon- 
don branch at 1, Abchurch yard, Cannon street, Е С. 


Mr. E. C. Amos, 22, Walbrook, E.C., has been appointed sole 
agent for London and district for Messrs. Wright & Wood's motors, 
dynamos and other specialities. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


At a meeting of the English creditors of Bruce Peebles & Co. 
(Ltd.) on Friday Mr. A. W. Tait (one of the liquidators) presided. 
Mr. Tart stated that on Feb. 14 it had been necessary, owing to 
proceedings tuken against the company, to apply to the Court for the 
appointment of a provisional liquidator. Meetings of shareholders 
were held on Feb. 24, and Mr. J. A. Robertson Durham and himself 
were joint liquidators in a voluntary liquidation under the super- 
vision of the Court. Application was then made to the Court, and the 
voluntary liquidation was confirmed, as also the appointment of the 
joint liquidators. It had been a task to get at the exact position of 
the company at the date of the liquidation. On Feb. 14 the figures for 
assets nnd linbilities were, 10 as follows: Assets (lands and 
buildings), £49,000; working plant, tools and machinery, £80,540 ; 
trade marks, patents and goodwill, £23,557; stocks, stores, work 
in progress, £79,782; debts dne to company (including balance 
on contracts), £87,134: cash in hand and at bank, £1,498; shares 
in power and traction. companies, £119,744; in endowed policies, 
£1,500 : special reserve fund investments, £11,937 ; deficiency 
£165,086, total £617,579. On the liabilities side, they had share 
holders’ capital £291,905 in fully-paid debentures, with accrued 
interest, £76,352: debts due hy company, £169,150; bank over- 
draft, £411,614; special reserve, £11,556 ; general reserve, £27,000: 
total, £617,579. The loss for the period from Dec. 31, 1906, to date of 
liquidation was a very large one. [t was undesirable at a publie meet- 
ing to go into the specific items of loss, but the full details of accounts 
would submitted. at another time. In the beginning the company 
was administered by four managing directors and two ordinary direc- 
tors, of whom he was one. They would appreciate that in a large 
business of that nature matters were more ог less in the hands of the 
managing directors. It was stated in the report for 1906 that the com- 
pany urgently required further working capital, and the shareholders 
at the last general meeting sanctioned the increase of the borrowing 
юмегв for creating debentures, and negotiations were proceeded with 
bor placing the issue. Other measures had to be taken to raise 
working capital for the company’s business, and it was necessary to 
increase the bank overdraft and obtain other loans. The Elec- 
trical Securities Trust, which had been formed, took over a con- 
siderable portion of the securities held hy the company at an 
independent value, which enabled the company to fulfil onerous 
obligations with regard to one of its contracts. "The losses which had 
occurred were due to diflerent causes, but all hinged more or less on 
the fact that the company had been for a considerable time seriously 
n want of working capital. 1907 was a very difficult one for manu- 
facturing concerns generally. The rise in price of raw materials 
caused a great increase in cost of production, whilst the finished 
article steadily decreased in price. During 1907 there was a serious 
falling off in the volume of their business, while administrative charges 
could not be so rapidly reduced. Another cause of loss was a further 
depreciation of securities held by the company, and further loss was 
incurred by the sale of securities during the year. The mnnufactures of 
the company had given every satisfaction, and if the business had 
reat trade in motor con- 
verters. In Jan., 1908, the company sold its gas business, which 
was carried on as а separate unit in Edinburgh. "These works were 
leased to а company, and as an advantageous offer was received it was 
accepted. The proceeds were applied in meeting wages and current 
liabilities of the company. The price received, as regarded the good will 
of the gas section, was more than the sum ic stood at in the books, 
while the machinery and plant were taken over at a valuation. 
The asset item of lands and buildings (£49,000) would, in the event of 


reconstruction, remain at that figure, but in the eveut of forced liqui- 


dation he put it down at £20,000. Plant and machinery, in the event 
of liquidation, would not bring more than £30,000. Stocks and stores 
under reconstruction might bring £72,000. and under forced sale 
£30,000. Reserve fund investments ought to realise £10,000. Shares 
and debentures in other companies would, under reconstruction, bring 
£35,000, and under liquidation nil. Trade marks and goodwill would 
stand at the same figure under reconstruction, but under liquidation 
nil. The assets, he had given them, came to £454,000, but under 
reconstruction they would bring in about £440,000, and under forced 
liquidation £130,000. | | | 
here was a scheme of reconstruction under consideration by which 
£140,000 of the assets would go to the unsecured creditors, £89,000 to 
the debenture holders and £60,000 to the shareholders. He suggested 
that the debenture holders should extend their term for 10 years, sub- 
ject to a sinking fund of 2 per cent. per annum. It was suggested 
further that the trade creditors should accept 7s. 6d. in the £1 in de- 
bentures, which would be redeemed by the proceeds of the sale of 
securities and the co'lection on contract ba ances, &c., and these 
should ke paid within a short time. They would in this way receive 
more in cash than under a forced liquidation, and as soon. The other 
12s. 6d. in the £ should be given them in the shape of cumulative 6 per 
cent. preference shares in the new undertaking. Altogether 120,000 
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cumulative preference shares should be issued, of which 50,000 might 
be offered to the shareholders for subscription. That would provide 
£30,000 for working capital, and for redeeming debentures, &c. 

The second liquidator (Mr. Ronertson-DUkHAM) said in his opinion 
the estimates given by the chairmun were correct, but he thought a 
great deal of cutting down could have been done in regard to the ex- 
pense incurred in managing the business, and that the committee it 
was proposed to appoint would be the best thing in the interests of 
the concern. 

The СилїкмАк then proposed, and it was agreed, that the following 
members be appointed a committee to represent the creditors in the 
liquidation :—Mr. T. О. Calleuder (Callender's Co.), Mr. B. Broadhurst 
(Brush Co.), Mr. F. J. Lamb (London Electric Wire Co., Mr. Ander- 
son (Ferranti Limited), Mr. Gibbous, Mr. Mountain (Mountain & Gib- 
son), Mr. Henderson (Thomas Bolton & S na). representing the English 
creditors; while Mr. Mackenzie and another were appointed to look 
after the interests of Scottish creditors. 

A meeting of the Scottish creditors was held at Edinburgh on 
Monday. The chairman (Mr. J. A. Robertson Durham, C. A.) gave 
particulars of the assets and liabilities similar to those supplied at the 
meeting in London. Mr. Tait, co-liquidator, also gave an approxi- 
mate value of the assets in the event. of reconstruction or forced liqui- 
dation. He said that if they were not in a position to complete their 
contracts claims would arise to deplete the balance coming to the com- 

ny, and as the remainder of the balance was hypothecated to the 

ank, tho amount to be realised by the creditors would be nil. Aíter 
deducting the loss incurred in wiping off work on hand and the ex- 
penses of the liquidation, which would not be less than £35,000, there 
would be a balance of 275.000. £75,000 was practically equal to 
6s. 8d. in the £, and the greater portion of that amount could not be 
distributed among the creditors for a considerable time, probably not 
for two years, as the realisation of that sum was dependent on the 
completion of the work in progress and the sale of the works and plant. 
The sale of the works would be a difficult matter. He was of opinion 
that in the event of a liquidation the best that could be expected was 
6». Od. in Ње E on the unsecured creditors’ claims. If, on the other 
hand, the business was reconstructed on a reasonable footing, he be- 
lieved that, notwithstanding the dull times in the electrical industry, 
it would earn reasonable profits, and when the industry happened on 
better times the business would establish itself as а sound concern. Не 
believed the business carning prospects of the company were good. In 
one line alone the company had practically a monopoly, and the sale 
of that article during the past year had been encouraging and should 
increase in the future. The works themselves were in a otter st ape 
than they had ever been. The business, in addition to having a good 
name ia this country, had an excellent name abroad. If tbe business 
was put on a proper footing it would be possible to push energetically 
its manufactures, which would mean that the company would re- 
establish its position in the electrical industry. 

It was agreed to add the following names to the committee ap- 
pointed in London: Mr. D. F. Wishart, Mr. Thomas Scott, Mr. John 
Cowan (Stirling Boiler Co.) and Mr. Herdman (Hawthorns, Ltd.) 


А statement has been issued in regard to the affairs of the British 
Electric Equipment Co. (Ltd.) (in liquidation). The assets of the 
company were, it appears, purchased by Mrs. Nicholson (who was 
down as a creditor for a considerable sum, but whose claim was with- 
drawn) for £1,000. This amount was received by the liquidator, 
and allows a first and final dividend of 1s. 1144. in the £ on the 
proved debts of £8,119. The Court costs amount to £205. 0з. 8d., 
and the dividend to 2794. 198. 9d. The liquidator notifies that he 
has applied for his release. | 


A first dividend of 5s. in the £1 is announced by Mr. C. J. 
March, liquidator of the Conduit & Insulation: Co., Ltd. The 
li juidator's statement shows that the receipts to date have reached 
£1,606. 78., of which £619. 4s. 14. is now being distributed amongst 
the unsecured creditors. £659. 10s. 7d. has been already paid in 
principal and interest to the debenture holders. The company's 
business is being conducted with a view to its sale as a going con- 
cern, and further dividends will be declared as the assets are realised. 


A third dividend (1s.) will be payable on April 
| d (1s. pril 16 at Mr. J. W. 
Close's, North British апа Mercantile Buildings, East Parade, 


Leeds, in the liquidation of McPhai : " 
Patents Co. (L e n of McPhail & Simpson' Dry Steam 


А meeting to receive an account of the winding up of the Chat- 


ham & Rochester Electric Lighting Co. (Ltd.) will ba h 
at 22, High-street, Chatham? g Co. (Ltd.) will be held on May 1 


À meeting to receive an account of the windi f the Vorl 
Electrical Co. (Ltd.) will be held at Y : ing up of the York 
gate, York, an re 2d. eld at Yorkshire Bank-chambers, Ness. 

À meeting to receive an aecount of the winding up of the Bri. 


tannia Electric Lamp Works (Ltd.) will be hel i 
Worley & Sons. 87, | Bk. london: 105 on April 29 at Jas. 


A еп will be held on May 1, at 7 and 8, Railway-approach, 


London Bridge, S E., to receive an ac indi 
Ў , S E., | count of th 
Medical Electro-Thermie Generator G 152 he | e winding up of the 


The first meeting of creditors w i 
[ as held last woek of Archibald 
Чер аваз trading as Mander Bros., and lately carrying on 
ja > & 293, Victoria-road, Aston, as a cycle dealer, and also as 
r Alander, at 258, Lozells-road, Aston, as an electrical engineer. 


Unsecured creditors £258. 23. 4d., assets £15, consisting of a deben. 
ture in Manders (Ltd.), bad debts £258. 9s. 4d. 


The trustee (Mr. F. Gimblett, 7, Adam-street, London, W.C) in 
the bankruptcy of Fras. В. de Е. Paynter, electrical engineer, 2 
Faversham.road, Catford, S.E , has been released. v 


Sales by Auction.— Mr. Frank О. Bowen will sell by auction, on 
the premises, 60, Worship street, London, E.C., on Wednesday, 
April 15, at one o'clock, the electrical and general engineering plan 
and machinery of the Brockie-Pell Are Lamp (Ltd.), ineludinz 
engineers’ lathes by well-known makers, capstan lathes with ante. 
matic feed, triple-head brass-finisher’s lathe, mulling machines, 
upright drilling machines, hack saws, tapping machines, dise and 
emery grinders, five 44 B.H р. E. C. C. motors, a 30. ampere motor. 
generating set, testing switchboards, parallel vices, &:., ke. Cats 
logues from the Auctioneer, 62a, Aldersgate-street, London, EC. 
See also an advertisement. 


Messrs. Newbon, Shephard & Edwards have been instructed to 
sell by auction on the premises, 10, Ascham-street, Kentish Town, 
London, N.W., on Tuesday, April 7, at 12 noon, the plant, шь 
chinery, stock in trade, office furniture and effects, of а wire and 
cable manufacturer, comprising twisting, winding, lapping, longi. 
dinal and taping machines, American (16 spindle) braiders, silk, 
cotton and rubber and cotton covering machines, steel gored rollers. 
a vulcaniser, 39 H. P. suction gas engine and suction plani, s esm 
boiler, a large quantity of cable and wire testing instruments, K. 
Catalogues from the receiver (Mr. Benjamin Norton), 9, Old Jewry 
Chambers, E. C.; Messrs. Osborn & Osborn, solicitors. 2, Colemse- 
street, E.C.; and of the auctioneers, 274 275, Uppor-street, Isling- 
ton, N. See also an advertisement. 


Premi-es to Let.— Messrs. Rolleston & Co., Groyfriars, Leicester 
and 5, Waterloo place, London, S. W., advertise to be let two-storey 
watermill buildings and premises situated near the Sutton · road. st 
Lower Mitcham, on the river Wandle, with water · wheel, driving. 
tackle and accessories, two cottages, &c. 


Plant for Sale.—Two 95 kw. Belliss-Mather & Platt c.c. sts 
suitable for lighting or traction work, are advertised for sale, wish 
switchboard panels and shunt switches and resistances. Partie 
lars fr. m the Borough Electrical Engineer, Corporation Electricity 
Works, Grimsby. | 

Easter Holidays.—To those looking for а restfal change wt 
the Easter recess, the A.B.C. Excursion Programme just ae 
the Great Central Railway will appeal. The arrangement: | 
Thursday, April 16, cover nearly 600 seaside and inland 
extending through the Midland Counties, Yorkshire, Гах a 
Lincolnshire, North-east and North-west Coasts and pe n : 
England generally For those who cannot leave RT de 
Thursday an extra fast train is provided, departing from Marple 
terminus at 19:25 midnight. Copies of the programme can 
tained free at Marylebone station, at the company в 1 55 
stations, town offices and agencies, or from the Publicity 
ment, 216, Marylebone- road, N. W. 


Travel Sketches. This is an advertising age, an ian th 
railway companies equally with the trading community 10 " 
necessity of bringing their show places" prominent P s 
travelling public. We have received from the Great аў laur: 
way а copy of “ Travel Sketches," which will serve {0 pass р uit 
hour, and at the same time acquaint the reader in a gossipy #9} xli 
some of the advantages which the Great Central Company 


offer in the way of comfortable and cheap travelling facilities. 
CATALOGUES, &c. ett 


С.С. Motors.—A special list of c.c. motors is carried 
Amos, 22, Walbrook. London, E.C., who is the 17 Aue 
Messrs, Wright & Wood, Century Works, Halifax, from scalars б 
have received list No. 25, containing prices ant clades pritë 
machines from ] R p. to 125 н.р. The same list in А 


weights and particulars of standard series crane motors, WAKO" 
mad r These machines are rated on 8 tem 


and the 16801 


Yacht Ligliting.— The modern pleasure vessel is unque и 
the ен Despite the introduction of motor boats . M 
mechanically propelled craft, the yacht holds E abs 
fort, speed, and genuine enjoyment. The larger i un lanm 
in which sails are assisted by steam are gener у ш 
ously equipped, not the least essential feature i Storage © 
being the electric lighting. The Chloride Electric m 
Clifton Junction, Manchester, and London, pon cells fot ysb 
of a tastefully arranged publication describing their eal info 10 
lighting. The preface is devoted to general к 
of the structure and capacity of the cell (known a8 len 
and the remainder of the book is filled with some ехо, 
tions of large steam yachts fitted with this patter in is 
The general style and arrangement of the publier essel. 
would appeal to the wealthy owners of this class 0! V 


T $11. L 
y Шош? 
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* Installation News." —The March issue of ** Installation News” 
is mainly distinguished by short articles on conduit wiring prac- 
tice, the Simplex time element thermal cutout (described in the 
INDUSTRIAL SUPPLEMENT this week), a new watertight plug, and a 
general article on electric cooking. There is also & good illustration 
of the company's new showroom in Charing Cross-road. 

Prache Founda ion Cuskions.— Mr. F. J. Down, 6, 7 and 8, 
Crutched Friars, London, E.., has sent us some particulars of 
these cushions, for which he is agent in this country. Mr. Down 
claims that the Prache system of foundation cushions breaks up in- 
direct vibrations absolutely, and any sudden variation of speed or 
extra twisting momentum would be absorbed without shock. The 
cushions have been supplied to a number of electricity stations, 
printing works, &c. 

Switching Apparatus.— A file containing a number of loose leaflets, 
just issued by Mr. George Ellison, Victoria Works, Warstone-lane, 
Birmingham, is interesting in that the specialities described (circuit 
breakers and motor starters) are now in constant demand. The 
control gear for the protection of polyphase motors will doubtless be 
inspected with considerable interest by station engineers giving a 
power supply from three-phase mains. These starters have an 
automatic release, which protects the motor against overload and 
no-load. In addition to the starting apparatus, a line of substantial 
looking breakers is described and illustrated. This includes а special 
type for traction purposes, which has been on the market since 1898, 
and of which & very large number is now in satisfactory service. 


Electrical Co.'s Literature. — The distribution of literature by the. 


Electrical Co. may be likened to electric power supply—the con- 
sumer gets current in bulk, the buyer gets pamphiots in bundles. 
The latest consignment is a weighty affair, no less than three book- 
lets, each dealing with heavy electrical machinery, electricity in 
printing works, electricity in cotton mills, marine steam turbines. 
The illustrations are well chosen and admirably reproduced, par. 
ticularly the views in the textile mill. We described this latter in 
tho INDUSTRIAL SUPPLEMENT " for June last. The marine steam 
turbine outfits, both the main propelling turbines and direct-con- 
nected turbo-dynamos, are interesting examples of modern design 
and construction in this particular. 


Century Portable Testing Set.—The well-known testing set, The 
Century," made by Elliott Bros., is described fully in a list, Sec- 
tion G, which is just being sent out. 


Choking Coils.—Messra Morris & Lister send us a list of Morcom 
& Walshe inductive loads or choking coils for testing alternators and 
transformers at any required power factor. The apparatus is sup- 
plied single and three-phase, in sizes varying from } to 42 k.v.a. 
capacity air cooled, and from 12 to 1,050 k.v.a. water-cooled. 


Tramcar Construction.—A bulky publication containing details 
cf types of their rolling stock has just been issued by the United Elec- 
tric Car Co., Preston. The cover of this book, we might almost say 
volume, bears an attractive design, and the text and illustrations 
sre as complete as they could possibly be in matters of detail on 
tramcar construction. Every known class of tramcar, railway 
carriage, both standard and special, is described. Every tramway 
and railway engineer should be in possession of a copy of this in- 
teresting publication. 


Gas Drying.—The Sherard Cowper. Coles Co. have just issued a 
leaflet brietly describing and illustrating their apparatus for drying 
gases. 


Insulators A carefully compiled list of insulators and fittings is 
to hand from the Sloan Electrical Co., 15, Fore-street-avenue, 
London, Е.С. The insulators catalogued аге of white porcelain. 


Belting.—The Gandy Belt Mfg. Co. (Ltd), Seacombe and London, 
forward а copy of their price list of beltings (balata, gutta-percha, 
leather, hair, raw hide, &c.), belt dressings and fasteners, lubricators, 
pulleys and sundries. 


COMPANIES' MEETINGS AND REPORTS. 


— — 


AIRDRIE & COATBRIDGE TRAMWAYS co. (LTD.)--At the meeting of 
the company on Tuesday the chairman (Mr. F. W. Chanter) said their 
traffic receipts showed an increase of £82 compared with 1906 ; power 
and running expenses showed a decrease of £70, and repairs and 
maintenance an increase of £42). The report was adopted, and a divi- 
dend of 5 per cent. was declared. 


‚ ANGLO-ARGENTINE TRAMWAYS CO. (LTD.) —The results of the work- 
ing for 1907 (including those of the Buenos Ayres and Belgrano system 
from July 1, 1907) show gross receipts £1,009,568. 8s. 1d. and working 
expenses (including £65,000 put to depreciation renewals funds, in 
addition to amounts expended on ordinary maintenance) £654,076. 5s.1d., 
leaving £355,492. 33. After paying debenture interest, preference 
dividends, &c., the balance is £100,734. 168. 4d. The directors re- 
commend payment of the final dividend (less tax) on the second pre- 
ference shares (absorbing £76,000) and a dividend of 4s. per share (8 per 
cent.) (tax free) on the new ordinary shares (absorbing 48, 000. 


BRITISH ELECTRIC TRANSFORMER CO. (LTD.)— The net trading profit 
for 1907 is about £1,800 greater than for 1906. In making this com- 
parison, allowance has been made for the sales of patents included in the 
1€06 account, &c. In the opinion of the directors the present year should 
show improving results, both on uccount of the success which has 
attended the policy of the board and tbe economies etfected by the 
present management. Aíter writing down certain items of stock, &c., 
and paying all manufacturing costs and the expenses of administration, 
the net trading profit is £6,247. 14s. 8d., less £3.098. 8s. 8d. loss 
brought forward from last year, leaving available £2,249. Єз. The 
Board recommend that £1,300 be allocated to depreciation reserve, 
£914. 14s. to payment of six months' preference dividend to Dec. 31, 
1906, carrying forward £34. 12s. 


BROMLEY (KENT) ELECTRIC LIGHT & POWER CO. (LTD.) —During 1967 
the lamp connections increased from 71,222 to 77,802 8 c.p., aud the 
receipts from sale of current from £13,997. 88. 2d. io £15,237. 17s. 
The works have been maintained in good order and repair, and con- 
siderable extensions have been made to the generatirg plant to meet 
increased demand, and an additional distributing station is being 
erected at Elmstead. The profit is £12,386. Os. 114., and after pay- 
ment of interest, &c., the balance is £8,933. 10s. lld. An interim 
dividend at the rate of 4 per cent. has been paid, and the directors 
recommend a further dividend at the rate of 7 per cent. (making 54 
per cent. for the year). £4,500 is placed to reserve. 


ELECTRIO LIGHTING & TRACTION CO. OP AUSTRALIA (LTD.) During 
the year ended Aug. 31, 1907, the capital expenditure on the com- 
pany’s pos aar ns in Australia оп buildings, plant and mains was 
£14,183. 68. 4d. The gross profit on the two undertakings (at Mel- 
bourne and Geelong) was £16,354. 4s. 5d. Adding dividend received 
on the shares in the Adelaide Electric Supply Co., and interest, &c., 
the total gross profit was £19,741. 4s., compared with £16,202. 6s. 8d. 
for the previous year. Out of the available balance of £5,594. 15s. Zd. 
the directors have transferred £4,000 to reserve. leaving £1,593. 15s. 3d. 
to be carried forward. The equivalent of 76,278 8 c.p. was connected 
at Melbourne for lighting, and 1,553 н.р. in motors, bringing the total 
connections to 125,974 8 c p, and 1,820,879 units were sold. In 1906 the 


figures were 57,610 9 c. p., 935 н.р., 83,130 с.р, and 1,336.660 unite. 


At Geelong the equivalent of 44,582 c.p. is connected (22,150 8 c.p. 
lighting and 701 н.р. power) against 35,912 8 c.p. and 344,591 units 
were sold against 293,843. The Adelaide Electric Supply Co., in 
which the company holds £127,500 ordinary shares, continues to make 
satisfactory progress. 


GATESHEAD & DISTRICT TRAMWAYS CO. Аб the meeting on Tues- 
day, Mr. C. R. Greene, J. P., said despite bad weather and the serious 
depression in the shipbuilding industry, they had during the year car- 
ried 12,177,711 passengers, against 11,859,363 for 1906. The average 
receipts per passenger remained the same, but the average expenditure 
per passenger had been reduced by 0:05d,, and the proportion of ex- 
389195 to receipts stood at 57 per cent. for 1907 against 60 per cent. 

or 1906. 


SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD. & REDUCED. )—The 
total receipts for 1907 amounted to £33,991. 16s. 8d., and the ex- 
yenditure то £18,192. 2s. 9d., leaving, with amount forward, 
£19,605. 11з. £d. After allowing for depreciation and interest, there 
remains £15,478. 19s. The board recommend a dividend of 4 per cent. 
on the original capital as it existed on Dec. 31 last, carrying forward 
£2,478. 19s. At the end of 1907 there were connected to the company's 
mains the equivalent of 162,230 8 c.p. lamps, an increase for the year 
of 17,608 8c.p. lamps. Applications were then also in hand for ап 
additional 5.000 lamps. Although there was a large decrease in the 
gross receipts from Sag o current through the expiration of the 
temporary contract with London County Council for supply to their 
tramways, the revenue from other consumers has incr by £4,000, 
and the output by 551,611 units, an increase of 27 per cent. The units 
sold for industrial purposes increased by over 46 per cent. The 
directors have been successful in coming to a satisfactory settlement 
with the borough of Lambeth over the long-pending dust destructor 
litigation, and consequently the appeal to the House of Lords against 
the decision of the Court of Appeal was withdiawn. "The special reso- 
lutions for reducing the share capital of the company from £325,000 
to £260,000 have been confirmed by the Court. 


LONDON UNITED TRAMWAYS (1901) (LTD.) —At the meeting on Friday 
last the chairman (Mr. C. J. Cator Scott) said the company had com- 
jleted the last portion of their Surrey system, and had роси 
inked up their lines with the London County Council system in South 
London. They would probably have to face the electrification of their 
Kew and Richmond line and the construction of about two furlongs of 
tramway over Kew Bridge. They had to pay very heavy wayleaves to 
various bodies, amounting to £3,600 a year. The County Councils of 
Surrey and Middlesex began by asking £4,000 a year for the right to 
cross Kew Bridge. In addition they had had to pay £945,991 for street 
improvements and widenings, which represented 244 per cent. of their 
total capital expended. They had now a total route of 554 miles. 
Their gross traftics amounted to £345,570, an increase of £16,097 over 
1906, equal to 5 per cent. They carried 58,725,980 passengars, an in- 
crease of 6 per cent. The expansion of traffic receipts had not been 
satisfactory ; but for that, as also for the small decrease in earnings 

г passenger, the unfavourable weather of last year was accountable. 
Traction expenses showed ап increase of £5,087, and their coul bill 
alone was over £1,000 more in 1907 than in 1905. Traffic expenses 
showed an increase of £11,695, due to the increased mileage. 


MERSEY RAILWAY CO.—The chairman (Mr. Jas. Falconer) stated 
at the meeting on Friday that the result of the half-year's operations 
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marked another step forward. The rate of increase in number of pas- 
sengers and also in receipts had been well maintained. During the 
last half-year when the line was worked by steam the number of pas- 
sengers (including senson-ticket holders) was 3,357,000. During the 
half-year ended Dec. 51 last it was 6,709,000, au increase of 998 d 
cant. in five years. Undoubtedly that increase was entirely attribu- 
table to the exceptional conveniences and facilities given to the public 
under the electric working of the line. The development of the dis- 
trict served by the railway was consequent on the good service of 
trains and cheap fares. Though those figures were gratifying, they 
had still a long way to go before they would see anything like a 
reasonable return for the service given. 


METROPOLITAN ELECTRIC TRAMWAYS.—The chairman (Mr. Emile 
Garcke) stated at the meeting last week that, though the title of the 
company referred only to tramways, they were, by means of their 
allied companies, carrying on also an extensive business in electric 
power and lighting. Their output of electric current had been 
11,000,000 units units in 1907. The capital expenditure was £1,582,000 
on tramways and light railways, and £375,000 on electric power and 
lighting. "They were working over 40 miles of tramways and light 
railways. The receipts from tramways and light railways in 1907 was 
£277,000. During the past year they had carried 48,002,000 passen- 
gers, an increase of 25 per cent over 1906., while the profit was 
£75,C00, against £68,000. They had put aside £5,000 for redemption 
of debentures, &с,, and proposed to pay a dividend of 4j per cent, on 
the ordinary shares, against 4 per cent. in 1906. They had taken an 
average of £7,400 per route mile, which was slightly less than in the 
preceding year, while the average receipts per car mile were 11:54. 
against 10-8d. They had 22 more miles of lines to equip to complete 
the whole scheme, for which more capital would be required. 


ROTHESAY TRAMWAYS CO. (LTD.)—-The capital expended ut Dec. 51 
last was £141,421. The total revenue for 1907 was £11,051. Deducting 
expenses, including £2,854 for interest, and setting aside £1,000 for 
renewals, sinking fund, &c., there remains £1,085. The directors 
recommend a dividend of 2 per cent. on the ordinary shares. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO. -Mr. W. С. 
Dalziel referred, at the meeting on Tuesday, to the difficulties of the 
company. Their position was, he said, due to a great extent to the 
fact that the company was one of the pioneer electric power companies. 
They encountered unexpected difficulties in inducing large power users 
in the district to change over to electricity. After they had agreed 
there was delay in getting their electrical plant installed. It was, there- 
fore, not surprising that its operations resulted in a heavy loss each 
year, with the result that in 1906 the company had exhausted the 
whole of its resources. Had not some of the principal consumers come 
to the rescue 16 would have been impossible to continue. Even after 
the passing of the company’s enubling act of 1906, the company was 
unable to raise further capital from the public or in financial circles, 
and after prolonged negotiations the scheme for the formation of a 
consumers’ company for working the Treforest area and various other 
arrangements were provisionally made. Negotiations were still pro- 
ceeding for the formation of a consumers’ company on lines similar to 
the Treforest company to work the Cwmbran generating station. 


WILLANS & ROBIN3ON (LTD.)—The report for the half-vear ended 
Dec. 31 states that as regards the Rugby establishment, after writing 
off £6,711. 3s. 1d. as depreciation, there is a profit of £22,946. 6s. 8d. 
for the half-year. As regards Queen's Ferry, there is a net loss (after 
contributing to debenture interest and to directors’ salaries) of 
£5,128. 78. 114. The net profit for the half-year is, therefore, 
£19,817. 18s. 9d., and the total amount available, including 
£2,708. 6s. ld. brought forward, is £22,526. 4s. 10d. The directors 
propose to pay the accrued dividend on the 6 per cent. preference 
shares (absorbing £9,999. 18.з), to pay £874. 19s. 10d. interest on fund- 
ing certificates, to apply £874. 19s. 10d. to redemption of funding 
certificates and to pay a dividend at the rate of 10 par cent. per annum 
on tae ordinary shares (requiring £3,333. 6s). £7,443. 1s. 21. carried 
forward. At Queen's Ferry there has been an incrensed output, with 
better protits, from the steel works, and the result of the half-year's 
working would have been far from unsatisfactory (having in view the 
unfavourable conditions of working), were it not for certain failures 
in the motor-car trade, which have necessitated the reservation of a 
proportion of Queen’s Ferry earnings to meet bad debts. The sume 
cause has led to losses at Rugby, but there the proportion which the 
n ade with motor-car builders bears to the whole business is very much 

rS than ut Queen's Ferry The results obtained at Queen’s Ferry 
when considered with reference to the necessarily small scale of opera- 
tions, and still more with reference to the limited and imperfect ap- 
pliances at the disposal of the management, prove, in the directors’ 
opinion, that the special products for which Queen's Ferry has now a 

igh reputation (especially vanadium steel), might form the basis of a 
sound and remunerative business, in the hands of an organisation com- 
manding adequate capital for the necessary extensions of plant. This 
is зо evident'y the case that the directors have strong hopes that а sale 
ed be effected upon reasonable terms in the near future. The direc- 
ee their regret that Sir Gilbert Clayton East, whose impor- 
FERE T n 2 company are fully known to the shareholders, has 
» LY. ч = to retire. Sir Gilbert became a partner in the firm 
b *obinson іп 1885, and since that time he has been un- 

earied in devotion to the interests of the undertaking and in active 
„ in its management. To fill the vacancy Mr. George F. L 

99 East iat present manager at Queen's Ferry) is selected. It is 
pointed out in the report that there will be certain savings eftected hy 


the arr: апе hi | 
e arrangements which the directors present to the shareholders 
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WYCOMBE (BOROUGH) ELECTRIC LIGHT & POWER CO. (LTD.) -Durin 
1907 the connections increased from 46,048 to 47,941 8 c.p. lamps; d 
income from sale of current increased from £6,835 to £7,337. The 
profit is 24,659. 15s. 7d., and, after paying interest, &c , there remain: 
£1,439. 78. 6d. The directors recommend a dividend of 2 per cent. for 
the year, that £500 be placed to reserve for depreciation of plant and 
£100 to reserve for bad and doubtful debta. 


MORTGAGES AND CHARGES. 


—— 

BRITISH PROMETHEUS CO. (LTD.) —Iesue on March 13 of £25) 5 |: 
cent. debentures, part of series created Oct. 50, 1907, to secure £351) 
charged on company’s undertaking and property, present and future, 
including uncalled capital. No trustees. Previgasly issued of Sime 
series, £2,450. 

J. а. CHILDS & CO. (LTD.)—Issue on March 17 of £450 and on 
March 25 of £2,200 6 per cent. debentures, part of u series created 
Feb. 21 to secure £5,000, charged on company’s undertaking and pro- 
perty, present and future, except lands and premises in Hawthorn. 
road, Willesden Green, charged by a mortgage dated March 3, 1:04. 
No trustees. Previously issued of same series, £2,550. 

CONSOLIDATED SUPPLY СО. (LTD.) Issue on March 10 of £8759 px 
cent. debentures, part of a series created July 18, 1905, to szcure 
£15,000, charged on company's undertaking aud property, present and 
future, including uncalled capital. No trustees. Previously issued of 
same series, 415.635. 

LLANDUDNO AND DISTRICT ELECTRIC TRAMWAY CONSTBOCTIOS 
CO. (LTD.)—Particulars of £50,000 debentures created by resolution of 
March 6, 1908, have been filed pursuant to sec 14 (4) of Companies 
Act, 1900. Property charged. Company’s undertaking and property. 
present and future, including uncalled and unpaid capital. No trustees 


— — — soii ——— 


CITY NOTES. 


— P 


MEMORANDA (April 2).—Bank rate 5 per cent. (since March 13, 
1908). Price of silver 254—258d. per oz. Consols 87 4-81; for 
money, and 874—875 for account. Consols Pay Day, May 6; Sto | 
and Shares Continuation Days, April 8 and 27 ; Ticket Day, Apri 9; 
Pay Days, April 10 and 29; Mining Share carry-over Day, April um 

Prices or Merats ( London). — Copper, cash, 594—591 ; three mon 
591—624. Lead, English, 143—144 ; foreign, 14—14}. Үзе 
214—218. Tin, English, 142—143; foreign, cash, 1423—18, d 
months, 141—141}. Tron, Cleveland, cash, 51/0—51/13 ; three montis, 
49/01 —49/2. 

BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. 1р к 
ing £2,267 brought forward, the available balance for 1907 . 
The directors recommend a dividend of 4s. per share (ах fres) on 
ordinary shares (4 per cent.). £2,130 is carried for ward. | 

CUBA SUBMARINE TELEGRAPH CO. (LTD.) The directors ere 
a dividend on the ordinary shares at the rate of 6 per cent. l elk 
for the half-year ended Dec. 51, compared with 5 per cen 
corresponding period last year. | К 

DIREOT UNITED STATES CABLE CO. (LTD.)—The Ше ыш i 
decided to pay an interim dividend of 4«. per share Mt Lan 3l 
the rate of 4 per cent. per annum for the quarter en 
payable on and after April 25. the pr 

EASTERN TELEGRAPH Co. (LTD.)—This company 1 i 
ment by warrants, on May 1, of interest for the half-year 155 ae 
inst. on their 4 per cent. mortgage debenture stock. 
books will be closed from April 27 to 30 inclusive. -— 

EASTERN & SOUTH AFRICAN TELEGRAPH CO. ei n ber Â pe 
announce payment by warrants, on May 1, of иңе i be d 
cent. Mauritius subsidy debentures. The transfer books 
from April 27 to 30 inclusive. -—— 

ORIENTAL TELEPHONE & ELECTRIC CO. (1Т2.; The poca M 
mend subject to final audit), besides the 6 per cone E dividend “ 
dend for the half-ycar ended Dec. 31 (less rr 8 yor cent b 
5 per cent. on the ordinary shares (tax freo), making 9 Р" 
the year). 


commi: 


К STOCK EXCHANGE NOTICES. —The es dux in 00 £5 іа! 
ave appointed April 9 a special settling сау Au. cumul" 
paid, i nid 20,000 £5 fully paid 7 рег fli. ), ам io! 
preference shares of the British Aluminium ve have ути! 
appointed April 10 a special settling day im, ап 000 5 рег“ 
uotation to serip, fully and partly paid, for £1," Yarim (l. 
third mortgage debentures of Vickers, Sons 4 5 per Ne: 
$2 009,C00 additional general consolidated first mor DE 
gold bonds of the Me rico T i Co. have also jal vet. 


quoted. The committee have been asked to appoint вэр afori” 
day in, and grant a quotation to, provisional certilie refer | 
issue of 10,025 €10 (£4 paid) 6 per cent. каша р q to ee 
of the County of London Electric Supply Co. ( 900 first mon 
quotations to 250,000 $100 shares, and $2592, L 
50-vear 5 per cent. gold bonds of the Avo de Jaw ii? 
and Power Co (ГАЧ... firm the 
WALSALL ELECTRICAL CO. (LTD.)—A petition to oe resented twit 
tion of the capital from £25,000 to £20,020 has 1 April X. 
High Court. The list of creditors is to be made out DY * 
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ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC |} ELECTRICAL COMPANIES’ S 
RECEIPTS. ELECTRICAL COMPANIES’ SHARE LIST. 
- | А | Price RATE |j. 5 р | BUSINESS 
4 B EET NAME. Wed. | Үппр- | DIVIOEND) Wark с 
Line Week E сз AGGREGATE. Ж ыыы А April 1. ED, Dus. APRIL 1, 
e a те in | ELECTRICITY SUPPLY Bigb- Low- 
Amo 0. ог » * & s. d. 
- | = woeks. unt. | Dec. (а) 10 42 . кое ned Sup. оч. Е 1-111 5 19 0 | Маг T 987 | est; 
| 2 ў ent. Саш, Pref. 10—11 4 2 ; 
dri eee. » March 2 1,18 + 10 43 58,520 |- Sai 2 o Do. 6 per Cent. Cum. Second Pref. ..| 104-1! 5 9 | rae re od 
Anglo-Argendne...—.—, „ 25 18 911 t 1, % 1 он 96 | %% рег Сеше рер. век (rad у 7] 110—103 4 7 8 | Jan. July 192} p 
1 zr Ws d 2 + 1,1401 103 219.270 |+ 28,341 st. 417 Bromley (Kent) El. Lt. & Power Shares, 48-54 6 7 0 April, Oct, .. 
Baker St. & Waterloo Бу... Жол 1T 1s 13,080 |- SES ы: Do, let Debs,| 98 —9' 411 0 | May, Nor e 
TE Wam d zB aM ru 1 Wm x xm his Лем кы нене Bop Ord) Hu fà ien 
iai 20 | ' + ов Шве gy | 2°; 7 per Cent. Рте!........................ —i} 410 0 Mar, 8 
E MORIS T F 3 159 - 12111 2384 [+ Ыл 4% | Central Elec. Sup. Co. 4* Quar Db Stock 98 —101 | 319-0 m ept | T 
j 77 - 66 | 6787 |- 852 t os "Ber E per Gen & City)El.Sup.Co. T dun Feb, Aug 4à 444 
2 : Wi M | . - 14 9 Feb, A 
uU г баз persl id | тш + шм Бе S SUE ft 0| Zan Ma Е 
Blackburn Oorporation ...... „% 75 972 + 8 | ge? , + 676 t! 2/6 | Chelsea Electric S Me 405 m. Pref. И 417 0 | Jan, July | e 
Bisckp>ol Corporation 26 „„ „„ 56 481 |+ — 3,798 [st. 44% D io apply Or OEE #39-38 6 4 0! March .. АГАЕ 
, 52,103 |- 1,317 д o. 43 per Cent. Deb CE (red.) .. 101 214 4 6 9!) | 
Шер parato. s M 5 346| - 393 .. 54 eut 10 „ {City of Landen Electric Lighting Ота, | 98-108 518 0 Fee Ane 1 1» 
Bombay : » 5 2,210 | = 1,066 | 53 | 116,396 |+ — 5,658 [St. 5% 6 per Cent. Cum, Pref, ............... 11j—1?4 416 0 | Jan, July Lay X 
Bournemouth O Üor oration И: 3,999 | + 330 9 31,025 1+ 4,693 St. 48У Po. 5 per Cent. Deb. Stock (red.) 193 —126 3 19 6 | June, Dec br 5 
шерин dagonian] S a| Mt asl | em x RP "dU omi Е PP AMEN DT 
Brighton онов" 6 i 99 703 375 53 , 4,814 Б 5% Do c r tee ке 6 0 April, Оо! fe 
= 5.075 = 77 o . 65 рег Cent. non Cum. Pref. . 4—4 6 5 
Bristol Trams & Carriage... „ 77 4.422 = 835 1» 49, 3.720 1€, 6/0 tCounty of Lond El & і 0 April, Oct We 
Buenos Ayres & Belgrano... „„ 25 3,781 55 | 13 didis qo, ORE 10 60 Do 1 "ent. Cum. upply Ord... i Жы мы! : | 
783 | — 41,962 + 485 А . 6 рег Cent. Cum. Pre 108—113 5 6 6 M ШИЛ 
, урыным Ht ыу к өң 
br 2| - : 46 l- 156 ; o | ock Prov. Certs.... -10 410 0; May, N as 
Bury Dor wee р. el) ive n 1,017 + 102| 51 | 655,805 ip 6,814 4 a {Folkestone Electricity Supply со, Ord. 4—5 5 10 0 11 tor 1 
Üainborne: Redruth! шылу. Ae 045,436 | -FR32,032 | 13 |щ693,421 |- 119.302 ge 449 t ро 5 per Cent. Cum. Pref.. 44-58 419 6 | Маг, Зер. .. p 
баи Corporston зш] ы] ШЖ нш e t im VER shits рту оо deb. ЖЕ ino ке ces 
je eee А 292 ә ing Ur eee ee = i | 
Oavehill.. * 20 68 T 16 11 646 + 5 5/0 | Kensington & Knightsbridge Ord... 71 TH 0 Hu 1 A RN 
Oentral Loudon 'Bailway .. 28 | 58; 7 b| 6% Ро. eb, Aug .. 
OharingO., Euston& H'stead э ed 87 |+ 633 | 13 79,3854 |= 9,260 St. gy | 6 per Cent. 1st Pref. .. 61-7 4 5 9,JanJuly .. 
t Ae MS c 13 | 40,900 St. 4% Ро. 4 per Cent. Deb. Stock (red.)... 96 -9 4 1 0 DNE Mor 
City & South London Rly T 2 $85 — lot | $12 7,297 |= 360 % |+Kensingtn. 4 Kngtbg. Co. & Notting Hill ш 
118 - „ 0 ваю J 13 debe 768 az £o, (Joint Station) 4t Deb. Stock(red), r 
Colchester Corporation... „, 25 157 z “ + 765 8! 16 ower Т —9! 418 8|JanJuly no] .. 
= 13 | 12 ].849 - /6 London Klectric Зарр! Ord. 1} -1 
Oork Klectric rams Oo. S x 2; 38) U 5 8 0 Р у 69696 26 a 4 18 0 1 Mar, Sept oe x 
Е - 83 3142 | 4,713 j- 3 FF ШОШ 4-5, 6 0 О Маг, 8 4 
орел үн: ШОЛ, Є: 20 1.259 - 310 | 58 71,12 — LAO SE 4% |р 4 рег Cent. 1st Mort. Deb. ......... 90-93 4 80 | Jus duly : ы 
Dover Оо ton: гаша... „ 39 390 - 30 11 4,680 :- t 2 Metropoli tan Electric Вар, Ord. . . .. 5 —5à 6 7 0, April, Осі; b., 5 
Dublin & Lucan Rallway..| „ 37 153| — 101| 52 | пл — 1,4678] ро, 4 per Cent. Cum. Pref. ............ 41—51] 4 6 0| Jan, July | буе 5 
Dublin United ess E 96 | - 293 | 13 1,970 |+ St.] 8 б, ро. per Cent. Deb. Stock Ist Mort. 17—111 4 1 0 June. Dec д 
Dudley-Stourbridge ......... о, 4,007 | - 295 13 58,861 |+ 1.75 1000 4 % | Do. er Cent. Mrt. Deb, Stock(red.) #5 -90 318 0 Jan, July E - 
перути Us oa 695 — 89 11 8011 |- 483 || 10 9^ Midian ec, Corp. for P.D.1stMort.Db. 97 -l'O 410 0 June Dee 
же Ae eroe: Ж: a 1,073 + RE 15 51,291. f 3,267 || 199 437 5 ун se es Ltg. Ord. .......... 98-123 318 9 Feb Aug е5 ee 
Ham 000000 „ 6 6 өе» n” - АІ 2 46,215 + 197 ° . рет nt 69565 5ꝙ 2 9: ы 99 4 11 0 J "J 1 oe Ж 
uela t) vari ааны i 27 231 | -= G1 | 52 15387 |+ 391 ; RA Newcastle Elec. Supply Ord. г 64-6 612 0 Feb, Aus vs » 
Gateshead & Dist. Теш... " 3 350 - 82 МИРРА ie 100 47 Do. 6 per Cent. non Cum. Pref. . 104-08 415 3 Feb, Aug Dort з 
ee uM 955 | - 30 | 11 11,030 |+ ‚855 1 37 Do. 4 per Cent. Mort. Deb. red. 1507 95—97 4 З 4 Jan, July 
Glossop .. on E 420 — єй i 146,103 + 17.478 100 div 5 п Counties Ше. B Бир e ü zx | 25 Mar, Aug К 
ок ей » == 3 392 — 111 $ т Cent. 17е0. . Б — 418 9 Us 
bee ” 2 i n n 1 11 2,073 |- 207 18 40 Notiiog Hi | Electric Ord... 5 |4d 51 0| us 111% .. 
" . 33.383 |- 944 / xford Electric e d 514 0 March ..| Gk 6 
e „ 2? 5,485 | + 2,015 13 70205 4 21,466 5 4% Do. 4 per Cent. Deb. Stock men] 78 —95 4 4 6 Jan July ok а 
Hartlepool а енын Айы " 30 17 — n и 6202 |- 1,2175 ae ВЕ samer & Pall и. Elec. Ord... 7 a 617 9 Feb Aug .. | уй 
— i "em 2.42 235 Ad 0 per Cen ef. 64 – 5 0 0 Feb, A . у 
Heng Ka Elec. Trams Оо... » 36 763 - 160 | 18 9480 |4 451 e 84% | Do. Bb per Cent. Deb. Stock (red.) ..“ 85 —50 3 17 9 | Jan, July a A 
mn Chong sence „ 38 | $7,589 | + $237] . Si . 88 45 Smithfield Markets Electric Pon Ord... $-1 T eb. 
Шога Jrporation.. c. .» 28| 3,496 | - 13 | 52 | 138002 ＋ 6,834 Н 5 2o 1 рег све рео, аю. e Parth 5 8 0 Feb, Aug si 
— М 95 : кр NA : ondon Electric Suppl | 28-38 |416 0 April.. 233 
W ej 2 128 | - 4| 832 7314 | 433 | ! e South Metrop’n Elec. и. нег оч, 8-6 4 0 0 р E 3 as 
((b MAILS. m |) Еш е. T iI Б 2 u,FebAug 4 .. 
phai РА ü 258 | -  Á 9349 36 6,763 |- 160 : 4% |t Do ap it Db. Stk. Bed... 99 —102 | 480 | April, Oct  .. : 
Keighley Corp: 5 TM "н 30 86 = 18 11 1.080 - 5 ?/6 Urban lectric Bupply Ord. 11—34 1015 0! April, Oct H EN 
Keighley Corporation ^... | s 38 111 — 8 39 биз (4- eee Do. Per Cent. Cum. Pref, зш. Ii - 1010 0 April Oct .. .. 
Kilmarnock Corporati » 20 76 | — 13, 11 930 |- 9 ‚| 44% |t Do. 44 per Cent. Ist Mort. Deb... SEM 8’ —90 |5 о 0 April, Oet и 
L kshire T ро Qe. 1 „ 28 150 | + 11 45 7,057 |- wit t 5, "ho ares Elec. Sup. Ord. ees 74—3 6 50 ar, Sept 74. cd 
Lancashire United. ИИ Я n» 35 1181 + 59 | 12 13,014 |+ 2,491 b 2/8 Do, 4} per Cent. Cum. Pref. 5 —5à |4 3 0 | Jan, July ‚ 5 a 
Leamings „ wae nis + : H Hm н Н 81. ax endi. MUT | 
Leeds - з | L] 
Leicester sl m " 8| 4.555 207 ds | мшш 107 10 | Bath Elec Trame Pref, Ord. =o, visis Ion $18 6 rr d d E 
55 " 093 | - 40 — 107 [ 10/6 Do. 6 Кш i PNEU: 
Liverpool Ace „ 2 лю AERE тое, ро. брет Cent. Cum. Seck ri e 4 0 fort. . 
, „9 М * , os 46 
u e xd „ 20| 9,921 = 1,286 | 12 | 118,539 |- — 1,973 | 1 ; ^ . Trams 4} lst Db. EE i 93 -96 |4 15 0 | Jan, July 963 
чопдоп бане . ee bt A peor * 15532 18 1.680.849 |+ 341,831 | 10) 4 Po. Cum. Pref. ally paid). ii | 18 a 1 2 0 Кер Ай HN 
40 Westoft .. „ 28 2 oy : 61,831 |- 000 | St. 4 Do. 4 per Cent. Deb ..| 100 —1 р: 
ee cos 130 = 50 26 , e ‚88888 E[ᷣ 021318 0 Feb, Au m ox 
e " 20 116 52 1093 aes fr 6/0 Dod m Cent. raction Ord. 5 d s nas 0 pa Deo iis in 
ecc 1 — i mTITE — И 
dersey Railway .. . T 1,717 | 53 | 758,192 f 49,041 St. 6% |t Do. 6 per Cent. Perpetual Debs. ...... 045-974 5 2 6 Avril OS | 4 T 
derthyr. " 20 199 t. rg dE E UE 18. 44%) Do. 4j per Cent. 2nd Deb, Block .. T8 —76 6 0 0 May, Nor ATE 
- i 7 » is : 36 
Mstropolfiaa Dist Тш „ 28 8,940] + 2,008 13 | 116,319 + 13,965 | 8t. 4 Central London 1 аел nut 1 0 | Feds Aug 78, 603 
ctropolitan Biec. Trams... з 20| 4810] + 785| IL | 8253 + 11.233 в 27 Do. Diterced Stack . . 52 -84 |414 0 Кер, Aug 8} _. 
lelson Corporation . „ B| 30 T ujn 3,355 + 184 10% 42 | Do. 4 per Cent. Debs. sese ee 3 vM 
leres т on e [T] 28 126 28 152 7,327 | | St. 47 Ch = e е08. 1 — 103 11 0 Jan, July 10 Tia 
yne Согр... 28 3.718 - 50 - bin .Zuston&Hmpstd Per.Db.Stk.| 81 —56 415 3 Jan, July 284 82 
lewport (Mon. a : $2. | 909,285 331 6 9/6 | City of Birmingbam Trams. 57 Cm.Pref.| 48 4 52 A N 
loribampton 0 ice bot ee $c 33 324 ВИЗОР 1,943 | 100 4% | Do. 4 per Gout dat Mort, абаа. n i | ) 0 April, 96 ::. 
аһа, Ashio pia r 31590 — 234 [ ве. 14K City а! South London Bly. Con. Ord. . 8) - bou КАРИ ae к: 
ЯА Corporation а. B Ns Ийт. а 6,225 + t6 | St 5 E t Perp. Pref. (1891)! 113 EP d uq E. 
'erth (N. B. F „ 29 1.902 - 319] 52 99,187 . 6, 744 St. 5 + ent. Perp. Pref. (1891) ..] 118 116 4 6 0 Feb, Aus 
f )Uorporation...| ,, 25 12 - 8! 45 7,03: |+ 81 | St. о. (1806 ПИОН КТЕ 112 116 6 7 0 Feb, Aug 
ech (W. A.) Elec. Trams. „„ , t 1 St.] 5X | Do. (00 . e 110 118 4 8 6| Keb Aug 119) 
'eterborough .. a ә 110 |413 18,325 809] St. 57 | Do. (1908).. 16 10% 4 101 6! Feb А E LS) DU 
e - о ы эез- оа» — " u е. » " 1 
'ortsmouth Corporation 7 m Ee бе 811 hl m + 63 | St. 4x To. 4 r Cent, "Perpetual Debs 101 -104 |3 17 0 Ma Nov | is ' 
otteries . SEE 627 6: | 97,20 1,441 | 10| 7/0 | Dublin United Trams. Ord ...... . 12-13 410 6' FP n P 
'eston Corporation . ee „ 25 е = 16 1 pu t 110 10 6/0 | Do. 6 per Cent. Pref... . 124 135 4 9 0 Feb! Aug MERC. 
otherham Corporation: ihe aa 26 „| 1 52 31,470 | 4,619 10 in Gt Norl егп & City Riy., Pref. Ord.(4%)| 1 —J4 . | Feb, Auß il 1,4 
тео e атр 8, 1 50 jt 42 | st. 47 Do. er Cent. eb. N ee в V 
шо rporation . . .. „ 30 4.391 - 1,831] 52 | 233,598 |t 6,827] Б Hastings & Dist. Eleo. Trams. G Cm. Fl.“ 4 00: 4-9 0) ар. ошу Бн, Ва] 
hemleld Oorparation.......| „ a 7 d. n T 13 | 8t. 44X ff Do. 4j Db. St. F 5 ти 142 М Ae Ub. х Е: 
ingapore Таша e . „ m ыш аюу 1f ван j- зю od 1 Imperial Tramwa T d N4 1841717 0| Mer, Sept 
zuthend Оог on = $ 3,839 + 9277 ase ees ec» 10 + Do. 6 г Cent. b ar, ept | | ы 
а ers aa г. n Е 25 267 — 20 52 19.578 | 30; | st. 411 { De Ab cer бош. he. ——— a ut 1 1 0 . t . 
заров Таштар өөө „ | alj- ni мы |t 108% 17 | dof Thanet R T. Bab. § per Cent. Pref. icu |. | Mar Sept: 
mth Staffs... " 199 30 it 2.171 109 | ве. 4x er Cent. Dob. Stock... 8 —3 e 7 0 Jan, Ју i 
talyb’ dge H do, &c 7 » 20 82} = le 11 9,517 + 238 10 t/0 1 ire Tramways 9} 10 513 ап, July 61 ed 
ind intend C. с 54 „ 28 600 - 516) 52 39,533 |+ 987 [St. 6% | Lancs. Utd. Trams 6; Prior Lien Db. Bt. 91 — t ОТ КАШУ ci tse 
d orporaüon ..| „ 29 1,082 = 410 | 53 68,456 |= 3.566 10 L —4 5 6 Lan, July .. . 
nid aod District . ecu wu 423 | + ls} 21 9,976 1,44 1t 5% W та Dp at 1 ) p AM. o 
rum 2 a EA ЖЕ ^ А r Cent. Pre FORTE t 7 10 0 Feb, Ki 
windon Corporation .. „ i: inp eee Шш 980; 8'.| 4% | Do. 4 per Сеп. Deb. a 85 ы 4110 Jan, ‘July bus ы 
шоп ...... 20 36 * ji ^ | 10 5/0 | London United Trams. 5% ‘Cum. Pref. . 6 —1 7 3 9 Jan, Jul €4 ei 
Jnemouth and Distrlot .. m = 11 407 - 6 | 3t.| 4x Do. 4 per Cent. 1st Mort. n Brock 81—85 411 0 Jau, J 12 
І 2) 136 — 14 M 1.361 44 | St. M uy, € 
rneside Trame Oo. 5 k - ersey Con. Ord. Stock .. ates 2—4 | Feb, A 
alsall Corporation ........ i 45 325 — 83 13 4,221 = 399 | 3t.| .. Do. 3 per Cent. Perp. Pee. .. 8 —6 no NES ii 
'arrington Corporation.“ | 621) + 3 B 6,441 + 681 l .. | Metropolitan Elec. Tramways реб. PM 54 — 3s кү April.. КШК 
est Ham Corporation 23 1.020 32 pa po : 1| 0/6 Do. 6 per Cent. Cum. Pref. . i- 5 11 0 Feb, Aug ' am V 
eston-auper-Mare ......... E 0 — u $2 | 117,731 + 1,678 ] St. 431 Do. 4 per Cont. Deb. Stock . 98 -99 411 0 Jud, Jnly n 
olverhampton Co » 18 25 | = 2 11 953 — 5 St.] $% | Metropo ilan Railway Consolidated .. "m 404—311 1 4 % Feb, Aug | 43 357 
olverhampton Оогрд 1" 2 40i c 25 Ц 4810 * 68 St.] 21 Do. Surplus Lands Stocks... 65—65 4 1 6| Feb, A 4 6 31 
orcest r. r R cL in ЕЕК " 2 | 2 - 30 42 29,438 St. 357 Do. 33 per Cent. Preference... . . 86-29 319 » Feb. Aus | 273 i 
xham ., „ ET! = aa | 11 2.578 + 52 St.] 33 pe sd per Cent. "A" Preference .. 76—79 4 9 9| Feb, Aug 78 A 
nee e W. R " 29 1097 + 280 13 13, ч + 3 S si per Cent. ae: йе 71 —74 415 9 Feb, Aug | 734 i 
rkehire Wool ilea District. : , B : 1.0 34% 34 per Cent. Debenture Stock .. . 92 —9; 813 6 Jan, July 934 994 
ollen District. 2) 850 | - 37 11 9, 528 385 | St.) 317 | 25 pe per Cent, e A” Ditto. ; 89 --92 316 0 Ja! dub: 90 ie 
made for accrued interest but not for redemptior. 
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Price Hark 2 Baum 
Last Wed, Үп Drm amm 
BUSINESS NAME. i. - ED. U anui 
KATE 7; DEND 10 E (Огт. Е | April 1. 
Price Divi WIRE E: 

TEREE | Wed., YIELD- туту, APRIL 1. DERD 2 Egla 
| bast NAME. April 1. High- Low- | TELEPHONES. e s. ‚е 
& DIVI- — mr i à | at est. | 28 tAmer. Telephn. & Telegh. Сар. Bt. 24 185 MI 4 1 ; Jan PE А 

} FND ай : [1 , a 
e н> — YS & TRAMWAYS— Continued. | 8 s. Feb, Aug | 12 | 103 | 1CO 4% Do. Coll. Trust 81,0004 Рм Беш "B в 41 419 0 Vier, er 
‘ELECTRIC RAILW A t Railway Ord. ....| 188—013 . Feb. Aug 21 el st 5% | Anglo-Portug'te Tel. * 18 666 Augot., ; 

District Rai = e 7 Telephone oet 1 5 Nor х 

SE т" ро Freren Pret t8 per Cent) 2r P 44 —48 7 6 0 Feb, Aung | 09i Mente Vi eo Teleph one ‘Ord... Td | ч '5 0 0 beh s T 

к M ac 1 Tx! те == July w ee 0/6 Do. Б ег п „ н 107 —]09 b 1! e : ug 
St. 347 Do As er.lec 1 Со. of London, Ltd.) 73 — 78 3 17 0 Jan, "US 1 Co. Pref. Stock . s» 040 4 зв» 5 9 0 Feb Aug ! Wk 

Und. Elec Rlys. Rent-charge| ' м 3 17 0 Jan, July | -- St. 6% | Nationa 108 —110 ' | 
Consoltd. Ren 100 —104 edo . f. Stock... Е 5 0 0 Fed, Aug l. 
г D. д Midland Rent-ebarge 42—47 3 4 4 TA E 1704 [10:4 EA e bo. yA Cent. Cum. lat Lj a -h ‘| 5 0 0 Feb, Aung. 
Stl 19%| Do. Cuar debt prep. Deb. Stock. 18—113 f 8 3 Jan, July . X f ioeo) Do 6 per Cent. Cum AA VR 
7 А < Р е TIPPS nes , ee oa r Cent. р ы 3 ; З A 

Ft. 6% | De. 4 per Echt. Ditto .. Pref} 17b s ö olay il, Oct s n | 5 802 * Do. Deb. Боск 84 per Cent. (re e = TA ета Tan, July bI 

a . Ver Gen. Tenet. 6 per aod us M та оао o| i Bt! 4 Do. 4 per Cent. Deb. Stoo эйе ш PME соии 
ОСЕ ОИЕ SE И а WIES 
106. Do Tent. Deb. Stock 11 5 © EE 6. per Cent, Red. Deb, Stock . . 9 —102 4 8 0 Ја dp .. < 

or EE QU Trams. oe 1. Cm. Pref.) 7g to : ar 0 Jan, ju Pos: 81 ra Telephone Co. Tl Jr Ah Db3dc(red) n = е в Д | duly TE 
| 4 -— M oe D e xdi | - ч 
Bí; 4%" | Ро. 4 per Cent. Deb. Btook uu ri 10 4 11 7 6 | June, Dec 4 Bo paS United River Plite o Prok, шиш 5 
E: БҮ Sunderland Dist E Rys. Co. of London...| f? Zi = | March | =j +: 5 n По. 44 Deb. St. Кей. ............. 5 ik 2 | 
Б n er ee amen) -— ee РЭБ a e n | 
d Xie (Wa) Bee Trama. Ord ME | 6 S 6 |Jan, fony | i FINANCIAL, INVESTMENT, ae. | i 
5 . Debs. ............ » | . 
. Do. 44 per Cent. let -4 719 ir . 
ELEC yh та 7 6 A ril, "Oct ЗЫ se b 8/0 1 be Telegraph & Trust ust.. € 00 ae 000009 005 596 18 -l4 4 5 0 ремих, M Jl 
1 .. Aron Electrici Meter idis [III pd $ -i T 12 6 Abril, Oct 83} 81 10 30 B. 6 per Cent. com E nose 128 —151 | 4110 | April, Oct 171 р 
1 int асока Wi e Е 316 9 . = | 10 er Submarine Cables Tras оода 
1% | Babcock & Wilcox Ord........ 154—1 „Ted. = [ 10 6% 
ok, Dor Pet SHielsbyCablesOr.xddims| 5e 4 18 0 | July, eb |: » COLONIAL AND FOREIGN ELECTRIC. е | 
H 38 j Beit. mare gane Pref... ОУ 102 —1 5 : E 6 Jan, Bent ум — RAILWAYS, TEMA e. 6 "c 416 0 | April, Oct ' a | 
i : = АА ШЕРНЕ t Pref. ... .. = 0 Jan, July 5) 
st. 442, Do. 4 eme . Hanst'n hy let еро. 90-95 Feb, Aug 8/) | Anglo-Argentine 6% Cum. 1s 8 — 63 , 
=. — ө 5 ee pace June De "m 
BE 141 | British Thboms'n-Hous Ly Ist a Pref, 3-6 8 0 0 | Jan, July es 5 Do. 104 Non-cum. 2nd Pref. E 199 —132 4 9 6 К 
British Westinghouse 6 pe k. — 45-50 h..| = | oe 5 a; : avent 67; Deb. Stoc 04 —107- 4 13 6 | Jan, July 
; Mort. Jeb. Block ... - | March . РА 6% | Uo. Perm 5% Deb. (red)... 1 8 6 May... ! 

во 4X | Do. 4 per Сеш. " -— 4 Mar, Sept | > St. 83 Auckland Elec. Trame. Ord... j-th 2 у; 

2| .. | Brash Electrical Engineeri — 34718 | 512 0 | Маг, 8ept| ..| e St. 5% Brisbane Electric Trams, Invest. 44— 6 0 0 Мау, " 
9 Do. 6 per Cent. Pref. nm Deb. Stock 17 —80 616 0 Jan July | 60 2/0 - 8 Cent. Cum. Pref, ...:......:.... 97 н. | | 4 9 0 Jan, July a 
12 le 5 04 2/6 Do. ке Corts. ses] 18 € ‚ Mer, Seh i | : 
St. 4 1 Do. 4 per Cent. тер. Stock n 63 —66 610 0 Jan, July 111 1 6 Do per Cent. Db. Prov. 132 —135 5 the e, 
* - ee . е 24959 de Mar, Nav 
Bt. d Un. тегрева трасе и e| 7 4 5 0 Jan Jay) 53 St. MX ро. Columbia El. Ry. Df 05. 108 118 5 3 0 у 0 
der’s Cable Con. 656—5 iov i's, St. 84 | Britis tock! 5 108 —109 412 0 | Jan, daly : 
b 2d DET b са dde pied Debs. (red.) 166 2 915 0 May, Nov Uii iis Bt. 05 ре eun. Pep. Prot f Stock. | it —104 4 е е Тов: e 

St. 44X| Do. 45 рег Cen ikali Co 1 347 6 Feb. Aug |1018 81. 47, Do 44 per Cent. 1st Mort. р s. — 100 —103 4 7 
1 не дер 0 st Mort. Deb. (red.).| 100 —1 8 во „| | t7 [| 4x Do, Vancouver Power Debs, ........... 9-19 400. ш 

БЫ $44 | Do. 44 per Cent. Ist Mort. Deb. (се), 1А 5 6 6 April, Oct | - . [ioo 405 D 447 Perp Con. Deb. St. oso |B 1 дюн - 
J| 09$ | Chadburn's (Ship) Telegraph Ord. . —1$ А Ist. 447 t Lo. & Belgrano Ord. ... l 5 11 6 Ap " 

0, Cum. Pref. ...... — 0 e 4 6 ugust 370 Buenos Ayres e gra Pref T 11 6 Apel... 
10/7} $ Do. 6 per Cent. MAN oe t 6 April, Oct ; b er Cent. A" Cum. Р 16-8 5 1 
icnted Blectrical Co. ..... )1—1 81 1 8/0 | Do. 6per PS өөө л 4 € 0 Jan, 
) 2% Consolidated Se diag со. Pref. „ аи | 7 16 0 April, Oct e. 8 4 3/0 | „Во. Cent. | Debs, NES e| d = 4 16 3 Jan Ju ~. 
ЕН, a ks Bled Co. . 11-1: b 6 0 | Jan, July „| o Bt. 5 ре Aei PONE аре iy iid вю 5 10,7. - + 
J om bs. ( = Mar, Sept! . res Elec. - ИЕ 
er Cent. Ist Mort. De —1 ia у a эже 5% | Buenos Ау ner IS p en 
oi oA eor iminins ,, ...... iij 7 56 дей e| dA lh BESA Deb. Bt. Grand "National Ori. nae а | 5 18 0 Feb, Aug oy 
DU XD КЕЕ НЧЕ ЕЕ i e Se ЖЕГЕ 
bio o t Do. 6 per Cen b. Stos 10) — 2 0 0 Feb, Aug mm Б bi per Cent. Pref. 97 ~101 Маг н А 

VVV l- 5 0 e fed s -| % Sex! De. ег Cent. let Deb. Bonda. . 97 719 3 Ы 
542 | Ren X Bwin United сб 19 8 June, Dec) ++ | -++ Í ioc) 6% it Do. ig res Lacroze Trains lst Mt. ü | Feh, Ang 
Lv Doce peto с Stock (rd.] 18—81 4 5 0 Mar, Sept [St. 52 Buenos Byres Fort & City Tram. 1st $—9 619 Doms o” 

Et. Do. 4 per Cent. ‘Mort. b. Stock е... өзө 85 — 7 | 5 1 Jan, J y 2 bh st. 6% Buenos у k £50 Paid . eee teet i T 5 12 | Jan Ju x 
3t. Б lt Do er Cent. 2nd De > сй à-8 se , Yl e | as Deb. Stoe 1 to 137,010) eee —5 413 0 "s M 
55 ok euer, Ble, Corp, Grd» men 4-4 7 20 Мау, AY E t 8/0 шу TASTO Cun. Pre . . .. .. 108 Zie | 46 ieee MN 

n ss Do Cre eal ist Mort. Deb. (red. ‘| 58 - n (pu Jan, July | -- MER, n? ne 4 & lat Deb. Stock (red.) ... amie, 410 6 АМУ 

E os e Со... of i- 1 7 0 Tan July Sof ae в! ` Cape Electric Tram Ter C. ( 0018 Sb. 10 10 EFE m è 

ve eee P] — a П 
Re iy ho. 7 гег Cent. Cum. Pr 88. Debe| 66—68 | 617 3 | Jan duly) - F i9-99 6 6 0 

Я Cent. Perp. Ist Mort. -8 618 , рса 4, , ро. 4 рег Cen t. Db. . 
10 900 | een Лесе ( (1900 Sd Debe 87 4 Н М p» Кар 1d, * . 6% Klare A C Hong Kong 5) / 92 ls з e | June, De 

ТЕ Telegraph Werke Hebe ee. ТОЕ ОЛ -0 | Feb, Bept 100 MEE S Chat. lat Mori, Dot: Lc SATI E ) -85 [ nem 
5 2,3 Do. ^ per Cent. due ert. eb. Stock 10 are $0 Feb. А. б MN ESL 3 eae: ee | a 6 8 0 J, ER 

е — ГҮ @e eso cto — d 

ps ub India ER Gutta Percha, 5 (sug 49:9 April Ost . er M .. Kalgoorlie 18 5 wA i зое. кл 1 71 Tys ra 0 1 К 

* E oem „ Co. . „еее 1211 6 8 Oo Nov ... " duo $% ж rer Cent. “в” Ditto.. BUE i f- A 6 Ја, дыт" " 
TI CONUM Fee ЕРЕ НЕ 
10/734 Do. 6 рег Cent. Cum. tock .. t9 —P эз — 1100 „71 . 6 pe Reg. Mort. Deb 95 —98 Feb, Ace 

t. Pe Deb. 8 oc ws ee С ег Cent. её. (k. 9) 51t 3 ' 
z А Jo. 43 ашы Ord. —€— 1 LOY si S1. 6% pent lec. Trams. 6% Deb, Ва сар ‚ 86-9) зо үз : 
X i deb 6 pet Cent. Cus Prob косо 2-538 16 7 0| Mar, July | 53 Ot.) „ | Meaile Elec. Ry. $1,000 Gold Bo ie eme - 
I oee | r : = - E r an = 
E 30/0 тер Conalruction E 19.0 100 — 1038 | 3 15 6 Jan, July Hj Uu Y Mexico frams чо. Com. Sts Geld кт gaj- 81} 5 А me 

100 AX Го. 4 per Cent e Ltd 113 — 3 | р к 14 ae 5U УД Lo. Gen 1 Bterling a рег еп 101 —103 6 May m 
1 2/0 Vickers, Sons & Maxim, 1-11 414 0 : m |4 Montreal Bt. Ry. „ — 1 7 5 E 
l 06 |t Do. b per Cent. non- i ohn. Preference 10 —104 4 10 : June, Dee 1:98 | . | St ex bs. (1 Же; Ord .... . qui hog 4 14 3 es 

Bt. 44 "De. 4 bet Cent, in: Mort. Db, ВК. (ren 1014 d 6 6 | June, Dee 109104 | уо, eh Elec, Trams Stock . T а вте c 07 

о. = ee 0 0 —5 
8 rt. Deb. (red.) 18 0 Jan, July St. 1% | lec. ‘Trams & Supply 5 11 0 ^ 
100 44% Do. d per Cent. 2nd Mo „РЇ. 8 --9 6 0 t »d ee 5 3 0 Kangoon E ec, сеж 7 —03 | 4 
ay 1/0 Will us & Robineos Ord... mn ee = 4-60 119 0 Apr, бо sus | | po. 454 lat Mort. Deb, Stk. E — : 128 110 "pe А! 
а I ee oe a w - ` 
4 % Po. брег Cent. Cum. Pref. eee 5 72 —77 |6 4 0 May, Nov | Ft. Ki +вао Paulo Tramway Light & Po л ту 5 2 6 1 | 
100, 4% | Do 4 per Cent. lst Mort. ove | es . Mut. Jat Mt. `$500 Jb, ds 99 —101 4 ? , 
| ' Do. Брег * 44% Ster. Bonds 
| TELEGRAPHS. June, Dec] -- om s Ma to Ry. Co. 1st Mt. 
2 —8 - , i А 100 44, Toron m 
1 le h.. СОСО | 15 0 June, Dec * i LECTRIC 
to dk T prie Cent. Debs. (red.) мшш... | EH —57 : 1 0 F, My, Ag, N Жо ' COLONIAL AND FOREIGN E "PETI. 

a hd 200 Anglo-Amencan OSS оо оосо оров ог аооое е босове cesses | 98 —100 í 6 0 0 Е „My, Ag, N 14 133 SUPPLY, &o. 4 -5 $ 7 0 И К 
Bt, 30/0 “De, оа pap 19—16 |7,8 0 55 5750 . Adelaide Elec. 8'ply Co. 6X Cu. Pr. ~~ mel а ДИ {ру eie £ 

| ssc00000205»0G0050022009009090* ое n, ,0 è ae | S | 

Bt 15 песо оета рас Сеш. Deb. ВЕ 86 E е in Feb, Aung 5 57. Bombay E. S. E ые Bik. (rel.) - бт 6 8 : Apri a 
10 6,0 Cuba тышо с ао КА Feb, Aug 2 ра. 434 CUR. ta Pies Bupply Urb Fr. ., 8 U до б E 

| Do. Freferenc il, 8 * alan ido. Com, Bt. ; км, 
" 200 Direct Spanith Оч Р a oF 5 6 8 рсе as ac 100 7 | Саза Gen. Mee. Alkali Co. (с re 5 A a и 
10 рет Сеп . " 0 ап . ee i c йын „ 7 
b t Do d fer Cent. Deb........... ... — кү 6 2 0 Ja, Ap, Jy, O 1517 .. [10v 57 | Ist Mort. Stl. De ba. Ge И "T 
50 48% F 138—144 lopment Co 
4/0 Direct 1 nited States Cable .. 101 | 4 9 0 June, Dec| .., .. 0 b; Elect. Develop Со. of AM E per 2127 PELA 
20 Direct Nest India Cable 44% Rg. Db. ird.) 99 — 5 3 6 Ja,Ap,Jy,O:33) i181} | sco! 5% | Elec. Lig. & Irao. Co. A 5 1 0 

P Ax } astern Ordinary Е p (c 4 о 6 |Ja,ApJy,U ү: b| s Cent, Cum. Pre n Stock . 84 | o a, m 
EU UM и er Cent, Mort. Deb. Bik ed) 10 101 —104 1816 6 1, 5 Rowe и 8. 5% ро, Б per Cent E ede Cont. -—— 15 
st % 5 n AA- 18A 255.0 ob Aug ШЕ 1% St. 52 , Elec. Supply Go. Sf nog di P ow 619 7%) 

E t. Deb. Stock озо cto еза ев == Ъ Au К ‘oe ! Мес. Sup. — 21 » On 

ЖОЛОК ub. рер. тей. . 907-10 4 0 0 | May, Now й . „ „* b. Pio Elec. lower & Lig. Ura. .. „ Ah аша s 

re Г July . rhe Élec. CEN 
26 4X Do. 4% Mauritius Su ith Cou pon 72. 31—83 6 1 0| Jan, lcs .. Кароо Cent. Cum, Pref. 5 0 ме. 
10 5/0 ' G.N. (cf Copenhagen), w а. —101 ; 4 9 0 Zune, Dee .. 3/74 | De. брег Ce b. per Cent. “Constn. _9s 5 * 
оч ee 1 T ишн ш а Cx . % mada Born. r l. nr, „nene: 
2b i © ой .........., 68 —808 > , ЈУ О | | б, Licht Co. 75 777 и 

110 $l | Mackey Companies Comm eesce (2 —4(8 6 0 о J&ApJyO| ..  .. 0, БУ Mexican Ele LB m 

„ een жук n. 5 june ee. c |8001 5 dcn Lt. & Power бо. Cap. Gi. г Ясю Sig N 
© 4 Pacitic & Euro оре в Tel. 4x Guar. pied. {8 2101 3 1 0 June, Dec oe oe St. Ea пон 5 Ist Mort. Gold ee el -» 2 T 6 ir 
E % Vest African 1elegraph Shares .. | сз | 8 16 C May ... 10 E Montreal Lt. Ht. & Power Od. ise dix 616 6 Јао, 18" 
23 YS Meet Comt of America oneen Е. | A 19 0 | Jan, July m aN 970 Kiver Plate „ 195 519 Apo . б 
КЕЧЕСИ ЕНН ыда с пы шщ Ti c pc ЖС 
10 23 c oe Brees ín рое ооа 2 | 1 0 ay, 2 87 Do. per 8 -20,000 Sorry me Ja. & 

t. let Pret, ......... 5-u 7 St. 5% 6% Pref. (1-20, | [ 7 0 ч 
10 05 | n Boca ind Pref. ex. on naje of ar. 8 т, | 153.8 2 5 3/0 N КҮ & Power ve Ср 8t. а a 4 үй ee 
T ae on eens Debs. .................. 100 — 108 | Мг,Јъ,0,0' 18. 93} [лоо 8. i Cent. Вдв,............ . anda 

10 0 | Wester teten us 141534 о 1. 9 June, Dec jr 0] ox Victore Falle Power Co. Pref.. ө * пате 0 Aae 

St. 4% Do. 4 fer Cem. Deb. block (red.). ы 99 —102 2 . 757d рс Commitee 
: : Western Union Telesh. 21 U0 4x Bond, 73 0 z A ааа t The London Stock 
* In calculating the yielde allowance hag been made for accrued interest but not for агар on 


SUPPLEMENT to The Electrician," April 3, 1908. 


CONTENTS. 


PAGE 
> Fruits of Publicity . 185 
tustrial 'leetrical Under- 
akings X. The Electric and 
Irdnance Accessories Co. 186 
-Volt Release Oil Switches 194 
Moral’ is „ ae Sw 1 190 
‘etric Pocket Lamps .. .. 201 
dern Electrically Equipped 

So TF 


law Mills .. .. 


table Wattmeters .. .. 204 

сігіс Laundries.. .. .. 205 

sts and lifts .. .. . 206 

am Turbo Dynamos.. ..208 

etre Hoists and Trans- 

orters oF Weg gs atts = = — z — 3 — LI — 

v А.С. Instruments. 210 Electrician No. 1559. HESS Е 
table Electric Friction indust. Suppt. No. 21. APRIL 3 1008 Gratis to 
OME QI Wis ue. ter oth , М Subscribers. 
DEX TO ADVERTISERS 200 SG) Messer gs - — — = о - кес Bett tak ИД ТИКЕН 


merits of its products or the immense value of the electric service. It is certainly cogni- 
sant of the importance of directing attention, more or less forcibly, to the ОНЕ 
possessed by electrical machinery and the national import of electricity supply. But the 
| work done in this direction has not been marked by rush and bustle, or any unseemly 
desire to press upon an unwilling public something which it did not desire. It is a truism of modern 
times, and particularly of modern products, that the demand for anything is strictly in proportion to the 
amount of bluff put into its advertisement and sale. Real merit seldom counts. The buyer is largely 
influenced by price and "talk." "There is, of course, always a reaction from this class of trading. It 
succeeds well for a time, it may be for a number of years, but the veneer of apparent quality cracks and 
falls off the larger mass of mediocrity and deception behind. The steadier, quieter methods of publicity 
present a contrast to the brazen-throated, strident ways of “ forceful” advertisement, which is remark- 
able for the difference in the results subsequently produced. The commercial product which “ sells 
itself” is that which has merits placing it above the need for advertisement. Kvery article sold means 
a satisfied buyer and generally a recommendation which brings another customer. There is no noise, 
no sky sign at the street corner, no exaggerated figures, no impudent mendacity, and no furious efforts 
to "effect sales." In a general sense this argument applies to the articles of common use. It has, 
however, a specific application to industrial affairs, as even a little observation will show. Apart 
from the great mass of engineering and allied products which are being constantly manufactured 
and sold by widely diversified methods of salesmanship, we are coucerned with the all-important 
question of electric power selling and its relation to a certain phase of publicity. The whole 
history of electric power supply, short though it certainly is, bears striking testimony to the 
fact commented upon above—namely, that a good thing will practically sell itself. The growing 
popularity of electric power supply is based entirely upon the sheer outstanding merits of its service. 
Facts are usually regarded as stubborn things. The fact of electric power is a very stubborn thing; so 
stubborn, indeed, that it has consistently refused to be advertised, because it is a whole publieity 
scheme in itself. Industrial affairs can produce practically no parallel to this remarkable appreciation 
of a system which has succeeded without the need for pushful methods— we might truthfully say, in 
spite of them. Such publicity as has been indulged in by suppliérs of electrical energy is noteworthy 
for the mildness of its tone and the lack of exaggeration of its statements. Literature in itself is 
merely a means to an end in the eyes of the commercial manager of an electricity station. It excites 
interest, brings in the inquiry and leads the prospective consumer, in company with the engineer, to 
the installation of Mr. Jones or Mr. Robinson which virtually elenches the question. These are the 
fruits of legitimate publicity, and they will be gathered by every undertaking which is soberly persis- 
tent about a matter which really does not permit of any other policy. In bringing power developments 
to the notice of industry, the electrical engineer need make no other than a perfectly clean and clear 
presentation of the facts. The electric motor in operation has proved so powerful an advocate of its 
own case that it seems impossible to—well, to put it mildly, to be too optimistic about it. And the 
effect of all this is cumulative. The more electric power is used the stronger the argument for its 
expansion and still further utilisation. Nothing succeeds like success.” 


КАТЕ EHE electrical industry is not characterised by any frenzied policy of making known the 
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THE SAN DYCROF Т rounpry CO., Ltd., 
CHESTER. 


Industrial Electrical Undertakinas.—X. 
Che Electric & Ordnance Accessories Co., Ltd, 


1 production of many pieces of electrical apparatus 
particularly those covered by the trade expression 
“accessories,” lends itself conveniently to factory 
concentration and centralisation of commercial control. 
By the sub-division of a large works into departments, 
each of which is devoted to the turning out of a special 
article, and presided over by an expert, a recognised law of 
economic production comes into play, and beneficially in- 
fluences the operating cost, reducing, at the same time, the 
establishment charges to a minimum. The Stellite Works 
of the Electric & Ordnance Accessories Co. are note- 
worthy as an example of this class of manufacturing esta- 
blishment, and, as its title signifies, the company centres its 
interests, in addition to a large amount of ordnance work, 
upon the manufacture of electrical apparatus of the lighter 
kind. These include motor starters and controllers, switch- 
gear, cireuit-breakers, are lamps, direst- 
current dynamos and motors, cooling and 
ventilating fans, and electric heaters. To 
these must be added a special system of 
train lighting—the Vickers-Hall—-a pa- 
tented flexible shaft for mechanical power 
transmission and telephone apparatus and 
accessories, 

The offices, stores, and shops form a 
group of buildings which front on to 
Cheston-road, Aston. The workshops are 

arranged on a plan which 

The Works. is commonly adopted in 

the Birmingham district, 
being placed in four rows and joined on 
one side by the offices and stores, which 
are at right-angles to them. The arrange- 
ment resembles a letter E, except that at 
the Cheston works there are four instead 
of three arms, and what we may call the 
“free” ends are connected, in the case of 
the upper floors, by iron galleries. The 
ground-floor spaces between the shops 
have been roofed over, so that the full 
extent) of the plan is utilised. The 
main*shops are in three storeys, and 


- 
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are lighted from both sides. The wings are each 150 l. 
long, and the floor width on each storey is 32 f. Ther 
is a works telephone exchange, with 150 instrument 
connected, and all important sections of the shop: are 
inter-connected through the central board. Each build- 
ing is given up to some particular department and, ài 
already explained, each gives on to the main stores at one 
end, as well as into the offices, which are on the first floor. 
The bulk of the heavier tools is kept on the ground ai 
lower floors of the maiu shops, and assembly and fitting 
work is done on the upper floors. The main block à 
buildings is mostly devoted to switch aud RUE 
apart from certain shops given up to special or rei 
work. The punches, presses, automatic screw-cuttim 
machines and numerous other tools producing pars 


; in 
dynamos, motors, fans, heaters, &c., are also installe 
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A General View of the Motor and Dynamo Shop, Stellite Works. 


these shops, the parts being turned out for stores, from 
which they are supplied to the assembly benches in the 
different departments to which they belong. The floors are 
served by electric lifts which admit of small trollies being 
run in and out of them, thereby facilitating the inter-shop 
transport which must constantly be going on. Adjoining 
the main building is a new shop, of three storeys, which is 
devoted to raw material stores, mica department, armature 
and field winding department, pattern shop and arc lamp 
department. This building is 132 ft. long by 57 ft. 6 in. 
wide, and is served by two large lifts made by the com- 
pany, and fitted with special controllers built on the works. 
There is also а building, divided into two bays, in which 
dynamo and motor work and fan construction respectively 
are carried on. Near this shop is the main power house, in 
which is a number of gas engines driving dynamos, which 
furnish energy for the driving and lighting of the works. 
A supply is also taken from the local network. 
The tools in the various shops are, with few exceptions, 
*driven from grouped motors of moderate output, situated 
in the most convenient positions for belting to the shaft- 


Sp 


ing, either overhead or below the benches. There are 
several excellent examples of individual motor driving in 
the dynamo and motor and fan departments, these taking 
the shape of boring mills, slotters, emery grinders, presses 
and shears and punches. А large amount of turning and 
screwing is done on automatic machines, which have been 
developed to a high degree of accuracy for ordnance work, 
andarereadily adaptable to many of the smaller parts needed 
in the electrical accessories which the company produces. 
The experience of the company with these automatics is 
probably unique, and it proves valuable in the manufacture 
of apparatus constructed strictly to gauge and generally 
interchangeable. The machine tool equipment has been 
kept up-to-date by the introduction of the latest patterns, 
this policy being noticeable in the many good examples of 
radial drills, turret lathes, emery grinders and similar tools 
which we observed in the various departments. 


PRINCIPAL PRODUCTS. 


Among the various clagses of accessories manufactured, 
switchgear, circuit-breakers and motor starters may be 
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accorded a prominent place. In addition to the more 
ordinary accessories, such as knife switches and cut outs, 


m a? line of carbon circuit-breakers is manu- 
J т E HIE factured which are suitable for direct-cur- 
rent circuits of all capacities. These are 
loose handle devices fitted with overload no-voltage and 
reverse-current tripping devices, as may be required. The 
breaker has a positive mechanical lock on and a smart 
sharp, breaking action which ensures safe interruption of the 
circuit. The breakers are made up single, 
double and triple pole as may be required. 
We illustrate one of these herewith. 
“Stellite” drum type controllers are 
another speciality of the switch depart- 
ment. These are built up for crane, rol- 
ling mill and heavy industrial motor 
service, both to standard and special re- 
quirements. The controller of which we 
give an illustration is designed specially 
for arduous duty under the most severe 
conditions, such as in dusty, damp atinos- 
pheres, exposed situations and the usual 
indifferent handling which control appa- 
ratus receives from unskilled and skilled 
labour alike. Great care is accordingly 
taken with the insulation, which is mainly 
comprised of mica, both for the fixed and 
moving contacts. The contact fingers are 
adjustable and the segments of the drum 
contacts are faced with copper 


н SO as 
to be renewable in the case of heavy 
sparking. The latter is, however айы: 

; H 


A Corner of the “ Victor" Arc Lamp Department, Stellite Work 
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tively guarded against by a magnetic blow-out coil and 
numerous cells of fireproof material which enclose the 
contacts. The distribution of the magnetic flux by a 
special “splayed” pole-piece, the subject of a patent, 
ensures a uniformity of action of the blow-out over the 
whole set of contacts. As will be seen by the illustn. 
tion, this pole-piece is hinged to admit of its being swung 
back for access to be given to the main contacts. When 
the pole-piece is in its normal position a screw clamps it 
rigidly to the core of the blow-out coil, thereby making a 
good path for the magnetic lines. The ordinary crankel 
handle is fitted to the standard controllers for operation in 


Typical Carbon Circuit-Breaker, as made at Stellite Works. 


a vertical position, but if the controller must Е 
horizontally а sector-shaped rack, fitted with a ет 
handle, is geared into a bevel pinion оп the drum um e 

Numerous specialities in the way of motor-starters i 
been standardised and, we understand, are in considerable 
demand. These are made in open, protected and enclos 


types for direct-current motor control, and include disp 
and no-load release devices. The arrangement of the han à 
makes these starters practically fool-proof. In iR 
the ordinary lever for cutting-out resistance anot ra 
is provided which carries the no-volt coil. Iu id | 
position of the starter these arms аге at opposite points 
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the starting segments. The no-volt coil 
arm is moved over to meet the starting 
arm, and when the two engage they adhere 
by reason of the magnetism of the voltage 
coil. The two arms are then moved over 
together to start up the motor. Should an 
overload come on, or the arms be pushed 
over too quickly, the overload coil is ener- 
gised and its armature, in rising, short- 
circuits the no-volt coil, when the starter 
arm flies back to the off position. This 
starter is known as the “Auto-grad,” and 
is made in a variety of sizes. The resis- 
tance grids used are built up of wire and 
asbestos cord, forming a stiff material 
which is not liable to short-circuit under 
excessive vibration. These grids are as- 
sembled back of the contact slate in sinall 
starters and in separate units for the larger 
controllers. 

The switchboard work of the depart- 
ment includes complete gears to suit stan- 
dard and special requirements, and many 
fine examples of these have been built. 
Slate and marble panels are used to hold 
the various pieces of apparatus and instruments, these 
panels being held in an iron framework in the ordinary 
way. The designs of controlling apparatus have heen kept 
well abreast. of modern requirements, and this is shown 
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“ Stellite” Drum- type Controller combined with Resistance. 
particularly in the ironclad types of gear manufactured. 


These include a special form of switch- fuse, which has 
been introduced to meet the demand for a combined 
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Dynamo and Motor Test Plate, Stellite Works. 


device in iron сазе, and which should be suitable for 
the severe conditions of industrial service. We have re- 
ferred to this switch in detail on a previous occasion, but 
the main features may here be recalled. The fixed spring 
elip contacts are mounted on an insulating base at the 
bottom of the iron box, the poles being divided by a fire- 
proof partition. Attached to the lid, which is hinged to 
the box. is a carrier holding the moving knife contacts and 
fuses. The carrier is provided with two circular guide 
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CLECTROMOTORS 


an ironclad motor-starter forming a compact motor-contro| 


unit. We understand that there is a large demand 

0 for these panels for the control of motors in wok, | 
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rods which pass through bosses on the lid, and are coupled 
together to allow of their being operated by the main lever 
through the medium of a slotted link. This construction 
will be clear from the illustration. The carrier is provided 
at each side with a spring controlled roller which engages 
with an inclined projecting surface at the side of the box. 
This fitment gives the carrier its quick make-and-break А f buildings and ar 
action, which is one of the essential features of the switch, ate adjacent to the main block o { ке ig a number 
Two or more poles can be arranged for in the same box. divided into two bays. In REN рт of roughin: 
This form of switch makes up a useful combination, with of machine tools Up mule dynamo and me 
parts. Here field frames are nih 
out and faced 2р E a d ni 
заз are 

up and fitted, s ound true ande: 
ans and аге asm 
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General View of Motor Starter Shop. : sible and rated for this class 0 
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The small “Stellite” trunnion fans which have enjoyed 
such a large sale are also made up in this shop. These 
fans run into a variety of styles and sizes, but in all these 
the main feature of universal movement obtained by 
trunnions locked with thumb screws is retained. In the 
shop immediately adjoining, the now well-known * Ord- 
nance” fans are made and tested. These are built with 
specially shaped blades, having a reactive effect on the air, 
causing it to leave the blades at a high velocity. The 
frictional loss is, we understand, low, and the power 
required is small for the delivery of a given volume of air. 
The blades are fixed radially between two rings, which are 
stayed to the central boss by tangential distance rods, 
which also act as driving spokes. In the larger diameters 
additional bracing rods are fitted. The equipment of the 
department includes testing appliances by which the air 
pressure and volume are accurately measured and checked 
against the power consumption of the motors driving the 
fans. Careful records of all fans made are kept in the 
department for subsequent comparison. The fans are 
suitable for mine and factory ventilation, works heating 
and ventilation, forced draught, air drying, &c. We are 
informed that the design has been taken up by home and 
foreign Governments, and it is also being introduced suc- 
cessfully for the industrial work nientioned above. 


“Stellite?” Special Ironclad Switch Fuse for Industrial Service. 


The reduction in the price of electrical energy for heat- 
ing purposes has given some stimulus to the manufacture 
of heating apparatus. A special system, 
known as the “ Eclipse,” has been deve- 
loped at the works, and a considerable 


Heaters. 


business is done with the many designs of heaters included • 


under it. The heaters are of the open-wire type, the coils 
being placed in a metal case with closed sides, but open at 
the bottum and top. The effect is to cause a rapid upward 
movement of the air, as it becomes heated, this process 
quickly raising the temperature of a room in which the 
heater is placed. ‘The coils are comprised of tine wire of 
suitable resistance material stretched on a frame with 
supporting fireproof insulators at each end. The external 
appearance of the heater will, of course, vary with the taste 
and pocket of each buyer, and for this reason a wide 
selection of styles is afforded the purchaser. Most heaters 
have regulating switches, and in certain cases ruby 
illumination is added to give а warm cheering glow. In 
the same building as the fan department is а testing room 
for all types of radiators. A motor-generator is included 
in the testing outfit to give the various voltages for which 
the heaters have been designed. The current is also 
checked off on recording and indicating instruments. The 
heaters are then carefully inspected at this stage for 
mechanical and electrical defects. 
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Typical “ Eclipse v Heater in Adam Style. 


As we have already mentioned, the are lamp department 

їз situated in а new building separate from the main 
block. The lamp department is situated 

Arc Lamps. оп the top floor, which is well lighted and 
roomy. The tool section includes a num- 

ber of lathes and drills for carrying out the smaller opera- 
tions required on the lamp parts. Near these are the 
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assembly benches and racks in which the complete lamps 
are hung ready for testing. The latter 1s carried on at the 
end of the shop in a room specially equipped with switches, 
resistances, photometers and measuring instruments. No 
expense or trouble is spared to make the lamps efficient and 
reliable in working. Lamps are run for a given number 
of hours, and the burning is checked and the illumination 
noted during this period. Many different types of lamp 
are manufactured, the majority of these having been on the 
market for some years, and consequently are well known. 
The standard patterns include miniature enclosed lamps, 
ordinary enclosed lamps, twin carbon lamps, and a flame 
lamp. The miniature lamps are small enough to connect 
to an ordinary lamp holder, so that no special wiring 1s 
required. The lamps have but one moving part, а small 
clutch controlled by a simple solenoid. This is also 
embodied in the larger types of enclosed lamp as well as 
in the flame patterns. The latter are the most recent 
development of the department, and several distinetly 
novel features are embodied in their construction. The 


= 
жа. 
э, 
— 
“м 
Ta 


General View.of the Controller Department, Stellite Works. 


carbons are inclined above the arc, and each is controlled 
by a solenoid through which each holder and tube passes. 
At the base of each coil is a “Victor” clutch already 
referred to, and by this construction each solenoid controls 
the movement of each carbon. There are no springs, 
clockwork, dashpots, chains or pulleys, and on this account 
the makers claim that the lamp is the simplest оп the 
market. The arc is struck on a small steatite block on 
which the carbon tips meet, making contact and complet- 
ing the circuit through the controlling solenoids, which 
immediately raise the carbons to the striking distance. 
Impregnated carbons are used and a brilliant yellow or 
white light is emitted from the arc. The case is finished 
in attractive style with copper spinnings. 

In the same building as the arc lamp department is a 
large wood-working shop, in which are installed the latest 
types of wood-working machinery, electrically driven from 
shafting to which grouped motors are belted. On the 
second floor is a mica department, where flaked mica is 
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built up into sheets and subsequently moulded into tubes 
or other suitable forms required for motors, arc lam 
controllers, &c. On the same floor is an extensive coil- 
winding shop, where armature coils are wound on formers 
and field bobbins, lamp coils, &., are made up. Thee 
are all impregnated and vacuum dried before being sent to 
stores for delivery into their respective departments, 

It is of course a truism to state that a good inter. 
departmental transport system reflects beneficially on the 
delivery of goods. The importance of this relationship is 
however, often overlooked. At Stellite Works it seems to 
have received the fullest attention. We must not alw 
forget the all-important question of tools, and its influene 
on production both in the way of quality and quantity. 
This matter has been given close study at Stellite Works 
a separate machine shop and tool stores being kept con. 
stantly employed in the making and maintenance of all 
the tools required in the various departments. By a 
system of checks the exact location of any tool is given, 
and this method also enables any maltreatment of tools ty 
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be brought поте to the particular So а 
The tool shop itself is equipped with t : ne 
designs of machine tools and standard tler bre фк 
this department the management feel tha | ae " 
the utmost possible to guarantee good workn жой 

In the foregoing we have 1 8 
and main products of the Electio ig that comp! 
sories Co., and it only remains to be sat » | 
possesses an extensive sales organisation сев his 
for the sale of its manufactures. Branch о ] 
established in London, Glasgow, ae are 
Newcastle and Cardiff, and in и rovincisl V 
agencies established in the principa We need hari! 
which push the company's goods. king is рый 
remind our readers that the чадена e motions vbi 
British, and they will gather from the ! 3 Stellie Wo 
accompany this article that the products 0: h stan 
are representative in every way of the 
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“No -Wolt” Release Oil Switches. 


1 oil circuit-breaker has taken so prominent a place 
in industrial electric power distribution that it may 
be safely said to have come to stay. Numerous 
improvements in the construction of these breakers have 
been introduced from time to time, the tendency being 
towards the production of a device which posseses all the 
essentials for the automatic protection of the circuit con- 
trolled. Types of oil circuit-breakers are now being manu- 
factured by Eckstein, Heap & Co., in which many distinctly 
novel features are embodied. For nearly two years this firm 
has devoted considerable attention to the production of “no 
volt” release switches, of the oil type, suitable for the control 
of alternating-current circuits up to 600 volts. The makers 
believe that there exists a need for a remote control type 
of oil switch having automatic trips for overload, and no- 
volt release, and they have produced a pattern to meet this 


Fig. 1.—Connection Diagram of A.C. Oil Switch showing Relay 
and Operating Switch. 


demand. Having in mind the difficulty of supplying direct- 
current for operating and tripping purposes, they have 
designed a switch suitable for alternating-current circuits 
entirely, and for this reason the device is specially suitable 
for industrial power circuits. | 

The operation of this switch will be gathered from the 
diagram of connections shown in Fig. 1 and the following 
description. The main oil switch is closed by turning the 
operating switch in a clockwise direction (it cannot be 
turned back) to position 8, 9. Current then flows from the 
line Al, through the coil 10 of the electromagnet 12 back 
to line terminal A2. This causes the plunger 1: to be 
drawn up against the yoke 14. The bottom of the plunger 
engages with the bell-crank lever 15, pulls it up, and forces 
the movable contacts 16 into the fixed contacts, thereby 
closing the main circuit, at the same time the toggle levers 
18 and 19 are forced over their dead centre, and hold the 
movable contacts mechanically in the closed 
position. The operating switch is so con- 
structed that it cannot be left in this posi- 
tion, but immediately passes into the position 
20, 21, in which the current passes from the 
line Al through both coils 10, 11, of the 
electromagnet, back to terminal B2 of the main oil- 
switch. 

It will be observed that the switch is closed by means o! 
the top coils energised from the incoming line side of the 
source of supply, whereas the electromagnet plunger is held 
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up by both coils in series energised from the source of sup- 
ply, but connected on one phase to the incoming line side 
Al, and on the other phase to the outgoing line side B? of 
the main oil-switch. In this position of the operating 
switch, which is marked “ Starting,” the trip coils are in- 
operative, that is to say, if a heavy current passes, as will 
be the case while the motor is starting up, the switch will 
not be automatically released. After the motor has rm 
up to speed the operating switch is turned into position 
22, 23, marked Running, in which the current pasxs 
from the line through both coils 10 and 11, in series, of the 
electromagnet, through the release arms 24, 25, of the 
overload trip coils. 

If an overload of a predetermined amount occurs on any 
phase, one of the plungers 26, 27, 28, of the overload tnp 
coils is drawn up and hits the striking bar 29, causing the 
contacts 30 to part, thus opening the electric crt of 
the operating coils 10 and 11. The plunger 13 immedi 
ately falls, and in doing so strikes the bell-crank lever !. 
thus releasing the toggle levers 18, 19, and causing the oil- 
switch ‘contacts 16 to fall, thereby automatically opetin; 
the main circuit. If the supply voltage fails, the electr- 
magnet is de-energised, and the plunger 13, therefore, falls 
as described above, and automatically opens the matn шш 
oil switch circuit. After the main oil switch has opened, 
either automatically due to a failure of the supply circu 
or to an overload, or to the operating switch being (опе! 
to the “ Off” position, it cannot be closed until the suppl 
voltage has been restored, and the operating switch tur 
зо as to repeat the series of connections described 1 

dig. 2 illustrates Ше general appearance M 
breaker with the tank removed. The solenoid and distane 
control gear are mounted in a stout casting bolte | à 
substantial bracket, which forms an extension of e М 
of the oil switch proper. The plunger and Se | 
operating levers can be seen below the soleuer e 
overload trip is placed under the bracket " gum 
position for knocking up the toggle joint hy % | 
switch is mechanically retained in the on position. 


Wht 


Fig. 2.--General View of No-Volt 
Release Oil Switch. 


195 SUPPLEMENT to “ The Electrician,” April 3, 1908. 


Previous to the introduction of our 


VENTILATED FUSE HANDLES 


it was practically impossible to obtain Fuses of the Tubular 
Porcelain Type which could be depended 
upon to clear a dead short without 
going to pieces at the same time. 
That our Fuses completely overcome 
this defect is evident from the rapidly 
Increasing demand (Е 2 | 
for them, À : ЖЕЕ too . P AE — 9 


A. REYROLLE im, 


Makers of Motor Starters, S witches, 
Ironclad Switch Accessories, &с., &с. 


» Depóts (LONDON: 8, Howland Mews West, Fitzroy Sq., W. 
* | (GLASGOW: 61, Pollok Street, Pollokshaws. 


NO MORE COLLAPSED FURNACES OR BUCKLED TUBES 


THROUGH GREASE 
If you PURIFY the CONDENSED WATER 


with the HARRIS-ANDERSON" PURIFIER. 


лнн Grease Absolutely Removed. 
oo Objectionable Matter intro- 


Vo» 


3 duced. 
Automatic and Simple Action. 


Minimum Waste of Water. 
Numerous Plants now at work 
Е | | in Electric Light and Power 
Bu mí IE Stations, &c. 


Write for Full Particulars to the 


HARRIS PATENT 
FEED WATER FILTER, 


LTD., 


82, VICTORIA ST., WESTMINSTER 
LONDON, З.и. 
Telegrams: WINDTIGHT LONDON. 
Nat. Tel. WESTMINSTER 876. 
26, St. Thomas Street, SUNDERLAND. 
Telegrams: WINDTIGHT SUNDERLAND. Telephone 56 


а hambers, 24, Grainger Street West, 
re NEWCASTLE-ON-TYNE. 


' HARRIS-ANDERSON ” PURIFIER, ROATH ROAD POWER STATION, CARDIFF/CORPORATION. Testa WINDTIGHT NEWCASTLE-ON-TYNE. 
| RECENTLY EXTENDED TO A CAPACITY OF 17,000 GALLONS PER HOUR. 


SUPPLEMENT to The Electrician," April 3, 1908. 196 ( 


! HENLEY'S 


CABLES 


W. Т. HENLEY'S TELEGRAPH WORKS Co, Lo., 
13 & I4, BLOMFIELD STREET; Е.С. 


Telephones: 1 
G.P.O., 3596 Central. N. T. C., 4940 London Wall (3 lines). Henleys 


>; —— > 
ON c 
кыс, 
“уг 


—— 


7 


legrams: 


‘elegr 
Works London, 


the overload device is placed apart from the main breaker switch. Although these standard patterns will meet mox 

it takes the form shown in Fig. 3, which shows the type ordinary requirements, the makers are prepared to arn» 

used for two-phase circuits. special control combinations to suit any specified require 
These switches are made in four standard sizes, suitable ment. The use of the various sizes made is recommendel 

for 15, 50, 200, and 500 amperes per phase. These sizes as follows: 15 amperes for 5 k. M. P. motor, 50 ampere for 

embrace a number of different types double and triple pole 20 B. II. P., 200 amperes for 60 B.. P., and 500 amperes їч | 


open, protected and totally enclosed types with and without 200 B.. T. This classification applies to short-cireuited 
rotor motors on a 500 volt 3-phase circuit. Provision х 


made for earthing armoured cables by the use of suit 
sealing and connecting boxes. 

We gave a complete description of the 150 amper 
separate enclosed switch in our issue of June, 1011, t 
which we refer our readers. 


Fig. 3.—T wo-phase Overload Relay. 


overload tripping devices. An ammeter can be included 
with all these types when required. A 150 ampere size of 
switch in separate cast-iron case is also made. The open 
type (illustrated above) is suitable for mounting on switch- 
boards. Fig. 4 shows a solenoid switch with fuses mounted 
та а cast-iron box. The oil tank has been removed in this 
illustration to show the switch contacts. The operating 
switch is shown above the solenoid, and the handle projects 
ош the outside of the case. It may, however, be mg 
е. о га position. Fuses are included in These switches can be interlocked with the ist 
5 nit, bu these can be substituted for overload alternating- current starter so that the operation of он, 
pping devices if needed. Fig. 5 shows the operating must be correctly carried out. Unless the jee i 
off position it is impossible to close t r 1775 
switch. This is accomplished by the addition 0 ae 


К tea 42 
ep which are conne 
contacts on the starting-switch, be bridge!” 


Fig. 4.—No-Volt Switch mounted'in Cast-iron Tank vm Fe 


series with the operating control. These must жү 
Fig.5.— fore any current is available for the main me ой 
Operating _oil-switch. By the introduction of this feature Р 
lly fool-pr" . 


Switch. and starter combination is made practica he cant: 
The switches are intended specially ш on v 

industrial motors, particularly in shipy ands, ste 

and other similar exposed positions. 
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Editorial. 


The evidence supporting the claims of 
the electric motor for universality of 
application is constantly accumulating, 
From every industry from all corners of the earth comes 
news of some record established and some old record 
broken. The damp-resisting properties of electrical ap- 
paratus are phenomenal, though they are not well enough 
known. The experience of some motors and transformers 
іп а South African mine are worth recording in this con- 
nection. Thirty-six 15 kw. transformers and 12 polyphase 
50 H.P. motors were immersed for two years in several 
hundred feet of water at Knight's Deep Mine, Johannes- 
burg. According to the Engineering and Mining Journal 
this apparatus was recovered and put into service again 
after being merely dried out and immersed in oil. Three 
only of the motors needed to be rewound. Апу gas engine 
candidates for this class of duty, apply at the offices of 
any of our gas contemporaries. 


The Ubiquitous 
otor. 


Apart from fans and sewing machines 
the small electric motor does not appear 
to have been put to use in domestic ser- 
vice. There are certainly many other instances in which 
small domestic machines could be motor-driven, or where 
labour-saving devices are not introduced they could be, in 
conjunction with the small motor. Our contemporary, the 
Electrical World, recently publish 
which the most recent examples of 
described and illustrated. 
these were very interestiug, 


The Domestic 
Motor. 


ed a special issue in 
niotor applications were 
In a domestic sense mauy of 
and though in many cases the 
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machines described are peculiar to American custom, a few 
of them might find their way into the larger British homes, 
Thedish washer, forinstance, operated by a small motor about 
$ Н.Р. to P H.P., which will clean crockery at the rate of 
2,200 pieces per hour. This is a device which would surely 
be welcome for doing away with much of the drudgery of 
the kitchen. The motor drives a small agitator in a tank 
in which the dishes are placed in a kind of basket, and the 
rapid circulation quickly removes all traces of dirt. Another 
tank serves for rinsing and the operation is complete. 
larger hotel size is supplied to wash plates or dishes at the 
rate of 6,000 per hour. Washing machines are not too 
common in this country, though they seem to flourish in 
the States. An average wash may be completed in about 
an hour with one of these, if motor driven, at a cost of 
about 14d.to 14d. per hour. There are also the useful boot 
polisher and knife cleaner, which may be included in the 
list of machines suitable for driving by small motors. We 
think this phase of electric power may well be given more 
attention by British station managers. The small motor las 
not been exploited to anything like the extent it might be. 


The vacuum cleaner is not yet recog- 


Industrial nised as an institution, but it is ina fair 
Cleaning way to become one. Its domestic utility 


has been mainly identified with the in- 
ternal-combustion engine, but this noisy machine must of 
necessity remain outside the building in which cleaning 
operations are to go on. The electric motor 18 alread 
exerting its influence on the arrangement of domestic 
vacuum cleaners, the compactness and light weight of the 
motor making it ideal for driving small vacuum pia 
and by this means we may see an electric cleaning out 
in every large household. The device 1s already а 
mended for use in “apartment” houses in America in | 
somewhat novel manner. Most of these places " 
elaborate systems of wiring, piping, &e., installed, 1 
suggestion is that a vacuum cleaner should be introdu г 
in the basement or roof and piped up to the VAS 
rooms. In these suitable connectious for к 
would be placed, together with switches for ani и 
stopping the motor-driven vacuum pump был: 71 
These applications naturally suggest an industria „ч |. 
and no doubt this will not be long in making its a 
ance, There are numerous industrial operations at ui 
ductive processes into which the vacuum Ped s 
enter with advantage and profit. The x 155 
applied on a large scale for the extraction of | i din 
and noxious gases gives promise of what T uu. The 
plished in a smaller way with vacuum appara йе 
main contributing factor to the success of 11 е "ud 
is the employment of the electric motor to ea a 
Considering the universality of the electric sere 


incial 

: А А А e princi 

in domestic and industrial circles, one of 9 Both 
Ы Q » i M S rem 

obstacles to the use of such apparatus 18 сейм 


in its portable and fixed form the electric ei " 
is an ideal adjunct to the hygiene of tlie t т 
cleanliness of the factory, and we hope bad | 
will meet with due recognition before nod 10 
matter is one worthy the attention of ир e 
cal energy, and encouragement should be Bn un ! 
to the domestic and industrial users of this t 
novel and effective class of cleansing apparatt 
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Thermal Cut-outs. 


HE improvement of automatic apparatus for the 
protection of electric cireuits is proving largely 
instrumental in the supplanting of the fuse as a 

safety device. The latest addition to the list is the 
Simplex Time Element Thermal Cut-out, applications of 
which are depicted in the adjoining illustrations. 


Simplex Thermal Cut-outs applied to Circuit Breaker and 
Tumbler Switch. 


The device gonsists of a chamber containing a resistance 
above which is placed a corrugated capsule, the expansion 
of which causes a piston pressing directly on to it to rise 
and actuate the trigger of the switch. The capsule can 
exert a pressure of 20 to 30 lbs. without being damaged. 
The burning out of a motor or other apparatus is caused 
not only by an excessive current but also by the time this 
excess is allowed. This device is based on this principle, 
and once set acts quicker or slower according to the mag- 
nitude of the current flowing, and with proper adjustinent 
no apparatus thus protected will, so the makers claim, 
come to grief from this cause. With normal current the 
device absorbs only about five watts, and the heat developed 
in the chamber is radiated ; but any overload above 10 per 
cent. will cause the device to act in a time inversely pro- 
portional to the overload. Any motor or are lamp takes 
at starting an increased current, and especially so the 
alternating current motors, and, in fact, there always is a 
rush of current on closing a circuit. To permit this, 
therefore, the fuse or magnetic cut-out have to be set so 
as to fuse or open the circuit with 50 per cent. up to 
sometimes 300 per cent. overload: the direct consequence 
of this being that they afford inadequate protection. The 
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thermal cut-out not only allows the rush of current at 
starting but also prevents this or any smaller excess ahove 
the normal to flow for an undue time. Further, an alam 
can be given as soon as the piston begins to rise, and befor 
the cut-out opens, thus giving sufficient warning to the 
attendant. 
Copy of Report upon Thermal Cut-out. 

This cut-out was recently tested at Faraday House, and 
was stated to be set for a normal current of 20 amper 
Overload currents of definite amount were passed through 
the cut-out, and the time taken by the cut-out to act was 
noted. The following table gives the results of the tests 


Current Amperes. Overload per cent. Time of Action. 
25 dee ‘cs 15 m 14 mins. 0 secs. 
25 25 а 4 mins. 57 secs. 
30 50 Ж 955 2 mins. 0 seca 
35 75 1 min. 11 экз. 
40 100 А E - 5A secs. 
50 150 " к i .. 59 secs. 


These times agree, as reasonably as can be expected, 
with those given on card supplied by the makers, sligh 
alterations being produced by the presence of stray current 
of air. The mechanical action of the cut-out was fouc 
to be quite satisfaetory, the power exerted by the caps 
being ample for the purpose of opening the switch ТЬ 
watts taken at the switch terminals when warm were aly 
measured and found to be 5'5 


Motor Driven Blowers. 


OTARY blowers for organs are gradually taking te 
place of reciprocating devices since the е 
tion of electric power into places of worship. . ^ 

only are these blowers more compaet, ЕТ о 
very quietly and are efficient under all wor он 155 
By the use of suitable attachments to the air re А B 
the motor ean also be made self-regulating, Yum. 
when airis required. The rotary blower is, s e a 
high-speed machine, which enables the size 0 1 
to be reduced considerably without having MW а 
The adjoining illustration shows a Tangan biet 
nate-current motor direct-coupled to а duplex с 15 
blower, which has recently been fitted to a large organ. 


Langdon-Davies AC. Motor dam 
coupled to Duplex Blower 
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STELLITE 
MOTOR PANELS. - 


These panels, combining the undoubted superiority of our 
Ironclad Quick Break Switch with the absolute reliability 
of our various forms of starters, constitute a very important . 
advance on the apparatus hitherto employed, and one 
which has already met with the expressed approbation of 
leading Consulting and Electrical Engineers, besides cotn- 
plying with the latest requirements of the Board of Trade, 
Home Office, Fire Insurance Offices, &c. 


REDUCED PRICES. — 


Full particulars on application — . 


THE ELECTRIC & ORDNANCE ACCESSORIES C0. Ltd, 


CHESTON ROAD, ASTON, BIRMINGHAM. ` 


— a — ͤQ—ͤ—— — — — — 


Electric Pocket Camps. 


ANY attempts have been made to introduce an 
accumulator type of pocket lamp which could be 
relied upon at all times. . The principal difficulty 

seems to have been with the provision of a battery which 


Branches and Agencies at London, Manchester, Newcastle-on- T yne, 
Glasgow, Newport, &c., Ke. ira 


The case is of brass, heavily nickel plated, and the 
lamp bulb is fitted with a powerful lens and reflector, 


whieh intensify the light 
from the lamp. The battery 
is a small 2-volt accumu- 
lator with the electrolyte 
specially arrauged to avoid 
leakage of the acid. To 


would be free from corrosive troubles and be practically all intents and purposes Ad Fig. 2, 
e : : apter with 
non-spiling. The dry cell has been largely exploited for the cell is dry, as very Charging Ter- 
portable electric lamps, but little trace of liquid is minals, for 
it is unsatisfactory, in that noticed in looking into it. Pocket Lamp. 


Fig. 1—Thomson Pocket Electric | 
Lamp showing Removal Caps.] 
B. Switch. T. Turret. E. Case. 


it cannot be re-charged, but 
must be set going again by 
the purchase of a new cell. 
Electric light is installed in 
so many houses now that it 
is a simple matter to re- 
charge a small battery from 
the ordinary lighting circuits, 
and this fact has doubtless 
encouraged the introduction 
of a pocket accumulator of 
the non-spilling type. <A 
useful pattern has recently 
been put on the market by 
L. E. Wilson & Co., 20, Cross- 
street, Manchester, and is 
known as the “Thomson” 
pocket lamp. This lamp 
has been designed essentially 
for pocket use and is fin- 
ished in a substantial way. 


We illustrate in Fig. 1 
the complete lamp and bat- 


tery, the case being shown ¢ 
In section to expose the 


connections. The battery 
is dropped in through the 
bottoin of the case, which is 
fitted with a slide, closing 
the aperture neatly. The 
battery terminals are form- 
ed of light springs, which 
press against the little 
switch contacts. The 
switch is operated by a 
small press button, which 
allows the lamp to be 
flashed on lightly or left 
continuously in circuit. 


PATENT 


The lamp is arranged to give а good light for 4 to 6 
hours after re-charging, but the makers recommend that 
the battery should be charged up at least once a month 
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when used intermittently. A special lampholder fitting is 
provided for re-charging purposes, as shown in Fig. 2. 
By the use of this adapter the accumulator can be put in 
circuit with an ordinary incandescent lamp. The glow 
lamp fitted to the pocket lamp is of the Osram metallic 
filament type, and the light emitted is of a strong white 
colour. By the use of the bullseye, a powerful beam can 
be thrown in any desired direction. The bullseye cap is 
adjustable, so that the light can be focussed to a small 
point. Removable caps with yellow and ruby glasses are 
also supplied, so that the lamp can be used for photo- 
graphic dark room purposes. A bicycle adapter may also 
be supplied for use with the lamp, this being arranged 
with a suitable spring clip for attachment to the ordinary 
cycle lamp bracket. In this case the bullseye is replaced 
hy a special reflector which tends to distribute the light 
from the lamp. We have used one of these lamps for 
some little time, and it quite bears out the claims of 
the makers, as far as portability and convenience are con- 
cerned. It is easily carried in the pocket, and can be 
re-charged with a minimum of trouble. There аге 
innumerable ways in which it can he utilised, but it should 
be useful for electricians-in-charge of industrial power 
stations, foremen, works superintendents, «е. 


Modern Electrically Equipped 
Saw Mils. wa 


E have frequently urged in these columns the im- 
V portance of electric driving in wood-working shops 
and timber yards, and our readers will be interested 
to know that the saw-mills and timber sheds of Messrs. 
J. & W. Bellhouse, Miles Platting, Manchester, form a good 
example of the modern application of electric motors in 
this particular field. The saw-mills are situated on the 
hanks of the Bridgewater Canal, and were established in 
1792, so that the firm can claim to be one of the oldest in 
the trade. Up to July of last year they had depended for 
their motive power on a steam engine and lines of overhead 
shafting, with belts therefrom to the various machines. 
During the past few years, the firm have been fully con- 
vinced of the many advantages to be gained by the adopton 
of electricity as the motive power, but owing to the capital 
represented by their steam-power plant, were reluctant to 
make the change. 

In July of 1907 a disastrous fire burnt the mills to the 
ground, and the steam plant was destroyed. It was then 
decided that the new sheds should have a complete elec- 
tric power installation, and the result is an up-to-date 
equipment, with all machines individually driven, and the 
whole factory electrically lighted. This plan of driving has 
many advantages now recognised over the more common 
method of “group driving,” the chief of these being the 
economical use of power and the flexibility of the system. 
The former is due largely to the fact that the motor may 
be switched out of circuit without interfering with the 


Circular Saw direct-coupled to Westinghouse A.C. Motor. 


other motors and machines in any way, and so all lose 
occurring in the motor for its particular machine are ohi- 
ated, With the group driving of machines, the stoppas 
of one leaves the shafting still running. | 
Messrs. Bellhouse’s mills consist of two sheds or built 
ings, one of which is the joiner's shop (contaming пош 
chinery), and the other a building containing the saw-mill 
and joiner’s machine shop, the former section being merely 
a shed open at the sides, the latter being entirely enclosed. 
By the abolition of long lines of shafting there is no let. 
sity to make the walls of such heavy and solid construct 
and this effects an economy in the building cost which 
would amount to a considerable sum in a large plant. 
The contract for the supply of the electric motors ws 
placed with the British Westinghouse Company, the ed 
installed being of their three-phase, squirrel-cage 19 
type, except in one or two cases where motors of s ed 
shire Dynamo and Motor C'o.’'s make were supp? v 
the machines. The total capacity of the motors П 
exceeds 280 H.P., the sizes ranging from 1 to 50 н}. 
The squirrel-cage induction motor 1s essentially dies 
stant speed machine, so that in some cases onda 
speeds are required, the motor 15 connected to the mà 


Routing Machine Belted to Westinghouse Motor. 
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HIGH-TENSION 
SWITCHGEAR 


FOR PRESSURES UP TO 


60,000 VOLTS, 
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PARK STI, 


NEWCASTLE-ON-TYNE and GLASGOW. 


through counter-shafts, with different sized pulleys for ob- 
taining the necessary range of speed. The motors are very 
simple, and, in the case of the larger sizes, are started by 
means of auto-starters, the handles of which are first 
moved to the starting position, when a reduced voltage is 
applied to the motor; on moving the haudle from the start- 
ing to the running position the full voltage is applied to 
the stator of the motor, which will then run up to its full 
speed. In the case of motors below 5 H.F., an ordinary knife 
switch is frequently all that is necessary for starting up, 
the motors being put straight on to the line. 

The high-tension feeders of the Manchester Corporation 
are brought into the private sub-station, which contains two 
250kw. Westinghouse three-phase 
transformers and a Ferranti three- 
panel enamelled-slate switchboard. The 
transformer reduces the voltage to 420 
volts, at which pressure the motors 
are operated, and the switchboard con- 
tans the necessary switching and re- 
cording apparatus for controlling and 
recording the current supplied to the 
motors. A distributing switchboard is 
installed in the saw mill for recording 
the power consumption of, and for con- 
trolling the various sections of, the 
plant. 

The saw mill contains several large- 
size wood-working machines, each being 
driven by its own motor. Among 
them are a 10 H.P. motor driving a 
30 in. panel planer, and a 20 н.р. motor 
driving à 12in. by 4in. four-cutter 
moulding machine. In addition to 
these there are several other large 


LONDON,S.E. 


and important machines in the same shed, including 
a 12 in. by 5in. four-cutter moulding machine (35 fl. P. 
motor), two self- feeding circular saws (30 п.р. and 35 H.P. 
motors respectively), 24 in. by 6 in. deal thread machine 
operated by а 15 н.р. motor, a log band-saw machine driven 
by a Lancashire Dynamo & Motor Co.’s 50 п.р. motor, the 
carriage being operated by one of the same company's 
7 H.P. motors, а cross-cut saw (10 п.р. motor), and a tool 
grinder operated by a 2 п.р. motor. 

One portion of the saw-mill is partitioned off for saw 
sharpening and setting, and contains a circular saw-sharpen- 
ing machine and a band-saw-sharpeniug machine, each 
being driven by its own 1 H.P. motor. The motors for 


General View of Woodworking Shop, showing entire absence of Overhead Shafting. 
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Tue “SARCO AUTOMATIC СО RECORDER 


A real.Fuel Saver of Great Value to all Steam Users, 


Interesting Literature Free SAN DE RS, REH DERS & CO., Lro., 


Hundreds of Installations 


on Application 108, Fenchurch Street, LONDON, E.C. Prove its Value, 


the cross-cut saw, self-feeding circular saws, 12 in. by 5 in. 
moulding machine, and the deal thread machine are all in 
the cellar beneath the shed, the belts being taken up 
through holes in the floor. This has the decided advan- 
tage of leaving the working floor comparatively free from 
obstructions. 

The joiners machine shop contains several smaller 
machines, comprising a circular saw, driven by a 10 B. P. 
motor ; chain morticing machines, driven by a 74 H.P. motor ; 
jacker, dovetailing and automatic grinding machines, each 
with its own 3 H.P. motor; spindle-housing machine, driven 
by a motor of о 1.1. ; and a tenoning machine, driven by a 
10 н.р. motor. 

Occupying part of the space beneath the saw-inill is an 
artificial drying chamber, heated by steam piping from a 
large boiler at one end of the shops. For the purpose cf 
rendering the temperature of the chamber slightly lower 
when it is necessary for men to wo:k there, a large fan, 
driven by a 4 н.р. motor, is fitted into one of the walls. 
This reduces the temperature of the room in a very short 
time to a comfortable limit. 

For the rapid and easy handling of the huge logs of 
timber which daily pass through the yard, and for the un- 
loading of the timber barges on the Bridgewater Canal, a 
6 ton overhead travelling crane has been installed by 
Messrs. Craven Bros., which travels along the side of the 
machine sheds and overhangs the canal. This crane is 
equipped with one 2 H.P. and two 10 H.P. alternating-current 
Squirrel-cage motors. 

The factory is busy at present with a large contract with 
Messrs. Craveu & Markham for the Great Central Railway 
Co. for the supply of all the woodwork for a large factory 
which the latter company is erecting at Dukinfield. In 
addition, the firm carry out work for builders and con- 
tractors, undertaking the manufacture of all wooden parts, 
such as wooden frames, doors, stairways, and so on, and 
with the present up-to-date plant we understand they are 
in a favourable position to undertake such work more 
quickly aud with greater ease than before. 


Portable Ulattmeters. 


HE sphere of utility of electrical instruments has been 
largely extended by the introduction of reliable and 
portable standards, which may be used for tem- 

porary measurements or for testing purposes. Portable 
voltmeters and ammeters have been in demand for many 
years past, and since the extension of е electric power 
service and the more general use of electric motors which 
accompany it, there has arisen a distinct need fur a port- 
able instrument which would indicate the energy passing 
at any moment to a motor in actual operation. The Union 

Лесітіс Co. has a special line of portable wattmeters 
which have been standardised for use for direct, single or 
three-phase current circuits. These instruments are based 
on the dynamometric principle, there being a fixed coil 
exercising а torque on a moving pressure coil. This admits 


— 


of a wide range of watt measurements, both for diret- 
current and alternating-current circuits, which, in the latte 
case, we are informed, makes the instrument independent 
of current curve, periodicity and temperature. The current 
coil is of thin copper strip, and one or more of these strips 
is coupled in parallel, according to the range of the instru- 
ment. This eliminates eddy currents and subsequent 
errors in the readings over the larger ranges. The pres- 
sure-coil is wound with silk-covered wire, there being no 
supporting frame which might introduce secondary effects. 
The resistance of the coil is approximately 100 ohms, and 
it is designed to carry 0°03 ampere. The coil is attached 
to a steel spindle, pivoted at each end in polished jewels 
the spindle also carrying the two connection spring. the 
pointer and the damper disc. The weigit of this moving 


General view of Portable Wattmeter showing Special Termini 


by the у 


system is distributed as much as possible wo 
metrical arrangement of the parts. To шаха e | 
ment dead-beat the pointer is titted with a power) p 
matic damper. 2 
We give an illustration of an instrument hex а 
able for direet and single-phase currents. Го ove ia 
errors the scales have mirror insets, as will be seen 
illustration, and the scale readings are Proportion 
watt values under test. Scale ranges сап be rim “л 
from 75 to 150 divisions, this being numbered u о, 
ance with the range, and this number, шир = 
constant given on the м iring diagram, turnigu =a 
ment reading in watts and kilowatts. We undeb™ А 
a n Circus 


the instrument can be kept continuously 1 


Pu 1, 4^ 
е short overs 
current and pressure stated un the scale. Sh 
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are admissible in standard instruments up to the maximum 
of 30 per cent. in either the current or the pressure coils. 
The resistance used with the shunt coil is wound from 
material having a temperature coefficient of practically 0, 
and in comparison with resistance of the coil is so large, that 
even on very low-pressure ranges temperature correction 
for the instrument reading is, it is stated, unnecessary. 
Shunts are not used with these instruments, but various 
current ranges can be obtained by coupling equal sections 
in the current coil, either in series or in parallel. Copper 
bridge bars with powerful thumbscrews are provided for 
changing these connections from series to parallel, and 
will be noticed at the side of the instrument shown 
in the illustration. For the measurement of three-phase 
power on unbalanced circuits three single-phase wattmeters 
inust be used if the neutral wire is available, or, if not, two 
In the first case the pressure 
circuits are connected star-fashion, and in the second case 
delta-fashion. The sum of the instrument readings then 
gives the total three-phase output. If, however, the three- 
phases are equally loaded, the energy can be measured by 
a single wattmeter as follows: When star pressure is avail- 
able (that is, with a neutral wire accessible) a single-phase 
wattmeter is used, suitable for the minimum current in 
one wire and for the pressure between this and the neutral 
wire, the scale of the instrument being calibrated for the 
three-phase reading. The weight of this instrument is 


instruments are required. 


approximately between 9lb. and 11 Ib., and euch is pro- 
vided with a suitable diagram of connections inside the 
hinged lid which covers the scale. 

These instruments will, no doubt, be found very useful 
for all classes of testing on a.c. circuits, but particularly in 
industrial installations in which the energy consumption 
of motors requires to be checked. Their light weight, 
fewness of parts, and simplicity of operation should tend 
to increase their utility in this particular field. 
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Clectric Laundries. 
for steam which must, in the ordinary way, be fur- 


D nished by a boiler, and which, incidentally, may 
supply a small steam engine, electric power can compete 
with existing conditions in laundries. Experience has shown 
that by the judicious application of electric power a laundry 
may be conducted on more economical lines than with 
steam. The Hlectrical World publishes some interesting 
comparative figures which are based on the successful 
operation of an electrically equipped laundry over a period 
of twelve months. These may be tabulated as follows: 
With Seam Engine. 


ESPITE the fact that there exists in laundries a need 


Per month. 
iss pe MH MES £12 0 0 
Dabo (o2 senos sob ива ЫЛЫЫ 12 10 0 
WY С / 310 0 
£28 0 0 
With Electric Motors. 
Don MERE УЫ uaa Уа е Мы: £5 0 0 
Huben eee ate quiis 215 0 
Water 2 5 0 
Klectrieity t ое 9 0 0 
£19 0 0 


These figures show a saving of £9 a month, or £108 a year, 
or the equivalent of one year's interest at 36 per cent. on 
the investment required. In addition to covering the 
interest on the investmen’ at 6 per cent. the economy 
will return the cost of the conversion from steam to elec- 
tricity in three years four months. The laundry equip- 
ment on which these figures are based consists of 16 direct- 
current motors varying in capacity from } Н.Р. to 5 Н.Р. 
In the same laundry electric flat irons are employed, and 
the effect of these is to largely increase the output during 
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the workers, being cooler and more comfortable than when 
gas-heated irons are used. A further instance is quoted 
of 48 electrie irons being installed in a laundry, and an 
aggregate of 97,000 pieces were ironed each month. This 
was 90 to 30 per cent. in excess of the work done formerly 
with stove-heated irons. Laundry machinery seems to 
be particularly well adapted for driving by individual 
motors, and the following table, taken from our contem- 
porary, gives the motor sizes and machines driven in a 
typical laundry :-- 


5 extractors and 4 starch 18 in. extractors, 1 н.р. motor each, vertical 
shaft direct drive, series type, speed 1,150 to 1,600 revs. per min. 

4 washers, 5ft. long, 4 ft. diameter; 2 shakers, 50 in. by 60in. ; 
10 н.р. compound constant-speed belted motor, 650 revs. per min. 

2 48 in. vertical wringers, each belt driven by 51.P. compound 
motor, 1,510 revs. per min. 

1 shaker, 4 washing machines, 10 н.р. motor; 2 groups. 

1 shaker, 5 washing machines, 10 H. . motor. 

4 steam mangles, each 48 in. diameter, 105 in. long, each direct 
driven, 3 H. p. motor, series wound; speed range 350 to 550 revs. per min. 

1 freight elevator, 15 н.р. motor. 

2 sewing machines, each direct driven by 0 12 U. p. shunt motor; 
speed 1,050 revs. per min. 

l blanket washer, 6 small blanket washers, 42in. by 60 in.; 10H P. 
compound group-driven motor. 

1 collar washer, 40 in. by 42 іп. ; 5 washers, 42 in. by 60 in.; 10 U. v. 
group-driven motor. 

1 collar dampener ; 0:5 n.r. shunt- wound motor. 

1 collar starcher, 42 in. by 14 in.; 0:25 н.р. shunt motor, 1,000 revs. 
per min, 

8 loop shirt dry house, 2 fans, conveyor belt 2 revs. per hour, 5 11. v. 
shunt motor, 750 to 900 revs. per min. 

Skirt dry house, 0°12 fl.. fan motor for hot-air circulation. 

4 loop collar dryer, 3 revs. of belt per hour; 1 fan, 1н.р. shunt 
motor, 600 to 850 revs per min. 
Coat and underwear dryhouse fan, 0:12 н.р. motor (size uncertsin). 

1 24 in. coat ironer ; 0:25 н.р. compound motor, 500 to 600 revs. per 
min. 


4 24 in. coat ironers; 0:5 н.р. compound constant-speed motor, 420 
revs. per min. 


2 30 in. body ironers; 0:5 нр. compound constant-speed motor, 
420 revs. per min. 

2 sleeve ironers ; 12 in. cylinders, 0:12 н.р. shunt motors, 500 revs. 
per min., frequently reverses 60 times per 
minute. no starting box. 

9 bosom pressers ; 1 U. b. shunt motors, 
610 revs. per min. 

1 bosom ironer; 025 n.r. shunt motor, 
450 revs. per min. 

1 wristband irouer; 012 n.r. shunt 
motor, 1,000 revs. per min. 

1 40in. collar mangle ; 0:5 n.r. shunt 

motor, 450 revs, per min. 

1 collar shaper, 1 seam dampener, 1 bur- 
nisher; group driven on lir, back- 
geared shunt motor, 1,830 revs. per min. 

1 6ft. handkerchief mangle; 0:5 n.r. 
shunt motor, 450 revs. per min. 

Drill press, lathe, hand saw and grinder ; 
10 it. r. group-driven compound motor. 


From this list it will be seen that 
a number of different types of motor 
Is used, showing that speed regula- 
tion is an important factor in the 
driving of laundry machinery. 
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Doists and Lifts. | 


H E standardisation of lifts, hoists aud eranes for opera- 
tion by electric motors has made steady progress dur- 
ing the last few years, and as a result a quantity of 

valuable data has been collected, and is now at the disposal 
of users of this class of machinery. 

A very wide range of crane апа lift specialities is made 
by Messrs. Rawlinsons (Limited), Leeds, this firm having 
carried on business as lift engineers for some years past. 
A new catalogue has just been published by the company, 
and we have selected from this a few illustrations which 
may be taken as typical of its products in this branch of 
engineering. We have frequently urged the importance 
of the electric motor as a power agent for driving portable | 
machinery, and interest attaches to a type of portable hoist 
illustrated in Fig. 1. In this view the side and top casing 
have been removed to show the motor and gear inside. 
The hoisting gear is the firm's standard pattern with fric- 
tion drive, comprising special compressed-paper friction 
pulley acting upon cast-iron pulley. The motor gears 
into the pulley shaft through a raw-hide pinion, and 
the winding barrel is suitable for either rope or chain 
The former is shown in the illustration, and it passes 6 
over a snatch block which is hung iu eye bolts. The 
starter is fixed immediately behind the motor, and cur- 
rent is supplied through a concentric armoured flexible 
cable, fitted at its free end with a handle plug for insertion 
in a wall socket. The length of cable supplied enables 
the hoist to be operated at some distance from the wal 
plug. The hoist is supplied with alternating-current 


or direct-eurrent motor, the controller in each case being 
placed within the wooden housing. Only one handle is 


Fig. lL.—View of Portable Electric Hoist, shown open. 
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employed to control the movements of hoisting, stopping 
and lowering. The brake is applied automatically. The 
apparatus is built up in sizes for 5, 10, 15 and 20 ewt. 
loads, and for working speeds from 50 ft. to 30ft. per minute. 
The whole of the gear, with its housing, is mounted on a 
substantial trolley, which is provided with wheels of either 
waggon oak or iron. A wherry type swivel lock is fur- 
nished which securely holds the machine while hoisting is 
in progress. 

Fig. 2 shows a direct-coupled electric self-landing and 
delivery hoist. This is suitable for warehouses, mills and 
factories, and may be applied in both high or low rooms. 
The same hoisting engine can be made to do duty for a 
number of floors, the controlling levers being merely 
repeated at each landing window. The motor drives the 
hoisting drum through gearing and friction wheel, and the 
whole hoisting machine bolts up to the cross H girders 
shown in the illustration. The starting switch and 
mechanical control lever are near the landing door, from 
which the man in charge has full view of the load. The 
one lever governs the whole of the motions, the motor heing 
kept constantly running in one direction. Seven sizes of 
lift are made, these varying in capacity from 5 to 60 cwt. 
The hoisting speed of the former is 100 ft. per minute 
and of the latter 20 ft. per minute, and the traversing 
speed is 125 ft. and 45 ft. per minute respectively. Faster 
or slower speeds can, however, be provided for as required. 
This type of hoist is largely used on dock and canal sides 
for loading or unloading from wherries. 

Another speciality of Messrs. Rawlinsons’ is an arrange- 
ment of automatic safety doors for lift use. The doors are 
held open when the lift is at a landing, but do not open or 
unlock when the cage passes a landing. They close and 
become locked quite automatically when the cage moves 
away from a floor. A device of this kind is most useful 
for works laid out in а number of storeys. Lifts are indis- 
pensable for transport purposes, and frequently they are 
left to the operation of the workman using them. For this 
reason much time is saved if doors have not to be opened 
and closed. Existing lifts can be fitted with these doors. 
The same automatic opening and closing arrangement can 
be fitted with collapsing gates, which move across the lift 
opening, and do not require any space for swinging back, 
like doors, on the workshop floor. 

We may specially refer to a system of push-button 
control which has been developed for passenger lifts. The 
electrical control gear includes solenoid operated main and 


TPO att Ж СТ 

LI LL d - E 2 
idtm Ln USE MUERE 
pud Du Ll —E iL. 


oli 


a 


SUPPLEMENT to “ The Electrician," April 3, 1908. 


THE MORDEY-FRICKER 
ELECTRICITY METER C= 


LIMITED, 
82, Victoria Street, Westminster, S. №. 


Telephone 222 Victoria. Telegrams: “ SHADOWLESS I. oN DON.“ 


cup ELECTROLYTIC 
PREPAYMENT Н 
METERS. .. 


SIMPLE, CHEAP, ACCURATE. 


— 0 —— 


For Pennies, Sixpences, or Shillings. 
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rheostat switches mounted complete on a slate panel, at 


the back of which are fixed the resistance frames. This 
control panel occupies a small amount of space and can be 
placed in any convenient position. The system includes 
two emergency limit switches in the lift well and a starting 
and stopping switch in the cage itself. These lifts are 
made for single and variable speeds up to 150 ft. per min. 

Messrs. Rawlinsons (Ltd.) are also makers of electric 
lifts, goods hoists, winches and of almost every type of 
electrie crane. Their range of standard products in this 
direction is very wide, and should afford prospective cus- 
tomers excellent opportunity of having their requirements 
met in every particular. 


Fig, 2.—General View of Electric Self-landing and Delivery Hoist. 
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combination. The turbine is of the single stage velo- 

Steam Curbo pam os. city type with three velocity stages, having one wheel 

—————— fitted with three rings of blades.' The turbine and gene- 

HE introduction of steam turbines for the propulsion rator are directly coupled together, and supported in two 

of large vessels has created a demand for a standard bearings, the turbine wheel being overhung. This con- 

type of plant for marine engine rooms. If the vessel struction simplifies the design, will add to the rigidity, and 

is driven by rotary engines it is naturally desirable that considerably reduces the weight of the complete machine. 

where reciprocating engines 

have been used for auxiliary 

purposes their place should 

be taken by machines simi- 

lar in design to the main 

engines. The “Lusitania” 

and “Mauretania” afford 

excellent examples of what 

can be done in this par- 
ticular. 

The Electrical Co. (Ltd.) 
now send us some particu- 
lars of the turbine equip- 
ment of the express steamer 
„“ Kaiser, which has been 
carrled out at the A.E.G. 
works, Derlin. In addition 
to supplying two 2,000 ит. 
marine type steam turbines, 


— — 


a large number of small 2 
turbo-dynamos were manu- 
factured and fitted to the 20 kw. A. E. G. Steam Turbine and D.C. Dynamo, 


vessel. These units are in- | | йй 
teresting in that they represent an exceedingly compact Steam passes from the stop valve into a ү н 
form of steam dynamo, and one which may find a useful through a number of nozzles in which the aca 
purpose apart from marine service. We give an illustration transformed into velocity before the steam hg init Jm 
of a 20 kw. unit, and this shows the compact nature of the the moving wheel. There is a governor fixed directly 


NALDER BROS. & THOMPSON, l 


in the steam chamber by means of a rod passing through à 
макет” ELECTRICAL 


gland. The turbines are arranged to run non-condensing 
MEASURING INSTRUMENTS 


when the vessel is lying in harbour, and for this pups 
additional nozzles are fitted which are closed чн | 
vessel is running condensing. The bearings are i T 
tinuously by a rotary valveless pump which keeps E 
lubricant in constant circulation ; the bearing castings E 
also water-cooled. The dynamo is a four-pole а | 
with commutating poles, and the commutator is fitte i 
For all Purposes. carbon brushes which are kept in a fixed d E Ё 
machine is stated to be non-sparking at all cs 
equipment of the * Kaiser" included five of ^ - 1 
dynamos, ranging in size from 2 kw. to 20 kw. 1 
stand that a quantity of these machines ү : 
supplied for the Imperial German navy, other 
the mercantile marine. 
( We published a full description of the M Es | 
— — ora ——— turbines in the “ INDUSTRIAL SUPPLEMENT AU d 
eel у= t AEN „ 1906, to which we would refer our readers fo 
let | 9 . details. 
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Electric Doists and 
Cransporters. 
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COMBINED TESTING SETS. 


А А i driven liftin: 
ealised that hand and steam- f 

Ur to 150 Amps. Üb тб NOD Xu T is being rea | e too slow and inefficient f 
and moving appliances are to in 0006 

E ыс „„ these days of hustle, and a demand has T 7. 

3 Ranges of each. 4 Ranges of each. ese days о ? hich is both spe 


quence been created for an appliance W 
portable and moderate in first cost. 
cranes are useful enough for larg t Lew 
efficiently handling small loads from abou ther tool 
the first cost is prohibitive and they are altoge 
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FOR AUTOMATIC OR DIRECT 
CONTROL. 


ALL SIZES FROM 1 CWT. TO 
10 TONS. 


Please send us your enquiries 
for all types of Electric Hoist- 
ing Gear. 


Telephone: 
20 WESTON, 


BATH, 
| —— ˙ = —ẽẽ — C NE 


Electric mono- rail hoists and transporters, when built in 
accordance with up-to-date crane practice, fulfil these re- 
quirements perfectly. They are moderate in first cost 
and efficient in operation. The working costs are very 
low, as is demonstrated by tests which have been made 
proving that with 1d. of electricity (at 1d. per B. O. T. unit) 
it is possible to lift and lower a load of 1 ton through 
10 ft. fifty times. 

We describe below some of the products of Messrs. 
Kramos, Limited, of Bath, who specialise in small portable 


Fig. 1.—Motor- 
driven Travelling 
Girder Hoist. 


hoists and transporters and have supplied a large number 
for various purposes. Fig. 1 shows a hoist arranged for 
travelling on a girder 8in. by 5in. section. It lifts 1 ton 
loads at 25 ft. per minute and has a lifting height of 12 ft. 
It is controlled by a separate controller fixed on the wall 
or in any other suitable position. The hoist gear consists 
of a motor driving through a Renold chain on to several 
Sets of machine-cut spur gears, the last spur wheel gearing 
on to the drum which is machine-grooved right and left- 
hand and arranged for two ropes to ensure a central lift 
under all conditions of load. At the other side of the hoist 
a substantial brake is fitted and this is so arranged that 
it can be operated electrically, or if it is desired to lower 
heavy loads by gravity a mechanical lever сап be provided 
for opening and closiug the brake shoes. | 

The motor and gearing drum, «c.,are bolted to a solid steel 
plate, to the top of which are fixed the steel brackets which 
carry the travelling rollers. The latter are provided with 
ball bearings to ensure an easy travel. The travelling 
motion can һе obtained either by pushing the load or, when 
desired, a hand wheel and chain be fitted for this purpose. 

An overwiuding switch is fitted which operates hy the 
load when it reaches its highest position. Current is led 
into the hoist by two trolley wires, strained alongside the 
girder, and against these two current collectors are kept 
pressed, 


MONO-RAIb Electric HOISTS, TRANSPOR 
AND GONVEYORS. 
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The controller is of special design and has à large *dead- 
way " between up and dowr positions to avoid all possi- 
hility of accidental reversal of the motor. The hoist illus- 
trated is for use in the printing works of one of the well- 
known daily newspapers for handling rolls of paper. 

When desired these hoists cau be controlled hy means 
of a reversing controller fitted on the hoist itself and 
operated by means of two pendant cords with labelled 
handles. They are also made for travelling on a girder 
by electric power in which case case a separate motor, 
gearing and controller is provided. 

All Kramos hoists are substantially constructed and only 
spur gearing is used, the increased efliviency of this com- 
pared with worm gearing being over 30 per cent., and 
although the first cost of spur geared hoists may be some- 
what higher the greatly increased efficiency soon overcomes 
this. 

Fig. 2 illustrates a Kramos spur-geared winch. It is 
built up similar to an electric trolley hoist, but instead of 


Fig. 2.—Lift Gear Fixed 
to Wall Bracket. 


Fig. 3.—Lift Gear for use over 
Lift Well. 


travelling on a girder it can be arranged for bolting to a 
wall or ceiling as desired, or can even be placed on a truck 
and used as a portable winch for hauling or any similar 
purpose. The controller can either be placed on the same 
base plate or fitted at any other convenient spot as desired. 

Fig. 3. shows а similar winch arranged for bolting to a 
lift well. It is of the worm-geared type and lifts 2 ewt. 
at 60 ft. per minute. The motor is direct coupled to a 
worn-gear, the coupling being used as the brake pulley. 
The brake is of the Kramos standard design and very 
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powerful. The drum, which is fitted to the worm-wheel 
shaft, is machine-grooved. The controller is fitted apart 
from the hoist in any suitable position. This winch has 
just been supplied to the General Post Office for operating 
an ash hoist. We may also mention that Messrs. Kramos 
make many other forms of hoisting and transporting gear 
for all purposes. 


Dew Alternating-Current 
Instruments 


T: distribution of alternating current, particularly 
for power supply, has now become very general, and 
this fact stimulates the demand for reliable instru- 

ments, more particularly the portable type. 

We illustrate herewith а new instrument which 
Messrs. Crompton & Co. (Ltd.), of London and Chelms- 
ford, have added to their series of portable ampere- 
meters and volt-ineters. The instrument is assembled 
iu an ebonite case, similar in shape to the 
well-known direct-current portable instruments 
which have been on the market some time. The 
movement is of the same type, but with some 
improvements introduced, as that used in all 
Crompton alternating-current instruments, it 
being of the electromagnetic type pneumatically 
damped and fitted with external zero adjustments 
and mounted in an ebonite case. Special atten- 
tion has been given in the design to producing a 
substantial movement with a large controlling 
force, and to avoiding all delicate parts. The illus- 
tration (Fig. 1) shows a portable amperemeter and 
two portable transformers in cases. The ampere- 
meter itself is wound for a current of 5 amperes, 
and is direct reading when coupled directly into 


e 


— — 2. 


Fig. I. Portable Ammeter with Transformers in Separate Carrying Cases. the direct-current portable instrum 
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Fig. 2.—Portable Transfomers with Covers d 
Case Removed. 

ч 
each case being 3, 10, 30 and 60. s 
Messrs. Crompton & Co.'s standard 115 
we understand that they are рери" 1 
quote for other capacities to Vd | 
requirements of their customers | 
terior of two of these transformers 8° 
in Fig. 2. TT 

These voltmeters and ammeters em 
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tions utilising alternating an aun | 
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to above, or the special portable testing sets described in 
Messrs. Crompton & Co.’s List U 16, will find these alter- 
nating instruments a useful addition to their stock of 
stundardised testing apparatus. 


Portable Electric 
Friction Hoist. 


HE illustration (Fig. 1) shows a portable electric 
hoist built by Messrs. Pickerings (Ltd.), of Stockton- 
on-Tees, which should prove serviceable to builders 

and others where a temporary and easily movable hoisting 
tackle is necessary. The machine is built complete on its 
own bogie and is quite ready for work at any time, all 
that is necessary being the connecting of the mains to the 
starter. The starter is usually mounted in a convenient 
position on the hoist itself, and all connections perma- 
nently made between the motor and starter, but it is 
sometimes found more convenient to have the starter fixed 
at a point away from the machine, in which case all that 
is necessary is the lengthening of the connecting cables. 


Fig. 1.—Side View of Motor-operated Portable Hoist. 


The hoist is a combination of spur and friction gearing. 
The motor spindle is fitted with a raw hide pinion which 
gears with a machine-cut spur wheel. On the same shaft 
as the spur wheel is keyed a small friction wheel, which is 
usually made of cast iron, but sometimes is built up of 
fibre. On starting up the hoist the motor simply drives 
its own shaft and the shaft which carries the spur wheel 
and small friction wheel, no load being put on the motor until 
it has got up to full speed. When the load is to be lifted the 
large cast-iron friction pulley,to which is clutched the hoist- 
ing barrel, is thrown into contact with the small pulley by 
means of an eccentric bearing of Messrs. Pickerings’ own 
design, specially constructed to avoid wear and tear, and 
arranged so as to be easily renewable when required. This 
eccentric bearing is worked by means of an operating lever, 
which is attached to the eccentric, and can be worked 
direct—that is, by the man standing close up to the hoist 
—or, if desired, a brake cord may be attached and the 
hoist worked from any convenient position. As soon as 
this operating lever is released, it falls by its own weight, 
and through the action of the eccentric bearing throws the 
large friction pulley against a wooden brake block, thus 
effectually and automatically sustaining the load. When 
it is desired to lower, this may be done by simply releasing 
the operating lever and lowering may be performed under 
very effective control. The hoist is mounted on a steel 
bogie of light but strong construction, the front wheel being 
arranged to swivel, and the whole machine forms a most 
convenient and compact hoist. 
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Turbo- Generators. 


CONVINCING proof, if any were needed, of the prominent 
position now occupied by turbo-generators in all cases of 
electricity generation is provided by the figures, given 
elsewhere in this issue, showing that over 1} million horse- 
power of turbo plant has already been supplied by the 
Westinghouse Machine Company alone, and hy the fact 
that in a little over four months two Papers on turbo- 


| before the Institution of Klectrical Engineers. The second 


of these Papers, read last week by Messrs. STONEY and 
Law, served to show the great difference of opinion 
which at present exists between Messrs. C. A. Parsons, 
the pioneers in turbine construction, and other manufac- 
turers. Аз will be seen from the report of the discussion 
elsewhere in this issue, the prevailing opinion is in favour 
of slotted armatures and carbon brushes, although, as stated 
by Mr. Law in his rep.y to the discussion, Messrs. Parsons, 
as the result of considerable experience of both types of 
machines, have decided to retain the smooth core con- 
struction and copper brushes. It is, however, interesting 
to note that this firm have so prepared their designs that 
carbon brushes can be adopted wheuever Messrs. Parsons 
are convinced that a satisfactory type has been placed on 
the market. 


— днининиааи-ь 


THIS shows very conclusively that the turbo-dynamo has 
not reached finality. Even in brush gear it is not merely a 
question of copper v. carbon brushes. Quite recently we 
described a promising development of pneumatic brush 
gear, which makes one more addition to the possible systems, 
and doubtless others will follow. We think, therefore, it is 
rather early for Mr. Н. M. Honarr to take up the view 
that the turbo-dynamo is not required. In discussing the 
subject at the Institution of Electrical Engineers he put 
forward a hypothetical case of an installation involving 
6,000 kw. in continuous-current machines at 250 volts, 
and he made the assumption that, if turbo-driven sets 
were employed, twelve 500 kw. units would be installed, as 
against, say, four 1,500 kw: units if reciprocating engines 
were used. Naturally, the 12 turbo-driven sets would 
require as mueh engine room as the reciprocating engines ; 
the latter would have a much lower steam consump- 
tion and less boiler capacity would be needed, because 
this size of turbine is too small to show the full advantages 
to be derived from the use of turbines. . We think, however, 
that it should be borne in mind that at least one manufac- 
turer has made turbo-dynamos between 1,000 kw. and 
2 000 kw. capacity, and therefore so small a unit as 500 kw, 
need scarcely be adopted in a discussion of this kind. Un- 
donbtedly, alternators are generally required in larger sizes 
than dynamos, but that is scarcely a reason for saying that 
large turbo-dynamos are not required. 


—= i 


‘Engineering Nomenclature. 


Ix a recent issue we had occasion to refer to the desira- 


generators have been read and discussed in London t bility of uniform nomenclature for engineering symbols 
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Probably one of the best examples of an expression with 
two meanings is the abbreviation B.T.U., which is still 
often used for “ British thermal unit” or “ Board of Trade 
unit,” according to the choice of the writer. Recently one 
of our contemporaries, more particularly devoted to the me- 
chanical side of engineering, protested against the attempt 
by electrical engineers “ to filch from this abbreviation its 
long-established national meaning, and tosubstitute therefor 
such a mere departmental and uninspiring term as Board 
of Trade unit.” Our contemporary also considered the 
snggestion that B.Th.U. should be employed for the older 
expression as “sheer impertinence.” We notice, however, in 
the Proceedings of the South Wales Institute of Engineers 
that at a recent meeting of this Institute Mr. PATCHELL 
stated that D.Th.U. was the generally accepted expression 
for the unit of heat. This, however, was disputed by Mr. 
SUGDEN, the author of the Paper under discussion, who, on 
the other hand, proposed B. Tr. U. for the electrical abbre- 
viation. Surely, however, the abbreviations B. Th. U. and 
B. T. U. might now be accepted without further discussion, 
considering that the Institution of Civil Engineers, who 
may be trusted to do their best for heat units, some years 
ago officially adopted them. ‘here is plenty of standardi- 


sation to be done without increasing the field unnecessarily. 
— MB 


Dunfermline. 

DUNFERMLINE is still in the throes of indecision. It is 
over two years since the discussion began as to whether 
the burgh should erect a generating station of its own, 
whether a supply in bulk should be taken from the Fife 
Electric Power Co. or, as a third alternative, whether 
Sir ALEXANDER KENNEDY's recommendation should be 
adopted that the burgh's Provisional Order be transferred 
to the Fife Electric Power Co. In such cases the opinion 
of the consulting engineer, however eminent, often carries 
but little weight with the burgh council. In this instance the 
Council found it so impossible to decide the matter that a 
public ballot of the constituents was taken. The latter 
however, took much less interest in the matter than the 
Council, with the result that only 861 votes were recorded 
out of a total electorate of 5,696. The result was in favour 
of Sir ALEXANDER KENNEDY's view of the matter, but the 
Council considered the voting so inconclusive that they 
have still been unable to reach a definite conclusion. 


Inexpensive Apparatus for Heating and Cooking. 

EVERYONE who has considered the problem of electric 
heating and cooking knows that apparatus for these pur- 
poses does not lend itself easily to cheap manufacture. On 
the other hand, if much progress is to be made, it is essen- 
tial that the price of such apparatus should be lower than 
it has been hitherto. We are glad to note that mauufac- 
turers are beginning not merely to realise this fact, but to 
act upon it. Elsewhere in the present issue evidence of 
this policy will he found. Much, of course, depends upon 
the demand, and once the general public takes up the 
matter seriously, prices will fall as a matter of course. 
Meanwhile, any manufacturer who lowers the price of 
apparatus for heating and cooking deserves the thanks of 
the industry. Cheap apparatus, if satisfactory, is certain 
to lead to orders for the more expensive varieties, but few 
of us like to make our initial experiments with the more 
expensive apparatus. 
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Institution of Civil Engineers.— At a special meeting of this 
Institution to be held on Monday, April 27th, at 8 p.m., Prof, 
Henry Louis will deliver the sixteenth “ James Forrest“ lee 
ture оп “ Unsolved Problems in Metal Mining.” 


Wireless Telephony Notes.—H.M. Consul at Christianis 
(Mr. F. E. Drummond-Hay) reports an account in the Nor. 
wegian journals of a new system of wireless telephony in. 
vented by Prof. Birkeland. On one of the University building 
three masts were erected about six months ago, and Pro. 
Birkeland is said to have succeeded in carrying on convers. 
tions, with excellent results, with a station at Frogua, about 
2 km. distant. 

At a lecture on this subject, delivered recently at University 
College, Nottingham, by Dr. J. Erskine-Murray, the lecturer 
gave what is believed to be the first public demonstration of 
wireless telephony in this country. Transmission was entirely 
within the college buildings, the distance being about 50 yds. 
through three walls of great thickness and numerous metalli 
obstructions, such as pipes, wires and iron beams. Artienl- 
tion was good, and the volume of sound ample. Aerial wires 
about 20 ft. long were used at each end, the microphone being 
in the transmitting earth wire. The detector was a “ Bronk’ 
cell, which is of the crystalline rectifying type, used with a 
local battery. 


Royal Institution.— Among the arrangements which have 
been made for lectures and discourses to be delivered at this 
Institution after Easter are the following: Mr. Gerald Stoney, 
two lectures on “ The Development of the Modern Tarbine 
and its Application”; Prof. F. T. Trouton, F.R.S, two ша 
оп (1) * Why Light is Believed to be a Vibration," (2) 
is it which Vibrates" (experimental course); Dr. Alexander 
Scott, F.R.S., three lectures on “The Chemistry of Photo 
graphy ” (experimental course). The Friday evening M 
will be resumed on May 1st, when Prof. Joseph Larmor, ie 
will deliver a discourse on “The Scientific were н 
Kelvin” (with experiments and typical apparatus Шш iu 
of his discoveries and inventions). Succ a PR А 
probably be given by Dr. J. Y. Buchanan, Dr. 15 i 5 
Prof. Dr. J. С. Kapteyn, of the University of Groninge 


Ralph Payne-Gallwey, Bart., and Prof. Sir James Dewa. 
F. R. S. 


Wireless Telegraph Notes. А proposal 5 
Жеш of Sede at Paris by M. de la Grye Е 
simultaneous wireless signals at noon and midnig » s 
wich time) to all ships fitted with wireless зА , 
proposals are detailed in the current number of the : D 
Rendus. M. Grye points out that the Eiffel 1 ja 
station, from a height of about 900 ft., has & quier 
munication embracing most of the Mediterranean pout 
the Atlantic, and if a great wireless station ы zu ш 
the highest point of Teneriffe it would have ke E hos 
the greater part of the world's water surface. i БЫ 
has appointed a special commission to examine the p 


of the scheme. 


jew. Ш 

“ The Qentral."—This magazine is not easy : hdi 
most cases amateur“ periodicals are 80 ici " 
idiosyneracies that the building-u of à A е 
with them as а basis is comparatively simple. оеш 
Central, and we are obliged to fall back on 8) wi io 
mary of its contents. Substantial fare 18 prov d a New Hal 
a mechanical turn of mind “ The Construction А : 
way," by Mr. A. C. Cookson, and « Carlisle 8 he electrical 022 
ply," by Mr. A. W. Lewis, will appeal, while the rements bj 
will be interested in “ Electrical Test-shop ul Traction 
Mr. P. Good, and “ Alternating and Diret dnt Notes 
Systems,“ by Mr. L. Calische. From the 915 Т.С. are in tri 
it would appear that representatives of the C. sem to be doing 
“ strung about creation,” and most of them $ illiam Duddel 
well. In these columns we notice that M. ty; is 
has been elected a Fellow of the Royal Society : 


piece of news just a wee bit stale ? " 
Interru 
Dato of 400 


Mar. 1 


has been made to the 


Cable Interruptions. 
Paramaribo— Cayenne... eene ӨӨС?” 


— 


— — ——À — 
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Wireless Torpedoes.—The London Duily Telegraph St. Peters- 
burg correspondent states that a student of the Electro-Tech- 
nical Institute of St. Petersburg, named Freudinberg, has 
invented an apparatus for exploding mines by “ wireless tele- 
graphy.” Numerous experiments already made are said to have 
proved remarkably successful. The apparatus is also claimed 


to be suited for directing Whitehead torpedoes at the longest 
range. 


The Control of Time.—In our issue of January 17th we 
commented shortly on some correspondence then taking place 
in The Times on this subject and gave it as our opinion that 
consideration of the matter was a necessity in order that the 
evils which at present exist might be removed. We have 
lately received from Mr. St. John Winne a copy of a Paper 
entitled ** The Time of a Great City,” together with the sub- 
sequent discussion. This Paper, which was read before the 
United Wards Club of the City of London deals with the 
subject very fully and is interesting, since it brings out opinions 
both for and against electrical control. The greater part of 
the Paper is based on The Times discussion and cannot be con- 
veniently reproduced, while excerpts favourable to an altera- 
tion of existing conditions are made from many other journale. 
The most interesting part of the pamphlet is a description of 
the methods employed in Berlin and Antwerp, where a system 


of electrically-wound and regulated clocks has been a complete 
success, 


Explanation of “ Overvoltage” in Blectrolysis.—An expla- 
nation of the energetic action, reduction and oxidation which 
occur respectively at the kathode and anode, has sometimes 
been given by assuming that hydrogen and oxygen were 
liberated under high pressure. This phenomenon occurs with 
such metals as exhibit an extra high P. D., or “ overvoltage." 
In the Zeitschrift für Electrochemie Herr Kaufler gives the re- 
sults of a series of experiments which he considers show that 
this effect is due to a local heating of the electrode. An elec- 
trode which exhibits “ overvoltage” can be proved to be the 
seat of a heating effect. Platinum electrodes, which are gene- 
rally free from marked “overvoltage,” confirm this explanation, 
for when heated they can be employed for such reductions and 
oxidations as otherwise only occur with metals exhibiting 
"overvoltage." Since with increasing temperature of the 
electrode, the P.D. at the electrode falls, the effect appears to 
Herr Kaufler to be purely thermal, 


New Metallic Mirror for Searchlights.—Ever since the in- 
troduction of searchlights on battleships, attempts have been 
made to substitute metal mirrors for the more ordinary glass 
ones, which possess certain disadvantages. Among the better 
known methods used for obtaining true parabolic mirrors of 
this type is that due to Mr. Cowper-Coles, in which the mirror 
is electrolytically deposited on the convex surface of a glass 
former ; a silver surface is first deposited and is then backed 
with a layer of copper to give strength to the whole. When 
this has been done the mirror can be removed from the glass. 
Mr. Cowper-Coles is now introducing а new metallic mirror 
which is only partially made by electro-deposition. The 
mirror has a surface composed of alternate bands or rings of 
gold and white reflecting surfaces, which it is claimed give а 
more penetrating beam of light both at night and in foggy 
weather. Objects on which such a beam of light is thrown 
stand out in greater relief than in a light thrown from a silver 
white metal mirror, and the intensity of the light is so great 
that it is impossible to aim accurately at the projector. Another 
great advantage of the new mirrors is that they are not frac- 
tured by concussion, and even when penetrated by bullets the 
area of distortion is very small. 


Necessary Precautions in the Use of Artificial Illumi- 
nants.— The Annalen der Elektrotechnik gives an interesting 
account of some researches made by Schanz and Stockhausen, 
of Dresden, on the precautions which should be ao 
to preserve the organs of sight when artificial light is used. 
As a result, it would appear that the disease known as 
“ electric ophthalmia ” (** arc eye”) is caused by the ultra-violet 
rays, and that these rays, while not visible to the naked eye, 
are particularly energetic in their action, as is shown by pho- 


tography. The ordinary lenses of spectacles, or the shades of 
lamps, only absorb ultra-viotet rays of less wave length than 
300 microns, i.e, the least dangerous, while allowing those of 
greater wave length to pass. Blue glasses are no protection, 
as the ultra violet rays easily pass through, neither do dark 
glasses intercept, but only weaken them. The following recom- 
mendations are made: All sources of light should be fitted 
with diffusing shades, so that illuminated parts whose bright- 
ness exceeds 0°75 hefner per square centimetre are not in the 
line of vision. The globes or shades should be made of a glass 
that will absorb the ultra violet rays. They should be of 
sufficient thickness, and constructed in such a way that they 
wholly surround the source of light, giving a uniform illumina- 
tion. Incandescent lamps with clear globes should not be 
used for lighting workshops or schools. Indirect lighting is 
preferable to all other systems. | 


The Compounding of Alternators.—L’Electricien gives the 
following method, due to Ganz & Co., of Budapest, for com- 
pounding alternators, Referring to the accompanying diagram, 


МАМА 
мину 4 


С із a generator the field of which, Е, is fed from the small er- 
eiter 9. The field of the latter is made up of two windings, 
f and ,, connected in parallel, while a resistance, W, is placed 
in series with the coil f. The ends of this resistance are con- 
nected through a choking coil, d, to the secondary windings of 
the transformers i and v, these windings being in series. The 
former of these, т, operates as a voltage transformer, while the 
latter, v, works as a current transformer. When the load on 
the generator increases the secondary current also rises and 
with it the drop across the resistance W. The result is that 
the effect of the second winding f'is diminished, so that the 
excitation of tlie generator and, therefore, its voltage increases. 


Electric Winding Machine.— L' Industrie. Electrique. gives 
an account of the electrical winding machinery at the Eisleben 
Miues. Electrical energy is obtained from a central station 
about 4 miles from the mines and equipped with two Oechel- 
haüser gas engines driving 850 kw. alternators. These alter- 
nators supply current at a voltage of 3,000 and a frequency 
of 50. The engines are fed with blast furnace gas, having a 
calorific value of from 600 to 650 calories per cubic metre. 
The Прпег system of winding is used, combined with an 
asynchronous motor and variable voltage continuous-current 
generator. The direct-current winding motor can develop 
430 kw. at a speed of 38:5 revs. per min., and contains 12 
principal poles and an equal number of auxiliary poles. The 
starting set consists of a 220 kw. asynchronous motor running 
at 475 revs. per min., elastically coupled to a dynamo with a 
voltage varying from 0 to 400, to whose shaft is attached 
a flywheel made of special Krupp steel and weighing 15 tons. 
All the machines are separately excited from a small 220 volt, 
33 kw. set The winding set when running light absorbs 
40 kw. The total cost of the installation was £8,497, in- 
cluding erection and foundations. The electrical consu-uption 
per horse power hour available. for winding was 1:55 units 
for the whole equipment. This was taken over a period from 
January Ist, 1906, to July Ist, 1907. The cost per horse- 
power hour was 1:14d. 
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New Type of Car for Parisian Tramways.—According to 
La Lumière Electrique, the Compagnie Générale Parisienne de 
Tramways are using a special type of car on their new linesin 
the south-east of the city. This car can carry 57 passengers, 
19 first-class and 38 second-class. The platform and entrance 
are in the middle of the car, the respective compartments being 
on each side of the centre. The length of the car over the 
buffers is 40 ft. and the maximum width 6 ft. ; the king-pina 
are 21 fl. apart and the wheels 2 ft. 9 іп. in diameter. Each 
bogie is provided with a 70 H.P. four-pole motor driving the 
track wheels through gearing. The octagon-shaped magnet 
frame is divisible horizontally into two parts and is provided 
with adjustable ventilating openings. The standard current 
when exerting 70 Н.Р, is 120 amperes, while the efficiency is 
88 per cent. and the pull about 1 ton. On the power drum of 
the controller are five series aud an equal number of parallel 
notches. The reversing drum which can only be worked when 
the car is at rest, also has five notches—riz., forward and 
backward running with two braking notches and an “off” 
position. The electrical brake is only used as a stand-by, a 
compressed-air brake being employed for ordinary purposes. 
For obtaining the necessary pressure a small two-cylinder 
compressor driven by a small motor is provided. This comes 
into operation automatically when the pressure falls below a 
certain value. A hand brake working on the same blocks as 
the air brake is also fitted. | 


Maintenance and Inspection of Electrical Equipment of 
Cars.—A committee of the American Street and Interurban 
Railway Engineering Association have been collecting informa- 
tion on this subject, and their recommendations for the various 
types of control apparatus are as follows :— 

K Type.—A thorough overhauling should be given after every 
60,000 miles of service as follows: Controller should be taken apart, 
thoroughly cleaned, defective parts replaced, wood scraped and 
shellaced and other parts of the controller painted with insulating 

int. The controller should then be given a break-down test of not 
ess than 1,500 volts alternating current for five seconds. With con- 
trollers in good condition periodical inspections on a basis of from 300 
to 500 miles’ service—depending upon the conditions of operation — 
would then be sufficient and most economical. 

Multiple Unit Control M Type.—A complete overhauling on a 60,000 
mile basis asfollows: All coils removed from the contactor, reverser 
and circuit-breaker boxes, thoroughly cleaned and painted with an 
insulating paint. Interior of boxes cleaned and painted; contact 
strips between coil frames inspected for loose contacts; all working 
parts thoroughly inspected and worn parts replaced where necessary ; 
wires inside the contact box thoroughly painted and when reassembled 
given an insulation test of 1,500 volts alternating current. Periodical 
Inspections on a basis of from 600 to 900 miles of service would then 
he satisfactory. 

Multiple Unit Electro-preumatic Type. Complete overhauling us 
follows: Clean the drum and adjust tingers of master switch ; inspect 
cab switch terminals and see that they are held rigidly and no strands 
of wire are broken. Repair, clean, and carefully adjust line relay, 
limit switch und battery relay. Limit switch should be adjusted with 
ammeter. Tuke apart, clean, scrape and shellac drums of motor cut- 
out switch and reverse; replace any parts that will not make the 
mileage aud adjust the finger tension. Strip switch groups of all 
magnete, switch arms and moving parts, replace worn parts when 
necessary. Replace worn or burned arc ede adjust all magnet 
valves to operate at proper voltage ; replace defective shunts ; adjust 
and clean all interlocks and interlock fingers ; examine all insulation 
апа make as good as new ; examine piston leathers and see that they 
are flexible and replace those badly worn. Storage batteries should 
be cleaned of sediment and acid strength adjusted. Grid diverters 
should be cleaned, the insulation renewed More necessary, and all 
connections tightened. Control jumpers should be tested by passing 
7 amperes of current through them for three minutes, at the same 
time giving jumper the same motion that it has when in service. Clean 
and adjust circuit-breaker ; thoroughly blow out all piping and air 
үш connected with the control. 

The committee also considered that inspections by day wer e 
reliable and cheaper than those made at aighi, e 


Underground Intercommunication in London. —It has long 
been a reproach against London that its means of communica. 
tion were quite inadequate to its needs. Till recently this 
was undoubtedly true, but during the last few years, or even 
months, great improvements have been effected, and it now 
compares favourably with most other large cities. It has 
however, been found that the public are not yet fully aware 
of the facilities provided, and methods have, therefore, to be 
sought whereby attention may be called to them. To do this 
is by no means easy, but the railways concerned are taking the 


matter in hand, with, it is to be hoped, satisfactory results. 
It must not, however, be thought that up to the present 
nothing has been done, for great efforts have been made, and, 
as an instance of the results accruing, the case of the Baker. 
street & Waterloo Railway may be cited. When first opened 
the traffic was very meagre, but the line of action inaugurated 
of calling attention to the time saved and other advantages 
obtained by the use of this railway altered this state of affairs, 
and it is now in the most favourable position of any of these 
lines. It is, however, recognised that each railway cannot 
stand on its own basis, and co-operation is, therefore, the рге 
sent policy. The lines concerned include the various“ Tube 
railways and the Metropolitan and Metropolitan District 
lines. It is proposed that these should be known by the generic 
name of the “ Underground,” and a suitable sign is to be erected 
outside every station of all the lines, so that for public— 
Le. intercommunication purposes—they may be considered 
as опе and the same system. It has not been decided what 
form the sign is to take, but experiments are being made with 
maps showing the various railways and capable of illumination 
at night ; while for erection at the corners and other parts of 
the station, visible from a distance, signs bearing the word 
„Underground“ will be displayed. An example of these mape 
may be seen outside the Strand and Westminster Bridge 

stations. It is proposed that the sign mentioned above should 

be on the “ flash " principle, as this is not only a better adver- 

tisement, but effects a saving in energy. That time 1s saved 

by using ће “ Underground” even when the route is round. 

about, is shown by considering the case of a passenger ic 

London Bridge to Piccadilly. The quickest way is to go to te 


—— 


Elephant and Castle by the City & South London Railway 
“© Bakerloo.” This journey, it is claimed, 
can be made in 15 minutes, which is more speedy than i 
“taxi” and considerably cheaper. The unsatisfactory financ | 
condition of some of these lines will be much improved, an 
the solution of the traffic problem will be rendered more nl 
if the public can be made to recognise that such facilities ё 


and thence by the 
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ARRANGEMENTS FOR THE WEEK. 


— 


FRIDAY, April 10th (to-day). | 

PuystcaL SOCIETY. College ol 
in the Physics Laboratory, Royal College a 
ensington. Зее: 
Nature of | PAY 


У p.m. Meeting 
j Science, Imperial Institute-road, 7 5 : 
є An Experimental Investigation o DA 
bs Prof. V. H. Bragg, F. RS. and Mr. ми eng 
ments on Artificial Fulgurites," by Miss erp i T RS 
** Short Spark Phenomena,” by Mr. W. Duddell, F. 
INSTITUTION OF MECHANICAL ENGINEERS. — 
У p.m. Meeting at Storey’s Gate. Papers Mi MEA алі 
and the Regularity of Gas Engines, by Mr. Scavenging UP? 
on The Effect of Mixture, Strength and vengi 
Thermal Etficiency," by Prof. B. Hopkinson. 
RovAL затое — 
9 p.m. Meeting at Albemarle-streot. Disco 
of Positive "Electricity," by Prof. J. J. Thomson, 


SATURDAY, April 11th. " 
STUDENTS’ SECTION OF THE INSTITUTION OF aa 
Visit to the Chalk Farm Electric Lighting Station 
& North-Western Railway Со. 


— 


The Carrier: 
F. R. &. 


ENcINEER- 
f the Loud 


Roya INSTITUTION. | “Беш 
2 рап. Meeting at Albemarle-strect. yoQ m FRS 
Discharges through Gases,” by Prof. J. J. 
Lecture VI. | 
BIRMINGHAM AND DISTRICT ELECTRIC CLUB. " 


- Street, 
2:30 p.m. Meeting at the Colonnade Hotel, Pee 
mingham. Paper on “ Electrical Train Lig 


T. H. Bridcut. 
MONDAY, April 13th. ‚Мксшмем 
GRADUATES’ ASSOCIATION OF THE INSTITUTION UF | ] 
ENGINEERS. d vi Mechauice | 
Sb. m. Mecting at Storey’s-gate. Paper 


Stokers,” by Mr. E. B. Ellington. 


TUESDAY, April 14th. Al. Ex i 
MANCHESTER SECTION OF THE INSTITUTION OF Fuser U тегй, Ma . 
PSU pan. Meeting at the Physical Labor n "ineering . Y* 
chester. Puper on The Management of Eng 
hops,” by Mr. E. Thomas. 
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ELECTRIC CRANES.* 


BY H. H. BROUGHTON. 
(Continued from page 703.) 


Summary.—Vhe author here deals with collectors, switchgear and 
wiring. Two typical diagrams of connections are given, and from 
these have been deduced simple rules for determining the number of 
crosswires required to supply the various motors with current. In the 
next section of the article types of line insulators, supports, and cur- 
rent collectors are described, with examples covering the best practice. 
Installation material for revolving jib cranes is dealt with at some 
length, and collector-rings and cable-drums by The Electrical Com- 
pany are described, In order to protect crane equipments against 
overloads and short circuits, and to facilitate testing, it is usual to 
provide a switchboard with double-pole main switch and double-pole 
fuse, and single-pole circuit fuses. For high-voltage and continuous- 
current equipments, circuit-breakers and magnetic blow-out fuses are 
recommended. Association ” cables, 600 meghoins grade, should be 
used for wiring, and the insulation resistance of each motor-circuit 
should be taken regularly. Ground and wall connecting boxes suit- 
able for connecting up to the supply outdoor cranes, more particu- 
arly dock cranes, are also described. 


Collectors, Switchgear and Wiring.—'l'he conditions under 
Which a crane is working must necessarily influence the 
by 
Down Shop 
Leads 


Main Fuse on 
each Pole 
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Lic. 46.— WIRINGd Diagram Fon 4-Могок TRAVELLING CRANE WITH 
SERIES-WOUND BRAKE MAGNET oN Main IOISTING MOTION. 


Wiring arrangements, which admit of the several motors 
being supplied with current independently of cach other. 

We shall confine our remarks to the overhead travelling 
crane and the outdoor jib-erane, as these types are of 
greatest, interest, and cover the widest field. 

Tekiug the overhead travelling crane first. From the 
wiring diagram (Fig. 46), which refers to а continuous- 
current four-motor equipment, with a series-wound brake- 
releasing electro-magnet on the main hoisting motion, it 
E All rights of reproduction are reserved. 


* Copyright. 


for eontinuous-current equipments having series-wound 


will be seen that with the field windings on the several 
motors on the bogie being permanently connected to one 
pole of the supply it is possible to connect these points to 
а common cross-wire. Another three cross-wires are re- 
quired for every motor on the bogie. Thus the three-motor 
bogie, Fig. 46, will require (1+3 х3) — 10 cross-wires ; for 
a two-motor bogie (1+3X2)=7 cross-wires will be re- 
quired, and во on. 


Let М = nuniber of motors on the bogie. 
N = number of cross-wires required, 
then N=3M+1 (1) 


brake-releasing electro-magnets. 
We also have the formula 


N=(0M+B41). (2) 


(where B = number of shunt-wound brake magnets), for de- 
termining the number of cross-wires required for a continu- 
ous-current equipment having shunt-wound brake-magnets. 


In the case of cranes provided with two bogies running 


on independent tracks, it is necessary to arrange a set of 
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Flu. 47. TyricaL Wnuxd ror S-Moron TRAVELLING CRANE, THREE- 
PHASE ALTERNATING CUBRENT. 


cross-wires for each, in order to enable either bogie to tra- 
verse the whole span without regard to the position of the 
other. Thus a certain ladle crane has a two-motor bogie 
aud a three-motor bogie, shunt-wound brake-releasing elec- 
tro-magnets being fitted on the five motions. From equation 
(2) it will be seen that nine cross-wires are required for 
the two-motor bogie, and 13 for the three-motor bogie. 
The above equations can only be applied to cranes con- 
trolled from a cab attached to the cross-girders. Cranes 
arranged to be controlled from a cab on the bogie must be 
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wired up differently. The motors on the bogie being at rest 
relatively to the controllers can be wired up direct, current 
being supplied, in continuous-current equipments, by means 
of two cross-wires. One field terminal of the travelling 
motor, and likewise one terminal of the shunt-wound brake- 
magnet, if fitted on the travelling motion, can be connected 
direct to one of the main collectors, leaving three points on 
the motor, and one on the brake magnet to be connected to 
the travelling controller in the cal) by means of cross-wires. 


— 
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Fia 48.—Sraain lNSULATORS FOR Cross WikES AND Down Suor LEADS 


Thus for all normal continuous-current equipments of this 
kind six cross-wires are required independent of the num- 
ber of motors on the bogie. 

The diagram, Fig. 47, refers to an alternating-current 
equipment. To reverse the direction of rotation of a poly- 
phase induction motor it is necessary to reverse two of the 
stator connections only ; hence, in three-phase equipments, 
the third phase of each motor on the bogie can be coupled 


Fig. 49. —INsuLATED LINE SUPPORTS. 


up to à Common cross-wire. 1n the case of motors having 
wound rotors and slip rings, one ring on each inotor may be 
coupled to the common eross-wire as shown in Fie. 47, in 
which case N=(4M +1). Ў 

When it is desired {о keep the 
from each other, and frum 
=(5M +1). 

For three-phase equipments consisting of motors having 
squirrel-cage rotors, and auto-transformers or compensators 


rotor circuits separate 
the common cruss-wire, N 


for starting, the number of cross-wires, N, 
equal to (2М +1). 

Similar simple rules can he laid down for two-phase and 
single-phase alternating-current equipments, and also for 
continuous-current equipments with series-parallel control 
for the motors operating one or more of the motions. We 
have, however, given enough examples to show that a little 
thought may result in an appreciable reduction in the cost 
of wiring. 

In large equipments, and more particularly low-voltage 
equipments, it may be found necessary to use several cross- 
wires in parallel, in preference to one of much greater 
cross-section. By so doing the wires can be worked at a 
higher current density, and are easier to handle. 

According to the space at disposal, the eross- wires cai 
he fixed either above the crane, or between or outside the 


required will ly 


Fic. 50.—TROLLEY-WHEEL l'ATTERN COLLECTOR. 


cross-girders. The wires should have a condici x 
98 per cent., and a tensile strength of from 28 to | ш 
per square inch. The usual gauges are 4, 2. 10.2 at 
4/0 S. W. Ci. i 0 

The cross - wires, pitched at about 3 in. centres ar 
attached to the end-carriages by means of strain + 
lators, four types of which are shown in Fig. 4 19 0 
spans it is necessary to support the lines at ed 5 
from 25 to 30 feet, and Fig. 49 shows two approve a 
of insulated line supports. The arrangement 60 К 
trolley wires above one another, and (0) 18 for wires“ 
by side. 


- ` \ОУРАЙТ. 
Fic. 51,—МА Сошкстов BY Messrs, THE ELECTRICAL С 


тапе аге secure 
of strain ШЕ 
to prev» 
деге! í 


The down-shop“ wires feeding the с 
anchored to fiat-iron brackets by means 0 ' 
lators. To support the line, it is customer? Ж 
intermediate fork-shaped oe or cars 
the wires, pitched at about 30 feet. te 

The whole of the line material is of the Salle P 
as that used in tramway overhead construction. hold k 

The strain insulators, line supports, and olt app! 
tested to earth before being erected, with 2,000 \ 
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for half an hour, and the insulation of the finished line 
should, if possible, be proved by applying double the 
working voltage for haif an hour. 

А number of common forms of current collector are 
given in Figs. 50 to 52. The trolley-wheel pattern, Figs. 
50 to 52, has the advantage of not unduly wearing the 
wire, whilst collectors of the sliding-contact type, Fig. 53, 
besides adinitting of a closer pitching of the wires, have a 
tendency to improve the contact, on account of the sliding 


[n 6 ON 


Fia. 52,—Main Courctons БҮ Messrs. THE ELECTRICAL COMPANY. 


motion removing dirt from the wires. In the collectors 
made by the Allgemeine Elektricitiits Gesellschaft, in 
order to reduce the wear on the trolley-wire to a mini 
mum, the sliding contacts are provided with a lubricating 
medium, the contact pieces containing a mixture of 
graphite and vaseline. The same lubricant is also pro- 
vided iu the bearings of the trolley-wheels. The collectors 
shown in Figs. 50 and 53 are generally used for supplying 
current to the bogie ; Fig. 53 (a) being suitable for collecting 


Ета. 55,—“ SLIDING Contact" TYPE COLLECTOBS. 


from eross-wires one above the other, and Fig. 53 (b) for 
collecting from wires arranged side by side. The collec- 
tors, Figs. 51 and 52, are for feeding the crane from “ down- 
shop " wires arranged side by side, and at a distance of at 
least 6 in. apart. 

The bogie collectors are fixed upon heavily insulated 
tubes or figured steel frame depending from the truck, and 
the main collectors to the side of the operator's cage or 


to the end carriage. 
(To be continued.) 
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THE EFFECTS OF LEAKANCE AND THE USE OF 
HEAYISIDE’S DISTORTIONLESS CONDITION IN 
TELEPHONE TRANSMISSION. 


BY В. 8. COHEN, 


It has often been stated lately that an increase in leakance 
would to a very considerable extent improve the transmission 
qualities of a telephone line. The theory of this improvement 
is based on the fact that with the right relationship of leakance 
to the other factors in the line, the attenuation over a consider- 
able range of frequency is the same and the circuit approaches, 
therefore, a **distortionless " one. So far this is quite satis- 
factory. 

If, however, the practical application of leakance is con- 
sidered, it will be found that with the dimensions of the factors 
for the general run of commercial telephone lines, any increase 
in leakance sufficient to give the distortionless condition is ac- 
companied by such an increase in attenuation as to render the 
line unworkable in the great majority of cases. I may, per- 
haps, refer here to some examples given in the reply to the 
discussion on a Paper on Telephone Transmission Measure- 
ments read before the Institute of Electrical Engineers by Mr. 
Shepherd and myself last year. 

To obtain the distortionless condition on an ordinary 20 lb. 
conductor cable line requires a decrease of insulation resistance 
down to 200 ohms per mile loop, and the attenuation is in- 
creased six-fold. The improvement in articulation is quite 
overbalanced by the increase in attenuation, and the net andi- 
bility of the line is, consequently, diminished. 


(с) | | | (е 


(а) МАМА а АА” А А`А 'А' АА ' а 'А' а А А а а (а) 


а) Unloaded line, 20 miles of 201b. cable. (b) Loaded line, 20 miles of 20 lb. 
cable, with iron core loading coil giving 0°16 henry per mile, (c) Absolute distortion- 
less circuit. 

Note.—A complex musical note was used sounding into a transmitter, and the 
slight variation between (b) and (c) was due to variation in the quality of the note 
and also probably to small transmitter changes and not to the lines. 


The same thing, of course, applies even more strongly to 
10 10. conductor cables. When, however, open wire circuits of 
fairly heavy gauge are considered, the distortionless point is 
reached with a much higher insulation resistance. For example, 
with 4001, open wire, 80,000 ohms I. R. per mile gives no 
distortion, and the attenuation increase is only 1:9 times. But 
even on this type of line it is very doubtful whether the im- 
provement in articulation, when set off against 90 per cent. de- 
crease in volume, would result in an improvement in the 
audibility. Ор the other hand, when loaded lines are in ques- 
tion the leakance must be kept quite small. 

In Dr. Drysdale's interesting series of Papers on the theory 
of alternating-current transmission in cables (Part III.), p. 469, 
of The Electrician, January 10, 1908, he shows that when in- 
ductance is inserted in a line the circuit is distortionless when 
KR- LS — 0, where К, R, L and 5 are capacity, resistance in- 
ductance and leakance respectively. This shows that the 
smaller S becomes the larger must L be to maintain the dis- 
tortionless condition. Юг. Drysdale goes on to say that 
“ this (the small leakance) must not be carried too far, how- 
ever, as if the leakage is too small it will be impossible to obtain 
sufficient inductance without using large inductance coils of 
considerable resistance which will increase R and thus dis- 
count the advantage gained.” 

Now, there are dis points in the portion of Dr. Drysdale's 
Paper quoted to which the telephone engineer will take excep- 
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tion. The first is the consideration of the distortionless con- 
dition without any reference to the volume attenuation. 
Heaviside’s theoretically distortionless condition has very 
little bearing on the practical problem, and it must not be for- 
gotten that many arrangements of factors which will give this 
condition may be quite impossible in practice. As a matter of 
fact, quite a considerable deviation is not only permissible, 
but desirable. | 
Consider formula No. 24 given by Dr. Drysdale—viz., 
2р? = (ЕС + 2B)?+(RB – i + ЕС - xB. This reduces when 
the inductance is comparatively large and the leakance small 
to the following formulæ in which the generally accepted 
nomenclature is adopted— | 


-R /K/,, SL 

a= _. * 
G- къ)” 
where a is the attenuation constant and R, K, L, and 5 are 
resistance, capacity, inductance and leakance respectively. 

This formula, which of course indicates a distortionless con- 
dition, is sufficiently true from values of L as small as 0:05 
henry per mile upwards, and when S is negligible, and in con- 
sequence a close approximation to the distortionless condition 
can readily be obtained in practice for all inductances between 
the practical loading limits of from 0:05 henry up to about 
0:4 henry per mile on lines of negligible leakance. 

It will also be interesting to note that this approximation 
directly opposes the conclusion derived by Dr. Drysdale from 
the formula of the absolute distortionless condition—viz., 
KR-LS-0, as the leakance S may be increased up to 
infinity for any given value of L, thus reducing the attenua- 
tion without affecting the distortion. 

It may interest Dr. Drysdale and others to know that 
careful articulation tests have been made on lines loaded in 
the manner described in the previous paragraph, and it has 
been found impossible to detect the diflerence between such 
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HIGH-TENSION CONTINUOUS-CURRENT SWITCH GEAR AT HULL. 


(Concluded from page 952.) 


Feeder Panels. — АЛ the feeder panels are double-pole, the 
positive and negative panels being placed side by side. Fig. 9 
shows a front view and side section of one of these complete 
panels, and the construction is similar to the generator panels, 
differing only in a few details. An edgewise voltmeter is pro- 
vided in a compartment above the negative switch, and this 
instrument is connected through a special voltmeter and firing 
switch to the sub-station end of the feeder. A double-pole 
switch similar to that on the generator panels is also fitted, but in 
this case the trip coil is actuated from a maximum current auto- 
matic device. Ths is mounted at the back of the panel below the 
switches, and its movement is clearly shown in the sectional 
view. An armature hinged at its lower end is connected by a 
rod to alightly pivoted switch in an iron box at the front of 
the panel. This contactor switch, which is fitted with carbon 
contacts, closes the trip coil circuit. The connections of the 
contactors in the feeder panels and the trip coils are arranged 
similarly to those on the generator panels. Below the trip coil 
panel is a compartment which contains on the positive side a 
change-over transformer switch, and on the negative side a 
blank which is filled with a slate slab carrying the voltmeter 
and firing switches. j 

The change-over switch is fitted with three contacts, as 
shown in the sectional illustration, Fig. 9, and is operated from 
a handle projecting through the front of the panel. The 
moving portion of this switch is a casting carrying three arms ; 
the front arm serves as a socket for the handle, the centre 
one is shaped out to form a knife contact which is con- 
nected to one or other of two spring contacts fixed to the 


base slate of the compartment, and the third arm is fitted 


f * Sce G. A. Campbell on “Тола 
Phil Maq., p. 516, No. 27, Vol. V, 


ea Lines in Telephonic Transmission.” 


lines and a theoretically perfect distortionless line. The accom. 
panying oscillograms show a complex telephone wave at {м 
the receiving end of (а) 20 miles of unloaded 201b, cable 
(b) 20 miles of 20 lb. cable loaded with iron core inductance 
coils, (c) an absolutely distortionless circuit reducing the waves 
to about the same amplitude as in case (b). The similari: 
between (Б) and (c) is most marked. The second point to 
which exception must be taken in the portion quoted of Dr. 
Drysdale's Paper is the statement that it will be impossible to 
obtain sufficient inductance without large inductance coils of 
considerable resistance which will discount the advantage 
gained by increasing the effective resistance. 


Too much emphasis cannot be laid on the fact that lines ut 
now commercially loaded with iron core loading coils, sud 
loading coils being constructed to give inductances up to abou 
0-4 henry per mile, and at the same time their effective rei 
tance is so small that the losses due to this are negligible 
(These coils have a maximum time constant at sper 
frequencies of 0:022). 


In conclusion, then, telephone engineers must not be lel to 
imagine that low insulation on telephone lines may, so far fron 
being a disadvantage, even prove beneficial from a transmission 
point of view. So far from this being the case, it is essential 
that all lines, whether cable or open wire, loaded or unloaded, 
should be kept at the highest practical insulation point con- 
sistent with due economy. 


Also a consideration of the theoretically distortionless con 
dition on telephone lines will probably lead to an impracticsbie 
point of view. | 

The formula taken from G. A. Campbell’s Paper, and gre 
in a preceding paragraph of this note, enables the most su 
able method of obtaining a practical approximation to the dis 
tortionless condition with at the same time the шшш 
attenuation to be studied. 


with a porcelain insulator into which a sector-like bak 
is cemented. This blade serves to bridge the centre ot 
tact with the back one when the switch is raised 9 5 
starting position. Reference to the diagram of e 
of this panel in Fig. 10 will make the operation o ane 
quite clear. In the position shown the starting = i 
cut out, and the feeder is supplying the transformer pie 
the dotted position the starting resistance 18 put ie | 
through the insulated contact, bridging the 5 
by the transformer regulator and the cable en bi: : 
starting resistance. The uninsulated contact 18 uf ve 
bar, on to which thesliding bridge of the motor-trans 115 к 
ing resistance is coupled. For starting à ги т 

is raised into the dotted position, all resistances : ipa 
previously inserted in the transformer pel ня кн 
rheostats. This resistance is, gradually cutout, a 4 tothelovt 
former has been run up the switch-handle 18 P from the fent 
position, and the starting resistance 1$ isolate Ж our fee 
panel. One starting resistance 18 common eing coupe 
panels, and to prevent more than one resistance wn" 
to one feeder at the same time, a sliding pane е ою © 
front of the starting switch compartments, Y 1 "m 
only one handle per starting resistance being 05 being 5: 
Lifting the handle effectively prevents the PE ^. lu f: 
open in front of the other feeder starting m old bani: 
12 a front view of the feeder panels on е 1 
shown, and this will help to make clear the 


the safety locking gear. og br P 
The cable connections are carefully opus contact F- 
cable receivers which obviate any possibi! Sive leads w 
live terminals. The feeder cable and the pot je recti 
transformer regulator are brought into 2 sing 
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remaining two leads to the transformer starting resistance 
entering and leaving the board by separate receivers. This 
is clearly shown on the diagram Fig. 10.1 


adopted consists of a wrought-iron girder frame com- 
pose uprights and cross-pieces rigidly bolted together, 
rame is mounted upon stout pins cemented into 


; К 
VEN J 


a E | Wa ш 2222222 


— [er 


= = L. TRIP соң. ron 
ДЫ А-Т BOTH SWITCHES 


r 


— 
` 
- 
' 
T 
П 
0 
езе ow RAS 
B 
з, 


ст СОШ. Scale of Feet 
0 


1 2 
SS ee 


18 


A A ш жт T 
Lo. 9L. S -— — | LOCKING PANEL 
соно PANEL sine 7 —2 | 

; E М ND HANDWHEEL 


үс. cu ЖУ; ` 


NA - ou xd 

| VE а 

— : 8 
EARTHING PLUGS : 


Н 
: \ CABLE 
‘ ` RECEIVER 


— | 
Н е a . 
RÉCENER à N | 

BAT 

o 

N CABLE-RECEIVER ARRANGEMENT FOR 
: : TRANSFORMER STARTING RESISTANCE 
: | 
i N | 

r NN | ; 
i 
ы FLOOR | 


008 LEVEL MY | 
W N УУУУ 


Fia. 9.—Front AND BIDE Views or Ровтіом or FEEDER PANELS. 


RHEOSTAT 


Rheostats.—The high-tension rheostats for the transformer | insulators carried by a small bogey which permits the 
regulators and starting resistances have been specially designed | rheostat to be wheeled in and out of position. The resist- 
to meet the somewhat severe working conditions. In the con- ance units comprise a number of turns of wire, wound 
struction of these the arrangement of the well-known Ferranti on small porcelain formers. These are fixed on steel pins, 
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| 1 -stays of the rheostat. 
combined rheostat switch and resistance has been faith- | which are in turn attached to the cross-stay he 
fully followed, as this method eliminates the large number | Connections are made between the units by TE the 
of cables usually necessary when the sliding switch and | ends of the wires together. The contacts of the 5 
resistance are placed separately. The type of rheostat | switch are fixed in two rows into a marble base running the 
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entire depth of the rheostat. They consist of brass blocks, into 

the back of which the terminals are screwed, and on the upper 

surface the moving bridge is run up and down by а screw 

fitting а thread of very coarse pitch. This slider simply acts as a 
bridging piece between the two sets of contacts. 'The operating 

spindle is insulated from the slider spindle by a substantial 

porcelain coupling fitted with eprings to absorb shock. The 

spindle is extended through the switchboard platform to a 

column at the other extremity of which a metal. hand-wheel is 

placed. 

Rheostat Chamber.—On the older board the rheostats were 
accommodated in a space below the switchboard and exami- 
nation of the same was made by lifting the rheostats bodily 
upwards. The rheostats in reality, therefore, had to be designed 
to go into the space available. With the new board, however, 
a special rheostat chamber of large dimensions has been pro- 
vided for. This is arranged so that the rheostats, which are 
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mounted on small bogies, can be drawn forward and examined 
in the minimum of time. A side section of this is shown 
in Fig. 11. The transformer regulating resistances are placed 
immediately underneath the switchboard panels, as will be 
seen from the drawing, the hand wheel for operating them 
being close to the switchboard. The exciter control table 


is placed at the centre of the switchroom floor, and the 


spindles for the exciter rheostats pass directly from the control 
table down to the frame itself. Near the engine room wall 


of the chamber are the transformer starting rheostats, the 
hand-wheel pillars for these being fixed to the switch room floor 
above. The cable counections for the whole of the board have 
been very neatly laid out, and are of fire-proof cable carried 
on porcelain cleats, and the main feeders from the street pass 
through specially provided ducts, each immediately under its 
ота particular panel adjacent to the cable receiver, so that 
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[here is the minimum of cabling in the switch chamber, Th 
high-tension rheostats are totally enclosed behind sheet steel 
doors which can be removed when it is necessary to withdraw 
any of the rheostats. The floor of the switch chamber proper 
is of glass on Messrs. Thé St. Pancras Iron Works Co.'s patent 
principle, and there is no wood whatever iu the chamber. 

A complete set of Chadburn’s ship-telegraphs serve to make 
communication between the chamber and the various generators 
in the engine-house. | | 

The hoard furnishes ab excellent example of a Маш 
modern switch gear desighed for use in connection with high- 
tension continuous current, and shows how different are the 
requirements of such systems as compared with ordinary alter- 
nating-cutrent work. 

We are ‘indebted to the city electrical engineer, Mr. H. Bel, 
to whom the complete lay out and arrangement of the above 
board is due, for the data and photographic details in connec- 
tion with the same. Ж 
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FREQUENCY ТВАНВЕОВМЕВВ.* 


BY A. HEYLAND. 


Summary.—The author describes a system of control for alternating: 
current induction motors involving the use of a cascade connection 
and a frequency changer, and enabling the current drawn from the 
line to be maintained constant. 


Efforts to control the speed and starting torque of alternating. 
current motors in an economical manner by the device of altering 
the frequency of the currents supplied to the motor date back almost 
as far as the origin of the polyphase and single-phase motors them: 
selves. The ег attempts at the construction of frequency trans 
formers were based mainly on two arrangements. In the first an 
auxiliary motor acted the part of a frequency transformer, the stator 


Fro, 2.— SERIES CONNECTION oF 
Өтлтов WINDINGS. 


Fio. 1.—PARALLEL CONNECTION OF 
Sratous or TWO MACHINES. 


of this motor being connected across the mains, and its rotor at 
the terminals of the main motor. The frequency of the dins 
supplied to the main motor was gradually raised by арр in 
brake to the rotor of tho auxiliary motor, and finally reducing | is 
rest, when the main motor could be connected directly eiie 
mains. This method is only of use in starting large squirre us 
motors unloaded, since in the case of wound rotors the startiug 
losses would be the same as, and the starting torque i » 
when starting the motor by the ordinary method of аг ae 
the rotor circuit. The second arrangement, which forms t yl 
of most of the earlier patents on this subject, consists ps 
the primary currents through three slip-rings to three poin 
continuous current rotor winding, and obtaining the ante " 
currents from three suitably arranged commutator pn sin 
frequency of the currents being controlled by ver fd of ti 
velocity of the brushes and commutator. A serious sed 
arrangement consists in the equality of the primary an m 


voltages at all speeds, and hence all frequencies of the seconds? 
current. But what is actually required in starting pires de 


voltage which increases approximately in proportion " 
Thus a satisfactory frequency transformer for the purpose in n 
must also act the part of a voltage transformer. 
In the arrangement now about to be descri 
bination of ап induction motor and а me 
known that a commutator motor is capable of acting 1 үй wor 
all speeds, whether above or below gynchronism, 
changes the frequency of the currents guppli 
by an amount proportional to the difference per dn motor whe? 
speed and that of synchronism. Again, 8n induction ag 
driven above synchronous speed is capable of acting 8$ 
transforming mechanical into electrical energy, 8" 
time its rotor effects the transformation of the S% 
into currents whose E. M. F. and frequency i two 
to the slip. Hence, by a suitable combination of tun нде 
that part of the $^. 
плде 
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direct transformation into electrigal power of lower fr uency and 
voltage, while the remainder is transformed indirectly, iving one 
of the motors, and causing the other to run as a generator which 
supplies the balance of the power at the lower frequency and voltage. 
Fig 1 will serve to give a clear idea of the processes involved, 1, 2 
and 8 denote the supply mains; C'is а series-wound three-phase 
commutator motor (or a“ Görges motor), C" an induction motor 
whose rotor is connected to ү slip rings, 4, 5 and 6 being the 

secondary terminals, At synchronous speed the secondary frequency 
and voltage are both zero. If now the speed be increased—by а 
suitable displacement of the brushes of C'—the frequency of the 
rotor currents will increase by an amount proportional to the slip. 
Part of the power supplied to the combination is direct] y transformed 
by the machine C”, the remainder undergoes indirect transformation, 
the machine C” на а generator and supplying current to the 
motor C’, this current being added to the current supplied to C di- 
rectly from the mains, and driving C as a motor. 

By adopting the arrangement shown in Fig. 2, the output of each 
machine may be reduced to about half that corresponding to Fig. 1. 
This is due to the fact that the power developed in the stator of C', 
instead of being first supplied to the stator ol e and then undergoing 
transformation into mechanical and again into electrical power, 
passes directly through the brushes and the rotor of C" to the slip- 
rings and secondary terminals 4, 5 and 6 (the stators as well as the 
rotors of the two machines are connected in series). 

The two arrangements just described present the following dis- 
advantage: When starting a large motor, the auxiliary motors 
would run at synchronous speed and at maximum load; after the 


Fic. 3.—Cascape Cox x ECTIoN or Marn Morors WITH Freesvrncy 
TRANSFORMING SET. 


main motor had reached normal speed, the auxiliary set would be 
running at twice the speed of synchronism. Thus the auxiliary 
machines would have to be designed for maximum output at half 
their normal speed, and would be costly. 

The above disadvantage may be overcome by adopting the system 
shown in Fig. 8. Here, instead of a single main motor, two main 
motors, A and B, are used. These motors are connected in cascade, 
and the auxiliary set is included between the rotor of A and the 
stator of B. In order to understand the action of the frequency 
changer, let us suppose the primary frequency to be 100, and the 
motors A and B to have equal numbers of poles. At standstill the 
frequency of the rotor currents in A is then likewise 100, and the 
auxili set or frequency changer also runs synchronously, the 
stator of B thus receiving currents of zero frequency. Let now the 
speed of the main motors increase to that corresponding to the ordi- 
nary cascade connection without any frequency changer. The 
frequency of the rotor currents in А drops to 50; the currents sup- 

lied to the stator of B must, therefore, also have & frequency of 50. 
us the frequency changing set must effect a change of frequency 
represented by the ratio 1: 1—i. e., it must run at twice the fre- 
quency of the currents supplied to it, and thus its speed will be the 
same ав at starting. The same reasoning is applicable to higher 
speeds of the main motors, the speed of the frequency changer re- 
maining approximately constant. Asa matter of fact, this speed 
at starting is (owing to the greater slip losses in B) slightly higher, 
80 that the frequency changer must be designed for maximum out- 
put at maximum speed—a condition conducive to economy. 

By making the number of poles in A twice that in B, the speed of 
the frequency changer may be caused to drop to about two-thirds of 
its initial value as the speed of the main motorsincreases from zero 
up to synchronism. This effect might conveniently be utilised in 
the case of motors required to start under a heavy load, the frequency 


changer being fitted with a suitable fl 
amount of power drawn from the mains at starting. 


937 


ywheel and so reducing the 


Ав com with the Ward-Leonard method of control, the 
system under consideration possesses the advantage that the au xiliary 
set is required to effect the transformation not of the entire amount. 
of power supplied to the main motors, but only of а fraction of this 
power. . | i 

By a suitable adjustment, once for all, of the brushes of C', the 
frequency changer may be made to act so that the main motors run 
up from rest to full speed taking a practically constant current from 
the line. The behaviour of the system will be best seen by an in- 


spection of the curves of Fig. 4, which refer to 12 pole, 25 ^ main 


motors, corresponding to a maximum speed of about 250 revs. per 
min. The curve J gives the current drawn from the mains; cos ф. 


the power factor; Z, the total torque exerted by the main motors ; 


л, the combined efficiency of the system; Z' and Z”, the torques 
exerted by A and B (Fig. 3) respectively ; J”, the current su plied to 
motor B. The property possessed by the system of taking an 
approximately constant current is of great value not only where an 
automatic decrease of speed with increase of torque is desired, but in 
all cases where it is desirable to maintain the load on the network 
as constant as possible. The advantage of the system as applied to 
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the driving of winding engines over the Ilgner system lies in the fact 
that operation may M maintained even if the flywheel frequenoy 
changer is not in use; for then the motor A, with its rotor connected 
across a rheostat, may be used alone to deal with smaller loads with- 
out the necessity of having to run the frequency changer all the 
time independently of the load. . 

Since the system is applicable to single-phase motors it may prove 
of value in connection with single-phase traction. : . 

Of the two main motors, only the motor А need be provided with 
а wound rotor und slip rings, while the motor B may have a short. 
circuited rotor. The two motors may also be used as independent 
traction motors, each driving its own axle, since (as a glance at 
Fig. 4 will show) the maxima torques of the motors are not very 
different, and the adhesion weight is thus well utilised. 

One of the great advantages of the system for traction purposes 
is the extreme simplicity of the switchgear and the absence of any 
form of regulating gear, the action of the motors being entirely 
automatic.  Allthat is necessary for starting purposes is a single 
switch, U, Fig. 3, which at s'andstill short-circuits the three brushes 
of the commutator motor C', во that this motor runs light as an 
induction motor, the main motors not exerting any torque. In 
order to effect a start, U is opened, when the main motors auto- 
matically run up to full speed, taking a constant current from the 
line. If a slow start is desired, the switch U may be opened 
gradually over a set of resistances. 

In order to reverse or brake, a couple of two-way double-pole 
switches, U' and U" in Fig. 3, are used, by means of which the con- 
nections of the frequency changer are reversed ; thus the frequency 
changer is always kept running in the same direction. The start- 
ing of the frequency changer is effected by means of the motor C’, 
which easily runs up to speed as a commutator motor, and whose 
brushes are then short-circuited by means of U. 
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ELECTRIC SUPPLY PROSPECTS AND CHARGES AS 
AFFECTED BY METALLIC FILAMENT LAMPS 
AND ELECTRIC HEATING.* 


BY Н. W. HANDCOCK AND A. Н. DYKES, 


Summary.—The authors here draw attention to what would happen 
if high efficiency electric lamps became universally adopted, and show 
that the effect would be disastrous for the current supply authorities. 
They are convinced that it is essential that present systems of 
charging should be modified so that electric heating would be en- 
couraged and short-hour consumers made to pay their fair share of 
the capital costs. The system proposed is a fixed price per kilowatt of 
estimated demand, aetermined:b the capital costs of the supply sys- 
tem, and a low charge per unit fixed by the production costs, no dis- 
tinction being made between current used for lighting and power, 
thus simplifying the wiring. A limit indicator would have to be fixed 
to indicate to the consumer when he was exceeding his rated capacity. 


Reference is first made to the effect of the introduction of the gas 
mantle on gas consumption, and the counteracting effect obtained 
by the increasing use of gas for heating and cooking purposes. 
The present 110 volt tantalum or osram lamps, giving 23 c.p. to 
30 c.p. for a consumption of 40 watts, although they have usually to 
be arranged in series, might appear to correspond very closely with 
the original gas mantles in gas lighting. In some cases consumers 
will be able to do with fewer points and thus reduce their consump- 
tion. In others it will happen that they will improve their lighting 
but not very greatly reduce their consumption. Some engineers 
seem to think the first state of affairs will predominate, whilst others 
incline to the latter. The cost of the lamps—4s. for osrams and 
2s. 94. for tantalums—is a very considerable item, and consumers, 
therefore, will not adopt them to any great extent unless they can 
feel assured that their total lighting bill will be reduced, or at any 
rate not increased. 

In the case of private consumers, where a large proportion of the 
points are single lights, with separate switches for each point, the 
saving in current, if any, with two lamps in series will, except 
where current is dear, not be great enough to ensure a general 
adoption of the lamps at present prices. In the case of shops, halls 
and factories it generally happens that the lamps are mostly on all 
at once, so that the question as to whether a switch controls one or 
two lamps does not come in. The effect in this case, even if the 
same total number of lamps be used, is to decrease the current con- 
sumption by about one-third, with an increase in the illumination 
of 50 per cent. or more. 

The total saving, after allowing for the increased cost of lamp 
renewals, depends on the price charged for current, and the price and 
life of the lamps A table is given showing the total cost of light- 
ing at prices for current from 2d. to 5d., with lamps of various 
candle-powers and a life of 750 and 1,000 hours, and at various 
prices for the lamps. It shows clearly how, at the present cost of 
the renewals, the saving effected varies as the price for current is 
reduced. Some of the figures are given below. 

When lamps are run in series their life depends very much on 
the fluctuation in voltage on the circuit, and under ordinary con- 
ditions it is considerably less than when they are run in parallel. 
It is claimed that the 100 and 110 volt osram lamps have a useful 
life of 750 hours, but this counts from the time that the lamp is 
меш ы a re er ee ee ee Ме Ар 
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safely fitted into its lampholder and current turned on. No doubt 
as їп the case of gas mantles, improvements will be effected, and 
the breakages which now take place before even the lamp gets into 
its final position will be reduced; but, at present, breakages in tran. 
sit are а serious item to be borne in mind when calculating the соң 
of renewals. With tantalum lamps we have obtained 

of an average life of 750 hours when run in parallel, and of the 
same life when run two in series, provided (a) that the lamps be 
properly paired to begin with, (b) that if one burns out both be re- 
placed, and the partially worn-out one paired up with another par. 
tially worn-out one, and (с) that the voltage of the lamp сопе. 
sponds, not with the declared voltage, but with the highest voltage 
actually obtaining on the circuit in question. 

It is common knowledge that even with the drawbacks above re. 
ferred to, many large business consumers are putting in metallic 
filament lamps, two in series, and many stations can testify to great 
reductions occasioned thereby in consumers’ accounts. One thing 
is certain, that if a larger proportion of the total annual outlay on 
lighting is to be paid to the lamp makers, the amount coming to the 
supply station must be considerably reduced if the total is to be 
reduced or even to remain the same. If the consumption per con- 
sumer be reduced by, say, one-third, it is not sufficient to increase 
the number of consumers by 50 per cent., as this only just keeps 
the output at its former figure, without allowing for increased capital 
outlay on services and increased expense in meter reading and 
general administration. It is, moreover, very doubtful if there are 
many districts where the number of consumers could be quickly 
doubled, whatever may be the result in the long run. The fore 
going remarks apply to those cases where 100 volt 25 c.p. to 80c.p. 
lamps are used, two in series, on 200 volts or thereabouts, 

In our own private houses we last year tested a plan which ap- 
pears likely to become very general where alternating current supply 
is available. This consists in putting down ап auto-transformer, or 
“distributor,” by which the 200 volt supply is broken up into 
eight circuits of 25 volts each, thus permitting the use of 25 volt 
metallic filament lamps of 8 and 14 British candle-power, which 
are both cheaper in first cost and more efficient and stronger than 
the 100 volt lamps. The 8 c.p. 25 volt osram lamp is rated at 10 
watts, and the 14 c p. at 16 watts, We have carefully studied the 
behaviour of both lamps and transformers, and find them in every 
way satisfactory. | ü 

It may be objected that the transformer losses during the day: 
time would go far towards neutralising the saving in vius 
during the lighting hours. In our own case we О viated this by 
keeping carbon filament lamps in bedrooms, and arranging M 
way switches on the ground and bedroom floors, by nd 
which the transformers are switched off last thing at = 
not turned on again until the downstair lights are requi n 
There is now, however, on the market more than one switch 11 : 
automatically switches the transformer off when the last zi 
turned off and switches it on again when a lamp is (urn ж 
Under these circumstances we find that the consumption of ee 
for the same illumination is only from one-third to one-half n z 
it was formerly. In shops and business premises the pro we 
a switch to turn off the transformer during the non-lighting 

resents no difficulty. : 
Й We have taken terii of transformers made by differeni mra 
each wound for eight circuits of 25 volts, 200 volts riy н ao 
4 to 5 amperes per circuit at 50 = per second, and fin 20 watts 
load consumption, all lamps turned off, varies from 15 to pen 
The lamp, unlike the 110 volt one, can be used in ed ове wrth 
fits any ordinary shade, is listed at 3s., and as an elec 
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Cost per Candle-power-hour and Percentage Saving with Different. Types of Lamps. 
ЕЕС _ Coating Is. each, Life 750 hours. 


As compared with S c.p. Carbon Filament Lamps. 


As- Units Price During life of lamp. | Total 


Per. Percentage 


Amount : АРЕ 
lo. | Wate Total re : reduction | Yiek 
А Price sumed used of А paid by ived received centage . t| lamp 
Type. 5 of Bo life | dur- 'energy i paid [Total re. con- by Supply Sy ашр savingio by Sap- maker per 
| lamp 1100 in ing per | y consumer] ceived | sumer Со. per maker  , cons iy Co. per cp. hot. 
| hours. life. unit. fineluding ba Sup- рег 5 ou, per ee Е bp. our. 
| | | | lamp cost). | ply Co. c. p.-hr P. c.p.-hour, C. p.-hr. C p. — 
Carbon mm 8 18. 50 750 i 22:5 | Hs 1 17 ba. | 0:01325d. 911204. у 0-00200d ad | 
Í , 9d. 5d. 12:54. 0020 75d. 0°018704. 50:4 
Carbon ......... 16) 1e | 60 |750 [450 31 | 25704 25 04. 0012204. 0 1804, 001004. Т% . 
Tantalum iei | od. f ‘Od. 0:02000d. 0:01870d. i ; 5°. dec. 
antalum 25 28. 9d.| 40 | 750 | 30:0 | 3d. 125°04. 90-04. 0:00720d. 0°005204. 0001514 45.50 | 50 ess 
Orsam. . . . .. В! 3s. | 10 750 7.5 8d. 188.04. | 1500d. 0010604. 0008504. „6.5 0 ine 
. | T5. 34. 585d. | 225d. 000975d. 0005754. | O 0000 d. 2621 | © | 
Osram............| 30 | 4s 40 150 "E 1950. 75а. 0.012204. 0006264.) 1 645 6e inc 
500 54. | 13804. | 90-04. 0006104. 0.0400 d. J o cogıza. 5596 : 
» . 5а. | 19804. | 160-Od. 0008504. 9008504.) 5807 
| towing the Effect of a Material Reduction in the Cost of Lamps. e 
Carbon 8 6d. 50 750 1925 З. 75-54. . ‚ У idi Ni | 50% de 
| A 6T-5d. | 0-01225d. 0-01120d.|| 00 100d. 790 
Озгат...........! 8 ls. 6d. 10 750 | ‚| 11854. 112 5d. 0019754. 0:018704.|] ', 3:60 "EN 
e TO 3d. | 4054. 225d. 0.00680 d. 0.008750. 4867 | 60% 
| 54. | 55:5, | 37-5d. | 0:00925d. 0:00625d. \ 0:00300d. | 55:42 
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six 8 c.p. lamps, only consumes the same amount of energy as an 
ordinary carbon filament 16 c.p. lamp, it is evident that the system 
presents many advantages. 

‚ A well-known London company was last year approached many 
times by the makers of metallic filament lamps, but refused to make 
any change, as most of their lighting was by means of 8 c.p. lamps 
on three and five-light electroliers, with the lamps at varying 
angles, and in many cases enclosed in rather small glass flambeaux. 
They subsequently adopted the 25.volt auto- transformer system, 
with 8 c.p. osram lamps, the current consumption falling in the 
ratio of 8°25 to 1°10. These transformers are now being made in 
large quantities, and it is quite evident that ав soon as they become 
general the accounts of consumers on alternating-current systems 
will be reduced by at least one-half. 

Continuous-current stations are not affected in the same way, 
but who can doubt that before long the price of metallic filament 
lamps will be largely reduced, and a satisfactory 200 volt lamp put 
on tbe market ? Indeed, we are already promised within the next 
few weeks a 50 watt 40 c.p. 200 volt lamp.* Both these events 
would largely increase the number of users of high efficiency lamps, 
and lead to a general reduction in lighting accounts. This will not 
affect so seriously the a companies in the manufacturing centre: 
which have a large power load and are able to supply lighting current 
at very low rates, but it will, we think, prove most serious for the large 
number of stations in residential districts dependent almost entirely 
on the supply of current for lighting. What steps are the supply 
stations going to take to meet this? For some time to come it is 
hopeless to expect that the number of new consumers attracted by 
lower bills will keep the receipts up to the present level if the 
present rates and methods of charging be adhered to. Even in the 
case of the gas undertakingé a severe check was received from the 
gas mantle, and from the very nature of the business electrical 
stations are in a far worse position to withstand any reduction in 
receipts. The Board of Trade returns are then quoted showing 
that, whilst to obtain a gross revenue of £1 per annum a gas works 
has to lay out £4. 10s., an eléctrical undertaking must spend 
£7. 108.; and, whilst the ratio of working expenses to receipts is 
75 per cent. in the one case, in the other it is 46:8 per cent. This 
means that an electrical undertaking requires a much greater margin 
between gross receipte and working expenses than a gas undertaking 
for two reasons: (1) It has to pay interest on а much greater 
capital outlay per £1 of gross earnings; (2) in addition to paying this 
Interest, it is generally liable to be bought out for a nominal sum 
at the end of 42 years, and has, therefore, also to provide out of the 
margin for а substantial sinking fund. "The two causes have really 
a cumulative effect, as an increase in the first increases the second. 
They also render loss of output & much more serious matter than to 
& gas company. Again, the average cost of & gas service is £1 to 
£1. 10s., but an electric service, exclusive of meter, will not in most 
cases cost less than £5 to £6; whilst, if & supply be required for 
heating, it does not as with gas simply pass through the same meter, 
but additional expense has to be incurred for separate meters and 
wiring, with all its incidental complications both to the supply 
station and to the consumer. An example is then given showing 
the greater effect on an electricity supply company of a reduction in 
output. | 

Some form of so-called free wiring would be absolutely neces- 
sary in order to supplant gas in the case of small consumers (whose 
gas bills average 36s. per annum), and as the interest on this wiring, 
with the cost of meter and service, would come to some 12s. to 158. 
per annum, we have to confess that, speaking broadly, we have not 
found this class of consumer remunerative. 

The new lamps reduce the old 20 light consumer, who could be 
profitably supplied, to about the same as a former 8 to 10-light con- 
sumer; in other words, they reduce the demand of a profitable 
consumer to an unremunerative amount. In the case of the instal- 
lation with 686 8 c.p. lamps referred to рео, a sufficient time 
has not yet elapsed to allow the exact saving to be ascertained, but 
it would appear that for a better illumination than before the cost 
for current, taking the same price, 3:474. per unit, would be reduced 
from £540 to £180. 14s. 7d., whilst the lamp renewals will cost 
£241. 168. instead of £80. 19s. Fortunately for the supply com- 
pany, this installation is supplied on a sliding scale depending on the 
quantity consumed, and as a matter of fact their bill would be 
£205. 2s. for current. Had they been charged on the maximum 
demand system, the price per unit would have remained at 3°47d., 
as the total maximum demand has been reduced in the same pro- 
portion as the total consumption. 

If the consumer is to save money, and the lamp maker to get a 
higher price for his lamps, is it unfair to ask that the supply station 
should get a higher price for its current, or, at any rate, that the 
present downward tendency in the price ed a should be checked ? 
It appears to us that the time is opportune for a further considera- 


* The progress of events is so rapid that even since this Paper was 
written the prices of some makes of lamps have been reduced ; new 
lamps have been put on the market and improvements made, all tend- 
ing to popularise high-efficiency lamps. 


tion of the method of charging in the case of those electricity sup- 
ply companies a large proportion of whose current is sold for lighting 
purposes, to see whether by any rearrangement it is possible, with- 
out raising the price to the average profitable consumer, to make 
those contribute their fair proportion who at present do not do so, 
and also to encourage the use of current for various purposes beside 
lighting, thereby extending the hours over which the station’s large 
capital expenditure is earning interest. 

Reference is then made to the absurdity of the present arrange- 
ment of differentiating between the charges for lighting and heat- 
ing, and an example of a hot plate used at dinner time on the peak 
of the load quoted, and also that of a small electric lift used in a 
private house often at the same time. 

Section 19 of the Electric Lighting Act of 1882 provides that 
every person shall be entitled to a supply of electricity on the same 
terms on which any other company or person is entitled under 
similar circumstances to a corresponding supply. As this particular 
act relates to the supply of electricity for lighting and other pur- 
poses,” we fail to see why a consumer who at a certain hour 
requires, say, 5amperes for lighting purposes, should not be entitled 
to demand it at the same price as the consumer who requires the 
same amount of energy at the same time for heating purposes. 
Every station engineer has on his books a certain number who, on 
a flat rate, are not paying a fair proportion of the costs of supply, 
and & number of long-hour consumers who are contributing very 
much more than their fair share. 

The maximum charge of 13s. 4d. for an amount up to 20 units, 
and of 7d. or 8d. per unit for further amounts fixed by the Board 
of Trade entirely fails to meet the case of the very short-honr con- 
sumer or the man who wires his house for, say, 1,000 lights, thereby 
entailing & considerable capital outlay on the part of the supply 
company, owing to their liability to supply him at any momen, 
and may tender the company 18s. 4d. per quarter. Neither have 
either of these cases been met in the past by the maximum demand 
system, limited asit is by the maximum charge of 8d. per unit and 
the minimum of 18s. 4d. per quarter. The general reduction in 
accounts, due to the adoption of high-efficiency lamps, will make 
the position still more unsatisfactory, more especially at the point 
where remunerative consumers are rendered unremunerative by 
the change. 

In our view the only satisfactory system is one which is inter- 
mediate between the flat rate system of gas charging and the fixed 
rental of the water companies; in other words, a fixed rental in 
addition to the charge per unit. Attempis to carry out such a sys- 
tem of charging have been made in many districts, perhaps the best 
known one being that introduced into Manchester by the late Dr. 
John Hopkinson, in which the price charged depended on a fixed 
rental plus a proportional charge for energy. The fixed rental was 
determined by the number of 8 c.p. lamps, or the equivalent thereof, 
wired. In Manchester the system has now been abandoned, partly, 
we believe, because the tendency was to keep down the number of 
lights per house to а minimum. A variation of this is the system 
which was adopted at Hastings by Mr. Andrews, and also by Mr. 
Ruthven Murray, of the North Metropolitan Power Co. and others. 
In these cases the fixed rental is based, not on the number of lamps 
wired, but on the maximum number in use in any quarter as shown 
on а maximum demand indicator. At Hastings the charge was 
10s. per annum for each 8 с.р. lamp of maximum demand, and in 
addition 144. for each unit consumed, as shown on the ordinary 
meter. Ав an alternative, consumers could pay a flat rate of 6d. 
per unit, and in addition there was & special rate for power. 

Section 81 of the Clauses Act provides that in the event of the 
undertakers charging by апу special method approved by the Board 
of Trade, any consumer has the right by giving one month's notice 
in writing to require the undertakers to charge him by the actual 
amount of energy supplied to him. The result of this is, of course, 
that if it pays a man to take a supply on any special system, he 
accepts it, whilst those at the other end of the scale who are unprofit- 
able at a flat rate, but would be forced to pay more on а special 
system, naturally elect to pay a flat rate, so that any special system 
at a point where it would become advantageous to the company is 
defeated by the provisions of the Electric Lighting Acts. In addi- 
tion, many engineers will make various concessions to a consumer 
who threatens to give up using electricity, quite overlooking the faet 
that it may be much more profitable to let а very short-hour unre- 
munerative consumer go, and to replace him with & more profitable 
one, rather than spend more money, worth 7 or 8 per cent., on 
mains and plant to keep him on the circuit. 

Owing to the conditions that pertain, electricity when in compe- 
tit'on with gas, should be able to show & considerable advantage to 
long-hour consumers, while gas, on the other hand, should be able 
to supply very short-hour consumers at a profit where an electric 
supply company would possibly make a loss. | 

If electrical undertakings are to be helped at the present juncture 
by the extended use of current for power, cooking and similar uses, 
in the same way that the gas stove and cooker came to the rescue 
of the gas companies, it is essential that the whole of the business 


be simplified. It must not be necessary to put in a separate meter, : 


separate wiring, and to render two separate accounts. The great 
‘majority of domestic heating appliances take а current of under 
5 amperes, and it should be pea to attach any such piece of 
apparatus to any convenient plug on the general house wiring. The 
inary householder will not buy an electric kettle—he will not 
even use it if given to him free—if he has to pull the house about to 
put in special wiring and to pay 
second meter. Electric heating appliances could be put on the market 
much more cheaply than at present if thedemand were greater, but 
there is little inducement to the makers to cheapen them under 
existing conditions. | 

It appears to us that all the above difficulties, practical and theo- 
retical, might be met if the present minimum charge authorised by 
the Board of Trade were made to depend on the maximum power 
with which any consumer should be entitled to be supplied. Ifa 
suitable maximum figure per kilowatt were fixed by the Board of 
Trade, the actual figure charged by the station could be made to 
correspond to the standing charges of that station. 

We venture to make the following suggestions for working out 
the system in practice :— 

A consumer applying for a service states as at present the number 
and candle-power of lamps he proposes to use—say, for example, 
200 8¢.p. lamps. From his knowledge of the district the station 
manager estimates that the maximum demand he is ever likely to 
make on the station is, say, 8kw., which he accordingly enters as 
his contract demand." In practice the sum of the consumer’s*‘ con- 

tract demands” will be somewhat greater than the sum of their 
maximum demands as shown on their demand indicators for the 
heaviest quarter, but considerably less than the total of their maxi- 
mum possible demands. The consumer will pay per annum a fixed 
sum, and in addition a small charge per unit for the actual energy 
‘supplied as measured on the ordinary meter. The fixed charge 
represents the cost the station is put to in placing at his disposal a 
supply up to 3 kw., and is independent of whether he actually uses 
a unit or not. It is arrived at by dividing the sum representing the 
whole of the “ preparation costs "—that is, all those which are inde- 
pendent of the actual output of the station, including, in the case of 
companies, a reasonable dividend, by the sum of the consumer’s 
“ contract demands." The charge per unit is intended to represent 
the ** production cost per unit consumed with a reasonable margin 
of profit. Examples are then worked ont by the authors to show 
how this system of chárging would operate. 

The question will naturally be asked, How does the station know 
that any consumer will not exceed the demand he has contracted 
for? One might reply that when some companies quote, as they do 
now, & different flat rate for different consumers based on what they 
estimate their load factor is likely to be, they back their judgment 
and take the risk. Jt would be preferable, however, to insert in 
every house a limit indicator,” the function of which is to throw & 
resistance into the circuit, and thus indicate to the consumer by a 
reduction in the brilliancy of his lamps when he is exceeding his 
contract limit. If the consumer thinks that his demand is not so 
high as the station engineer suggests, the latter will set the instru- 
ment to a lower limit, when the contract charge will be correspond- 
ingly reduced. In the event of the consumer having under-esti- 
mated his contract demand, he will soon ask for his limit to be 
increased, when his account will automatically increase in the same 
way. 

lt appears to us that the method is one which appeals to all con- 
‘summers, and its advantages to the stations are obvious. All pay their 
fair proportion, whether short or long-hour consumers, and there 
is every inducement to use radiators and cooking apparatus, since 
if they are used in such a way as not to increase the load beyond 
the contract limit, the only charge will be the small one for the 
additional current. If still more economical lamps are introduced, 
thus reducing the aggregate of consumers’ contract demands, the 
contract rental per kilowatt will be raised. Ifthe gradual expansion 
of the station reduces the cost per kilowatt of contract demand, the 
rental per kilowatt will be reduced. 

It may be objected that, as appears in some of the examples given, 
the charge for current for motors is high. The answer is, that if 
motors have the right to come on the mains at any time, the cur- 
rent consumed by them must be paid for at the same rate as the 
current for lighting under the same conditions ; it is only when the 
о current does not increase the peak load that it should be 
charged at a lower rate. If in a special case a power consumer were 
to undertake to use his motors only between certain hours, he would 
be entitled to be charged at a lower contract rental per kilowatt. 

Although in our opinion the use of a limit indicator is the best 
method of working the system, it is obvious that it can be dispensed 
with, and the contract rental arbitrarily fixed by the station, as is 
now being done in the case of varying flat rates, or an ordinary 
maximum demand indicator can be installed and the consumer in- 
аа cones reos will be so much, provided that the 

в not show that the assumed contract demand 
execeded at any period during the whole year. па 


38. per quarter for the rent of a 
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If as a result of the discussion the Institution comes to the con. 
elusion that a change is desirable, there is no doubt that the Board 
of Trade would be found ready, as it always is, to bring about such 
alterations as it may consider in the best interests of all parties con. 
cerned. | | . 

Addendum.—Since this Paper was written our attention has been 
called to an interesting system adopted, by Mr. F. W. Long, city 
electrical engineer of Norwich. Private consumers in Norwich 
have the option of taking a supply either at а flat rate of 4jd. or on 
an '' assessment tariff." This tariff consiste of a fixed charge of 12 
per cent. upon the nett assessment of the house and 14. per unit for 
all current used. The system possesses many of the practical advan- 
tages of the one suggested in the Paper, in that it encourages the 
long-hour consumer, and also the use of radiators, kettles, &c., with- 
out requiring a separate meter. Mr. Long informs us that“ the 
result has been that people have used considerably more current aud 
that radiators are becoming popular.” He is quite satisfied with 
the working. 


— — 
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ELECTROLYTIC АВТ. 


Although electricity has been employed in many industrial chan- 
nels with advantage its application to what is commonly known м 
“ high art has not been very extended, and it must be confessed that 
the connection between the two is at first sight rather obscure. To 


Ета. 1.— PORTRAIT oF FARADAY IN SuvER КЕМЕР, 


the connoisseur this is no doubt an advantage, for to him фера 
reproduction of some cherished old masters work by "inary pest 
any other, means is scarcely desirable. To the 0 en s 
however, the question does not appear in quite the wu ot op ¥ 
not being able to afford an 58 8 us amd P 
a copy, if he requires anything in t n . : ca Mei 
A process which is being worked by the London deg y 
Works (Ltd.), of 44, Eagle-street, Southampton © 
W. C, not only allows original. bas-reliefs or art m * dept 
reproduced, but permite new designs to be етеш, he meii 
more expeditious way than by hammering or i i may sy a 
by which this is done is purely electrolytic, ар W rienced . 
some of the results icspected differed to our петри 955 wd 
no way from hammered work, while we are eh | 
have great difficulty in detecting апу dissimilarity. это, 
We illustrate herewith two samples of this rine Fig. 1 5! 
should be of special interest to electrical erm silver тебе 9 
photograph of & portrait of. Faraday execut “i Engineers ! 
recently presented by the Institution of Elena miler r" 
premium to Prof. J. Epstein, of Frankfort. Fig. inent ekdi” 
of Lord Kelvin. Itis hoped that several other , pundel dor 
engineers will shortly allow their features to be E 
posterity in this way. | zue gp ib OF 
The copa of art “etal work is very wide. eren ear 
from the most artistic production to the hum has ions al Ë 
knob. This firm, while not negleeting the dh picture Fe 
subject, such as the production o relief Pot en to the 
plaques, and so forth, are paying special 5 А g 
ture of flush switch plates, ornamental domes 10 
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door plates and knobs, bell push covers, &o., all in complete sets in 
the well-known English and French styles. Figs. 3 and 4 illus- 
trate examples of an Elizabethan switchplate and an Adam dome 
taken from such sets. By their process extraordinarily fine detail 


Fic. 2.—Portrait or Lorp KELVIN IN SILVER RELIEF. 


сап be obtained, the working up required after removal from the 
bath is very small and the surface is capable of taking a high polish. 

Of course, such work is not without an educational value, and 
much stress is being laid on this side of the process. Endeavours 


Fic. 5.—SwriTOCH. PLATE IN ELIZABETHAN STYLE. 


are being made to introduce the beautiful chased work of the 
classic periods of decorative art, which the recent rage for so called 
* art nouveau " had thrown somewhat into shadow, and as this can 
be done at а cost not beyond the range of the average pocket, there 


Fic, 4. Арлм DOME ADAPTED TO BELL Pusu. 


is some hope that the general standard of taste in these matters 
may be raised far above the point at which impossible birds, beasts 
and flowers are able to satisfy that sense of the beautiful of which 
even the man in the street is not entirely devoid. 


FINANCIAL ASPECT OF THE NEW YORK CENTRAL 
ELECTRIFICATION.* 


The operation, for a considerable period, of steam and electric 
equipment side by ride has afforded an unexampled opportunity for 
а true comparison of costs of operation. Until now, data on this 
subject have been based on theory, ignoring many of the indeter- 
minate features of actual operation that have such a weighty effect 
on costs. For instance, among the variables entering into an analy- 


— cn en SSP 


* Abstract from the Street Railway Journal of a Paper by Mr. W. J. 
Wilgus оп ~ The Electrification of the Suburban Zone of the New York 
Central & Hudson River Railroad in the Vicinity of New York City,” 
real before the American Society of Civil Engineers. 


sis of this character are: (а) Cost and quantity of coal and water at 
the power station, and on the steam locomotive tender. 
tion of ton-mileage of the motive power to total ton-mileage, in- 


cluding motive power and cars. (c) Frequency and volume of traffic. 


(d) Mechanical and electrical design of motive power as affecting 
repairs, and hours available for active service. (e) Fixed charges, 
depreciation and maintenance on all items of both kinds of service, 
that have a bearing on comparative results, including land, struc- 
tures and equipment. | 

To obtain a true comparison, a typical steam.switching locomo- 
tive, engaged in terminal service, and a steam passenger locomotive, 
assigned to road service, were each selected for observation in the 
same class of traffic with electric locomotives. The terminal service 
embraced switching at the Grand Central yard, and hanling dead 
cars to and from Mott Haven storage yard, a distance of six miles. 
The road service comprised the hauling of schedule trains by the 
electric locomotive between the Grand Central Terminal and Wake- 
field, 124 miles, and the same trains by steam between Wakefield 
and North White Plains, 114 miles. 

Observers constantly rode on the locomotives for the period of the 
tests—namely, September 12 to 27, 1907, in terminal service, and 
October 4 to 18, 1907, in road service. Cyclometers and wattmeters 
registered actual distances, speeds and current consumption. Re. 
cord was also kept of the number of cars switched and hauled, and 
the proportion of the daily time each was engaged in actual service, 


(b) Rela- : 


awaiting duty and laid up for inspection and repairs. The coal used 


contained 14,000 B.Th.U. per pound, and the cost per ton was:— 


Steam loco. in terminal service (anthracite).................. 20s. 

Steam loco. in road service (bituminous)..................... 14s. 

Port Morris power station (bituminous) ......... ТРУ) .. 12s. 
Water, per 1,000 gallons, cost for terminal service and at power 


station 62d., and for road service 24d. 


The cost of electric current, when the power station designed load 
is attained, is taken at 1°3d. per kilowatt-hour, delivered at the con- 
tact shoes of the equipment, and includes all operating and main- 
tenance costs, interest on the electrical investment required to 
produce and deliver the current, depreciation, taxes, insurance an 
transmission losses. The details of this cost are 


—— Operating costs. | Fixed charges. Total. 

Power station... ....... ......... 0:294. | 0 224. 105514. 
‘Transmission losses ............ 0:09d. 008d. | 0170. 
полов унн x с ое 00964 oben. 
Totals 2 0 Sad. | 18d. 


056d. — |134. 


Locomotive wages are practically identical for each class of 
service. | | 


Table I. shows the details of locomotive repairs, maintenance . 


and fixed charges for each class of service, from which it will be 


noted that, although the fixed charges and depreciation of the electric 


locotnotive are higher than those of the steam, owing to the greater 
first cost, the net result is in favour of the electric locomotive to the- 
extent of 10s. per day, or 19 per cent., due to lower costs for repairs 
and maintenance. These results are based on actual observations 
of the steam locomotive covering a period of several years, and of 
the electric locomotive for two years on the experimental track near 
Schenectady and one year in the New York zone. The reasons for 
the lower cost of repairs on the electric machine are the simplicity 
of construction and the minimum number of mechanical parts. It 
is also worthy of comment that the electric locomotive costs very 
much less per day for repairs and maintenance, due to lower ex- 
penses for land and structures, and fewer days out of service. 

The Schenectady experimenta indicated that the cost of repairs of 
the electric locomotive of this type is about two-fifths of that of the. 
steam locomotive of а corresponding age and capacity. The results 
are summarised in Table lI. They show that, under the stated 
conditions, the electric locomotive has the following economies over 
its steam rival: 19 percent. in locomotive repairs and fixed charges ; 
18 per cent. in dead time for repairs and inspection ; 25 per cent. 
greater daily ton mileage ; 6 per cent. in locomotive ton mileage in 
hauling service; 11 percent. in switching service, and 16 percent. in 
road service; 12 per cent. in cost in hauling service; 20 per cent. 
in cost in switching service; 27 per cent. in cost in road service. 
Even better results may be expected during winter months, when 
steam locomotives are subjected to many conditions that cause 
additional expenses not incident to the electric locomotive. 


After summarising the advantages obtained by the electrification 
of this railroad, the author says that it is yet too early to reckon 
the comparative effect of steam and electric traction on the cost of 
maintaining and renewing tracks and structures. Repeated syste- 
matic inquiries of track foremen and motormen have brought out 
the practically unanimous opinion that the effect of electric loco- 
motive?, apart from slightly greater wear on switches, does not 
differ from steam motive power, on either line or surface of tracks, 
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p? / у "C 7 "Available Service of Steam and Electric Loco otives for Inter st, Deprecic ion, Repairs neperti 
Table I,—Comparison of Costs per Day of Available Servic 2 Handling, | i i kes ум 
Steam. Electric. 
— — p =”: 
Amount | Par an Amount : 
Description. рас" p alc Description. per гы 
annum, | s annum ' 
rest r M TORRE 44 ene on £3,000 e £127:5 41 per cent. on £6,000 esl 
тен пеге | ae cont, GID 25,000: e 150 0 5 percent. оп £6,000 ..................... 500 
Repairs PUTET TIS ПРСТ АНС ГУ ЛЫ Р БҮГӨ: r АР Geer ieee ip) apa Fein 141 
Total for 535 days available for service 646-0 | £1:95 | Total for 350 daysavailable for service | £696 1% 
Handling and inspection*| For 365 days 245 0 0°67 For 465 days ......... eee dess g eM O11 
AAPM бир ЛАЧЫ | aav арна wn Seq UMS ЧАВ TACITA TEN £852°0 | £2:60 | £736 | £210 
j * Including fixed charges and maintenance of land and stryctures. 
Summary of Comparative Testa of Steam and Electric Locomotivea. 
. Switching Service—Grand Central Terminal. 
| | peed and stops. Cost per 1,000 car ton-miles. N 
; ; Total Car Coal or Total a S a P. „„ n p rne 
Kind of | Miles | Cars ton: top. S | | | Tana req 
i Per саг i iles) Sup- w ‚Чер Total. do workoí 
loco- Jet Каш miles miles per car | pence. Av.miles|Max. miles | Stops.| plies. | ages. pairs on locos. I d 
motive. day. day. daily. daily. ton - mile. per hr. per hr. епсе. Репсе. Pence. Pence. — 
Steam . 10.91 55 | 3.2 Ib. Coal 17: — 403 30 — 1004 
Steam . 10.91 55 | 2,580 916 3.86 Ib. c 17% | — | 408 267 I 
Electric 11-13 53 | 1,980 | 914 264 watt hr. 14.25 л 344 962 220 826 | 
Hauling to and from Mott Haven.“ M son 
Steam ... 40-0 | 45 ` 16,540 | 11,720 040 lb. coal 25:8 | 119 | 48 | 0-9 | 56 | 17.5 13 | 99 | % 
Electric | 78:4 95 i 30,370 23,310 | 443 watt-hr.| 21:6 gee | 45 2:0 58 | 15:5 
service. 
| . | T ` n 14 23 138 | 43 
Steam . 74:04; 28 | 25,620 12,660 122 lb. coal 63 19°9 | 60 86 101 
Electric 12622 43 | 33,210 50 | 256 55 | 29 68:5 17 lol J 


1,510 | 52:3 watt.hr. 


* Switching and hauling done by same locomotives. 


15°5 
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but that the former has better riding qualities. The superiority of 
electric traction is manifest, of course, in the cessation of costly 
corrosive action of locomotive gas on metallic structures, and the 

om from cinders which, with the steam locomotive, cause 
heavy maintenance costs for cleaning, rock ballast and pointing 
brick tunnel arches. | 


Mr. Wilgus also appends to his Paper diagrams of acceleration 
and braking with electrical equipment. 


АЕА 
ELECTRIC DISCHARGES THROUGH GASES.—Y. 


In his fifth Royal Institution lecture, 
April 4th, Prof. J.J. Thomson, 
between sparking distance, 
showed once more that at 


very Renh According 

to spark through a gas depended merely on the quantity о! gas 
through which the spark had 
by the fixed base and the moveable piston of a cylinder, then the 


therefore twice the spark length) would give half 
the gas pressure, and the sparks would pass at the same P.D. 
with spark-lengths of 10, 5, 8, 2, 1mm., W. В. Carr 
all his results fell, with remarkable exactness, on 
the as ordinates and the product 
(gas pressure times distance) as abscissæ ; the curve was horizontal 
for 850 volts, which the potential is a mini- 
mum, and then rose almost vertically up to 2,000 volts and more. 
How wasit that a spark passed most easily through a certain quan- 
and how could this quantity be found? We must 
make the distance (between base and piston) a multiple of the mean 
free path of the gas molecules, and in air that distance was ten 
times the mean free path. That could only be so if the gas had a 
structure. Med had postulated a structure for glass—e.g., because 
it transmitted light of different wave lengths at different velocities. 
That example was unfortunate because with light we had both diffe- 
rent wave-lengths and different frequencies. But the argument held 
for the discharge through gases. The gas could not, 
out that the spark was to pass most easily, 


а scale by which to measure distance. This law of Paschen, how. 
ever, broke down when 


dimensions. 
conducted by R. F. 


us ordinates against wave-lengths, 
Pressure the critical potentials were for h 


Plotting 
ordinary 


ydrogen, air, carbon dioxide : 


—— — - —-—-  — ү -:-::—-.. 


about 260, 850, 420 volts, but as the spark length decreased, the tne 
separate curves all united. The nature of the E rod id ши 
tered for very small gaps, but the nature of the арт 2 mni 
Experimenting with electrodes of Pt, Sb, Ag, Ni, er rtain spark- 
they obtained different curves at short gaps; but к Al the other 
lengths (about 8 wave-lengths for Pt and 5:5 for 1 dbi 
metals intervening in the order given), all the wis dale u 
the same critical potential of 850 volts. The x dun id for 
strike a very short spark was very much greater olta per centi 
ordinary spark-lengths. It was about 1 ш esa idt 
metre, and of the same order as that каше : $ etroleum. 
through a solid or liquid dielectric, such as ра uh on longet 
Prof. Thomson suggested that in this case ibis gin ша d 
carried by the ions produced by collisions w! f the electrode by 
might be carried by the electrons dragged out o to try two ele 
the intense electric field. It would be мее © ЕА 
trodes of different metals—e.g., one of Pt iod: the curve should 
stood furthest apart in the series just quo ‘tale, and we mi 
then lie between those for the two distinct 110 деле 
find that the negative electrode was chiefly о ae rred to the chang 
Leaving this part of the subject, the ae as soon as the dis 
in the uniformity of the field which took p b Rue's, several {oe 
charge passed. An old tube of Warren de ode below (all the 
high, with a ring kathode above and a wire an e of aluminium! 
electrodes in the experiments to be mentioned Mg kathode vt 
was used for demonstration. Immediately on of Crookes, thes 
noticed a velvety glow, close to it the dark ay) finally 60000 
the negative glow, another dark space (Far du al} concentrated 
extending down to the anode. The field was near 7 the P.D. put o 
about the kathode and practically e there wat! 
there; between the kathode and the first даг "P dal of 330 
P.D. which seemed to be the oritical 1 not more than 
volts (Strutt); beyond that the field was we Н negative charges 
volts or 20 volts/cm. perhaps, and positive an er, wns required i 
alternated in the striations. Some time, howev as the lag of she 
set up this distribution; the interval was о magnet Del. 
spark, and it could be increased by holding t the secum 
kathode. Onthe other hand, we could pe ibo electricity 
of the charge near the kathode by aringing t 9 in. long #4 
high velocity. To demonstrate this a tube abou anoe just described. 
joined to an induction coil when it gave the appe T den jar? 
The terminals were then connected to two large ih and 8 6 
from a Wimshurst machine ; there was only в вра i 
dark space nor striation in this instance. lv been studied by Gal 
This kind of discharge had only quite recently ев produced a net 
stein,* who observed that very powerful score sail posnit 
kind of line spectra in the case of caesium, rubi ther metalluids. ^ 
and also of chlorine, bromine, iodine and pie on these "Gru? 
* Physik. Zeitschr., Oct. 15, 1907. The experiments 
spectra " are made without internal electrodes. 


up s 
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was not merely a brightening up of certain lines, but an entirely 
distinct kind of non-series line spectrum, in which the characteristic 
series lines were missing, and the colour of the glow was also 
different. With sodium and lithium, which had a lower atomic 
weight, the experiments had, so far, not yielded &ny new spectra, 
but that might only be a question of more powerful discharges ; it 
was noteworthy that the heavy gases (of high atomic weights) 
argon, xenon, erypton gave two kinds of spectra, but not the light 
gases neon and helium. 

Coming back to the ordinary discharge through gases, Prof. 
Thomson pointed out that the discharge would not start nor con- 
tinue if the anode were not in touch, so to вау, with the kathode. 
If we interposed а barrier of metal or glass we had to put on more 
potential to maintain the discharge. Two cylindrical tubes were 
coupled in parallel, both being under the same conditions, except 
that in the one a screen of six discs of aluminium had been fixed 
midway between the two electrodes; the discs were separated by 

pieces of sealing wax and blocked the tube which had а diameter 
of about 2 em. The vacuum was rather high; the green discharge 
passed easily through the unobstructed tube, but refused to pass 


through the other. In another tube one aluminium dise, perforated · 


by a hole of 1 mm. or 2 mm. in the centre, was interposed between 
the electrodes; here the discharge was concentrated about the hole. 

When the anode was made movable and pushed up to the 
kathode, the length of the anode column of striations was first 
reduced. But when the anode penetrated into the dark space, 
there was no longer any room for the normal discharge to take 
place, and the nearer the electrodes approached one another, the 
greater would then become the P.D. necessary to produce the dis- 
charge. This was the essence of the electric rectifiers or valve tubes 
of the Oliver Lodge type, which was demonstrated with a tube of 
T shape. The one electrode, а wire, was sealed into the one very 
narrow branch of the Т; the other electrode, а loosely-wound spiral 
of stout wire, was placed in the other branch which had a diameter 
of nearly 8 em. Thus the one electrode had plenty of room about it, 
the ther not, and the discharge would only pass when the former 
large electrode was made the kathode. 


STANDARDISATION IN VARIOUS ASPECTS. 


The second of Dr. R. T. Glazebrook's lectures on this sub- 
ject dealt with the question from an electrical point of view. 
The comparatively recent discovery of electrical energy and 
its still later adaptation to anything like industrial purposes 
had much simplified the question of the standardisation of its 
units, so that their evolution was not so complex as those con- 
nected with mechanical science. The lecturer first referred to 
the work of the Engineering Standards Committee on electrical 
subjects, and mentioned the sub-committees which had been 
appointed to deal with questions of interest to the electrical 
engineer, 

Tho first question touched upon was that of heating in electrical 
machines of all kinds. Simple means existed whereby the average 
temperature could be ascertained, but the determination of the 
maximum temperature was a more difficult matter. Mr. Rayner* 
had, however, shown how this could be done, and a specification 
bad been issued by the Engineering Standards Committee embody- 
ing the results of-his experiments. 

The standardisation of electric lamps was of great importance. 
At present the consumer paid for energy, but wanted light, so that 
the lamps used should be as efficient as possible. The specification 
issued by the committee was, in the main, based on the result of 
tests made at the National Physical Laboratory by Mr. Paterson. f 
The principal outcome of his work was to show the necessity of life 
tests on specimens of lamps. i 

Standardisation on electrical matters was not, however, confined 
to this country. The International Electrotechnical Committee 
had its origin ia the work of the Engincering Standards Committee. 
It was formed at St. Louis in 1904, when it was resolved to secure 
the co-operation of the technical societies of the world by the 
appointment of a representative commission to consider the ques- 
tion of the standardisation of nomenclature and ratings of electrical 
apparatus and machinery. A preliminary meeting was held in June, 
1906, and rules which now await confirmation by the authorities 
appointing the delegates were agreed to. Committees have been 
appointed in many counties, and the British committee had com- 
menced work on nomenclature by appointing a sub-committee 
under the chairmanship of Mr. A. P. Trotter. Such early stan- 
dardisation had become possible because electricity in quite early 
days had been established as a science of measurement. 
tory of electricity was contained within the last 150 years, and with. 
its foundation were bound up such names ns Coulomb, Caveh- 
* See The Electrician, Vol. LEV., p. 584, ef хед, 

t See The Electrician, Vol. LVIII., p. 560, «t жу. 
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dish, Oersted, Ampère, Ohm and Faraday. The fundamental 
mechanical units were those of mass, time and length, and the 
electrical laws discovered by the workers above-mentioned allowed 
the quantities met with in electrical science to be measured in 
terms of these. 

Owing to the fact that the resistance of a conductor is a per- 
fectly definite physical quantity it was early fixed upon as one 
which should be standardised absolutely, and Weber attempted the 
task. Other workers also took up the subject,.and the result was 
a number of units whose miscellany was wonderful. About this 
time the British Association Committee on Electrical Standards 
began their work. Its history was inseparably bound up with the 
name of Kelvin, who for over 46 years was its leader, and who gave 
it its inspiration. Its first report established the absolute system of 
electrical measurements. But the units of E.M.F. and resistance 
on this system were too small for practical use, so that 10° of the 
former unit were taken and called a volt, while 10° C. G. S. units, 
being nearly equal to the Siemens unit of resistance, were established 
as the ohm. 

The various methods adopted for determining the absolute 
standards were then described. For the ohm the earth inductor 
might be used; a method which, modified by Thomson, was em- 
ployed by the B.A. Committee. An accurate and convenient way 
was that due to Lorenz, the result being expressed in terms of the 
length of the column of mercury 1 sq. mm. in section, which at а 
temperature of 0°C. had a resistance of 1 ohm. The ampere could 
be determined by an electro-dynamometer method, wherein the 
couple acting between the two coils gave a measure of the current 
flowing, or current weighers might be used whose principle was 
the attraction or repulsion exerted between two coils. As a unit of 
current was not material, as was the ohm, some ready means of 
reproducing it had to be devised. To do this the property of an 
electric current in depositing a metal from a solution of its salt was 
taken, and a current which deposited 0:0000111827 grammes of 
silver per second from a solution of silver nitrate was considered as 
the unit. | 

In conclusion, the lecturer briefly referred to the work of various 
experimenters on the standardisation of these units, and showed that 
the value adopted for the E. M. F. of the Clark cell ia 1898 was in need 
of revision. А conference is to be held in London for the purpose 
of considering and advising as to steps which should be taken to 
bring about agreement in the definition of electrieal units which 
form the bases of legislation in different countries and in the methods 
of constructiog and employing the electrical standards necessary to 
give effect to these definitions. It is hoped that the Commission 
may find themselves able to embody their conclusions in draft 
articles which might be recommended to tho several Governments 
represented as а basis for uniform legislation and administration in 
relation to electrical units and standards. 


HIGH.SPEED ELECTRICAL MACHINERY. 


We give below an abstract of the discussion which took 
place last week, at the meeting of the Institution of Electrical 
Engineers, in connection with Messrs. Stoney and Law's Paper 
on “High-speed Electrical Machinery." An abstract of this 
Paper appeared in our last issue. 


Prof. S. P. Тномрзох remarked that the Paper did not profess 
to be other than an account of the doings of one firm—that of 
Messrs. Parsons & Co.—but the progress shown was remarkable. 
Thus, in the utilisation of materials, taking as the bsais of comparison 
the coefficient obtained by multiplying together the diameter and 
length of the armature core and dividing by the kilowatt out- 
put of the direct-current machines, they obtained for tho 1884 
machine described 2:4, in 1889 this was 2˙1, and in the two recent 
examples of direct.current machines of 750 and 1,000kw., 0:979 
aud 0:828 respectively. In the case of alternators, the results 
were still more striking; in the earliest 1889 70 kw. single-phase 
machine the ratio was 3; in 1894 for the 350 kw. machines 2:8; in 
1894-6, for the 1,000 kw. machine 1:75; and in the most modern 
machine described 0:64, representing practically five. times more out- 
put for a given size, and a firm that could do that in so few years had 
certainly made remarkable progress. The authors, in referring to 
drum windings and gramme armatures, said, since the gramme 
armature had twice as many segments as the drum for the same 
number of conductors, it appeared that the result should he better." 
He ventured to say that if the argument had been put the other 
way round it ‘would have been argued as satisfactorily. Regard- 
ing the use f smooth-core armatures for direct.current ma- 
chines; whith appeared to be still preferred for such high speeds, the 
reason seemed to be the better commutation that could be obtained. 
Was that, however, the only reason? He thought not. It was claimed 
for the method of compensation described that there was no self. 
induction to cause time lag at sudden changes of load. It seemed to 
him that if there was a sudden сше of load it would equally affect 
the current through the armature and that round the series winding. 
Regarding the arrangement of the commutator segments 50 as to 
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admit of longitudinal ‘expansion, he presumed there was some sort of 
spring arrangement to take up that expansion, otherwise the ring 
would be likely to part company on contraction. As to the relative 
advantages of ealient pole alternators and cylindrical-type rotors, it 
was stated that any difference there might be between the two types 
as regards voltage regulation was very small, and could easily be com- 
pensated for by other features of the design. But was that what they 
wanted to know? Was it not true that with a pole-piece entirely 
solid there was more likely to be distortion of the flux than if the wind- 
ing were concentrated. 

Mr. E. J. Fox (Messrs. Willans & Robinson) was perfectly certain 
that the smooth-core types of machine described in the Paper would 
have to give way to slotted-core machines with carbon brushes. In 
smooth-core machines the conductors had to be made up of small 
wires to avoid eddy currents. Such conductors placed on the outside 
of a surface and bound down with steel binding wire were very liable 
to slip, even although perfect balance had been obtained. So far as 
direct-current dynamos were concerned, he was perfectly certain that 
the corrugated commutator with wire brushes was very soon bound to 
die a natural death. The only reason, so far as he could see, why wire 
brushes were used was that the commutator might get out of balance. 
The commutator as built at present would get out of balance, and it 
was only by continual cooling that they could avoid the commutator 
being destroyed. Many makers had fallen back on wire brushes with 
carbon tips, which was the method adopted by Messrs. Brown, Boveri 
a few years ago. Оп the subject of alternators, he was entirely in 
agreement with the authors as to the advantages of the salient pole 
буре of machine. А 

г. W. PARKER (Messrs. Siemens Bros. & Co.) referred to the earl 
stages of the electrical industry and the adoption of the carbon beish 
with the abandonment of smooth core armatures. He was very 
much surprised, therefore, to find that the authors still advocated 
metal brushes and smooth core armatures. He was convinced that in 
the near future users would insist on carbon brushes and slotted arma- 
ture machines. That fact was recognised by the firm he represented. 
and, with one or two exceptions, all their machines had been so fitted. 
In the design of direct-current turbo-dynamos the real difficulty was 
not vibration, as was at first anticipated, but excessive heating. After 
careful experiment it was found absolutely necessary that carbon 
brushes should be used. On the question of commutation poles, the 
authors advocated compensating winding, as resulting in less spark- 
ing. Their statements in that respect were quite inaccurate. He had 
seen machines fitted with commutation poles, which ran absolutely 
неч, although the voltage had varied from zero up to 200. Also 
the ampere-turns Dp by Messrs. Parsons he considered exces- 
sive, Causing not only compensating flux, but large distortion. He 
thought that the best construction for large units was a combination 
of commutation poles and compensating winding. 

Dr. R. PoHL said that the main features of the Parsons direct-current 
machine were the compensating winding, tbe smooth core, the 
metal brush and the corrugated commutator. He was quite sure that 
the opinion of the previous speaker was the correct one—that the 
metal brush would have to give way to thecarbon brush. As to com- 
pensating winding, if one worked out the distortion it would be found 
that the negative field distortion was just about twice as much as the 
distortion would be if there were no compensating winding at all. In 
the Parsons machine, however, the field distortion was kept down by 
using а smooth core, which was recommended because it enabled com- 
pensating winding to be used. As to the corrugated: core, he thought 
that a smaller air-gap would give better results. ‘The portion of the 
Paper dealiug with alternating-current machines was very interesting, 
as it contained one or two points which were distinctly novel. The 
first was the winding of'the coils in hermetically sealed cases. Не 
would have liked a more detailed description of this, as he could not 
see how the slip of the wires inside the cases was revented, nor how 
the coil cases themselves were secured. He thought the leakage sys- 
tem of compounding described was very ingenious, but he had some 
doubt as to whether it would work out in practice as à commercial suc- 
cess. Calculations based on Fig. 7 (p. 946) showed that the exciter would 
need to be about three times the usual size. There would also be an 
additional expense in the choking coils and current transformer, and 
he doubted whether such expense would be compensated for by the 
saving in the construction of the alternator. 

Mr. F. Н. Crovan (British Thomson-Houston Co.) said, with regard 
the salient type of pole alternator, that, owing to the large size of 
р e conductors, there was considerable difficulty in getting rid of the 

eat. He thought the cylindrical type was to be preferred. The firm 
with which he was connected had recently made machines in which 
the diameter of the poles was rather larger and the conductors were 
carried in slots. Some machines of the character recently built were 
e Bie de 500 revs. per second. They required no internal support and 
the maxi à о was obtained. 25deg. temperature rise was about 

г. MILES WALKER though that the cylindrical t of fi 
was better than the salient pole type, 795 the following кора ар 
А ушш distributed in slots afforded more cooling surface than tha 
coi оп salient poles. (2) The teeth constituted a pole which was 
much shorter than the usual salient pole and consequently the leakage 

was much reduced. (5) There was a marked difference in the charac- 
кше of the saturation curves of the two types of machine. Fig. 1 
Е омей the type of curves obtained with a cylindrical magnet and 
ig. 2 showed the curves of a salient pole machine, desi ‘hav 
the same air-gap and initi i пе, designed to have 
d Sap and initial saturation. It would be seen that the no- 
uit Bre mE 2 bent over more than that in Fig. 1, in the upper 
. 1$ elect was much more marked in the 0:8 power factor load 


curves. À cylindrical field with a saturation curve like F; 

be more safely operated at 10,000 volts than the abet fle qu 
Fig. 2 at 9,000 volts, and the regulation in the former case Was da 
much better. (4) The winding space was better utilised, there being 
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very little room wasted in supports. (5) It followed from this 
that a cylindrical field of given output was smaller in diameter, 
resulting not only іп a saving in material but also in а gain in ef. 
ciency. (6) A cylindrical field of large output could be run 
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at a higher speed resulting in a saving in steam consumption. 
(7). Bythe UB of а bar winding and suitable end onnenn 1 рн 
in Fig. 3, it was ible to make a winding which Juch a vd 
mechanically and little liable to get out of balance. Sue 


Fic. 3. | 
would enable 60,000 ampere-turns to be put опа too pe d ите 


20 in. diameter, which, at a speed of 3,000 revs. per iem out 
an output of 2,000kw. (8). Cylindrical fields ranging 10 em 
500 to 4,000 kw. capacity had been constructed so 83 


method of compensation described on p. 432 of Vol. XXXIV. of the 
Journal of the Institution of Electrical Engineer. Such compounded 
alternators had the advantage over other ty which depended on 
the strengthening of the field current in that t ey were instantaneous 
in operation. Full load could be thrown on suddenly without makin 
lamps in circuit blink. Moreover, they could be run in parallel with 
poor regulating machines without any complications, and had the 
effect of improving the regulation of the whole station. 

Mr. Н. M. HoBART said it was impossible not to be impressed with 
the striking contrast, between the great success which had attended 
the development of the alternating-current generator and the utterly 
disappointing nature of the resulta obtained with the direct-current 
turbo-dynamos of other than very small size. Compensating windings 
and interpoles constituted fairly satisfactory means for overcoming 
reactance voltage and armature interference within certain limits, but 
they were utter 1 oel in overcoming an additional very grave diffi- 
culty—namely, high peripheral speed. Turbo-dynamos of any very 
considerable size could not be proportioned for peripheral speeds of 
less than some 30 metres per second, and the peripheral speeds were 
more apt to be nearly 40 metres per second. The use of carbon 
brushes at such peripheral speeds was attended with the very 
gravest disadvantages, and yet resort to copper brushes was not 
a step which one willingly took. It was seen that the rival turbo- 
dynamo builders held utterly divergent views in this matter. It 
was utterly unjustifiable to claim that continuous-current turbo- 
dynamos of MES capacity had yet emerged as standardised articles 
ofcommerce. The use of fairly high tate speeds was attended with 
excellent results in the case of alternators, and up to a certain rather 
high limit the higher the speed the better the result. With direct- 
current generators precisely the contrary conditions held, and the 
lower the rated speed for which the machine was designed the better 
from practically every standpoint would be the result. The speeds 
corresponding to the high-speed reciprocating engines offered no diffi- 
culties in the use of these engines for direct connection to direct- 
current dynamos. It was consequently the soundest engineering to 
use these medium-speed and high-speed piston engines for continuous- 
current dynamos and to use steam turbines for alternators. From 
another point of view this plan was seen to be sound, since steam 
turbines were only more economical than piston engines when built in 
very large units. Thus, it was only from 1,000kw. or 1,500kw. to 
2,000 kw. and upwards that the turbine commenced to have lower 
steam consumption than the piston engine, and it was of just such 
sizes that alternating-current generators were chiefly required. On the 
contrary, continuous-current generators were rarely wanted in other 
than very small sizes, and for these small sizes the steam turbine 
had, on the whole, little if any advantage over the piston engine. 
The direct-current turbo-dynamo was a!so the moro unsatisfactory the 
lower the rated voltage. He gave some particulars for a sup 
6,000 kw. installation of 250 volt direct-current machines. If one 
estimated the relative capital expenditures for piston engines and 
turbines, and also compared the greater outlay for coal and circu- 
lating water for the turbines, as compared to the piston engines, 


the latter would be found to be distinctly the more desirable. While 
assenting so far us alternators were concerned, he emphatically 
disagreed as regards turbo-dynamos with the statement of the. 


authors regarding the present commanding position of turbo-dynamos 
and alternators. | 

Mr. R. LIVINGSTONE (communicated) drew attention to the remark 
that high-carbon steel was used for the very early machines on account 
of its great strength. Very often, however, the high tensile strength 
obtained involved a sacrifice of ductility, and with a shaft undergoing 
many hundreds of reversals of stress per minute this was а very 
serious matter. А high-carbon steel with a large elongation and 
reduction of area was the best class of steel to use. A more important 
item was the percentage of phosphorus, which was a most objection- 
able element, and should be kept below 0:05 per cent. The physical 
properties which the writer specified for steel for high.s turbo- 
alternators were as follows : Ultimate strength 78,000 Ib. to 84,000 lb. 
per square inch, elastic limit 44,00€ Ib. to 50,0001b. per square inch, 
elongation 29 to 35 per cent., and reduction of area 55 to 60 per cent., 
over a test piece 2 in. long by 07798 in. diameter. The most important 
factor in determining the diameter of the shaft, however, was the allow- 
able deflection of the rotor. The shrunk ring typeof commutator was un- 
doubtedly the best construction which had n introduced so far for 
high speeds. A good way to take care of the longitudinal expansion 
of the copper was to connect the two centering rings by light turned- 
down bolts. These stretched when the commutator expanded, and 
acted asa strong spring.* That construction, however, was only pos- 
sible in commutators for large machines. He asked if any serious 
movement of the winding took place in the smooth-core armatures 
when the machine was short-circuited. That would appear to be the 
only thing to fear with the sinooth - oore construction. Steel bindin 
wire was the best to use for high-speed armatures, but he did not thin 
the increase of strength was so great as was usually supposed. The 
initial stress in the wire due to bending when wound on an armature 
was much higher in the case of steel wire than it was in the case of 
phosphor bronze wire, so that although the steel wire was double the 
strength of the phosphor bronze, yet half the number of turns could 
not be used if it was desired to keep the same factor of safety. But it 
was a matter of experience that in the majority of cases of failure of 
binding wire it was the soldering between the turns that usually gave 
way, and, of course, in that case the tensile strength of the wire did 
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not matter. Compensated windings appeared to be the best way to 
counteract the effects of the armature ampere-turns, but the ratio of 
the turns should depend to some extent on the tooth and gap densities, 
on the ratio of armature to field ampere-turns, and on the reactance 
voltage. In the rotor construction shown in Fig. 6 he noticed that 
bolts were used for attaching the field-coil supports to the rotor body 

That seemed to be a weak point, and would necessitate very carefu 

tapping of the holes. Не (the writer) had introduced an arrangement 
in Messrs. Dick, Kerr & Co.’s machines by which the coil support could 
rock on a pon and so accommodate itself to variations in the field 
coil instead of imposing а bending strain at the neck of the support. 
The method of ventilating the rotor by having fans at each end 
revolving with the rotor was of little use in the salient pole type. The 
rotor itself was a powerful fan, and unless the auxiliary fans were of 
as rent а capacity they only obstructed the air passages. The simplest 
and best way was to install a separately driven auxiliary fan, the air 
from which was led into the end shields of the alternator, and thus 
acted in parallel with the rotor. 

Mr. A. Н. Law, in replying, only touched on a few of the points 
raised. A good deal had been said about the relative advantages of 
smooth and slotted cores. Messrs. Parsons were simply relying on 
experience of both types. They would be the last to say that good 
results had not been obtained with slotted cores, but at the same 
time they had obtained exceptionally good results with smooth cores 
and compensating windiug. As to the question of the use of carbon 
brushes in preference to metal brushes, his firm ut presenc got the best 
results with metal brushes, but they were alive to the possibilities of 
the carbon brush, and the commutators of their machines were so de- 
signed that the change could be made at small expense, sufficient 
surface bein provided to enable carbon brushes to be used. As soon 
as the ideat carbon brush and brush-holder came along they wouid 
doubtless adopt that system. As to the leakage principle which had 
been referred to, it was true that the exciter magnets had to be made 
somewhat larger, but this was only a very small part of the total cost 
of a large alternator, and in any case the increase of iron would not 
exceed 50 per cent. One difficulty with barrel winding was the end 
connections, which had to be supported by some form of cap unlees 
the ingenious arrangement shown by Mr. Miles Walker was adopted. 


"ELECTRICITY ON THE TEA TABLE. 


It has been truly said that the habits and customs of а country 
аго reflected in its proverbs. In England these are not infrequently 
of a sporting nature, while the stolidness and depth of the Teutonic 
mind is shown in many German examples. There is one well. 
known English represenfative, in which a pot and a kettle inake 


uncomplimentary remarks on each other's facial appearance, that, 
we think, will soon be out of date, and many things go to show that 
our hopes are not ill-founded. 

To the increasing use of electricity for heating and cooking pur- 
poses this desirable result may be ascribed, and the tasteful appear- 
ance of much of the apparatus now being placed on ths market 
should lead to a still further development in this respect. Among the 
pioneers in this line are the British Thomson-Houston Co., whose 
latest product is illustrated in the accompanying figure It is в 
copper tea kettle whose capacity is 8 pints. The electrical part is 
made in two sizes, the consumption being 250 and 500 watts respec- 
tively. The smaller of these elements is intended for boiling -water 
that has been previously heated, while the latter is to be used when 
cold water is employed. ‚ 

As the illustration shows, the kettle is exceedingly neat, and its 
connection to the supply is quite simple, the heating elements being of 
the single heat type. Thenecessary “ flex” isalsosupplied. Its proper 
sphere is the afternoon tea table, where it will soon displace the 
inefficient and unpleasant spirit lamp. It can, however, be used 


for a variety of other purposes, its portability being naturally much 


greater than that of its forerunner. Considering its finish and the 
useful duties it will perform, the price is exceedingly moderate. 
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HIGH-TENSION CONTINUOUS-CURRENT ELEOTRI- 
CITY SUPPLY. 


This particular system of electricity generation awe 
tribution, which has always been associated in this eot d 
with its first installation at Oxford, occupies а ped " 
unique position in the domain of electricity Supp? Tuus 
researches, experiments and practical work uf . p 
have persuaded engineers that the series system К 
tinuous-current working is both electrically iie 
commercially practicable for long-distance шат 
The classification of electrical systems has accordingly 9 


. . 8 1 Е теп! 'o 
to include high and low-voltage continuous cu ү P 
| а WU 
and low-voltage alternating-current, one, t | 
yous-current. 


phase, and high-tension (series) contin ne wich biz 
parallel systen: of continuous-current working ' ; supply 
pressures bade fair in the initial stages ОЇ че 

to hold its own and establish a position for itsel 


997 


THE ELECTRICIAN, APRIL 10, 1908. 
TUS —————————M————————————Á—— Rl 


Difficulties of insulation and the unreliability of rotary 
converting machinery may possibly have contributed to the 
somewhat sudden defection of engiueers from the system, 
and as a result there are only a few stations remaining in 
Great Britain in which this system has been extended and 
which are still doing active service. One of the largest, 


and certainly one of the most interesting, of these is that 
of the Hull Corporation, which has consistently adhered to 
its original scheme and steadily developed it to meet the 
growing demand on the network. In another part of this 
issue we publish the second instalment of a description of 
the switching apparatus which has been erected at Hull 
for the control of the dynamo and transformer circuits in 
the station. Our readers will probably recall the fact that 
with the “Oxford” system rotary transformers are in- 
stalled in sub-stations in different parts of the supply 
area, and these stations are unattended and controlled 
entirely from the central station. As soon as the high- 
tension motor, to which is coupled a low-tension generator, 
has run up to speed the low-tension end is automatically 
paralleled with the network. The manner in which the 
problem of switching has been solved at this station is one 


upon which both the city electrical engineer, Mr. Н. 


BELL, and the contractors, Messrs. Ferranti (Limited), are 
to be congratulated. The well-known cellular switchgear 
which was first introduced into this country, and has 
since been extensively employed for alternating-current 


high-voltage control, appears to be admirably adapted 


for dealing with high-tension continuous-current dynamos 


and feeders, such as are installed at Hull. The dispo- 
sition of highly-charged metal in deep insulated cells 
places the attendant in a position of complete safety, 
as only by deliberately reaching into the compartments 
is it possible to receive a shock. The manner in which 
the cellular design has been adapted for double pole 
working with horn circuit-breakers and the necessary 


automatic release devices, might be taken as indicative of 


the utility, and we might almost say the indispensability, 
of this design for dealing with the problem in question. 
The arrangement of the automatic apparatus reflects most 
creditably upon the ingenuity of the makers in adapting 
these accessories to the main circuit-breakers, particularly 
is the switch and tripping devices are in different cells. 
Another matter which contributes to the general compact- 
aess of the entire gear is the design and location of the 
ransformer starting and regulating rheostats. In the new 
ard these have been placed in a special chamber directly 
low the controlling platform and in such a way that 
hey are readily accessible at all times. Without going so 
ar аз to state that only the cellular design of gear of the 
vell-known Ferranti type would meet satisfactorily the 
Witching conditions found in a high-tension continuous- 
‘urrent system, we can, we think, safely say that with no 
ther form of board could the controlling apparatus have 
есп placed within so narrow a compass as it is in the 
'erranti design. 

Quite apart from the controlling apparatus, which, as 
ur description shows, has been worked out carefully in 
very detail the whole station is interesting as probably 
he largest of its kind in the world in which high-tension 
ontinuous-current working has been developed on an ex- 
?nsive scale. In contrast with other systems of a similar 


size which make use of a minimum of rotary converting 


machinery the high-tension continuous-current System may 
appear to be unduly complicated. Compared with modern 
undertakings which have grown up out of small con- 
tinuous-current systems, and ultimately adopted polyphase 
generation with continuous-current distribution, the high- 
tension continuous-current system may appear to greater 
advantage. The fact that the sub-stations, even although 
theirnumber may considerably exceed that of an alternating 
current-continuous current system, can be controlled entirely 
from the generating centre, reduces the cost of attendance 
and concentrates the supervision of the supply. At the 
time of its introduction the high-tension continuous-current 
system bade fair to play a prominent part in electricity Sup- 
ply in this country, but various reasons appear to have mili- 
tated against its expansion оп a general scale. It is difficult 
to say definitely, however, if the system had been introduced 
into most of our large towns, whether it would have been 
displaced by the methods now in very general use. The 
standardisation of polyphase machinery, rotary-converting 
units and sub-station control gear for alternate-current 
generation and continuous-current distribution has pro- 
ceeded apace during the last decade of electrical develop- 
ment, so that comparison of this method with the “ Oxford ” 
system is somewhat difficult. We can, however, with cer- 
tainty, state that the problems of commutation and insula- 
tion which confronted the pioneers of high-tension con- 
tinuous-current working are now practically solved, so 
that the retention of the system by the Hull Corporation 
appears to be perfectly justified, under conditions which the 
research and labour of a couple of decades seem to have 
rendered more efficient, more stable, and certainly more 
satisfactory. Forming, as it does, an almost isolated in- 
stance of stations of its kind, the Hull system is less likely 
to come .under the notice of engineers than if operated 
under more generally accepted supply conditions. This 
fact, however, does not appear to have prevented the suc- 
cessful running of the undertaking in the past, or its exten- 
sion upon the original lines to a capacity, both in the mat- 
ter of its generating units and their aggregate, which ranks 
it with other large and profitable systems in this country. 


REVIEWS. 


Copies of the undermentioned works can be bad from The Blectrician Office, poet 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


— — 
ofession. By W. GALLOWAY DUNCAN 
aie En in oring колоп 208. 3s. net. 

Engineering now covers such a wide field that difticulty 
must often be experienced by parents, whose lives have been 
more intimately connected with commercial or other pursuits, 
in choosing a branch of the engineering profession for their 
sons to follow. In such cases this book should prove of great 
assistance, and the author thinks that a study of it would 
also prove beneficial to a young man who has already entered 
upon a certain branch of engineering by stimulating him to 
greater efforts in his studies. The author is a keen advocate 
of scientific training, and even hopes that in a short time there 
will no longer be apprentices who are not, in the evenings, 
studying the scientific side of their profession. This seems 
rather too much to expect, but there is no doubt, as the 
author remarks, that it is no longer а question of college 
training, or its equivalent, being omitted. For those students 
whose parents are possessed of means, he would, as a general 
rule, recommend the studious lad to take the college course 
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Die Untersuchung Elektrischer Systeme auf de 
Su sitions-prinzipien. By Dr. Н. Насзватн, (Berin: 
Julius Springer.) Рр. viii.—126. M. 3. 

Starting from Maxwells equations for a general system 

of linear conductors and Helmholz's demonstrations of the 
principles of superposition of electric currents, the author di 
cusses a number of problems as particular cases of such genen] 
systems. By this method, results of practical interest, usually 
deduced by distinct investigations in each particular case are 
obtained in a manner which shows them to have in may 
instances a more general application than could be inferred 
from the less general treatment. 

The problems discussed in this way include the transfgun 

tion of networks of conductors, for the purpose of calculation, 

into equivalent systems of a simpler nature, investigations of 
the properties of compound cables, the deduction of the 
characteristics of alternating-current apparatus on load from 
the conditions existing at no-load and at short-circuit, and the 
measurement of the insulation of distributing systems whik 
they are working. In the last-named group of problems it is 
particularly interesting to note how closely apparently distina 
methods of testing are connected together in principle ands 
novel method of testing on a three-wire system is described. 
An account is given of some experimental work carried ot 
by the author to demonstrate the truth of the theoretical in 
vestigations, and remarkable agreement is obtained in casei 
which divergence from the assumed conditions might be er 
pected. This applies especially to the tests on complicated 
systems containing massive conductors carrying heavy eddy- 
currents and circuits in electromagnetic relation to one another, 
for which the reciprocal relations referring to conjugate ponu 
are experimentally verified. A. J. X. 


first, followed by workshop training; whilst in the case of the 
more forceful worker this order should be reversed. The 
majority of apprentices, however, will always have to work 
and study at the same time, and the author oonsiders it impor- 
tant that the technical institutes should devote themselves to 
the higher branches of training, leaving secondary schools to 
provide that of a more elementary nature, зо that even- 
tually the evening student will become as well ‘provided for 
as his more fortunately. placed and college trained con- 
freve. After an introductory. chapter, dealing with the 
points we have just mentioned, the four main branches of 
enginecring—civil, mechanical, electrical, and mining—are 
compared with each other, so that a young шап сап 
readily choose that branch for which he feels an inclina- 
tion. In these chapters the author has reproduced remarks 
made by Sir W. H. White (spelt Whyte by the author), Prof. 
A. Schwartz and Prof. С. D. Aspinall Parr. Аз regards mining 
engineering, the author is emphatically in favour of con- 
current, practical and theoretical training, as is the case at the 
Victoria University of Manchester. The next two chapters, 
on the science of the engineering workshops and a report on 
the training of engineers, consist respectively of a Paper read 
in 1902, before the British Association, and an extract from the 
Proceedings of the North-East Coast Institution of Engineers 
and Shipbuilders (1903-4). The remaining chapters describe 
in detail the engineering courses of the Manchester School of 
Technology, the Glasgow and West of Scotland Technical Col- 
lege, and University College, Dundee, to which are added the 
regulations for admission of apprentices to the works of Messrs. 
Yarrow & Co. 

The book thus gives a good idea of the work which the 
student may expect both in his college training and in prac- 
tice. It also contains 22 illustrations, some of these showing 
various engineering workshops, whilst others are views of 
bridges, and do not appear to serve any useful purpose. 


WIRELESS TELEGRAPHY BY MEANS OF THE 


Lehrbuch der Elektrotechnik. By J. J. C. Mirtek. 2nd Edition. MAGRETIC COMPONENT OF THE ELECTRIC WATES 


(Braunschweig : F. Vieweg und Sohn.) Рр. xi.--437. M. 6:40. 

This book is written for the naval students at the Bremen 
Polytechnic, and for this reason particular attention has been 
given to ship installations in the chapters concerning the tech- 
nical applications of electrical apparatus, detailed descriptions 
being given of the electric lighting and power installations on 
several large passenger steamers and warships. 

The four sections into which the matter is divided are 
headed Physical Principles, Direct-current Machines, Alternate- 
current Working, and Generation and Distribution of Electri- 
cal Energy, the treatment being throughout on the usual lines 
and calling for little comment. The usefulness of the book 
might be improved by a redistribution in the amount of space 
allotted to various kinds of apparatus, and in illustration of 
this want of balance we might point to the devotion of over. 
thirty pages to the induction motor and the dismissal of the 
rotary converter with fifteen lines and a photograph. 

In the discussion of windings, all the parallel windings de- 
scribed are lap-windings, and it would be better, from an 
educational point of view, to show at least one of this type with 
a wave-winding. Figs. 106 and 301, showing direct-current 
and three-phase windings respectively, would be improved by 
the addition of a number of omitted connections. 

А. misstatement appears in the discussion of the magnetic 
braking used in electric meters, where it is stated that the 
currents induced in the rotating disc are proportional to the 
square of the speed of the disc instead of the first power of that 
quantity. Exception must also be taken to the inclusion of mag- 
neticleakage among the sources of losses in dynamo machines. In 
Fig. 291, giving the relation ‘between the voltuge and current 
of an alternator at various power factors, the various voltage 
curves should all cut the current base at the same point—the 
. current. | 

mong the misprints we have noted, on page 87, “ L=0°5 
n S ou ue noue 2 е ; on page 338, „maximum cut- 
um cut-out” ; and in Fig. 425, showing 


Quite a number of features of interest are шя 
patent recently granted to Prof. R. A. rea M 
view to avoiding the trouble and expense involved Wl 
use of the ordinary vertical antenna, he proposes {0 55 | 
horizontal aerial system во arranged that it utilises an 
netic component in place of the electrostatic componen 
waves. | nent h 

The idea of making use of the magnetic dm 1155 
occurred to several inventors before this, but the M M 
put forward diffors from those that have hitherto been dercn. 
and, furthermore, is said to be applicable both to, the spec 
and reception. So far as the description given M annie 
cation goes—and this it must be confessed errs ene 
side of omission than fulness—the proposed arrange 
briefly as follows :— | T 

The idea lying at the root of the method 18 еро 
material of higher magnetic permeability than 9 coe 
trating and guiding the magnetic lines p vm 
mitter currents and those picked up at the receiv! pm 
Recourse is had to iron in the form of brin M 
small diameter (No. 40 gauge), а long bundle о 15 y 
being extended horizontally, on insulators, at З ү, 
2 ft. from the ground. The middle point of ears d 
circled by а coil through which the oscillatory den dori 
transmitter are passed. The arrangement E the condat: 
ling consists in the short.circulting of one 0 155 inert 
the closed oscillatory circuit, thus throwing ibat the ac 
or out of tune with the receiver. It 18 sta wer 
of the bundle of wires should be adjusted 80 t u dae! 
with the “wave-length of the waves wilt "TE: 
generate or receive.” At the receiving t its middle 
bundle of iron wires is used, surrounded ® to the detet 
by two coils, which convey the oscillations 


th 1 ; . К? 
1 laimed for this method, | y 


; A certain directivity is с ive 
V on a three-phase circuit, thé omission | ing bundle, for instance, being on ee 7 wore? 
ойлыш, ction, leaving one of the potential coils dis- | which arrive broadside on to the wire von Ib is Ш" 


A. J. М. | sive to waves arriving in the axial direction. 


| 


proposed to make the bundle capable of rotation, thus using 
it for selective working and for the purpose of locating the 
direction from which the signals are arriving. Inthe same 
way, the transmitter can be used for sending strengthened 
impulses in one direction. 

It is quite impossible to form any idea as to the practical 
utility of the method, much less to critically examine its mode 
of action, from the meagre information given in the specifica- 
tion, but there are certainly two points upon which some light 
is required. Firstly, it may be asked what the question of 
wave-length has to do with the length of the iron wire bundle, 
since 1n this case there are no electric oscillations in the wires, 
but only magnetic lines. We are aware that the electric 
waves of Prof. Fessenden are said not to behave like the waves 
of Hertz, but a little additional information is desirable. 
Secondly, the use of magnetic material, while certainly en- 
abling the flux to be passed through a coil of small dimensions, 
has the disadvantage that the speed of propagation of mag- 
netism along it has been shown under ordinary circumstances 
to be only of the order 3 x 10-5 that of light. 

— ' 
THE GERRARD AND PADDINGTON EXCHANGES OF 
THE NATIONAL TELEPHONE COMPANY. 


It will be remembered that a few months ago—The Electrician, 
Oct. 4, 1907—we commented on the very quick change over of the 
subscribers’ lines from the old to the new boards at the Gerrard 
exchange of the National Telephone Co. On Tuesday last, at the 
Invitation of the company, a number of representatives of the Press 
were enabled to inspect this exchange, and also the one at Padding- 
ton, and the working of the system was minutely explained by 
members ot the staff, 
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RECORD or CALLs АТ GERRARD EXCHANGE ON Jay. 22, 1908. 


The Gerrard exchange has been completely modernised and is of 
articular interest, since, when the extensions now in progress are 
mpleted, it will be the largest and most up-to-date exchange in 
ie world. Arrangements are being made for coupling up а total of 
),400 subscribers, and at the present time 6,708 are connected, 
luivalent to 20,821 stations. 

Àn idea of the magnitude of the undertaking can be gathered from 
е fact that already there are 1,917 junction boxes to other ex- 
‘anges, and that 175,000 calls are dealt with per day. These calls 
е by no means evenly distributed throughout business hours, but 
've two pronounced peaks, as can be seen from the accompanying 
id curve. It will be noticed that the busiest period is from 

a. m. to 11 a. m., with a decided depression during the lunch 
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hour, and a smaller peak in the afternoon. The subscribers 
connected to the Gerrard exchange are situated mostly in the 
West End, and consequently the load-curve is not typical of 
a City exchange, although during the hours shown there is not 
much difference, the City exchanges showing a greater depression 
at midday and a higher peak later, more nearly approximating to that 
in the morning. After 6 p. m., however, the number of calls in the 
City is very small, whereas on the Gerrard exchange there is a con- 
siderable load up to la.m., and this again rises from 4a.m., 
when the markets open, so that it is necessary for 14 operators to 
remain on duty all night. The dotted line in the diagram indicates 
the number of operators at work during the various periods, and it 
will be seen that this line closely follows the load curve, thereby 
enabling highly efficient working to be realised. 

Each operator has normally to attend to $1 subscribers’ lines—or, 
rather, that is the number of lines per position—and, in order that 
the work may be evenly divided, arrangements are provided for dis- 
tributing the heavily-loaded and lightly-loaded lines among the 
various operators. The average number of calls dealt with per 
operator per day is 700, the number of calls per operator in a busy 
hour averaging 145. 

On the ground floor are situated call offices, a private branch ex- 
change, в sub-exchange with a few subscribers still working on the 
magneto system till the new premises are completed, and the tem- 
porary junction positions, The first floor contains the operators’ 
quarters—retiring room, dining room, cloak room, &. The appa- 
ratus room is on the second floor, and is occupied by the power 
plant, registers, ringing machinery, electrician’s offices and all 
the apparatus for distributing, testing and observing subscriber.’ 
and junction lines, whilst the third floor contains the switch-room 
proper in which the calls are handled. The latest patterns of the 
central battery apparatus are installed, but beyond the large size 
of the exchange there is nothing of particular interest, since the 
arrangement of the equipment is on standard lines. The question 
of “ flat rate" versus “ measured rate" has been much discussed 
during the past year. At the Gerrard exchange the number of effec- 
tive calls by subscribers on measured rate are recorded by instru- 
ments somewhat resembling cyclometers, in which a ratchet is 
operated by an electromagnet and the counting train is actuated. 
The record is made by the operator, who, on the completion of a 
call—z.¢., when the indication is received that both subscribers have 
hung up their receivers—presses a button on the control desk and 
energises the electromagnet, thus recording the call. A master 
register is fixed on each operator’s position, and serves as a check 
on the sum of the individual registers for that position. 

The subscribers’ lines enter the building through 34 cables, each 
containing 600 pair-wires. The cables are made airti ht, and any 
faults arising from the entrance of damp are dried out by forcing in 
air at a pressure of 701b. per square inch, the air having been pre 
viously passed through cylinders containing calcium chloride. 

The power plant consists of two direct-coupled motor generators 
two ringing dynamotors, a battery of 15 cells and a power board 
with the necessary starting and charging switches, voltmeters and 
ammeters. Each motor generator consists of а 37:5 H. P. motor, and 
а generator having an output of 800 amperes at 30 volts, The 
ringing dynamotors each consist of a direct-coupled motor and 
generator, the generator having an output of 4 amperes at 75 volts 
alternating for ringing the subscribers’ bells on single and party 
lines. The spindles of these machines are extended and carry drums 
for interrupting the ringing, and giving the “ busy signals. | 

The battery consists of 11 Chloride cells of 51 plates, having a 
maximum discharge rate of 2,125 amperes and a normal discharge 
rate of 469 amperes. In addition there are four cells of 27 plates for 
raising the voltage to 80 for working the subscribers’ registers. 

The power board consists of four panels, one of these being occu- 
pied by fuses in the ringing circuits to the switchboard and power 
circuits to private branch exchanges, the other three carrying the 
switches, &c. In addition, there are three large fuse panels, con. 
taining 3,606 fuses for the protection of the switchboard circuits. 

Electric clocks have been installed throughout the building, and 
elaborate precautions have been taken to prevent any outbreak of 
fire, the whole of the staff being thoroughly drilled to deal rapidly 
with any emergency that may arise. . 

It is interesting to learn that the cost of the exchange equipment, 
excluding the building and Jeading-in cables, was £92,0 

The new building of the Paddington exchange was opened on 
March 9, 1907, and has а total capacity of 10,400 circuits, the pre- 
sent number working being 5,155. The daily average of originating 
calls totals 28,688, and of incoming calls 22,468, the number of 
originating calls during a busy hour being 4,589. Owing to the 
circuits not being so heavily loaded asin the case of the Gerrard ex- 
change, each operator’s position controls on the average 119 sub- 
scribers’ circuits. For ringing up subscribers two motor-generators 
each of 150 watts capacity, capable of giving 2 amperes at 75 volts, 
the motors being driven off a 24 volt battery, are installed. .Two 
220-volt motors driving two 25 B. p. generators, each capable of 
giving 500 umperes at 86 volts, are used for charging purposes. 
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CORRESPONDENCE. 


— — 


NEW ALTERNATE. CURRENT INSTRUMENTS. | 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In the excellent summary of the discussion ор “ New 
Alternate-current Instruments" printed in your last issue, 
there is one part of my reply which is not quite correct as it 
stands, and I should like to make its meaning clear. Prof. 
Kapp alluded to multiphase wattmeters, and I pointed out 
that these were really two instruments put into one case, each 
having à moving system attached toa common axis. In order 
that such instruments may act correctly it is necessary for each 
of the two instruments to have the same constant and the 
same scale—that is, if the two pressure circuits are put in 
parallel, and the two current circuits are joined up in series 
во that the torque due to one instrumen? opposes that due to 
the other, it is necessary for these two torques to balance not 
only for one but for every position of the moving system. It 
is easy enough by adjusting resistances to make this true for 
any one point on the scale, but to make it true for all deflec- 
tions will only be possible when manufacturers can construct 
instruments to work so exactly to a predetermined scale that 
the individual scale marking of instruments is a mere waste 
of time, instead of, as at present, a claim advanced by good 
manufacturers to show care in production. Unless this 
condition is fulfilled a multiple wattmeter cannot be quite ac- 
turate when normally connected to two circuits, as, for in- 
stance, a three-phase system, whether unbalanced or balanced. 
The same considerations apply in ап even more marked degree 
to phasemeters, the simplest form of which consists of two 
wattmeters joined up so that the torques oppose, and the more 
eomplicated forms of which consist of many wattmeters, some 
tending to deflect the pointer one way, and the othera the 
opposite way. Such instruments can be calibrated quite cor- 
rectly for balanced loads, but, however complicated they may 
be, they cannot be quite accurate on unbalanced loads. 
_ ltake advantage of this letter to allude to another matter 
in connection with Mr. Rennie's useful article on Alternating- 
current Phenomena appearing in your last issue. There seems 
an increasing tendency among recent writers to attribute to 
Steinmetz the application of the method of the complex vari- 
able to alternate-current theory. I yield to no one in admira: 
tion of Steinmetz’s work, or of his power of applying this 
method to engineering problems. But this method was well- 
known long before Steinmetz was born, and I consider that Oliver 
Heaviside has used it much more and much earlier than Stein- 
metz for alternate-current theory. The method is as old as 
Demoivre's theorem. When I taught its application to alternate 
currents 20 years ago at the Central Technical College I regarded 
It, not as a new, but as a most ancient method, and all those 
familiar with mathematical writings will know that this is so. 
The only change Mr. Steinmetz has introduced is to use the 
letter j instead of the letter i, and this change, I think, is a 
change for the worse. It was Lord Kelvin who, about the 
middle of last century, first pointed out the vector properties 
о collections of sines and cosines of one period. Mr. Blakes- 
А E such properties to the consideration 
ош M “ups ot alternate currents in commercial prob- 
ems Пе first introduced clock-face diagrams, and first applied 
the revolving vector method to vector figures, which ый Ь 
апу chance revolve. The extension of the method to жаы 
&c., which do not follow the sine law, was not first sointed t 
by Mr. Russell in 1902, as Mr. Rennie states, but in a Paper 
y myself five years earlier. Mr. Russell merely re-proved my 


results, and acknowledged this i ; 
Rennie alludes.—.] am, AC e карасы кес: 


, Birmingham, April 7, 1908. W. E. SUMPNER. 


NON-SYNCHRONOUS GENERATORS. 
х TO THE EDITOR OF THE ELECTRICIAN. 
IR: In The Electrician for March 60 | 
ШҮП 1 there appeared ап 
ош о{ а Рарег һу Мг. W. L. Waters on the non-svnchro- 
a к nerator, in which the writer, while reeostnisiu:s that 
‘uch a шасе may be excited by the leading current taken 


‚ Liverpool. 


by a condenser attached to its terminals, appears to be under 
the impression that a synchronous machine is always necessary 
to, as 16 were, set the step for the non-synchronous one. 

I would, however, like to point out that such is by no meam 
the case, and that if an induction motor be connected simply 
to a condenser and driven round without the intervention of 
any synchronous machine whatever, provided the condenser 
used is of sufficient capacity, the machine will excite іше! 
and furnish alternating current. 

I am not quite sure whether a single-phase induction шои 
will do this ; in all probability it would require to be stated 
by applying an alternating E. M. F. to its terminals But in 
the case of a polyphase machine I can say, from actual experi- 
ment, that nothing of the sort is necessary. The voltage 
yielded by the machine will depend upon the capacity attached 
to the terminals and the speed at which the machine is run. 

With a machine having a straight-line characteristic there i 
a certain limiting value of capacity x speed, below which the 
machine will not excite. If this value is exceeded the voltage 
at once shoots up to such a figure that some portion of th 
magnetic circuit becomes saturated and limits further пе 
This limiting capacity is, of course, that for which the char 
ing current at any voltage is equal to the out-of-phase cou- 
ponent’ of the magnetising current at that voltage, and, if the 
capacity exceeds the limiting amount, the voltage vill Пе 
until the charging current becomes equal to the out-of-phase 
component. A.three-phase motor which had a normal output 
of 3H.P.at 830 line volts and 1,120 revs., 607, was taal 
at the applied electricity laboratories of the University & 
This motor, when run at a speed of 1,412 fen 
per min., with 15 míd. connected delta between cach psit d 
terminals, gave a terminal E. M. F. of 600 volts, and vith i 
capacities considerably higher terminal voltages could be ¢ 
tained, so that it would appear that, in the case of Meet 
systems which have considerable capacity in the ed 
which employ induction motor generator sets, there 5 а ve 
real danger of excessive voltage rise if the generators ii 
denly switched off and the induction motors left ртов: — 
am, &c., E А. Wars. 


Birmingham, March 28. 


THE TESTING OF, ONE DIRECT-CURRENT 
MACHINE. 

TO THE EDITOR OF THE ELECTRICIAN. И 
Sin: It is not my intention to enter into any lengh 
respondence with regard to the letter I publishe у describ! 
respondence columns of your issue of Mae cs 
two methods I had worked out for testing a single 07 gin 
current machine under full-load conditions gs | 
ing the losses, as I prefer to await experiment aa an 
I shall be glad, however, if you will ЖИР letter, Whit 
the following remarks in reply to Dr. pu que 
appeared in your issue of March 27: In t yer antep 

should like to point out that my methods бога. 
to be used commercially and not in the bor ext 
quently the use of an auxiliary machine and 0 


К „ary great 5?” 
pressures are not matters to which any Ver: B nl pest 


7 30 
сап be raised. In a test house, where all pd difia! 
c., are at hand, my tests will not prese avolves 105 


whilst connecting up an auxiliary machine Ш ее 
more than what is i n for taking the magni ! 
Whether my methods involve any more comp ЖТ, 
of convections than those in the methods nee ба that bel. 
I am not prepared to вау, but I might here me arie) vit 
describes a method (in one | your contempo s 
auxiliary machine is required. ine. [ do 097 
Further, with ud (o the armature meg pat fron = 
this will be the same as under actual conditio presen 
tests which I have been able to make up (0 ut l 
found the core losses practically the SF loli in one & 
here, again, I might point out that 07.027 
tests, mentions an etror of 6 per cent. s heating й: 
As far as I am concerned, however, the cor MET d 
interest me nearly as much as the sparte be ford 
also I venture to predict the conditions WI А 
different from those which obtain in prachee 


With regard to Dr. Lulofs’ assertion that I did not mention 
that the poles in the second test must be given their proper 
polarity, I would draw his attention to the following sentence 
which appeared in my original letter: “ Throughout the test 
the machine is run at fall speed, and excited normally as for 
full load.“ —I am, &c., STANLEY P. SMITA. 


| ‘ELECTROMAGNETIC PRODUCTION OF E.M.F. 
TO THE EDITOR OF THE ELECTRICIAN, 


бїк: I doubt if one could find many electrica] men who 
would not шшш have said that Mr. Hering’s magnet 
must give a current. Iam quite sure I should have for one. 
I have no time to try the experiment before your. next isgue, 
but is it not to be explained by the galvanometer-circuit being 
short-circnited by the mass of the magnet? Even if this ig the 
explanation, it is, nevertheless, one of the prettiest catches we 
have had of late years.—I am, &c., C. W. S. C. 

London, April 8. 


THE MEASUREMENT OF RESISTANCE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Your correspondent's letter is amusing, and I have to 
thank him for recalling much of the past. Many years ago 
I described the T.V. slide as “beautiful but expensive,” and 
alluded to its inventors and others in these words: It would 
be ungracious to leave unacknowledged the indebtedness of 
modern workers to those who almost in the dim past sowed 
the seed of a system of electrical measurement, the scope and 
usefulness of which in these days it was impossible for them 
to either foresee or realise." 

Previous to that I had used the T.V. slide, rigged it and other 
apparatus up for potentiometric work, had met both its inventora, 
and had been engaged in its various adaptations to poten- 
tiometer design on the lines of the only one in England,“ 
all of which were abandoned in favour of the more simple and 
expeditions ]15-section instrument. There are innumerable 
ways of building up a potentiometer (many of which I have 
forgotten), but one good one is sufficient, and tlie Crompton " 
type will exist for all time a fitting memento of the energetic 
enthusiasm and advocacy of its namesake. POS 


I am indebted to both Dr. Drysdale and Mr. Smith for 


several kind actions, and read the Paper to which allusion is 
made with particular satisfaction and pleasure, inasmuch as 
it confirmed me in the view that the excellent potentiometer 
results attained could only be improved by the mechanical means 
I was then engaged upon and described in my recent article. I 
am equally indebted to Messrs. Wolff, Hartmann and Braun, 
and other German, American, and English firms of any note for 
full particulars of improvementseffected in potentiometers from 
time to time, and fail to see why a position in which extreme 
accuracy of calibration was stated to be required should be an 
insult to the German instrument, spoken of so condescendingly 
by your correspondent, who would yet accord the same posi- 
tion to the T. V. slide. 

The Broca was introduced to my notice by Dr. Harker 
about nine years ago, and the Cambridge edition of that instru- 
ment has been on the markot for four years (a somewhat long 
period to be termed *' recent"). The warm recommendation of 
Dr. Harker and the fact of the Board of Trade having dis- 
carded a high-class Kelvin in its favour is quite sufficient 
evidence as tothe merits of the Broca. 

Further comment is unnecessary since my critic betrays the 
extent of his knowledge in the attempted comparison of the 
“ Feussner " and “Compensating” types of instrument.—l1 
am, &c., ` 

Ealing, March 30. W. C. FISHER. 

THE L.C.C. TRAMWAY AUDIT. 
TO THE EDITOR OF THE ELECTRICIAN. 
Silk: Referring to this matter, may I point out that what I 
suggested was that the good will value (not the good will itself) 
of tramways that make a large annual loss is a minus quantity. 
If we accopt Lord Eldon’s definition of. god will, as quoted 
by you, it is obvious that the goodwill could be increased by 
deliberately trading at a loss, but it is equally obvious that 
such a course would-reduce the goodwill value. 
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In your issue for March 27th you suggested that the good- 
will of the L. C. C. tramways “should have a very material 
value,” and it was for this reason that I asked you “ what you 
consider is the goodwill value of tramways which make a 
large annual loss.” | ў 

I still await your answer to this question.—I am, &c., 

A. A. CAMPBELL SWINTON. 
66, Victorfa-street, S.W., April 6. S 

[We will answer Mr. Campbell Swinton's question by asking 
another. Suppose an electricity undertaking starts with 50 
consumere and is running at a loss, what is the value of the 
goodwill? If it is negative, the position will improve by : 
diminishing the number of consumers. Would Mr. Campbell : 
Swinton suggest such a course — Ep. E.] K^ 


THE FUTURE OF THE TELEPHONE SERVICE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: FEES you will allow me to say again that I have no 
position in the National Telephone Co.'s organisation and, 
therefore, no title. When I say that the great majority of 
experienced telephone men and students of the telephone 
question are agreed that the measured rate principle makes ' 
both for the soundest development and the highest efficiency 
of the telephone service I speak with knowledge, and the 
exact truth. No bias I may have in favour of commercial 
working of a growing industry like the telephone service 
instead of Government or municipal working has ару bearing 
on that. ч , 

But, surely, talk of bias on this particular subject comes 
oddly from one who established a very successful and lucrative 
monopoly in advising municipal telephone systems and, quite 
naturally, desires an extension of those systems—and of that 
monopoly. 

Let us agree, Mr. Editor, that Mr. Bennett has nailed the 
flat rate flag to his mast and I the measured rate flag to mine, 
and if wehave toargue telephone questions, let usargue them 
on their merits, without personalities, without heat and with- 
out crudity of expression. The rapier is so much more in- 
teresting a weapon than the bludgeon.—I am, &c., ЭАК 

Westminster, April 6. HERBERT Laws WEBB. | 


‘INEXPENSIVE APPARATUS FOR HEATING AND 
| COOKING. = е 


Among the questions which come up for discussion in the daily 
Press during the time which we believe is popularly known as the 
“ silly season are many curious and varied topics. A matter, how- 
ever, which receives but scant attention, although worthy of much 
consideration in all seasons, silly and otherwise, is that of smoke 
prevention. The amount of smoke which is generated per day in 
a large city like London, not only from factories, but also from in- 
numerable private houses, is enormous, while of the total quantity 
of suspended hydrocarbons which ensues, a by no means negligible 
proportion finds its way into the lungs of the public. i 

any more or less novel methods have been proposed for over- 
coming this trouble, some being, of course, quite outside the range 
of practical possibilities. Let us suggest one other: the general 
introduction of electricity for heating and cooking. Let every elec- 
trical engineer set an example by using electricity for these purposes 
in his own house. If there are difficulties he can console himself 
with a martyr’s crown and with the pleasing thought that he is 
helping: to educate the general public. It is merely a matter of 
education, and the benefits which would ensue are great. In the 
days to come there will be no open fires, only electric radiators and 
stoves suitable for heaying and cooking. Power will be supplied at 
a cheap rate to manufacturers and householders alike from large 
generating stations, probably equipped with some form of internal 
combustion engine, so that a minimum of smoke will result. | 

The benefits derived from the arrangements will incidentally 
settle another vital problem, the servant question. Many a house- 
holder would willingly be rid of the general but for the fact 
that rising to light the fire or get the breakfast is not quite the most 
pleasant way of starting a day. The installation of electric heating 
and cooking apparatus offers а method for overcoming this difficulty. 
A visit which we lately made to the Simplex Conduits Co. s show. 
rooms convinced us that this is a very easy and quite delightful 
solution, open to anybody willing to try it. Whether he be tired 
of the vagaries of his present '* hired girl” or is desirous of furniah- - 

‚ ing his flat on the most up-to-date lines, let him turn his steps to- 


F 
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wards the Charing Cross Road and see the good exhibited 
there. He will find that from the time he rises in the morning 
and looks about for his shaving water, until the hour when he 
returns home late from work or pleasure, requiring supper or а 
“ night-cap," all appropriate appliances for his requirements are 
available, operated by electrical means. 

Before giving any details of the articles supplied by Simplex 
Conduits (Ltd.), we may say that we were particularly struck with 
their appearance. By this we mean that they did not look aggres- 
sively electrical. Some of the earlier equipment erred in this way, 
but the kettles and hot water cans which we examined the other 
day were, except for some quite unobtrusive terminals, not ex- 
tremely different from those in ordinary use. The arrangement 
a the poll inside the can certainly slightly reduces its capacity, but 
that is all. | И 

Among the apparatus which deserves special mention the half- 
guinea kettle, which, for purposes of completeness, we again illus- 
trate in Fig. 1 is facile princeps. It is made of tin, and has а 
capacity of 14 pints. The energy consumption is about 400 watts, 
and a kettle full of water can be boiled in about 12 minutes. As 
its name implies, its price is 10s. 6d., this being the present 
listed low water mark for apparatus of this kind. As the illustra- 
tration shows the kettle is neat in appearance, and besides finding 
a useful place in household work, it will be a valuable adjunct in 
those offiees where afternoon tea is not unknown. 


“a — аја Ee ͤ ́ͤb— —d 


FIG. 1.—Тне SixrLEX Harr-GvINEA KETTLE, 


Another highly domesticated article is the grill shown in Fig. 2. 
This is made of cast-iron, for it is found that this metal is quite as 
clean as electro-plate and does not chip. The actual grill rests in an 
inclined position on a special stand, and is provided with the neces- 
sary ribs. It is fitted with very simple switching and regulat- 
ing apparatus, so that individual tastes in the matter of cooking oan 
easily gratified. The regulation is effected by b one 
positive and two negative leads from the source of supply. Three 
terminals are fitted on the grill, so that by suitable arrangement of 
these connections, half, three-quarters or che whole of che еріўз fitted 
are placed in circuit, and the degree of heat can thus be regulated. 
When fully working is. vithall 
tion is 600 watts, abd a steak can be cooked in about 10 minutes. 
By means of this very appropriate and cleanly apparatus simple 
cooking 3 саш һе 5 m the dinin g table, and the 

noyance which is often ca ood getting cold in its passage 
from kitchen to dining room is avoided. d * ids 

À number of tasteful designs in electric stoves are also made, one 
of which we illustrate in Fig. 8, The heating is actually effected 


Fic. 2.—ViEw or GRILL. 


by means of the ordinary strip elements, while regulation allows 


half or all of these to be included in circuit, In connection wi 

2 . . * th 
Pons stoves, an Interesting use is made of the power of suggestion. 
AS it is found that a pleasing glow is a useful auxiliary in all heat. 
ng appliances, two 16 c.p. lamps are provided which shine through 
гес glass, and, although adding little or nothing to the heating 
а ie contribute considerably to the comfortable appearance of the 
x ole. As these lamps are controlled from a separate switch, we 
2n he by a . 1 in the occult, a suggestion 

' ps above the same heatin 

obtained on a subject " as by a roaring fire. кош 


the coils in cireuit—the consump- 


Radiators of this kind are made in a variety of sha i 
anyone possessed of an artistic sense being i ee teer 
own designs. The consumption of a stove of this kind is, when 
working at fall load, about 1,700 watts, and would be supplied fora 
room 12 by 20 by 10 ft. This consumption, of course, can be em. 
siderably reduced by switching out some of the elements when the 
ооа ів “е =. ; i 

ose who prefer radiators of the lamp type are not unprovi 
for, and Fig. 4 shows a design suitable for small rooms, Due 


Fia. 5. — Jrnir ТҮРЕ RapraronB ror L«BoE Rooms asp Hauis. 


ments are made so that, by simple regulation, one, two or three 
lamps аге in circuit at once, This type can, if required, be 
with hooks, во that they may be suspended from the wall or hang 
up out of the жау, Their consumption when full on is about 500 
watts, and they will warm a room 10 by 10 by 10 ft. ü 
The articles shortly described above by no means exhaust im 
many ways in which electrical heating can be applied. Asp 


© Fic. 4—8ммул, Laur RADIATOR 
derstand the! 
feature is made of exceedingly cheap irons, and Ain hunde . 
increasing use is being made of these articles both in ted hot vi 
private houses. We were also shown electrically dl advantagt 
cans, which, we may say in passing, present the кари thet, in È! 
of maintaining the water hot without boiling it aw8) rater is ot Ш 
event of the user oversleeping, ah wing with cold kin is provid 
result. The human weakness of being late for ш tial articles v 
for by hot plates of tasteful design, while such essen 
urns and coffee-pots are not omitted from the group. Promebeo 
All these articles have heating elements on the liable, л, 
strip system. With ordinary care these are quite rende“ 
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ahould the ourrent be left on wich an empty kettle, overheating and 
probably fusing will occur. Renewal of the elements is, however, 
exceedingly simple, as these are complete in themselves, land can be 
replaced by merely loosening a few screws. Connection is made 
from the elements to the terminals by simple contact, no screws 
being used, 

Enough has been said to show that the possibilities of electrical 
power for heating and cooking purposes are being seriously con- 
sidered by manufacturers, and we may therefore hope that before 
long their efforts and the co-operation of the supply authorities will 
lead to a considerable development of this branch of the industry. 
Tho question is of great importance to the public, and a proper 
comprohension of the advantages to be obtained by the use of such 
simple means as we have described should go far to alleviate some 
of the inconveniences of modern life in а great city. 


o 


A STUDY OF THE PROPAGATION AND INTERCEP. 
TION OF ENERGY IN WIRELESS TELEGRAPHY.* 


BY С. A, CULVER, 


Summary.—The author deals with tho relative officiency of several 
different ty pes of recciving systems when used under various conditions. 
Wherever aerials or antenne, however, are referred to, the reference 
is only to the receiving station. 


Sending Station.—The equipment at the power station consisted 
of a transformer, T, Fig. 1(a), two inductance coils, L, and L,, a 


C; 


(b) 


(а) 


"E 
Fic. 1 


spark gap, G,, and a battery of six Leyden jars, Ci. A single insu- 
lated wiret 10 metres in length served as а radiating system. 
Seven and eight tenths metres of this wire were supported in a vertical 
position by means of a specially constructed high-tension insulator. 
The transformer employed was rated to deliver 25,000 volts when 
operating on & 104 volt 60 cycle circuit. The voltage, however, 
was cut down to about 5,000 bs means of an adjustable rheostat in 
series with the primary. Power was secured from commercial 
mains. The Leyden jars c: mposing the capacity C, were speciall 
constructed for high-tension work and were worked in parallel, 
their combined capacity being 0:00837 mfd. The two inductance 
coils L, and L, consisted of 23 turns of No. 9 bare copper wire 
(B. S. G.) wound on rectangular wooden frames 30 5 cm. square, the 
pitch of the winding being 1:3 em. One of these coils, Li, served 
as an auto-transformer and the other, L., as an auxiliary tuning 
coil. The spark-gap G, was located on the top of the coil L,, and 
consisted of two extremely hard and highly polished steel balls 
2-54em in diameter, resting on the top of two short upright pieces 
of brass tubing, 1:3 em. internal diameter. One of these brass sup- 
pole was adjustable, thus permitting the length of the spark-gap to 
e varied. A spark length of 1 mm. or 2mm. was employed. Such an 
arrangement is probably as satisfactory as any form of gap for the 
reason that such steel balls are very refractory and may be readily 
changed or polished. Signals were made by opening and closing а 
switch in the primary circuit of the transformer T. The power in 
the commercial mains from which the energy supply was taken 
varied between З and 4 per cent. in voltage. Various forms of earth 


`+ Abstracted from the Physical Кеген, Е | 

t Whenever wire is referred to, unless otherwise specified, insulated 
copper wire No. 10 bearing the trade name ** Fire and Water Proof ? is 
meant. 


connections were tried and the one ultimately selected was used, 
not because it permitted the greatest amount of energy to be radi- 
ated from the sending station, for it did not, but for other reasons 
which will become obvious as we proceed. A hole 2 by 4 by 6 ft. 
was excavated in the earth. In the bottom of this hole a piece of 
gas pipe, 6ft. long, was driven until but 2 in. or 3in. remained 
above the bottom of the hole. A sheet of galvanised iron, 2 ft. 
by 8 ft., having a hole in the middle large enough to admit tho gas 
pipe, was placed in the excavation, This covered the bottom of the 
hole and exte: ded upward on either of two sides for some 2 ft. or 
3ft. The gas pipe passed through the hole in the middle of the 
metal sheet, extending above the same for 2in. or 3in. Bare 
copper wire No. 9 (B.S.G.) led from the auto-transformer to earth, 
being soldered to the plate and also to the pipe. Such an arrange- 
ment was found to work reasonably well, though not so satisfac- 
torily as an earth made by soldering the earth wire to gas or 
water pipes in the building. Both the earth and antenna wires were 
led out of the building through heavy porcelain insulators. 

In order to determine when the two oscillating systems at the send, 
ing station were in resonance with each other, a specially constructed 
hot-wire ammeter was inserted between the inductance L, and the 
earth. Fleming and others have pointed out that the ordinary com- 
mercial hot-wire ammeter will not give correct readings when operat- 
ing on a high-frequency circuit. This is due, of course, to the fact 
that with any instrument operating upon the shunt principle, the 
amount of current which will pass through the instrument proper 
is а function of the frequency. Since in the process of bringing 
two parts of any high-frequency alternating circuit into resonance 
the frequency of one or both of the related circuits changes, there- 
fore, an instrument to give correct readings, even though only maxi- 
mum current is desired, must be independent of the frequency 
and wave form. In this investigation a hot-wire instrument was 
constructed along the lines suggested by Prof. Fleming.* The in- 
strument was utilised not only to determine the-conditions of maxi- 
mum current in the inductance circuit, but also to serve as a check 
on the constancy of the energy output at the sending station when- 
ever it was impracticable to repeat any given set of measurements. 
After the two circuits at the sending station were brought into 
resonance the relation of the parts was not changed during the re- 
mainder of the experiments. 

Receiving Statton.—The receiving station was equipped with 
various forms of antenne; two adjustable oil condensers, C,, 
arranged in parallel and shunted across the energy-measuring in- 
strument; an oscillating current galvanometer, G, which served to 
measure the energy intercepted by the various receiving systems ; 
an earth connection, E, similar to that described for the sending 
station. Fig. 1 (b) illustrates the connections at th» receiving 
station. The oil condensers consisted of two sets of sectorial- 
shaped brass plates, one set of which revolved about an axis sot 
near one edge of the movable plates and close to the fixed sectors. 
A pointer attached to the axis moved over a scale graduated in 
circular degrees. Each condenser had a maximum capacity of 
0:00211 mfd., and a minimum of 0:000771mfd. Such condensers 
were found to serve admirably for delicate tuning in wireless circuits. 

The energy-measuring instrument was an oscillating current 

alvanometer modelled along the lines suggested by Fleming and 
developed by Northrupt and Pierce.t In general the mechanical 
construction did not differ materially from the instrament now 
sold by the Leeds & Northrup Co., except that only one coil was 
used and the damping magnet was omitted. In detail the instru- 
ment as used in this investigation consisted of a small coil com- 
d of 45 turns of No. 36 D.S.C. copper wire wound on a hollow 
ard rubber bobbin 7 mm. internal diameter. Directly in front of 
this coil was suspended by a very fine quartz fibre a small silver 
disc 6mm. in diameter and 0˙2 mm. thick. The suspension fibre 
was fastened to the metal disc by shellacing both to a delicate glass 
stem. The glass stem also carried a tiny mirror. The system thus 
composed was enclosed in a square hard rubber case having glass 
windows front and back. The suspension tube wasof brass. Brass 
levelling screws completed the instrument. A non-inductive shunt 
might have been employed to vary the sensibility. of the galvano- 
meter; however, only one degree of sensibility was used through- 
out the experiments. Northrup and Pierce have shown that for 
small angles the deflection of such an instrument is proportional 
to the square of the current. The deflections were read by means 
of telescope and scale placed at a distance of 83cm. from the 
galvanometer. | : 

The two stations were 47 metres apart, the sending antenna being 
located on the north side of one building and the various receiving 
systems on the south side of an adjacent building, the two buildings 
constituting tbe. Randall Morgan Laboratory thus beiog located 
between the two stations. | 

Wave-length Measurements.—In order to measure the two wave- 
lengths emitted by the transmitting station a wave-measuring 

„Thie Principles of Electric Wave Telegraphy, р, 142. 


+ Klectrical World, December 18, 1898. 
t£ Physical Rire we, Vol. XIX., p. 202. 
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apparatus was set up, consisting of one of the adjustable oil con- 
densers before referred to; a small inductance coil, 21 om. in 
diameter, carrying nine turns of low-resistance wire; а Duddell 
thermo-galvanometer in series with the condenser and inductance.* 
The inductance of the small helix and leads measured by the 
Fleming-Anderson method was 0:0642 milli-henry. This wave- 
measuring system was sét up in the same room with the sending 
apparatus about 2 rzetres distant from the same. By means of 
such an arrangement the wave-length could be measured without 
the wave-ineter circuit exerting any influence upon the system 
whose wave was being tested. The action of the thermo-galvano- 
meter indicated that it would have been possible to perform the 
experiment with the wave meter at even a much greater distance 
from the transmitting system. The wave-meter circuit was brought 
into resonance with the sending circuit by adjusting the oil con- 
denser. It was found possible to secure very sharp resonance, а 
change of 0°5 of 1 per cent. in the capacity Nen HOR in a falling off 
of at least 10 per cent. in the current as indicated by the galvano- 
meter. This meant that a change in capacity of nine millionths of 
a microfarad was readily detectable. As was to be expected, the 
galvanometer indicated two current maxima, one with 0:001464 mfd., 
another with 0:001079 mfd. Thus it will be seen that the wave 
lengths employed, 581°7 and 499:2 metres, were comparable with 
those used for commercial purposes, the wave length in the navy 
being 425 metres. 

Effects of Earth Resistance. During the course of some prelimi- 
nary experiments conducted at the beginning of this investigation, 
it was observed that with the receiving apparatus earthed by con- 
necting it to a piece of buried wire netting and the sending apparatus 
earthed to gaa or steam. pipes, the deflection of the galvanometer 
was four times what it was when the sending station was earthed 
to similar pieces of netting. This and other experiments described 


Galvanometer Deflection (Current Square). 
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in the Paper show that the earth connections play a highly im- 
portant part in the transmission of ene in wireless telegraph 
operations, particularly the earth at the transmitting station. 
This led the author to carry out some experiments to ascertain the 
effect of the earth resistance upon the quantity of energy trans- 
mitted : this was done by means of running wires between the two 
stations in parallel with the earth. ; 

The experiments showed that the amount of energy received in- 
creased materially as the earth resistance between the two stations 
was decreased. In Fig. 2 the earth resistance between the two 
stations is plotted against galvanometer deflection (current square). 

Horizontal Antenne.—An antenna was next constructed by sup- 
porting а wire 14-65 metres long in a horizontal position by means 
of porcelain insulators fastened to stakes driven in the ground. The 
mean height of this wire above the earth was 0:7 metre. Since 
the receiving ha, hacer was located in а basement room, the perma- 
nent horizontal portion of antenna (H, Fig. 4) which led from the 
table containing the receiving apparatus to the exterior of the build- 
ing was in a line with the horizontal antenna above referred to, 
thus making a total length of 16:8 metres, Since it has been shown 
by Marconi, Fleming and others that such а horizontal antenna is 
most efficient when its free end is pointing directly away from the 
sending station, the above wire was placed in this position, the 
direction being determined first approzimately by experiment and 


* As this investig 


tigation is in progress we note the appear 

ee Prof. Pierce (Physical Reriew, Vol. XXIV., p. 162), once 
zd eae the use of a similar device for measuring fre- 

que "bs х Pierce employs an oscillation galvanometer where we 

1 е all instrument. We believe the t ermo-galvanometer to 
: еш superior for this purpose in that it is more dead beat, and 

at the same time is amply sensitive for the purpose, x 


afterwards by means of a theodolite. After the system thus estab. 
lished was brought into resonance with the sending station, which 
in this case was earthed to gas piping, the receiving station bei 
connected to the earth plate, readings of the galvanometer defies. 
tions were taken as various portions of the horizontal receivi 
antenna were cut off. After any portion of the antenna was 
removed the system was again tuned to resonance. In Fig, 3 
galvanometer deflections are plotted against length of receiving 
antenna. Though some of these points do not lie exactly on the 
curve, yet other data taken confirms the fact that in the case of s 
horizontal antenna under the conditions with which we worked 
the square of the current received is proportional to the length of 
the antenna. 


Galcanometer Deflection (Current Square). 
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Effect of Orientation on Various Forms of Antenne.—To test the 
effects of orientation on different forms of antenna several types 
were constructed andtested. The first form experimented with = 
sisted of a capacity area 1 metre square made Ч tacking a piere | 
sheet tin to a wooden frame aud supporting this oy means of ame 
rod passing through porcelain insulators attached to the supporting 
framework. The at serving ав ап axis Was supported bys Ы. rf 
tripod. 1:05 metre of wire, nearly horizontal, ETE hn 
capacity area to the permanent antenna lead (Н, Fig. 4), "mu 
being soldered to the middle of the bottom edge of the am d 
capacity area was supported at a height of 70 em. above the dien 
at the point where the tripod stood and at a height of 16 a 
the mean level of the ground between the two stations. , A a 
placing the area close to the ground it was possible ud om el 
effect due {о any vertical wire leading to the same. Fig. 80 ding 
the general arrangement of parts in this and several xin M 
experiments. The arrangement indicated permitted of rotating 


Ето. 4. 


capacity area abouta vertical axis. After bringing e th pu 
resonance with the sending station, it was found цып abon 
of energy received was the same for all planes of ori 
& vertical axis. that orienta: 
The same area was next arranged in such а mann dam vic 
tion about & horizontal axis was possible. Other co wp 
the same ав in the previous case, except that the ad a vertical 
ported 25 cm. above the mean level of the ground, an sheet to the 
wire 75 cm. in length connected the middle of the tin f the energy 
short horizontal lead H before mentioned. Readings i . gre) WAS 
received were made for various angles ав the сарае of rest 
rotated about its horizontal axis. The mean of a num eit 
ings showed that the area when in a vertical pue greater 
galvanometer deflection 5'6 per cent. (current 27 per 
than when horizontal. ; capacity s 
Since the above results obtained on rotating the eed by Dt 
about a vertical axis do not agree with the results 0 
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De Forest,* it was decided to test the matter further. Accordingly 
a “ collecting screen," 4°17 х 0-71 metres, was made of tin plates 
soldered together and fastened to suitable framework. The general 
arrangement of support was the same as for the smaller area (see 
Fig. 4), the centre of the screen being 90 em. above the earth at the 
point of support. A wire nearly horizontal, 2:67 metres in length, 
connected the middle of the lower edge of the metal surface to the 
lead H. The screen was free to rotate about a vertical axis at its 
middle point. After resonance was effected readinga of energy 
received were made for various angles of rotation. In this case a 
difference of 46 per cent. in the galvanometer deflection (current 
2:4 per cent.) was found to exist, the greater amount of energy being 
received when the collecting screen was broadside on to the waves. 
The above difference is by no means as great as that recorded by 
the investigator above referred to. It is to be remembered, how- 
ever, that Dr. de Forest used the relative loudness of sounds in a 
telephone receiver.as judged by the human ear as a means of de- 
termining the amountjof energy received for various positions of his 
collecting screens. It can scarcely be said that such equipment per- 
mitted of accurate quantitative measurements. Nevertheless, it is 
possible that the same law does not obtain for both short and long 


ізі noes. 
(То be concluded.) 


TBANSYAAL REGULATIONS FOR AERIAL ELECTRIC 
POWER LINES. 


The Transvaal Minister of Mines issued on February 10th the 
following set of regulations which are to be complied with in the 
5 and maintenance of aerial electric power lines in the 
colony : — 

l. The general design shall be such that the difference of potential 
in the overhead conductors, whether between separate conductors or 
between any conductor and the earth shall never exceed the voltage 
specified in the application by more than 10 per ceut. 

2. For the support of the conductors, supporters shall be erected as 
follows : (a) Substantial posts at intervals not exceeding 200 ft. where 
the direction of the line is straight, ог 150 ft. where the direction is 
curved or where the line makes а horizontal angle at the point of 
support; (b) steel towers at such intervals exceeding 200 ft. as may be 
approved by the Government mining engineer. Such supporters shall 
be subjeét to the approval of the G. M. E. before erection, and type 
drawings of the same shall be filed with him. In the case of steel 
towers the G. M.E. may impose such additional conditions in regard to 
the construction of the line generally as he may consider necessary. 
The conductors shall be entirely insulated from the supporters. 

: & In the case of three-phase transmission, the conductors shall be 
constructed to the satisfaction of the G. M. E. and so as to remove all 
possibility of nefarious inductance in adjacent low-pressure lines. 

4. The minimum height of conductors from the ground, except in 
the case of electric trolley wires, shall be as follows: (a) Within all 
townships: (i.) For pressures not exceeding 650 volts, 18 ft. ; (ii.) for 
pressures exceeding 650 volts, 25 ft.; (b) at all road crossings, 25 ft.; 
(c) in crossing over a railway, at such a height that the cradle gives a 
minimum clearance of 20 ft. from the rails ; (d) at other places than 
the above-mentioned, 18 ft. н 

5. Where the power line runs parallel, or nearly,so, to the Govern- 
ment railway line, the power line shall be erected not less than 50 yds. 
away from the nearest track except with the consent of the G.M.E. 

6. At any point where railways, tramways or roads are crossed by 
the power line (a) the crossing shall be as nearly as possible at right 
angles ; (6) the span shall be as short as possible, and the supporters 
immediately on either side of the railway, tramway or road shall be 
stayed in such a manner, and the conductors shall be fastened in such 
wise that, in case of breakage further away, the portion of the con- 
tractors over the railway, tramway or road will not sag. In the case of 
a railway no supporter shall be erected nearer than 10 ft. from the 
centre of the nearest railway track. 

7. Where the power line crosses railways, ronds or low-pressure 
conductors, other than those the property of the Government Post 
and Telegraph Departments, the тро shall carry a cradle of 
four galvanised steel wires underneath and parallel to the conductors. 
The two lower wires of the cradle shall be joined by transverse wires 
at a distance from each other not exceeding 5 ft., so that in the event 
of the copper conductors breaking the latter shall be caught in the 
network so formed. The lower wires of the guard cradle shall be at 
least 2ft. above the highest low-pressure conductor. All the steel 
wires of this cradle shall be put in efficient connection with the earth 
at every pole. Where the power line crosses low-pressure conductors 
it shall in all cases be carried above them. Where the power line 
crosses Government telegraph or telephone lines, а short span con- 
struction shall be adopted in accordance with a standard specification, 
copies of which can be obtained from the G.M.E. Incasethe erection 


е „ With a mechanism of this character having a collecting screen 


6 ft. by 15 ft. іп size, I have been able to locate with certainty а trans- 


mitting station 7 miles distant within 10 deg., the transmitting station 
being one designed for signal-transmitting purposes.” U. S. patent 
No. 771,818, October 11, 1904, line 94. 
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or raising of Government telegraph or telephone lines necessitates the 
alteration of the construction of any existin power line to comply 
with the standard specification for crossings, the cost of such altera- 
tion shall be borne by the Post and Telegraph Department. 

8. The factor of safety for all stress in the conductors arising from 
their weight shall ve at least 4, and from all other parts of the struc- 
ture at least 10, taking the maximum possible wind pressure at 30 lb. 
per square foot. In the case of supporters which are constructed of 
wrought iron or steel throughout, a minimum factor of safety of 4 for 
the poles will be permitted, | 

9. The mains, sub-mains and all conductors shall be efficiently pro- 
tected by lightning arresters. | 

‚ 10. The terminal supporters of the power line, аз well as those 
situated at points where the power line deviates from the straight 
line, or the length of span varies, shall be securely stayed. 

11. The power line, when in the vicinity of an explusive magazine, 
shall be separated from the latter by a distance of not less than 5) ft., 
which minimum distance may be increased by the G.M.E. in case a 
span between the supporters is greater than 200 ft. 

12. The conductors shall be securely attached to the insulators, and 
shall be во guarded that they cannot fall away laterally from the 
oross- arms. 

13. ке acrial line, includin 

rts and electrical appliances an 

duly and efficiently supervised 
electrical and mechanical conditions. 

14. Where telegraph and telephone lines are run on the same sup- 
porters as the poner lines, the former shall be provided with fuses 
and insulated platforms wherever transmitting and receiving instru- 
ments are installed. | 


aE ED 
STEAM TURBINE DEVELOPMENT. | 


its supporters and all structural 
devices appertaining thereto, shall 
and maintained as regards both 


That the steam turbine is not losing ground in its rapid introduc- 
tion into all classes of power service is evidenced by the following 
table, showing the aggregate turbine business of the Westinghouse 
Machine Company, of Pittsburg, at the beginning of the year, 
classified according to industries. This table shows a total of 
640,700 kw., or 980,000 B. H. y., distributed among 282 plants (i. e., 
an average of 8,298 B. H. . per plant) and 498 machines (i. e., an 
average of 1,886 B. H.. per machine. 

In addition to the machines montioned in the table, there were 
148 machines at the beginning of the year under construction at 
Pittsburg. These bring the total of the turbine business of this 
company up to 864,800 kw., or 1,258,000 B. H. P., so that the 1} mil- 
lion horse: power mark has been passed by the Westinghouse 
Machine Company alon”. 


Summary of Westinghouse Turbine Development on December 31, 1907. 


Plant capaci = 
CI ifi ti mel No. к өг tue: eh 
sa ea Up to Above of bines. барле. y 
1,000 kw. 1,000kw. plants Kw. "s 
Electric traction — 
Electric railways ...| 18,900 | 144,509 69 1,975 282,600 
Rly. electritication .. 33,900 4 5,550 46,900 
Electric lighting — 
Central stations...... 23,550 45,000 75 1,440 180,100 
Isolated plants ...... 3,200 E 7 400 3,200 
Municipal... 4000 ui 11 570 8,700 
Steam ratlroads— 
Rly electrification.. oa 35,900 4 3,550 46,900 
Railway car shops. 9,200 e 17 490 | 15,700 
Industria! — | : . | ae 
Textile mills ..... :.. 8,200 és 22 595 | 13,700 
Railway car shops. 9,200 17 490 | 16,700 
Cement mills... ....! 700 E 5 1,012 7,100 
Iron and steel works, 1,000 à 500 ,000 
Pulp and paper mills 800 5 778 7,000 
Rubber works ...... 900 4 621 4,350 
Powder works.. 1,200 2 400 1,200 
Machinery mfgrs....| 5,400 12 576 15,000 
General mfrs. ...... „750 11 453 7,250 
Mining &irrigation. 3, 000 19 686 21,950 
U 8. Government... 1,750 4 1,225 12,250 
È à : — € 2 — ——äĩ—— — 
Grand total 99,250 | 223,400 | 282 ме 640,700 


• This grand total includes a namber of machines employed for 
Miscellaneous purposes. 

Uncompleted, December 31 : 60 turbines (155,550 kw. total), leaving 
delivered or in operation 433 machines, or 487,150kw., averaging 
1,122 kw. | 


Referring to the above table, it is particularly interesting to note 
the rapid advancement in American steam railroading, textile mills 
and mining. Although there are comparatively few railway elec- 
trification plants yet installed, their capacity is large—11,670 kw. 
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per plant. In paper and textile mills there are 27 plants, aggre- 


gating 20, 700 kw. or 767 kw. per plant. Nineteen mining properties 


have adopted turbo-electric drives; thus, while the most fruitful 
field for the turbine in the early days of its development was in elec- 
tric traction and electric lighting work, its field has so broadened 
out into the general industries that to-day nearly 15 per cent. of the 
total represents factories, as against 84 per cent. electric light- 
ing and 51 per cent. traction. That this result has been achieved 
with practically one type of turbine is a creditable reflection upon 
its fundamental design. An idea of the size to which modern 
central stations have grown is furnished by the fact that nearly 
35 per cent. of the total capacity tested is contained in stations of 
over 10,000 kw. capacity. A decade ago, at the beginning of the 
turbine business, stations of this size were few and far between. 
To-day most large cities can boast of at least one, if not several, 
stations of this capacity. 

In this connection some data on the development of the Parsons’ 
type of turbine for marine work is of particular interest. Sir 
William Matthews, in his recent presidential address before the 
Institution of Civil Enginecrs, cited the following facts; ‘‘In 
the middle of the present year (1907) there were in service 61 
steamships fitted with Parsons’ turbines and '65 vessels under con- 
struction to be furnished with them. The total horse-power of 
these ships approached 1,400,000. Of this about 42 per cent. was 
in merchant vessels and yachts and 58 per cent. in war ships. In 
ed поре of the Royal Navy reciprocating engines have given place 
o turbines.” 


PARLIAMENTARY INTELLIGENCE. 


London Electric Power Bills.—The House of Lords Committee 
to consider these bills will be: Lord Cromer (chairman), Lord Welby, 
Lord Lytton, Lord Cobham and Lord Lamington. 


Nottinghamshire aud Derbyshire Tramways.—The Notting- 
hamshire and Derbyshire Tramways Co. intend to apply for leave to 
bring in a billin the present Session of Parliament to extend the time 
for compulsory purchase of lands and the construction of authorised 
tramways, to transfer to Nottingham Corporation powers to construct 
and work certain lines both within and beyond the city, and to autho- 
rise the Corporation to lease any part of their existing or authorised 


tramways in the city to the company, and to supply electricity to the 
company, &c. | 


LEGAL INTELLIGENCE. 


— — 


Buitenlandsche Bank of Amsterdam v. Marconi’s Wireless 


Telegraph Co. (Ltd.) 

Last week Mr. Justice Bigham heard this action, which was brought 
by plaintiffs to recover ше for an alleged breach of contract in 
connection with the erection of a number of wireless telegraph stations 
in the Dutch East Indies and the formation of a company to operate 
the stations. Defendants denied liability. 

Mr. HAMILTON, K.C., for plaintiffs, said a year ago certain persons 
well acquainted with the Dutch East Indies considered that the 
islands afforded a good field for the ошон of a wireless telegraph 
system, and they applied to the Netherlands Government for a con- 
сез, and also put themselves in communication with Marconi's 

ireless Telegraph Co. on the subject. On Nov. 9, 1906, it was 
ште! between plaintiffs and defendants that the former should 

orm a company under Dutch law with a share capital of £200,000 
€ acquiring and Моск the stations. It was also agreed that 
efendants should arrange for the erection of 48 stations and provide 
ыл 18 for the new venture to the extent of £50,000. The 
© new company were to be pooled, plaintiffs having a cer- 
аш number allotted them for their сыс. The сойгонго was 
8 June 5, 1907, and, according to Dutch law, £1,000 had to be 
eposited and 10 per cent. of the subscribed capital of the new com- 
pany to be paid up. In the previous January the Marconi Co. 
beg istered the Sanfil Co., and assigned to them any benefits they were 
entitled to under the arrangement. The £1,000 required as deposit 
ns pros ided in a cheque of the Sanlfi Co., but Marconi’s Co. 
marti р alleged, lent the Sanfil Co. the money to meet the cheque 
at the bank. Mr. Smith, secretary to Mr. Cuthbert Hall, the then 
b director of the Marconi Co., and a director of the Sanfi Co. 
Fi сое for 600 shares of 1,000 guilders each and gave a cheque 
1 29:00, being 10 per cent. on the share capital which had then 
85 n н “п That cheque could not be met unless Marconi’s 
ор a the amount at the disposal of the Sanfil Co. Mar- 
a > not so provide the money, and the cheque was not 
as п the result the concession was cancelled and the ven- 
75 ше to nothing. Defendants now contended that they were 
bad "ie сее апу obligation to plaintiffs until the Dutch East India Co. 
Mas оше aud in a position to commence business. They further 
. „ to transfer their obligations and 
. - [ о any company, syndicat; : 
tion which they might form to acquire t шт и 


_=———=— 
transferred their benefits and obligations to the Sanfil Co. they 
under no liability to plaintiffs. Counsel submitted thet 9 
company was not во entitled to transfer its obligations without the 
consent of plaintiffs. If the obligations had been carried out plaintiffs 
might in four or five years have reaped a benefit of £14,000 or £15,000 
Evidence was given by Mr. Del Prat and Mr. Berman, retired Duteh 
Civil servants, that, in their opinion, if the stations included in the 
concession had been erected and worked the operating company would 
have earned a profit of from 7 to 93 per cent. on the invested capital, 
Mr. Scrurron, K. C., for the defence, argued that, according to the 
agreement, there was no liability on the part of the defendants to con- 
Den stations or provide capital, and, that being so, plaintiffs’ case 
ailed. 
In delivering judgment, his Lonpsnir reviewed the facts at consider. 
nble length. 1n his opinion defendant company was not bound, as to the 
laintiff bank, to find money, thereby enabling the company to transact 
usiness. He did not think the intention was that the Marconi Co should 
pledge itself irrevocably either to the Government or to anyone else to 
equip the stations or to provide the working capital. The venture was 
too speculative, and the ability of plaintiff bank to place the shares too 
doubtful, to make it wise for defendants to pledge themselves definitely 
to embark on the scheme. Lest, however, the case should go further, 
and a view different from his should be taken as to the liability of de- 
fendants, he thought it advisable that he should find the amount of 
the damages which should be awarded. Having regard to the very 
speculative character of the venture, to the conditions restricting the 
right of plaintiffs to their bonus shares and to the experience of tho 
past few years as to the commercial value of investments in Marconi 
companies, he was of opinion that £1,000 damages would be sufficient, 
Judgment was then given for defendants, with costs. 


Ernest Scott & Mountain (Ltd.) v. Kent Collieries (Ltd.). 


On Friday Mr. Muir Mackenzie, Official Referee, commenced the 
hearing of this action, brought by plaintiffs to recover from defendants 
a balance of £5,780 for electrical machinery and plant supplied, 
besides moneys paid by plaintiffs by way of wages to men loaned to 
defendant company. Defendants denied liability, pleaded that the 
plant supplied was not in accordance with contract, and on that 
ground counterclaimed. | , 

For plaintiffs Mr. C. A. Ксѕѕки,, K.C., said that claim was for а 
balance amounting to £3,249, alleged as due under a contract by which 

laintiffs contracted with defendants to supply electrical plant and 

riving engines for £5,780, and in addition £550 balance of cost of а 
vertical spindle pump supplied by plaintiffs. There was another 
claim by Plaintiffs of £847 for wages of men loaned by plaintiffs to 
defendants. Other claims were for £105 for goods supplied ly plain. 
tiffs and £46. 16s. 10d. for stripping and cleaning one of the pumps. 
The specification was for pumps to deal with 1,000 gallons of лш 
minute against a head of 640 ft. at 1,440 revs., and plaintiffs m 
that they bad supplied this machinery. Defendants also said 
engines did not develop either the indicated or effective horse ы 
of 400 and 450 respectively, and that the output of the generators es 
less than 300 kilovolt amperes as specified. All these е 
plaintiffs denied. Plaintiffs further said that it was not contemp ied 
that they were supplying engines and motors which would be жог 
continually or for an unlimited period, and that if the generators got 
overheated and broke down they did so because they кз еы 
fairly ог reasonably. Defendants absolutely worked one of t с pu : 
to death, and it was now in а ruinous condition. With prae "ehe 
counterclaim, the contract provided for the payment of the Ae 
amount, irrespective of whether the machinery was tested m : 
defendants could not rely on that as a claim against plainti ; 

Mr. Hopckin, assistant managing director to eran лүк 
stated that allegations were made by defendants that the re s 
was incapable of doing the work required, so that each of ш » D» 
did not raise the specitied quantity of water per hour ; that t Mera 
did not develop the indicated or effective horse-power, 300 kilo-volt 
generators were incapable of giving an aah a of tinuously 
amperes. He said the machinery could not do the work con js ie 
and he advised defendants to have two seta of machines at 8 
of unwatering the shaft. Failing these two sets witness at 


utmost importance to defendants keeping a stock of Spe e 
and at the time work was commenced all the spares the shaft, 


The pumps were lowered into 


id - plaintiffs. 
prov ed by plaintiffs Work the engines and dynsmes 


ut before they were started at е 
were гип for А week ог 10 days and after that the Da ur it 
run light, circulating the water in the pit but not the night 
After that operation the motor was left in the pit during it соо 
without current passing throught it. 'The motor being warm, from the 
down whilst standing. When that happened the moist alt alleged, 
shaft was drawn into the interior of the motor, which, anch fasing 
led to the fusing of the coils. Witness did not regard suc contract. 
the coils as an indication that the motor was not according (0 
This accident having happened to one pump, defendants whereas, in 
another to take its place. This operation took nine овуз 
witness's opinion, it should not have taken more than 
fendants lost time because they had defective ap lan i happen if 
said they would not take the responsibility for what mig’ terview in 
reasonable precautions were not taken. He had an li ч 
London with members of the defendant company, and " were in- 
build a third pump because it was stated that two ОУ роу 
sufficient for the work. When this third pump, whic) dante, іп: 
was ready witness had another interview with the deco à 
cluding Sir Owen Slacke, Mr. Lancaster, and Mert. 
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Horner, whom he asked to make arrangements with regard toa 
further payment of the balance account. They demurred, and Mr. 
Lancaster said plaintiffs’ position would be very serious if they adhered 
to their decision not to deliver the pump. Upon this plaintiffs agreed 
to allow the pump to he in the possession of defendants as the pro- 
perty of plaintiffs upon certain terms. The pump was set to work and 
the shaft was cleared of water, but, according to witness, defendants 
stopped it because it had been damaged in the working, and as a result 
the water made further head way. From first to last plaintiffs had had 
no opportunity of making a full wiring test of the whole of the lant at 
the works, although there was a test clause in the contract. The first 
and second instalments of the account were paid, but on being pressed 
for a third amount defendants said the arrangement was that this 
should not be paid until their electrical expert had given his certifi- 
ente. So far as witness was aware defendants’ expert had not made a 
test. He denied that he was in control during the time the machinery 
was running continuously. He also denied that plaintiffs were ex- 
perimenting with the machinery for five months in the shaft without 
doing any useful work. He certainly came to the conclusion that the 
rising temperature was a serious matter. He would have anticipated 
that if the temperature had reached a certain height it would 
have melted the solder at some of the points, but, nevertheless, 
plaintiffs risked that, and had solder placed on the joints. A tempera- 
ture of 190 deg. would be too high for machines of ordinary standard, 
but those in question were specially constructed. It was not posaible 
for one set of engines and generators to work the pumps simultaneously 
because in three-phase machinery of that sort they could not get 
away from the fact that the motor worked independently of the 

enerator; therefore the pumps would not run at the same speed. 

is firm could not make & test of the machine at their own works 
because their boilers were not large enough to develop the stoam re- 
quired. In this contract he had treated '' kilowatt” and ** kilovolt- 
ampere” as synonymous terms. He did not know that defendants 
accepted реза contract despite the fact that it was several hurt 
dreds higher than other competitors because of laintiffs’ statement: 
with regard to coal consumption. In fact, he believod defendants 
accepted it in the face of their expert's report upon the subject. 

The case is proceeding. 


Postmaster-General v. National Telephone Co. 


On Tuesday the Court of Appeal (the Master of the Rolls and Lords 
Justices Moulton and Bnckley) resumed the hearing of the defendants’ 
appeal against the decision of Mr. Justice Swinfen Eady. The action 
raised two questions, first, whether defendants were liable for the 
royalties under their licence in respect of certain telephone lines and, 
secondly, whether defendants, by supplying and maintaining lines and 
apparatus for a fire system by means of boxes placed in the streets зо 
as to enable anyone to communicate with the fire station, were con- 
cerned in transmitting telegrams in contravention of plaintiffs’ privi- 
lege. Mr. Justice Swinfen Eady answered both questions in the 
affirmative. 

The facta were reported in The Electrician for March 15 and 22, 1907, 
and March, 1908. 

Sir Ковевт FixLAx, K.C., on behalf of appellants, contended that, 
though the terms of the licence were absolutely general, and so wide 
ав to include what tho Attorney-General admitted to be pee tele- 

rams not requiring a licence, the act made it abundantly clear that 
the licence was only taken out for those things for which a licence 
was required and for which the Postmaster: General had a monopoly. 
His learned friends could not successfully contend that those general 
terms amounted to any estoppal at all. 

The ATTORNEY-GENERAL said the parties had always treated an A 
to В” line as within the licence. If the licence were treated as sug- 
gested, the bargain would be one which neither of the parties intended 
when it was made, and there was, therefore, a strong case for estoppal. 

Sir R. FrNLAY said the company had paid royalties on A to B lines u 
to March, 1907, but since then they had refused to pay, and that h 
led to the litigation. If the Postmaster-General's contention with re- 

ard to the fire-alarms was right, every electric door bell would be an 
infringement of his monopoly. 

Their Lordships reserved judgment. 


— —-—Tñ — — 


8. E. R. and S. E. & Chatham Railway Companies’ Managing 
Committee v. National Telephone Co. 


On Wednesday Mr. Justice Warrington heard this action by plain- 
tiffs for a declaration that defendants were not at liberty to construct 
and were not now at liberty to use, or maintain, any pipes, cable or 
telephone works in, upon, or over & bridge which crossed plaintiffs 
railway at Tonbridge station, except upon ayment of the annual rent 
of £30 and with the consent of plaintiffs. The bridge carried a public 
road, constructed more than 65 years ago by the road trustees of the 
day and was, by virtue of the Public Health Act, 1875, vested in the 
local authority and repairable by them. In November, 1906, defendants, 
by agreement with plaintiffs, carried а 5 cable under the sur- 
face of the foot path of the road over the bridge and a few inches above 
the masonry of the bridge, defendants agreeing to pay а rental of £30 
a year. In January, 1907, defendants wrote repudiating the agree- 
ment on the ground that the consent of plaintiffs had not been neces- 
sary. Hence the present action. | | 
DEFENDANTS contended that they were authorised by their statutory 
provisions to carry their cable across the bridge without plaintiffs’ con- 


Council), ex parte Hendon Union. 
been obtained to prevent those members of the Mi 
sitting at quarter sessions (including Sir Ralph Littler, K.C., the 
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sent, and that, therefore, as the agreement was with that considera- 
tion they were not bound by it. 


His LogpsHrP held that defendants were not authorised to construct 


the works without the consent of plaintiffs, and granted the declara- 
tion as prayed. 


Middlesex Justices and Rating Appeals. 


A Divisional Court (the Lord Chief Justice, Mr. Justice Ridley and 
Mr. Justice Darling) gave judgment on Monday in the case of the 
King v. Justices of Middlesex (who are members of Middlesex County 
A rule nisi for a prohibition had 
dlesex Justices 


chairman), who were also members of the county council, from sitting 
to adjudicate upon an appeal by the Metropolitan Electric Tramways 
(Ltd.) against а decision of the Assessment committee of Hendon 
Union with regard to the rates to be levied in respect of the tramway 
undertaking. The facts were given in our issue for March 15 (р. 849). 
After hearing legal arguments, 
The Lord Chief Justice said the facts were such that they ought not 


to find as а fact that there was а possibility of bias, or that reasonable 
peo 


le would think the tribunal not impartial. 
e other judges concurred, and the rule was discharged with costs. 


Reduction of Capital. On Saturday Mr. Justice Neville sanc- 
tioned the reduction of the capital of the Brush Electrical Engineerin 
Co. by £170,484 in respect of loss of assets on freehold and ſeasehol 
factories, patents and good will, shares and debentures held in other 
companies, &c. | Á 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


A telegraph inspector is wanted for service on the Federated 
Malay States Railways, age not to exceed 30 and preferably un- 
married. Candidates must have been employed on an English 
railway and be competent to take charge of the erection and main- 
tenance of telegraph and telephone lines, single-needle and Morse 
telegraph instruments, electric block signalling instruments, elec. 
trio signal repeaters and electric train tablet apparatus. Salary 
£800, rising by annual increments of £10 to £350 per annum. 
Second class passage out and home. Applications to the Crown 


Agents for the Colonies, Whitehall-gardens, S.W., by 21st inst. 


See also an advertisement. 


An electrical engineer is required by the Government of Malta as 
assistant in the electric lighting works. The engineer appointed will 
be required to take charge of an eight-hour shift at the central station 
for seven days a week, and to carry out wiring or other electrical work 
that may be required. Salary £120, rising to £150 per annum by 
annual increments of £10. First-class passage out and home. Ap- 

lications to the Crown Agents for the Colonies, Whitehall-gardens, 
London, S. W., by April 18. 

Watford Council require a chief electrical engineer. Commencing 
salary 4250, rising by biennial increments of £25 to £400 per 
annum. Applications by 25th inst. 


Applications are invited for the chair of Civil Engineering at the 
University of Liverpool, which has recently been established in the 
Faculty of Engineering. Particulars from the Registrar, to whom 
applications, with 12 copies of testimonials and references, should 
be sent before Mav 15. 


EDUCATIONAL NOTICES. 


Sir John Cass Technical Institute.— Courses of instruction in 
physical chemistry will be given during the summer term by Mr. 
G. Senter, B. So., Ph.D. On Monday evenings (7 to 8), commencing 
April 27, there will be a course of 10 lectures in electro-chemistry, 
for those engaged in the chemical and electrical industries, and for 
students in chemistry and physics who desire to obtain a know- 
ledge of the applications of electro. chemistry; and for Wednesday 
evenings (7-10), commencing on 29th inst., a laboratory course 1n 
practical physical chemistry has been arranged. Detailed syllabus 
may be obtained from the offices of the Institute, Jewry-streef, 
Aldgate, E., or from the Principal. ` 


Borough Polytechnic.—The annual exhibition of students’ work 
took place last Saturday, attracting a large number of visitors. 
Considerable additional interest was due to the fact that work was 
actually in progress in most of the workshops and class-rooms. 
This polytechnic has achieved a well-deserved reputation for the 
excellence of itstrade departments, and more attention is now being 

id to developing the electrical engineering classes. One of the 

st exhibits was undoubtedly that of the photographie society. 


A 


Accrington.—The Council have applied for sanction to borrow 
£7,500 for electric cables, &c. | 
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Aston.—An unopposed inquiry was held on Tuesday into the 
Council’s application for sanction to borrow £25,215 for extensions 
of the erit undertaking. | : 

The town clerk (Mr. J. Axs ELI.) said that loans amounting to £145,125 
had already been sanctioned for the electricity department, and the 
capital expended was £134,465. In July the Council agreed to give 
a supply of electricity in Erdington. In March last the total connec- 
tions were equal to 111,823 8c.p. lamps, and there were applications 
in hand for 30,753 8 c.p. bringing the probable total in the autumn of 
this year to 142,576 8 c p., an increase from Dec. 31 last of 60:9 per cent. 
The iblemaximum demand for next winter was estimated at 2,156k w., 
so that it would be impossible to meet the demand without increasing 


the capacity of the plant. The Electricity committee had decided to 
instal cooling towers at an estimated cost of 2,750. . The net profit 
for the year ended March, 1907, was £676, and it was estimated that 


for the year just ended there would bea large increase on that amount. 


. Blackpool.—For the year just ended the tramway receipts came 
to within £280 of the estimates, and despite the high price of coal 
the electricity works’ net profit was £8,500. 


Bury.—The Council were recently asked to call a public meeting 
to discuss the proposal to erect new electricity works, but at the 
meeting last week 1t was decided that such a meeting was not neces- 
sary. ‘The Electricity committee decided to receive a deputation 
representing the signatories of the petition recently presented, and 
Мт, Sh announced that the committee proposed to expend 
462, 000 at first, and to obtain power to spend another £10,000 on 
mains for large consumers when necessary. 


Canterbury.—An unopposed inquiry was held last week into the 
application of the Corporation to borrow £4,000 for cables, house 
services, &o., and for street lighting. 


Country House Lighting.— Messrs. Stevenson & M'Guffie, Glas- 
gow, have been instructed by the Marquis of Graham to prepare 
specifications for electric light and power plant for his two resi- 
dences and the estate offices in Artan. It is proposed to utilise 
water power. The scheme will necessitate the construction of a 
dam on the side of Goatfell, and the water will be carried to a 
power house at Brodick, in which Pelton wheels for driving the 
clectric generators will be placed. The transmission lines will be 
about 12 miles in length, and one of them will be carried over the 
side of the mountain at a height of about 1,200 ft. above sea level. 
Current will be transmitted from the power house at 8,000 volts to 
sub-stations at the two residences. 


Derby.—The new electricity generating station was formall 
opened on Wednesday.. d i s 2 К 
‚ After a tour of inspection of the old and new power stations by the 
members of the Corporation and their friends, Ald. Butterworth, chair- 
man of the Electricity committee, presented the mayor (Ald. Simpson) 
with a gold key, by which he set in motion one of the two new steam 
turbines, the second turbine being started by Ald. Butterworth. 

_ Ald. BurrkkwonrH said that at present on y two-fifths of the scheme 
was completed. Two turbines were of 1,000 п.р. each, and the new 
station would accommodate turbines of 20,000 n.r. - Altogether about 
£260,000 had been invested in their electricity undertaking. 

The Mayor stated that the work had been carried out at the least 
possible cost under the direction of Mr. T. P. Wilmshurst, the borough 
electrical engineer, and Mr. John Ward, the borough engineer. 

+ Mr. CoLL£Y, who represented the contractors said that Mr. Wilms- 


hurst had given the Corporation a station which would not soon be ; 


superseded by improvements. 


Dundee.— The Town Council, acting on the recommendation of 
the engineer-in-chief (Mr. Richardson) hare now finally passed his 
new system of charging for power. The charge in future will be based 
on a sliding scale with a maximum of 24d., while power will be 
obtainable as low as 0`454. per unit, according to the number of 
units used. Mr. Richardson also recommended the Council to do 
WAT with the minimum charge for lighting and power altogether, 
and it has been decided to adoptthis course. A now feature in the 
nri of chargesto be adopted for next year will be the special price 
0 n 2 ою от. о signs, nid it is calculated, will make 

| isement very popular in D 
specally low charges for power io textile mills. а 


Dunfermline —The Council have authorised the Electric Lighti 
our ightin 
Slee to open negotiations with Messrs. Gibbings & Chauntler 
of Liverpool, who offer to erect and work an electricity generating : 
кене for the Council without financial loss, and also with the Fife 
Electric Power Co., to ascertain the terms on which that company 
Would take over the Council's provisional order. 


Electricity at the Rio Tinto Min At th i ; 
Tinto Co. last week, the chai es.— 46 the meeting of the Rio 
directors had not a very oe Sc T C. W. Fielding) said the 


‘copper market, but i ; і 
наан ote ut it was some consolation to think that they could 


and widely- 
working shafts, pumps, crushers, 


were £836,446, against 4823, 912. 12s. 6d, in 1906-7. 
bered 75,784,088, against 73,024,853. 


for £13,000.— Consideration postponed. 


screening plants, air-compressors, and blowing pl 
workshops, and a dozen other purposes. They eoll a eae 
expect that in the United States, just at present, funds would be 
provided for the hundreds of electric schemes th it would eventuall 
be gone on with; but America had wonderfully recuperative sien 
and it might not be so very long before the consumption of copper 
there again becamé normal. 


Eccles.—The Council have authorised an expenditure of £3,700 
for additional generating plant. i 


Electricity in the United States Navy.—The contract for the 
electric turret-turning gear of the U.S. 3. Delaware," now under 
construction at Newport News, has been awarded to the Cather. 
Hammer Mfg. Co, of Milwaukee, Wis. The same company designed 
and built the electric turret-turning gear installed in the port alter 
turret of the Indiana," the crew of which, it is claimed, holds 
the world’s record for marksmanship. 


Fraserburgh.—At a recent meeting the Council were recom. 
mended to adopt the Burgh Gas Supply Act (1876). 

A discussion ensued, and Provost Finlayson moved a direct negative, 
He said he had given the two reports on electric lighting and gas his 
careful consideration. The report of Mr. H. Richardson showed 
that for £8,000 or £9,000 the town and harbour could be lighted by 
electricity, and that it would yield a profit of £1,000 every year. Allow- 
ing that they were only to sell even half of the 100,000 units estimated 
they would still have a balance of over £200 per year. If they took 
over the gasworks now it would possibly delay the introduction of 
electric light. A inning might be made with electric lighting by 
introducing it at their harbours. 

The ultimate voting was 5 to3 in favour of the recommendation, but 
two-thirds majority is necessary to the adoption of the act. 


Frome.—On Tuesday the Council decided to make formal appl. 
cation to the L. G. Board for sanction to a further loan of £11.90 
for electricity snpply. 


Holborn (London).—£550 has been allocated for electric light 
fittings for the new Council chamber. 


Holland. A concession was granted recently to the Amsterdam 
and North Holland Electric Tramway Co. for а tramway from 
Amsterdam to Krommenie and two branch lines from Zssndyk o 
Wyk aan Zee and from Wormerveer to Purmerend, the total length 
of the authorised lines being 28 miles. 


Indian Telegraphs.—It is reported that the telegraph sigoallers 
have shown discontent with the new scheme of duties introduced on 
the advice of Mr. J. L. Newlands (the English expert ae 
report on the telegraph service), and serious congestion prevalis 00 
the Indian lines. The Director-General states that the operators are 
purposely and wilfully delaying messages. 

Lancaster.—At tbe meeting of the Council last week the 
minutes of the Electricity committee were confirmed. ТЕ 

Mr. HEALD (chairman of the committee) said that on t ү P 
mendation of the borough electrical and tramways . г. ШМ 
Tester) it had been decided to allocate £303 for the EE ш 11 
pressure of supply. Mr. Heald said the L. & N.W. Rail т, their 
undertaken to take a minimum of 53,000 units per year al е 
workshops, and current was therefore supplied at а spec mal 
The companv, by economy in the use of current, were d m Те 
about half the minimum quantity, although they ры inl 
amount specified. They had asked for a variation of the сүрө 
which had been entered into for 10 years, but the commit 
not see their way to ee el л, 2 
The electricity accounts turned out mo y 
anticipated it the КЕБИН the year. It was estimated that there 
would be a surplus of £774, but the actual surplus was and power 
increased income from the sale of electricity for ПЕНИЕ и 
was £233, but, unfortunately, there was а decrease of : there was & 
of current to the Tramways committee. In Шш КЕ у a 
saving of £176, and for the first time for several antil amia 
for the first time by any means they had given a su ee and and 
the relief of rates. They had given £500 to the boroug 
was proposed to put £514 to a redemption fund. 50 

Leeds. For the year ended March 31 the tramway pisse 
Passengers carried DU 
Receipts per mile pil 
fare paid per passenger 


mileage was 7,694,989, against 7,858,185. 


10°49d., or 0°07d. less. 
1:066d., against 1:065d. sommittee 


London County Council.—On Tuesday the Highways mfi 
recommended the purchase of the Highgate Hill cable tram 


The average 


t Fulhim 
Hammersmith to Putney Tramway3s.—It was reported tha tem for 


Council had agreed to the employment of the over 


these tramways. А mmitlee 

M орна, Electric Tramways Bill.—The Parliamentary ^" роз 
recommended that an arrangement be made lg Seis Tramways 
Electric Tramways (Ltd.) for the Metropolitan E гей extension d 
Bill to be proceeded with, so far as d dem the aure ect to certain 
the tramways in Harrow-road to Edgware road, 5") 
conditions. — Postponed, 
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L. O. C. Tramwáys. — On Saturday the Brixton to Victoria Station 
(via Stockwell-road, South Lambeth-road and Vauxhall Bridge), 
and the South-street (Greenwich) and the Obelisk (Lewisham) 
routes were opened for traffic. | 

The new tramway between Aldwych and the Embankment will 
be opened for traffic to-morrow (Saturday). The section will link up 
the northern and southern tramway systems of the County Council. 


Luton.—Au honorarium of £100 has been granted to the borough 
electrical engineer (Mr. W. H. Cooke) in respect of services ren- 
dered in connection with the new tramways. Ж” 

Manchester Electrical Exhibition (1908).— The secretary has 
issued & circular giving particulars of the progress made in the 
organisation of this Exhibition to be held in Manchester from Oot. 8 
to 81 inclusive. | ё 

As stated in our last issue it has been decided to erect a special 
building covering a space of over 100,000 sq. ft. in Platt's Field Park, 
Fallowfield, and arrangements have been made with Manchester Elec- 
tricity committee for a full supply of electric energy, direct current at 
200 volts for lighting апа 400 volts for power, alternating current 
three-phase 460 volts. Motors above 34 H. P. can only be supplied at 
400 volts pressure. The management will deliver current to exhibitors 
stands at 2d. per unit for lighting, and 1d. for power, the rent for meter 
and necessary fuses from 21s. to 22. 2s. according to size. It is intended 
to make a а of 15. for admission to the exhibition. It is proposed 
to invite manufacturers of textile and mining machinery to be repre- 
sented, and arrangements will be made for various exhibitors to have 
working exhibits of such machinery, and owners of works, mills, 
factories and mines will be enabled to вее exactly how electricity can 
be applied to the businesses in which they are interested. 

Middlesbrough.— The Council are appealing against the valua- 
tion of the electricity works. 

Another feeder cable is to be laid at an estimated cost of £2,000. 

Platinum Plate.—The very high price of platinum mitigates 
against its extended use in electrical engineering, though its employ- 
ment would often be very useful were it not for this disadvantage. A 
solution to this problem is offered by Mr. J oseph Wetzler, who is put- 
ting on the market а substance, known as platinum plate, intended to 
take the place of pure platinum. The actual plating can, it is 
claimed, be made to any desired thickness, so that the product ia 
adapted for all purposes to which platinum is now put. The 
economy thus effected should, therefore, be very marked, as tho cost 
is only a fraction of that of the pure metal. 


Pontypridd.—On Tuesday it was reported to the Council by the 
electrical engineer and tramways manager (Mr. J. E. Teasdel) that 
the traffic receipts on all the tramway routes continued to show a 
satisfactory increase. The revenue of the electric light department 
showed an increase of £164 compared with the corresponding month 
last year. 

Ramsbottom.—The Council have applied for an extension of time 
for carrying out their electric lighting order of 1897. 


St. Helens.— Mr. R. Mayne, mains superintendent, has been pro- 
moted to the position of works superintendent. 


Tasmania.—The Launceston (Tasmania) correspondent of the 
“ Mining Journal" states considerable progress is being made 
in utilising water-power in the generation of electricity. At the 
Magnet, the North Farrell, the Mount Bischoff, the Pioneer and 
other mines plants are either ereoted or in course of erection. In- 
spection of these plants gives rise to the question whether any elec- 
tric machinery is now made in England. The American or German 
makers seem to hold the field, In view especially of future posei- 
bilities, this seems regrettable.” 


Telephone Administration.—At the annual conference of the 
National Chamber of Trade on Tuesday the following resolution 
(among others of a similar character) was adopted:— —— 

That this Chamber is in"favour of Sag sot administration of tele 
phones after 1911, and, to prevent hurried egislation, strongly urges 
what the future telephone policy should be settled during the present 
Parliament, | | 

Telephone Wires Assessment.—The Police Finance committee 
of Glasgow C.rporation last week heard a representation by the 
collector of assessments of the central district in regard to tlie assess- 
ments, amounting to £1,690. 103. 2d., imposed for 1907-8 on tele- 
phone apparatus and wires acquired from the Corporation by the 
Post Office. The collector explained that formerly the Corporation 
telephone department paid those rates, but the Post Office now ob- 
jected to pay them. X А 

Tonbridge.—The Council have decided to apply for sanction to a 
loan of £4,200 for extensions of the electricity undertaking. 

Torquay.—On Tuesday the Council considered a report from the 
consulting engineers (Messrs. Kincaid, Waller, Manville and Daw- 
son) on the application of the local tramway company for an in- 
creased maximum supply of.electric current. 

For 1907 the total number of units sold was 822,323, 407,515 for 
lighting and 414,778 for traction, and assuming that the lighting units 
would increase in 1908 by 10 per cent., and taking credit for the trac- 
tion units at the full normal rate, the total units sold in 1908 


should be 1,107,364, 448,299 for lighting and 659,065 for traction. As 
the present generating station does not permit of the addition of more 
plant, it was essential that a removal (partial or complete) of the gene- 
rating station should be made, and the consulting engineers recom- 
mended that the site adjoining the dust destructor works should be 
used. The new site would involve the installation of a cooling tower, 
since the sea water would no longer be available for condensing, an 
economiser, and the provision of a shallow well from which to obtain 
the requisite water arid a pump to deal with it. They had prepared 
two alternative estimates, опе being for a complete change-over of 
the whole plant, and the consequent abandonment of the existing 
buildings, the second for a part of the plant only being installed on 
the new site, the remainder [цар left in the present works. The esti- 
mate for the first scheme was £29,390 and for the second £16,000. It 
was suggested that the smaller scheme would probably be the better 
for the present. 

Ald. Mortimxr, chairman of the Electric Lighting committee, moved 
that the report be referred to the Council in committee, 

Mr. Kenny said that Mr, Langdon (a member of the Council and an 
engineer) had a scheme which would cost £10,000 less than the lowest 
alternative of the consulting engineers. He moved as an amendment 
that the matter be referred to the Electric Lighting committee to re- 
port, particularly with regard to the question us to whether the neces- 
sary machinery or plant could be placed in the existing station by 
taking in adjoining buildings or altering the present station. 

This amendment was carried. 

Tramway Parcel Service.—The South Metropolitan Tramway 
Co have introduced a parcel express in connection with the services 
of cars between Croydon and Wallington, Carshalton, Sutton, 
Mitcham, Tooting and Penge. The rates for collection and delivery 
within $ mile of any part of the lines vary between 7 Ib. for 3d. and 
56 lb. for 7d. 


Watford.—Owing to a difference with the Electric Light com- 
mittee as to the appointment of а draughtsman to prepare drawings 
and estimates of proposed extensions, the Council have asked the 
electrical engineer (Mr. J. R. Weston) to resign, but Mr. Weston 
has been granted three months’ leave. 


Weston super-Mare.—A section of the sea front is to be lighted 
by flame arc lamps as an experiment. 


Wigan.—Sanction to borrow £22,696, to cover ver- xpenditure 
on the electricity undertaking has been applied for. 

The Council have ordered the agreement for the acquisition of the 
Ince Electric Lighting Order of 1901 to be sealed. 


Will. Au inventory of the estate of the late Lord Kelvin has 
been lodged with the Sheriff-Clerk at Kilmarnock. The will, which 
is holograph, is dated Dec. 8, 1905. The deceased leaves to Lady 
Kelvin all his property, real and personal, and his patent rightsand 
goodwill in respect of inventions other than those which belong to 
Kelvin & James White (Ltd.). Lady Kelvin who is appointed sole 
executrix by the will, has assumed as trustees Dr. James Thomson 
Bottomley, Mr. James Francis Bottomley and Mr. Timothy Warren. 
The personal estate consists of £45,027. 8з. 9d. in Scotland, 
£79,247. 11s. 10d. in England, £4,650 in ireland and £82,998. 11s. 2d. 
abroad-—total £161,928. 11s. 9d., and heritage £7,150. The nct 
estate on which duty has been paid is £155,053. 158., and the 
amount of estate duty paid is 210,944. 13s. 

Workhouse Lighting.— Middlesbrough Electric Lighting coni- 
mittee have authorised the borough electrical engineer (Mr. H. M. 
Taylor) to draw up a specification for the electric lighting of the 
local workhouse. 

Electrical Engineers’ Ball, 1906 —This, the fifth annual func- 
tion of its kind, was more than usually successful, as regards both 
the number of guests attending and the financial result. At their 
meeting on 81st ult., the committee were able to vote, from the 
available balance for the year, £75 for the Benevolent Fund of tho 
Institution of Electrical Engineers. 


TRADE NOTES AND NOTICES. 
| TENDERS INVITED. 


The Electricity committee of Dundee Corporation invite tenders 
for supply and erection complete of the following: Section A: 
Complete steam, exhaust, feed-water and drain piping systems, with 
two steam-driven feed-pumps, and two hot-well tanks for main 
generating station; Section В: Complete equipment of circulating 
water pump room, including two electrically-driven vertical spindle 
centrifugal pumps in connection with the main generating station ; 
Section C: Complete circulating water pipe system (about 1,500 ft.) 
in connection with the main generating station ; Section D : Over- 
head travelling cranes for main generating station and two sub- 
stations. Copies of g:nerai conditions, specifications, &c., from the 
engineer-in-chief (Mr. H. Richardson, M. L. E. E.), Dudhope Crescent- 
road. Tenders to the town clerk (Mr. W. Н. Blyth Martin), City 


Chambers, Dundee, by first post April 27. See also an advertisement. 
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READY NOW. | ial pene and varnishes ; ‘Framwsys Supplies (Ltd.), G. Hill and 
. Noakes & Son, dverhéad insulati terials: W. М, 
«THE ELECTRICIAN " ELECTRICAL TRADES' Co. J. Hal L Andrew & Co. gen dn ju ane 
„а . , Ко «4*3 ^ К * ynamo Works, 
DIRECTORY AND HANDBOOK —Thé 1908 Edition F. Reddaway & Co., British Thomson-Houston Co., Gereral Ёк. 
е AT 
of the Big Blue Book, price 158., or post free in the 


tric- Co., Baxendale & Co., Ward & Goldstone, Boydell & Sons 

\ and British Westinghouse Co. , electrical car accessories ; British West. 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 


inghouse Со, and Malleable Steel Castings Co., special 
sories; Malleable Steel Coatings Co., Player & Mitchell, K. K fl f. 
quite up to date, and the Directorial Division has been П, 
thoroughly revised and amplitied. | 


Phillips, J. Н. Sharrock, J. Rd. Johnson, Clapham & Мот 

Brecknell, Munro & Корез, Watlington & Co., Dod (tad 
All branches of Electrical Engineering and Industry 

are fully treated, and Electro-Financial matters have 


Baker & Co., British алев Со., W. Boydell & Sons, Tandem 
received every attention in the new volume, which aggre- 


Smelting Synd., and Estler Bros., mechanical car accessories; Wat. 
gates more than 2,000 pages. The Directory Division is 


lington o., Rd. Johnson, Clapham & Morris, Brecknell, Munro & 
Rogers, and G. R. Feather & Co., cars, frogs, pull-offa, &c. 

complete and thoroughly accurate, and has been revised 

up to Feb. 11, 1908. All mere lists of members of 


Marylebone (London) Electricity committee have accepted the 
Societies and Institutions (so easily and cheaply avail- 


following tenders for annual supplies :— 
A. Duckham & Co., grease, graphite powder and flake; F. Bird t 
Co., brushes, Oakey emery cloth, iron, &c. ; Pryke & Palmer, soda, 
bath bricks, coloured waste, sponge cloths, yarn, calcium carbide, 
able) are excluded, as quite unreliable for Manufacturers’ 
and Dealers’ purposes. The set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and remodelled into handy book 


asbestos millboard, fibre, &c., Etna blow lamps, chisels, hammers, 
form ; these are included in the 1908 Blue Book, making 


tenon saws, soldering irons, nails, &c. ; Nettlefolds & Co., Seren,, 
it the most complete book of the kind ever published. 


bolts, naile, wrought iron tubes and fittings, steam tubes and fit 
tings and lead piping; G. Hatch (Ltd.), Dixon’s pipe joint compound, 
emery and glass powder, augers, hammers, pliers, star hack aw 
blades, lead seals, &c.; Witty & жа gauge glasses, Kaye's al 
feeders, Tuck’s packings, &с.; К. Klinger & Co., klingerite ; Craig- 
Sharp. (Ltd.), box compound; British Electrical Trade Supply Co., 
pitch ; J. Knox & Co., blast furnaces, cable cutters, wall hooks, ke.: 
T. & W. Farmiloe, lead piping, plumber’s metal, castings, tc: 
General Electric Co., casing and capping, indiarubber solution ; H. W. 
Gilbart, yellow deal, match lining, &е.; Edison & Swan Co., вр. cut- 
outs and switchblocks ; W. McGeoch & Co., pear switches: W. Patter 
son, dynamo brushes; Reason Mfg. Co., house service meters: Chan: 
terlain & Hookham, prepayment meters. 


Bermondsey (London) Council have accepted the following 
tenders for annual supplies :— | | 

Geipel & Co., arc lamp carbons ; Laing, Wharton & Cunningtor, 
dynamo and motor brushes, &c.; Sutton & Co, and Albion Clay Co. 
conduits, troughing, &c. ; Sykes & Sugden, joint and disconnecting 
boxes, house service boxes, &с.; Camp ll, master & Co., pare 
ment frames and covers ; Universal Electrical Mfg. Co., meter = 
Silvertown Oil Storage Co., dynamo and cylinder oil, &c. 10 i 
Wakefield & Co., forced lubrication chamber oil: Ferranti Limite. 
meters; Reason Mfg. Co., demand indicators; General Electnc Pa 
cutouts, standard Fises, &c. ; British Insulated & Helsby ate 
cables; Siemens Bros. & Co., pure indiarubber strip, taps E 
solution, Chatterton compound, insulating oil, bitumen, tape, £¢ 


Colchester Corporation have accepted the following tende: 

For Electricity Sup y Department : Williams & Co. iron о ы 
tools; Stanford & Co., castings; Joslins (Ltd.), pete E 
installations and oilman's sundries; W. Lucy & Co., ture w, 
2s. 4d. each. | pe 

For Tramways Department: Joslins (Ltd.), ironmon je] 
grease ; Brackett & Co., castings ; Geo. Angus & Co., rubber am 


London County Council invite tenders for wiring and fitting for 
electric lighting of the tramway car shed at Mare-street, Hackney. 
Tenders, upon official forms, to the clerk to the Council (Mr. G. L. 
Gomme), County Hall, Spring-gardens, S. W., by 11 a.m. on Tues- 
day, May 12. See also an advertisement. 


Weymouth and, Melcombe Regis Corporation invite tenders for 
supply, delivery and erection at the electricity works of a 800 kw. 
steam turbine and direct-current generator, surface-condensing 
plant and pipe work, and an extension switchboard panel for 300 kw. 


generator. Tenders to Town Clerk, Municipal Buildings, Weymouth, 
by noon April 18, 


The Metropolitan Asylums Board invite tenders for the installa- 
tion of electrie lighting at the South Western Hospital and Ambal- 
ance station, Landor-road, Stockwell, S.W., in accordance with 
drawings and specification of the engineer-in chief (Mr. W. T. 
Hatch, M.I.C.E.) Drawings, &c., can be obtained at the offices of 
the Board, Embankment, London, E.C., where tenders must be in 
by 10 a.m. April 15. 

The Electricity committee of Poplar (London) Council invite 
tenders for supply and erection of various switchboards and gear at 
their electricity works and sub-stations. Drawing and specification 
from tho borough electrical engineer, Mr. J. Н. Bowden, Glaucus- 
treet, Bromley-by-Bow, E. Tenders to the town clerk (Mr. Leonard 
Potts) Council Offices, High-street, Poplar, by noon April 29. 


Tonbridye Council invite tenders for 150kw. high-speed steam 
generating set with ejector condenser ; steam feed pump (700 gallons 
per hour), centrifugal motor-driven pump (20,000 gallons per hour), 
steam, « xhaust, feed and water piping; and two switchboard panels, 


milking booster and switchgear, cables and co ti T 
to the Clerk by the 22nd inst. e 


Poplar (London) Council want tenders by noon April 29 for 
erection of brick, ferro-concrete or corrugated iron sub- station at 


Millwall. Conditions from Borough Electri i j 
street, Bromley-by-Bow, E. ough Electrical Engineer, Glaucus 


Haslingden Corporation invite tenders for overhead line with tan- 
gential suspension, telephone system and tower waggon. Tenders to 
Town Clerk by noon on Saturday, 25th inst. 


Eecles Corporation invite tenders for Lancashire boiler and super- 


heater and 210 kw. steam engine, alternat i 
Town Clerk by noon on 27th in. 


The Municipal Commissioners of George Town, Penang, invi 
tenders for supply and delivery, f.o.b. British port, for (a) loue б 
E of the single-deck open-type, and (b) motors and general elec- 
nd „ирен forsame. Specifications, with forms of tender, can 
x obtained from Messrs. Preece & Cardew, 8, Queen Anne's-gate 

estminster, S W., to whom tenders on or before noon April 15. 


Propositions for an electric tramway i 
y in Barcelona, on terms more 
favourable to the Government than those offered by the Compania 


General de Tranvias, will b А : шр 
General de Obras Publicis Мыл until April 18 by the Direccion 


Se 5 RECEIVED AND ACCEPTED. 
Зах Or i i 
5 ouncil have accepted the following tenders for annual 
nited Electric Cur Co., 20 tramca i 
5 r bodies; Hur: 

г oe bodies ; Mountain & Gibson, Sate ton кешир ; 
Mi ish „„ Co., electrical equipments for tramears ; Lan- 
‘ ute | remical Co, trattic sand, 6s. 10d. per ton ; Watlington & Co 
overhead insulating materials; Docker Bros. and Nobles & Hoare, 

$ , 


Dick, Kerr & Co., remainder of fittings. — 
Rawtenstall and Beckenham Councils have each placed: ant 
with the Lancashire Dynamo & Motor Co. for an automatic 0 


180 volts. Peebles &©. 
Leyton Council have accepted the tender of p Carter ux 
for the supply of а 10 m.r. motor at £48. 58. авза has bees 
regulator at 28 The tender of Headland & Нева ht repair 8 
accepted for carrying out, for 12 months, electric lig 

schools. -Lighting Cos М" 
The Kensington & Notting Hill Electric Lig PR lion, ui 
ordered from Ed. Bennis & Co. (Ltd.), Little Hot ches chit 
London, three Bennis and Miller- Bennett improv iheir joint жй 

grate stokers for B. & W. water-tube boilers, fot ) 
at Wood-lane, Shepherd's Bush, W. : ders: T 
Heywood Council have accepted the following рш 12 
tish Insulated $ 


Hill & Sons, boilers, &.; Browett, Lindley & Co. 
sers, &.; Whipp & Bourne, switchboard; Bri 
Helsby Cables, cables. р. Green 
Stockport Council have accepted the tender Shaw & Co b. 
for extension of economiser at £238, that of N. recting elect 
electrical fittings, and that of W. В. Beattie for е 
offices at £1,999. stan have sce 
Hackney (London) Electric Lighting committee bons 1803 
the tender of Geipel & Оо. for Henrion aro lamp ^r 1d. 160° 
positive, at 44s. per 1,000 pieces, 13 mm. negative 
positive 34s., 11 mm. negative 16s- 8d. ее меер] . 
St. Pancras (London) Electricity committee as new 000002 
tender of C. A. Parsons & Co. to supply and fr. 210 ey 
tors to the armatures of the turbo-generator at 


Stepney (London) Electricity Supply committee have provisionally 
cepted the tender of Thos. Crow & Sons, at £70, for supply of 50 
ons of moulded pitch. 


Beckenham Council have accepted tho tender of the Tudor Accu- 
nulator Co. for a storage battery at £1,521, and that of the Lanca- 
hire Dynamo & Motor Co. fora booster and switchgear at £851. 10s. 

London County Council has extended its contract with Walter 
cott (Ltd.) for the supply of about 475 tons of rails, &c., for the 
)ueen's-road, Battersea, tramways at a cost not exceeding £8,682. 10s. 


After a satisfactory trial of over six months, Islington (London) 
sigh ing committee have decided to purchase a mechanical stoker 
‘rom the Underfeed Stoker Co. at £279. 

Worcester Council have accepted the tender of Joseph Wood & 
zons for extending the pump house at the Hylton-road station at 
149. 10s. 

Salford Corporation have placed an order with G. A. Steinthal & 
oydell for wiring the central car depot at £296. 


For 20,000 brake wearing shoes the tender of F. W. Rowlands & 
'o , at £937. 10s. has been accepted by London County Council. 

Rermondsey (London) Electricity and Street Lighting committee 
ате placed an order with W. G. Walker & Co. for a dynamotor. 


BUSINESS NOTICES. 


The partnership business hitherto carried on under the style of 
lark Fisher & Wadsworth at Ealing has been dissolved by mutual 
onsent. Arrangements have been made with the Reason Mfg. Co. 
› carry on, under the supervision of Mr. W. Clark Fisher, the 
usiness hitherto conducted at Ealing, and the expansion of which 
znders this course necessary, added to which the facilities and 
lant of the Reason Co. are peculiarly well adapted to good work- 
ianship and speedy delivery. 


Mr. S. B. Griffith, 8, John-street, Adelphi, W.C., has been ap- 
ointed sole representative for the sale of the Heyland” single- 
hase induction motor in Great Britain and the Colonies. The 
itput of Heyland ” single-phase motors at present working in 
lis country aggregates over 8,000 B. H р. 

The Nevile Engineering Co., Worcester, makers of the patent 
evile cutouts and regulators and other types of switchgear, have 
icorporated William Sprowson & Co., of Newton Heath, Man- 
1ester, London and Glasgow, electric and hydraulic lift manu- 
cturers. The company is extending its works at Worcester, 
iilding a new erecting shop and adding to its foundries. All com- 
iunications should be addressed to Worcester. Mr. William Sprow- 
in, as joint managing director, will have control of the lift depart- 
ent. 

The telephone number of the Edison & Swan Electric Light Co. 
td.) will, in future, be Bank 152 (four lines). 


The registered office of the South Metropolitan Electric Light & 
ower Co., Ltd., is now at 188 & 185, High-street, Lewisham, S.E. 


Philip Hy. Bibley and Joseph Pinson (tradi ng as J. Pinson & Co., 
ectrical fittings manufacturers, &c.), 31, Livery-street, Birming- 
ип, have dissolved partnership. 

Mr. A, A. Barron, 15, Kidderpore-avenue, N.W., informs us that 
has dissolved partnership with J. J. Smith & Co., agents for Wm. 
utter & Sons. 


Chas. Wm Stansell and Robt. Alfd. Stansell, trading as Stansell 
Son, electrical engineers, &c., Taunton, have dissolved partner- 
ip. Debts by Mr. C. W. Stansell, who continues. 


BANKRUPTOIES, LIQUIDATIONS, &c. 
Claims against Wm. A. Roderick, electrical engineer, 12, Penmain- 
reet, Swansea (late of 25, Adare-street, Bridgend), by April 18 to 
r. G. David, 117, St. Mary-street, Cardiff. 


Sales by Auction.—Mr. Frank G. Bowen will sell by auction, on 
e premises, 60, Worship street, London, E.C., on Wednesday, 
pril 15, at one o'clock, the electrical and general engineering plant 
id machinery of the Brockie-Pell Are Lamp (Ltd.), including 
gineers' lathes by well-known makers, capstan lathes with auto- 
atic feed, triple-head brass-finisher’s lathe, milling machines, 
wight drilling machines, hack saws, tapping machines, disc and 
aery grinders, five 44 в.н P. E.C.C. motors, a 80-ampere motor- 
nerating set, testing switchboards, parallel vices, &2., &c. Cata- 
gues from the Auct‘oneer, 62a, Aldersgate-street, London, B.C. 
е also an advertisement. | 

Messrs. Horne & Co., 8, Delahay- street, Storey's Gate, West- 
inster, London, S. W., will, by order of the Secretary of State 
t War, sell by public auction at the Royal Arsenal, Woolwich, 
. Tuesday, the 28th inst., at 11 a.m., some unserviceable 
id obsolete stores, including quantities of wrought and cast iron 
d steel, brass, gunmetal, mixed metals, aluminium alloys, cupro- 
ске], white metal, lead and antimony, &c., one boiler, one travel- 
ig crane, six lathes, 10 tons electric cable, telegraph instruments, 
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batteries, &c. The lots may be viewed at the Royal Arsenal, Wool- 
wich, on the Friday and Monday previous to and on the morning of 
sale. Catalogues may be obtained at the War Office, Whitehall, 
the Ordnance Office, Tower, and the Ordnance Office, Royal 
Arsenal, Woolwich. See also an advertisement. 

Plant for Sale—A 36kw. steam dynamo (Alley & McLellan 
compound engine and Mavor & Coulson dynamo) is advertised for 
sale. Offers to the City Electrical Engineer, Guildhall, E. C. See 
an advertisement. 

Microphone Patent.—The proprietors of patent No. 852 of 1904, 
relating to improvements in microphones for telephonic purposes, 
desire to grant licences to interested parties Inquiries to M. J. 
Germain, 31, Rue de la Hotel de Ville, Lyon, France. 


CATALOGUES, &c. 


Current Transformers.—Ferranti Limited have ready two leaflets 
which give illustrated particulars and prices of their type H current 
transformer and portable class B current transformer respectively. 
Type H transformers can be used for operating an indicating instru- 
ment (excluding induction wattmeters and reverse relays, and also 
time-limit maximum relays at 25 periods), when the same is cali- 
brated in conjunction with the transformer, The portable class B 
transformers are specially recommended for all indicating instru- 
ments and will work several instruments in series—e.g., a watt- 
meter and an ammeter. The leaflets are intended for adding to 


| catalogue No. 7 and are holed for filing. 


Polyphase Motors.—A comprehensive and useful list of polyphase 
motors, which contains full specification, connection diagrams, 
current taken by the machines at different outputs and voltages, 
prices, &c., is to hand from the Union Electric Co., Park-strect, 
Southwark, S. E. The range of machines dealt with is from } B. H. p. 
to 340 B. H. P., speeds from 1,500 revs. per min. to 375 revs. per min.; 
voltages from 110 to 5,000. The various forms of winding and 
the necessary arrangements for brush raising and short-circuiting 
the windings and various degrees of enclosure, together with de. 
tailed information regarding the various forms of starters, are given. 
The number of this list, which is made up to the company’s standard 
size and is punched with holes for filing purposes, is 1,007, and it 
should prove of service to intending users of polyphase machinery. 
Although the list is primarily worked out for 50 periods per second, 
the company supply machines of all periodicities from 25 periods 
upwards. 

* Simplexities."— At any rate the Simplex Co. do not intend to 
take it, whatever it may be, lying down. Their latest catalogue is 
in French and we commend its perusal to those anxious to rub up 
their knowledge of the language as а healthier means of doing so 
than the fiction usually employed for that purpose. It deals with 
the tubing part of the company's activities, and is got up in excel- 
lent style. All the prices and dimensions have been *'continon- 
talised, while at the end is a table of “ Poids en Kilogrammes et 
aux 100 Piéces de Accessories Simplex." We are offering no prize 
for the translation of this. 

“ Osram” Lamps. We have received the new “ Osram ” lamp 
catalogue issued by the General Electric Co. It is now possible to 
burn these lamps, up to the 50c.p. size, in all positions, and they 
are supplied for circuits up to and including 260 volts. The cata- 
logue, which includes instructions for handling ‘‘ Osram " lamps, 
also gives particulars of some very efficient auto-transformers for 
stepping down alternating voltsges of 200 to 260 to 100 and lower 
pressures. 

Small Transformers.—List No. 1,402 just issued by the Union 
Electric Co. illustrates and prices their Union” economy coil 
transformers for metallic filament lamps. These are made in a 
variety of sizes for various voltages of both primary and secondary 
circuits. 

Electric Motors.— The Langdon-Davies Motor Co., Southwark 
Works, Deverell street, S. E., are issuing a pamphlet giving particu. 
lars and prices of single-phase and polyphase motors, starters, &c. 
The company, who make motors for all currents, direct and alter- 
nating, single and polyphase, have put on the market a new type of 
small size low-price alternate-current motor from 3 н.р. to 1 u. p. 


Glassware.--The General Electric Co. has sent us a copy of the 
glassware section of their electrical fixtures list. A great variety of 
tastefully-designed shades, suitable for electric lighting, and for the 
new metallic filament lamps in particular, is listed and priced. 


“ Arctic" Fans.—April weather does not, во far, offer mach en- 
couragement to the maker of the ordinary type of cooling fan, but 
the special forms for ventilating purposes are always in constant 
demand, so that in:erest attaches to a list of propeller ventilating 
fans just issued by the Wilson-Wolt Engineering Co., Thornton- 
road, Bradford. Most of the faus illustrated in this list are elec- 
trically driven, although sp:cial belt-driven patterns are manufac- 
tured. The publication contains numerous illustrations of the 
various types manufactured, with full specification of the motor and 


fan gear. The list under notice deals with fans for d.c circuits only. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


1906 SPECIFICATIONS. 
25,411 Berry. Electrically-heated apparatus 
28,628 CLARK & VLASTO. Electric switches. 


1907 SPECIFICATIONS. 
635 B.T.-H. Co. (G.E. Co., U.S.) Instrumente for measuring weight 
of steam or other gas flowing through a pipe. 
783 CALVERT. Covering, arranging and mounting conductors. 
919 Parsons & BALL. Electric clocks. 
1,003 LaNcasuiRE Dynamo & Motor Co., WARBURTON & KELSALL. 
Auxiliary dynamo-electric machines for equalising output of 


for cooking, ironing, &c. 


main generators supplying energy to a fluctuating load. 
1,099 & 1,277. B.T.-H. Co. (G.E. Co., U.S.) Switches. 
1,0994 B.T.-H. Co. (G.E. Co., U.S.) (Date applied for, 15/1/07.) 


1,191 StrockaLL. Circuit-closing devices. 

1,195 HaMirTON. Electrostatic measuring instruments. 

1,279 B.T.-H. Со. (G.E. Co., U.S.) Systems of motor control in which 
the characteristic of the main generator is varied, und appa- 
ratus therefor. i 

1,330 HogNuNG & SPERLING. Awakening persons by an electric shock. 

1,449 Fraser. Braking of electric vehicles. 

3,432 EpGAR & Epcar. Switches. 

5,633 B.T.-H. Co. & HorpEN. Electricity meters. 

5,996 Evecrric Ignition Co. & Hatt, Magneto-electric ignition 
apparatus. 

4,081 Exvecrric IdNITION Co. & HarL. Electric ignition apparatus. 
4,183 B.T..H. Co. (G. E. Co., U.S.) Protective devices for electrical 
apparatus. d 

4,782 BRoADBENT. Switches. 

5,424 DawsEaux. Incandescent lamps of variable intensity. 

5,502 Botton & Coventry WATCH MovEMENT Mra. Co. Switches. 

5,751 MackENzIE. (Ludwig Bolle & Co) Electric melting furnace. 

6,155 В.Т.-Н. Со. (G. E. Co., U.S.) Signalling systems for railways 
and the like. 

6,266 British ELECTRIC PLANT Со. & OELSCAHAGER. Commutation 
of dynamo-electric machines, electro-motors, rotary trans- 


formers and the like. 
6,856 Warwick MacHINERY Co. (G. E. Co., U.S.) Turbines. 
7,141 ALBRECHT. Dynamo.electric differential driving gear. 
applied for, 12/5/06.) 
7,408 B.T.-H. Со. (С.Е. Co, U.S.) Electric locomotives. 
729 ANGOLD & Maxim Exectricar Co. Arc lamps. 
‚151 BILLITzE R. Electrolysis of alkali chlorides or the like. 
7 B.T..H. Co. (G. E. Co., U.S.) Lightning arresters. 
414 WIr DCR. Lifeguards for tramcars or other vehicles. 
240 MOLLER. Electric timepieces. 
537 Norta & Pout. Electrolytic electricity meters. 
515 BvLLERs Limiten & CHAMBERS. Insulators. 
10,261 WARWICK MacHiNERY Со. (G.E. Co., U.S.) 
vertical-shaft machines, especially for turbines. 
10,406 HENLEy’s TeLEuRAPH Works & NicHors. Junction boxes. 
10,469 Haun. Electrical vapour apparatus. 
10,597 TayLor. Automatic switches for starting and stopping elec- 


tric pue 

10,786 B.T..H. Co. (G.E. Co., U.S.) Electrical signalling systems 
and apparatus. 

11,616 FLUEGELMAN. Electromagnetic counters. 

11,621 Brooks & AKERS. Operating alternating-current machines in 
parallel. (Date applied for. 18/1/07.) 

11,717 StEMENS & HaLskE A.-G. Electric lamp filaments of tungsten 
or alloys thereof. (Date applied for, 19/5/06). 

11,823 Laxe. (Stone.) Amplifying variable electrical currents of tele- 
phonic or like character. 

11,828 SrEMENs Bros. & Co. (Siemens & Halske А.С.) 
for making electrical measurements. 


12,356 SrEPANOw. Signalling by electric lights aud apparatus 
therefor. 


12,521 TURNER. Electric connectors or couplings. 

12,932 British WksriNoHoUskE Evectric & Мес Co, (Westinghouse 
Electric & Mfg. Co.) Preventing inductive disturbances in 
telephone and other circuits. 

15,940 Е. nsTER. Trolley pole holders. 

14,439 ALLGEMEINE ELEKTRICITATS GES. Centrifugal pumps. 
applied for, 25/6/06). 

14,838 SiEMENs Bros. Dynamo WORKS. (Siemens-Schuckertwerke 
Ges.) Compounding  alternate-current dynamo-electric 

15,136 B tact-breaker for el 1 

ў н. ntact-breaker for electrical ignition apparatus. 

15,453 Latour. Single-phase motors. (Date applied tor, 5/7/06.) 


15,755 ANKER. Ear-guard with holding attachment for telephone 
receivers. 


16,251 Hixsky. Insulating conduits. 
16,618 ALILEMEINE ELEKTRICITATS Сез. 
ing apparatus therefor. (Date applied for, 19/7 06. 

17079 Gscuwkwp. Electric heating appliances for medical 8 

17,722 B. T.-H. Co. (G. E. Co., U.S.) Electric controllers. 

17,968 CrassEN. Electrolytic production of lustrous metallic coat- 
ings upon other metals. 


17,969 CuasskX, Electrolytic production of metallic dark coatings 
upon metals. 


(Date 


2 


€ O o0 0-3 
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Bearings for 


Transformers 


(Date 


Transformers and controll- 


COMPANIES’ MEETINGS AND REPORTS 
South London Electric Supply Corpn (Ltd. and Reduced, 


The ordinary general meeting was held on Tuesday, under the 
presidency of Mr. J. ATHERTON. | 

The SECRETARY (Mr. Herbert Н. Boyer) read the notice conven. 
ing the meeting, and the report of the auditors. 

The CHAIRMAN then said: I again have pleasure in hin 
able to announce satisfactory progress in our business From the 
report you will see that the number of lamps added to th 
circuits during last year was the equivalent of 17.698 8c р. lamps 
I am pleased to say that during the past quarter several lue 
contracts pending but not concluded in 1907 have been defuiter 
settled, while others are pending, and as a result of the] 
think I can assure you in advance that we shall connect this yearby 
far the largest number of lamps ever connected by the Company ia ans 
one year. We have already added nearly 5,000 lamps to our mim 
since Jan. 1. On referring to the report you will see that the ош 
has increased by no less than 551,641 units, equal to 27 per cent, «si 
producing an increased revenue of approximately £4,000. It is pr 
ticularly satisfactory to see that the units sold for industrial purpox:, 
more particularly for electric driving of factories, has incresa br 
over 46 per cent. I have just had the returns for the past quart 
put before me, which show that we have sold over 100,000 mor 
units than we did during the corresponding period of 1%], 
and as the whole of our supply during that quarter has be: 
generated at a less cost than in the corresponding quarter of he 
year, you will see that the income from these 102,000 ad itional unisi 
practically all profit. At the end of last year we had over 1,70) K. f. o 
motors connected to the mains, being an increase of 300 n.r. dang 
the year, and with the applications we now have in hand, the figure 
this year will reach considerably over 2,000 n.r. The high рх 
coal last year compelled our keen competitors, the gas companie, tt 
raise their rates considerably, and for the same reason we considere: 
it an opportune time, in the second half of last year, to alight) 
raise our prices for lighting purposes. Last year we were 0 
dent for our revenue upon our own regular consumers, теша 
we had the last seven months of the temporary supply to the 
County Council tramways. However, the very large crop cour 
receipts which necessarily followed the stoppage of that suppl: : 
not affected the gross profit earned in anything like the same po 
tion, for in 1906 the gross profit was £18,637 and for lust y F mi 
although the gross receipts had been reduced by no less than а М : 
This gratifying result hasonly been brought about by ien ег se 
effected in the generation of our supply and in our expen as 4 
were not posible when the station was being worked to its | d 
day and night to meet the County Council requirement. rum 
expenditure during the year amounted to nearly £15,600. ue 
I do not anticipate it will be as much. This brings i шш 

uestion of providing capital for future requirements an perm 
the temporary loan from our bankers, which now stan ien 
We therefore hope soon to make an issue of е, : 1 
has been in contemplation for some time past, as you Кы i 
market being now somewhat easier. The раа dí ae: 
for this are already under consideration. ‘he amo 00 Babe 
stock which we propose to offer for subscription 13 £1 1 0 Ө 
of ordinary shares will, in due course, receive . to the? 
of application for the stock, and preference м1 Ё 
applications. ver l 

" he satisfactory settlement with the borough t ау 
long pending сире about Ње dust destructor has P i-i da 

ny entirely of litigation. 

8 (the еге Оп of which was forced upon the Com 
Lambeth Vestry as a condition of the transfer о 
to have any poe EUR аше, 
decided that instead of affecting 
over a period of years we should apply to the Court wi resolution x 
capital. Accordingly, as the report states, the T from £30 
reducing the nominal share ca ital of the Con brille on March 1 
£269,000 were duly ше e. Уну evi 
'The balance of profit carri e gen 
able for distribution amounts to £15,478. 19s., and we rec we 
dividend at the rate of £4 per cent. per annum YT 1%. 
it existed on Dec 31 last, carrying forward d ad ol 
of 4 per cent. is, of course, equivalent to а divi 11 oped wed ^ 
the altered nominal value of the shares. Last yea e 
be able to increase our dividend this year, revert tothe te 
been realised. Thus we have so soon been asa County Counci: 
of dividend we were able to pay when we had i Sent of the divides! * 
tract. Arrangements will be made for the pay dition of you 


am 
' 


the 16th instant. The sound and satisfactory con i в 
undertaking has only been attained by steady ando Pate 
and in this connection I wish to record our sé рі 


anager +". 
and ability of our two chief officials, Mr. Mr Si runt's profes- 
engineer, and Mr. Boyer, the secretary. Sd cise to overcame > 
and resource have enabled us, with unexper’®” = e capacity he 2, 
serious difficulties, and Mr. Boyer's administrat? alles pride: 
tained complete eflicieney in the office by the к high opinion s 
diture I feel sure you will like to know бе uly right to «id 
both which is entertained by the Board. icd b our very Ё%” 
their efforts have been admirably SUPET 155 of the re ' 
efficient general staff. I now move the adop 
accounts. 


| 
| 
| 
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Mr. H. L. P. BOOT seconded the motion, and said that as a share- 
rider he fully appreciated the successful and arduous labours of the 
rectors. He thought the progress the Company had made was most 
icouraging. There was, however, one point. Anyone going through 
е district served by the Company would see that the Borough Coun- 
1 which controls it do not appear to move with the times. They 
wuld, for instance, almost count on their fingers the number of arc 
mps lighted in the borough. He thought the whole of the South 
andon area certainly the main streets—should be lighted by arc 


mps. 
Alter a few remarks from Mr. CLAYTON and the Rev. J. B 
LARKE, the CHAIRMAN having replied, the resolution was carried 
1animously, 

Resolutions approving the dividend and re.electing the retiring 
rectors and auditors were then passed, and a very hearty vote of 
anks was given to the Chairman and directors. 

The CHAIRMAN then moved a vote of thanks to Mr. Sprunt and 
r. Boyer for the able way in which they had conducted their duties, 
id to the staff who assisted them. 
Mr. BOOT seconded the motion, 


which was carried unanimously, 
id the preceedings terminated. 


British Electric Transformer Co. (Ltd.) 


The fifth ordinary general meeting was held on Tuesday, Mr. F. J. 
LBRIGHT presiding. 
The SECRETA Y (Mr. J. C. Wrist) read the notice convening the 
eeting and tbe auditors' certificate. 
The CHAIRMAN then said: In tbe accounts you will notice, on 
e liability side of the balunce-sheet, that the issucd capital has been 
zreased by £1,250, which represents 1,250 preference shares allotted 
fully paid to the Berry Construction Co. in the terms of an agree- 
ont with that company. On the assets side £361 is added to patents 
count. During the year five of our old patents have been allowed to 
же, and their cost has been written off. Stock and materials have been 
luced by £640. With regard to our investments, we have £1,500 in- 
sted in the Berry Construction Co., in accordance with the agroement, 
d a further £500 is invested іп a company which we anticipate will 
sure us large orders in the near future. There is also £640 worth of 
bentures and £352 of shares taken in part payment for our goods, and 
зге is, in addition, an item of £15, in preference shares referred 
in the report. Our investments stand in the books at £10,137. We 
ve assumed that last year’s valuation as far as shares are concerned, 
і have added the items above mentioned. Sundry debtors stand at 
,901 more than last year, and all these debts are considered good. 
е have received since the report was printed a large proportion of 
s amount. This is as far as I propose to deal with the accounts. I 
ght to add that one member of the board, Mr. Billington, differs 
m his colleagues in the matter of the valuation of the securities, 
sente from certain statements in the report, and disapproves of the 
icy of paying a dividend. The chairman proceeded to deal with 
tain objections by Mr. Billington, and continued : In regard to the 
1eral aspect of the company’s business, I think we are progressing 
several directions, thou b. our profits per transformer are small com- 
'ed with what they u to be. The profi; made this year has been, 
vever, on account of work 30 per cent. in excess of our output two 
is ago. The high price of copper has affected us during the past 
ш. In connection with our series gear business we have steadily 
reased our sales. We have recently closed down a costly Indian 
mey, which proved unsatisfactory, and are arranging for adequate 
resentation in Canada and Japan. In the former country there is 
wge amount of transformer work to be done at fair prices. I now 
ve the adoption of the report and accounts. 

dr. F. J. MARCHMENT seconded the motion. | 

\ long discussion followed on the accounts, in which Mr. G. R. 
‘itz, Mr. R. Stewart Bain, Mr. G. W. Partridge, Mr. Н. Kolle, Mr. 
©. Walton, Mr. A. M. Billington, Mr. F. E. Wilkinson and Mr. Н. 8. 
isell, &c., took part. ; 

‘he CHAIRMAN made a lengthy reply, after which | 

ir. MORITZ moved an amendment that the accounts be received, 

not adopted. 

his was seconded by Mr. BECKETT and carried by 28 to 17. A poll 
„ however, demanded, and the chairman intimated that this would 
акеп at the end of the pacer} . 

he original resolution that the report and accounts be received 
adopted was then put, and the chairmau declared it not carried, 
a poll on this matter also would be taken at the end of the meeting. 
. Similar course was pursued in regard to the resolution referring to 
declaration of a preference dividend of 6 per cent., and a poll was 
in demanded. | 

n a motion for the re-election of Mr. F. J. Marchment аз a director 
he company, the resolution was carried. The re-election of Mr. 8. 
Beevor as a director was then carried. n 

lr. BECKETT then proposed that Mr. A. M. Billington be re- 
ted a Director. 

his was seconded by Mr. DREW. 

lr. VERNET proposed, as an amendment, that Mr. Thomas Rowe 
‘lected a director of the company in place of Mr. Billington. | 

he amendment was есе | by Mr. VIZARD, and the chairman 
lared the amendment carried. 

lr. BILLINGTON demanded a poll. | 

he retiring auditors were then re-elected, and the chairman an- 
need that after an adjournment а poll would be taken on the 
ous resolutions and amendments which had come before the 
ting. 
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ne is the result of polling in the various resolutions sub- 
mi 

1. The amendment that the report and accounts to Dec. 31, 1907, be 
received, but not adopted: For, 30,057 ; against, 48,064. Thechair- 
man declared the amendment lost. | 

2. The resolution that the report and accounts to Dec. 31, 1907, as 
submitted to the meeting, be received and adopted: For, 50, 352; 
against, 30,407. The chairman declared the resolution carried. 

$. The resolution as to payment of preference dividend and the alloca- 
tion of the balance of profit as shown by the report: For, 50,602 ; 
against, 30,057. The chairman declared the resolution carried. 

The amendment that Mr. Thomas Rowe be elected a director of the 
company in расе of the retiring director, Mr. Billington : For, 49,589 ; 
against, 30,920. The chairman declared the amendment carried. 

5. The resolution that Mr. Billington, the retiring director, be re- 
elected a director of the company : For, 30,970; against, 49,339. The 
chairman declared the resolution lost. 

The CHAIRMAN moved a vote of thanks to the scrutineers of the 
poll (Messrs. Vizard and Billington, with Mr. Biddle as umpire), which 
was seconded by Mr. BERRY and carried unanimously. 


Willans & Robinson (Ltd.). 


The ordinary general meeting was held on Tuesday, Mr. Mark 
Еовтхзох, M. Inst. C. E., chairman of the company, presiding. 

The SECRETARY (Mr. С. S. Essex) read the notice calling the 
meeting. 

The CHAIRMAN then said: I cannot do better than leave the re- 
port and accounts to tell their own tale as to the extent of the advance 
which the company has made towards the recovery of its old position. 
But you will be glad to hear that last half-year an extremely satisfac. 
tory volume of work passed through the shops, and if the profits, 
though во much better than in recent years, have not borne the some 
relation to the volume of work which they have done in the past, that 
i8 to be attributed to the unfavourable conditions of trade. осе of 
these conditions we recommend a dividend on the ordinary shares at 
the rate of 10 per cent. per annum, as last time, though, so far asearn- 
ings go, we have earned enough to pay more. But prudence is en- 
joined upon us, not only for the sake of the financial position of the 
company, the maintenance of which has been our constant pre-occu- 
pation for the last few years, but also by the uncertain state of the 
engineering trade. It is only those who command a speciality who 
can view the future without apprehension. The general condition of 
things is bad, and it grows worse. Our large carry forward, nearly 
£7,900, may, in the near future, prove a great element of streugth. 
Concerning Queen's Ferry, I must say perhaps less than usual, for 
there is a negotiation pending of some apparent seriousness, which may 
lead to а sale. Turning to the accounts, there is evidence of the diffi- 
cult times we were passing through even last half-year, in the fact 
that this time we really are open to the reproach, which often has been 
brought against us before with little cause, that we have a very ex- 
cessive amount locked up in our sales ledger. Оп Dec. 31 it was 
£178,194, some £8,000 more than six months previously. То some 
extent this was due to an increased volume ot business, but in the 
main it represents the difficulty which we and other contractors ex- 
perience in getting payments from municipalities and other large 
customers. The hardehip ‘upon contractors is great. Up to the end 
of last month, however, over £100,000 of the £178,194 had been paid 
off. А new item is on the credit side of the balance-sheet, the «Die. 
sel Engine Suspense Account.” This represents experimental work 
of various kinds, and includes a part of the considerable loss incurred 
over the manufacture of Diesel engines by us. 

You will notice in the report references to changes in the board. 
Everyone, I am certain, will share his colleagues’ regret that Sir Gil- 
bert Clayton East will not further continue his long and valued ser- 
vices to the company. We have done our best to persuade him to 
stop. Apart from other good reasons, personal to his proposed suc- 
cessor, I think we shall most of us be glad to see the name perpetuated 
on our board by the election of his son, Mr. George Clayton East. 
Another matter is the proposed retirement of Mr. Lazenby, whose 
agreement lasts for another year but who offers to retire now чроп 
terms which at any rate effect a clear saving to the company. т. 
Lazenby's functions were formerly partly technical and partly com. 
mercial. Mr. Lazenby offers to retire at once on receiving £600, and 
the directors recommend you to accept this proposal. is reduces 
the number of directors to four. I now move the adoption of the 
report and accounts. | | | 

Mr. А. R. HOLLAND seconded the motion, which, after some dis- 
cussion, was agreed to. | | | 

After the re-election of Mr. Mark Robinson as a director, it was 
announced by Sir Gilbert Clayton East that his son, Mr. G. F. L. 
Clayton East, had withdrawn his nomination for election as a director 
for the present. The offer made by Mr. Lazenby was then accepted, 
and the proceedings terminated. 


— — = aama 


BATH ELECTRIC TRAMWAYS (LTD.)—The report for 1907 states that, 
owing to the condition of the money market during the greater part of 
the past year, the extension to Saltford was not proceeded with, but it 
is proposed to construct this section at the first favourable oppor 
tunity. The falling off in the number of passengers carried has 
adversely affected the revenue, The decrease in earnings is attributed 
to the unsatisfactory weather. After charging expenses of operation 
and administration, there remains £13,368, which, with the balance 
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forward (£380), makes £13,748, from which have to be deducted in- 
terest on debenture stock and on loans and the preference dividend 
for the year, leaving £2,489 to be carried forward. 


CALCUTTA TRAMWAYS CO. (LTD.)—The gross tratlic receipts for 
1907 were £167,377 and the working expenses £104,235, leaving 
£63,333. After paying interest and interim dividends (£48,084), the 
balance is £15,948. The directors recommend a final dividend at the 
rate of 2s. 6d. per share. | 
. CUBA SUBMARINE TELEGRAPH CO. LTD.) The report of the directora 
for the half year to Dec. 31 states that the total receipts for the 
six months were £17,478. 15. 11d. and expenses £6,177. бз. 10d. ; 
leaving £11,300. 155. 1d., added to £6,499- 11s. 61 brought forward, 
making £17,800. 6s. 7d. 253,00) has been added to reserve, which 
now stands at £106,00). Preference dividend absorbs £3,000, and the 
directors recommend a dividend at the rate of 6 per cent. on the or- 
dinary shares (tax free), £7,000. 6s. 7d. being carried forward. The 
company's cables continue in good working order. 


1 EDWARDS AIR PUMP SYND. (LTD )—At the meeting last week, the 
chairman (Mr. C. W. Milne) said that.since their last meeting a 
number of largo turbo-generator plants had been erected by local 
authorities and companies, to which contraflo condensers and Edwards 
air pumps had been supplied. . There were indications that there was 
going to be an enormous business done in connection with the con- 
trafló condenser. Their patents would expire in September, 1910, but 
they had set aside sufficient for the redemption of the purchase price of 
the patents. The directors had also been negotiating with the patentee 
of a double-acting pump on the Edwards principle. 

- ELECTRIC LIGHTING & TRACTION СО. ОР AUSTRALIA (LTD.)—At the 
meeting on Monday the chairman (Mr. J. B. Braithwaite) said the 
directora were unable to recommend any distribution on the preference 
shares. The company had been working under great drawbacks for 
several years owing to exhausted capital and the difficulty of raising 
money for absolutely necessary extensions. They hoped in the next 
few months to be able to make arrangements to place the company on 
a sound financial basis. 


GREAT NORTHERN TELEGRAPH OO. (LTD.)—The directors announce 
thar, although the корп for last year have decreased by about 
£22,000, compared with these of 1906, the board propose to distribute 
the same dividend and bonus as in 1906 —viz., 20 per cent. (inclusive 
of 5 per cent. already paid), and to carry the usual amounts to reserve 
and pension funds (£55,555 and £8,333 respectively) Тһе dividend 
equalisation fund will be increased only by the interest on the same 
for the year. 

 HARROW ELEOTRIO LIGHT & POWER CO. (LTD.) —At the meeting last 
week the directors reported that progress during the past year had 
been satisfactory. The total receipts for the year were £8,862. 1s. 8d., 
against £7,957. 16s. 1d ; the total expenditure (exclusive of amount 
set aside for depreciation) was £3,867 5s. 7d., compared with 
£3,284. 16s. 10d. £1,900 was set aside for depreciation. The balance 
(afte? deducting interest and interim preference dividends; was 
£2,521. 1s. 11d., and the directors recommend a final preference divi- 
dend (£374. 19s. 3d.) and а dividend on the ordinary shares of 5 percent. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.)—The directors have deter- 
mined, subject to final audit, to recommend payment of a dividend for 
the six months ended Dec. 51, 1907, of 17s. 6d. per share (making, 
with interim dividend already paid, 6 per cent. for the year), and a 
bonus of 20s. per share, both tax free. They have also determined to 
recommend a special distribution of 15s. per share, tax free, out of 
interest accrued pum d the year upon investments. The dividend, 
bonus and special distribution will be payable on May 1. Thetransfer 
books will be closed from the 15th to the 28th iust. inclusive. 


NORTH OF SCOTLAND ELECTRIC LIGHT & POWER CO. (LTD)— The 
report for 1907 gives the following particulars of the progress made in 
the towns served by the company : Montrose, 8 c.p. dd connected, 
19,308, against 18,740 in 1906; Brechin, 16,599, against 15,917 ; Inver- 
ness, 16,655, against 7,617. The result of the year’s trading, ineludin 
£101. 14s. Sd. from last year, shows a gross profit of £1,793. 1s. 
After allowing £611. 3s. 3d. for interest on debentures and loaus, and 
writing off £115. 10s. 1d. balance of exhibition suspense account, and 
£467. 11s. 2d. depreciation on free wiring and meters, and putting 


5 ld. to reserve, there was a loss of £98. 9s. 3d. to be carried 


THAMES IRON WORKS, SHIPBUILDING & ENGINEERING CO 
ME ‚ (LTD. )— 
The profit for 1907 was £20,852. After paying debenture наса е 


balance із £8,233, added to £30,930 brought forward. The directors 


recommend payment of the final preference divid i і 
£5,000 for redemption of debentures, а. 


— 


NEW COMPANIES, MORTGAGES AND CHARGES. 


——— 


NEW COMPANIES. 
eee ue (LTD) (91,823). Reg. March 24, 
of electricians, mechanical and i 

| , eneral engineers, dealers i i- 
city, manufacturers of electrical. . &c. First direct эң 
eimers, O. Spatz and Н. G. Haertel. : PERS 
А 609 (LTD.) (6,783). Кер. in Edinburgh on March 21 
ior ke a й и vi shares, to acquire business of electrical contrac. 
J Mili ' | i T n hy Edwin I. Ewen, of Aberdeen. First directors 
"t v and J. Raflan. Reg. otlices, 129, Union-street, Aberdeen, "y 


471, 085. 


FIFE SYND. LTD.) (6, 787. — Reg. in Edinburgh M i 
£10,000 in £1 shares, to purchase, lease or ker е 
and work any light or other railways, electric or other tramwars a 
паке lighting or power шешн, and to take over the contr 
of the statutory rights and powers under the Dunfe istri 

Tramways Order 9 0 Act. N 

MARPLES, LEAOH & CO. (LTD.) 

£20,000 in £1 shares (14,000 6 per cent. cumulative preferencei, t; 
adopt agreements (1) with W. M. Rolph, R. A. Marples and 86 
Leach, and (2) with R. A. Marples and S. G. Leach, and to carry on the 
business of electricians, electrical, consulting, mechanical and genen 
engineers, makers cf and dealers in electric tramcars, motor cars aml 
other vehicles, manufacturers of and dealers іп dynamos, motors tele 
phones, bells, electroliers and are and other la:nps, distributors and 
suppliers of electricity, &c. First directors, W. M. Rolph, К.А. 
Marples and S. С. Leach (managing directors) Rez. ottices, 5.3) 
Artillery-lane, Bishopsgate-street Without, London, E C. 


NORTH BRITISH ELECTRIC POWER SYND. (LTD.) (97,427. Rer. 
March 31, capital £4,325. 10s. in 4,300 “* A” shares of £1 each and ö.) 
„B“ shares of 1s. each, to promote a company or companies for cea. 
structing and working an undertaking or undertakings for the рев. 
ration, distribution, supply and employment of electricity, ta de 
agreements with the Hon. F. C. Stanley and F. M. Voules, B. Ben 
heim and W. B. Cownie, and the National Electric Construction Cs 
First directors, J. T. Jervis, B. Bernheim, W. B. Cownio aud Sit Hon: 
Gordon, Bart. Reg. office, Queen Anne’s-chumbers, Westminster, S.V. 


PRIVATE TELEPHONE CO. (LTD.) (97,437.)—Reg. April 4, арш 
£1,000 in £1 shares, to adopt an agreement between M. Atkinson anl 
M. C. Greenhill and L. M. Porter, and to carry on the busines int: 
cated by the title and that of electricians, manufacturers of aud dealen 


(97,502.)—Reg. April 6, capital 


‘in electrical apparatus, &c. First directors, M. Atkinson and X. C 


Greenhill. 

RIPPINGILLE MFG, CO. (LTD.) (97,407.)—Rez. March 3), exi 
£2,000 in £1 shares, to take over the business of a manufacturer a 
electric fittings, iron, steel and brass castings, &c., carried on a tb 
Rippingille Mfg. Co. Reg. office, Plume street Works, Aston-jasta 
Birmingham. | 

“X” SYND. (LTD.) (97,434.)—Reg. March 31, zi £10X in 190 
ordinary shares of £1 each and 2,000 deferred shares of Ie. c.n 
acquire and turn to account any invention relating to the ыен 
treatment, storage, application, distribution and use of аир) о 
бо заггу on the business of electricians, ergiveers, sup jers o 1 
dealers in electricity, manufacturers of electrical apparatus, c. 


MORTGAGES AND CHARGES. 


ASSOCIATED BATTERY 00. (LTD.)—Issue on March 21 of £1,075 5 pe 
cent. debentures, part of series created Feb. 26, 1908, evan 
charged on company’s undertaking and property, present auc i т 
including асаа capital. No trustees. No previous sue € "7 
series. 

U * 

MAXIM ELECTRICAL CO. (LTD.)—A charge on the companys 07, 
taking and property, present and future, dated April 2, to secure £54 
has been registered. Holders : Barclay & Co. 


CITY NOTES. 


i 
MEMORANDA (April 9).—Bank rate 3 per cent. beg ek 
1908: Price of silver 252—258. du oz. Consols ү 0 Un 
money, and 874—875 for account. Consols Pay Day, Hiebe |ы 
and Shares Continuation Days, April 27 and May 6; alk 
April 28; Pay Days, April 10 and 29; Mining Share carry oe “ 
April 24. з, ce 
RICES ОР METALS (London). —Copper, cash, 58} =a; i pu pl 
59-594. Lead, English, 144; foreign, 150 u ii we 
213—218. Tin, English, 145—144; foreign, cs E951 ; one mua 
months, 142—1424. ron, Cleveland, cash, 52,4499! 
1/141—51,;3. — jns >” 
54 ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The detn je 
solved, after placing £5,000 to credit of renewal 115 ler G. 
interim dividend for the quarter ended March 31 0 к н tack 
the ordinary stock and £1. 10s. per cent. on the ре? 
tax), payable May 1. Tue pre 
COMPANIA TELEGRAFICA TELEFONICA DEL PLATA =T |. 
1907 was $119,028 m. n. and a dividend of 15 per cent. is 1 
KALGOORLIE ELEOTRIO POWER & LIGHTING COM ү, 
directors have declared a dividend on the preference 3l andthe! = 
of 6 percent. per annum for the six months to ee 
recommend a dividend on the ordinary shares at the 1- 
per annum for the six months to June 30. non -I. 
MIDLAND ELECTRIC CORPN. FOR POWER D plane 
counts for 1907 show a loss of £10,139, increasing UP 
tet 
STOCK EXCHANGE NOTICES.—The Stock Exchange om io 
appointed April 14 a special settling day in an f £r 
tion to provisional certificates for a further р anty of Loc 
6 per cent. cumulative preference shares of the n ited to EI - 
tric Supply Co. (Lid. ). A quotation has also been g F the Rie deel 
first mortgage, 30 year, г cent. gold bonds 0 
Tramway, Light & Power Co, (Lid). ih M 


SUBMARINE CABLES TRUST.— The coupons de on lala, 
paid by Messrs. Glyn, Mills & Co., 67, Lombard - street. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELECTRICAL COMPAN IES’ SH SHARE LIST. 
RECEIPTS. "пш © | Prio | БАТЕ aana, Business 


DIVIDEND 
$ AME. w YIBLD- WEEK TC 
; 0 — - Apri. ED. Dos: APRIL 8. 


— High- Low- 
ELECTRICITY SUPPLY. £ s. d. А eet. | est 
9/0 |tBournemouth & Poole Elec, Вар. Ord...) 12—11 | (30 x54. бе Жо 
4/6 | Do. 43 per Cent. Cum. Pref. ............ = ngsd s КА ceo 
£ 2 2 6/0 | Do. 6 per Cent. Cum. Second Pref. . 10 — 108 а 9 48 Jan. July 
berdeen Corporation . Apri 1: 1и|- ив 4 | sw |= Hé | Do. 4 per Cont. Deb. Btook Ce MICH толто lo 
irdries . ere . . . | March 37 333 i 13 3,726 + 5 Bromley (Kent) El. Lt. & Power Shares E 411 0| May Nor 
nglo-Argentine..........-| April 1 | 18,841 | + 3,401 | 13 | 338111 |+ 6851 Do. Do. lst Ређе 98—93 411 0 | May, Мот... 
yr Corporation . . 1 4 207 — 114 47 13.288 — 5/6 | Rrompton & Kensington Elec. Sup. Ord. 8 8} 4 10 0 | Mar Sept 71 
aker Bi & Waterloo Bye „ 4| 3,075 | + 845 14 | 48,265 |+ 8/6 | Do. 7 er Cent. ЁтеГ....................... 0587101 3 19 0 June Deo| «| l 
499900000290 000 950 900 000 оз ‚| March 37 165 = 3 13 1,987 + 4% Central . Со. 4Y Guar.Db. Stock 8 —4 6 1 6 Feb, Aug 3} | А 
ТАРУ ЕЕ 27 333 | - 562 13 2,607 + 2/6 | Charing Cross End & City) l. барс со 3i- 44 s о 0 Feb Aug 
sin 9 ii- э F ans ig Do: 4 Pe Cent Deb. Bloc k (red.). 96 —$9 4 1 0 Jan, Jupp. 
Vei PIT ase 2 oc p 
iirkenhead mon. „ 4 634|- 172 1 6,261 + 2/8 | Do. City Undertaking 43% Cm. Pref. - -u | 5 : о Јав, Ушу 3 
& Mid. .........| Maroh 20 mit Bj n SIME Se 2/6 Сн Electric Supply Ord. ............... ioi ata а 6 9 June, Deo 
lackburn Oorporation -M MT xi Vs sis 14X |* Do. per Cent. Deb. Stock (red.) .. 06108 518 0 eb Aug 10% 10 
Паскроо! Corporation . „„ 31 313 oe 353 52,416 |- 7/0 city of don Electric Lighting Ord.., Aids 416 olia Jus a: 
ооп Corporation.... . . . April 6 2.240 3 1 2,340 |- 6/0 |t Do. 6 per Cent. Cum, Pref. ............... 193 —198 319 6 June, Dee 
lombay March 12] 3,8938 | + 399 | 10 24,368 |+ ‚| 6% ро, брег Cent. Deb. Atock (red.) 10 —104 4 6 6 | Jan, July 10 
iournemouth Corporation. ., Vn˖!, on H s fae | Do. $a per Cent, 2nd Deb, Stook (red) es Ds} 5 6 0| April, Ox Ж 
= ` - D $ o 0 — | * i 
mat deu agin ; эди + | i d AR NT ICD PET MEE C ME 
righ aus » 5 116|- 881 1 505 |- 6/0 |tCounty of London Elec. ‚ Supply Ord...... | ha 1 1 3 Mar Nu 1618 
wistol Trams & Oarriage...| ., 3 4,538 | — 2,200 13 | 58,618 j- 6.0 t De 6 per Cent. Cum. Pref................ IX —ll 4 2 6 Jun, July 0094 | .. 
menos Ayres & Belgrano. „ 1| 8,831 | + 738 | 13 | 48,000 |+ 2 Do. 417 Deb, Stock (all paid) (red.) в 101 4 9 0| May, Nov ^ 
harnley ton .... „ 4) 1,888) — 11 4418s A По: гес Mec CR оооло оор 
turton Corporation.. . „ 5 260 | - 55 | 62 14,416 |- {Folkestone Electricity Supply Co. Ord. 4 6} | 412 6 | Mar, Sept - „> 
jury Oorporation өөө згө өөө] — » " _ ж. 2/6 t Do. 5 r Cent. Due Tee ete көмө mm 94 —97 4 13 0 Feb, Aug Ў m 
lamborne-Bedruth ......... КЕ 00 255 43% | Do. ist Deb. Stock (гед)............... e3-6 6 7 0 April. Oct, 6. 
Jardiff Corporation .........| March 28| 1,959] - 121] 53 | 109,253 |+ 4/0 tHove Electric Lighting Ord. ............... 71 —5 C 
lavehill... vous n» 27 69 | - 2: |. 13 705 |+ 5/0 | Kensington & Kn: ehtsbridge Ord... 5 Jan, July : 
моба! London Hallway - april 4 | 6,054 + 40 M 44.110 А De. dee cene DU BUR) T о pL 
haring Easton Hee! “| 4% | Do. ( per Cent. Deb. Stock (red.)... 
Ihatham & Dist. Lt. В „ 3. 647 — BLL | $18 | 7,943 |- | 4% |tKensingtn. & Kngtbg, Co.& Notting Hill) , 101 | $19 0 April, Oe t 
Hty & South London 0 3,178 | + 484 16 | 47,037 [+ Co. (Joint Station) 4% Deb. Sock (ы) 88 —92 4 18 3|Jan,July ..| .. 
lity of Birmingham eee cee vee .| March 2? 3,663 = 173 13 53,669 * . 43% Kent Elec. Power Co... %. 1 —18 4 18 0 Mar. Bept ae ee 
lolchester Oo tion ... [II] April 1 165 = 180 13 2,014 ia 1/6 London Electric Supply Ord. , 0000000097 4 -5 6 0 0 Mar. Sept К 
ork Electric OO. „ 3923 - 116 | §13 5,105 |- 8/0 Do. 6 per Cent. Pref. ..................... "| 90298 480 Jan July UN 
roydon Corporation ....| „ 3| 1,335 | - 851 1 1,9338 - 4% 4 per Sent: 1st Mort. Deb. 4j-bà 640 April, Oct | e 
evonport & Dist. Trams. . March ч 3 HE M вове 3/6 uu tan Electric Sup. g Ord. V 
А m D = Do, r Cent. Cum. Frei. ............ mE 8 . P 
оз к mie E ш, E p КЕ THEBE 
ee nee етө ооо о э, U t т 7 р , Cen | € : Dee oe ee 
'undee Corporation ......... Apil 1| 1,1138 | - 66| 46 | 52,417 + 8/1 Newcastle & Dist. Elec. Ltg. Ord. . 95—99 411 0 Jan, Ju | -. >. 
ast Ham Council . so. 4 e69 | - 302 1 809 |— 4 H Do. 4» per Cent. Deb а B4 0812-0 Feb Aue ..| .. 
xeter ration... ...... March 31 134 e. 153 15,31 |+ 6/6 | Newcastle Elec, Supply Ord. . estes d.n 415 8 Feb Aug 
alkirk and Distriot . .. .. April 1 263 - 63 yim 5% | Do. брег Cent. non Cum. Pref. . 95 97 4 8 4| Jan Juyi e . 
iateshead & Dist. Trams 27) 982 - 90 | 13 | 13,012 |+ 4% | Do. 4 per Cent, Mort. Deb. red. 1907. 95 — Mar, Aug | © 
Jasgow Oorporation. ° April 4 17,641 - 1016 1 dert + 17 Norihern € сешп pe Bup. Tee TYE TT ayy 05 —97 4 18 9 Jan, July E > 
оос ооо ооо еее % 000 өөө ee 4 115 = y ha 4 0 Fc - 2 : March à ve 
jravesend—Northfleet......| March 27 188 — 68| 18 2 ш 8/0 Notting Hill Electrio Ord.................. 2 P ^ 5H D MARS Se ed 35 
төм Northern & City Bly.| April 4| 1,666) = 39) 14 | 35,049 |- 4/6 | Oxford Blectrio Ord, - eem o TEE EM 6| Maret "7 
tNorthern, Plocadilly,@e e „ 6,685 | + 3005] 14 | 75,860 |+ X | Do. 4 por Cent. Deb. Btock . 74-53 6 1 8| Feb Aug 
reenock & Port Glasgow...| March 27 463 | - 15 " P = i Bt. Do. T pe кп mel mee Ord.......... ae 13 9-9]: Keb. Aug Шы 
lartlepool Tramways ...... ee 37 181 - , = per en e ЖАЫ В Jan Jul as 
lastings Elec, Trams Oo.. April 3| — 817 | - 1,088 | 14 | 10397 |- 83% 84 per Cent. Deb. Btock (red.) .. eas} E 
. . .» 4 *501| - 93 1 2500 |t 6 .. Seng Markets Sb Mock o Ord... 70 —7 5 8 o Feb, Aug . 
ford District Оооой ...... | ae i EIE 4% 4 per Cent. Deb. Btoek.............. eae oa [iu DA > 
koston District Council . „1 122| - 77 1 $/0 | South Iondon Electric tb Bower ч. —p 400 К is 
wich tion ...... » 4 831| — 112 1 з= 0/6 South FA 'n Elec. Lt. & Power ro 14—18 5 2 0 Feb, Aug » 
lle of Thanet Со. ооо ово те ” 4 311 B 895 14 МУРУ 5 y m ent, Cum. Eie 99 —102 4 8 0 | April, Oct 991 991 
row . . March 27 916 = 69 12 н Do. iint Db. Stk. Red... '"U"| Ор ФА 10 18 0 | April, Oct . 
ey ITYTI ‚| April 2 165 - 86 40 7018 + ее ectric Supply Ord. E ecce eos 1} 226 10 10 0 | April, Oct ee 
asta & Distrish.| March 27 ss |- 18| 13 | 106 |- зе |t De 5 per Cent, Cum. Pre тё: а Куш бл А ADH’ Oct : 
Шоагпоск Corporation. April 4 142 | — 30 | 46 239 = 44% |t Do. 42 p. per Cent. 1st Mort. 71—8 6.5 0| Mar,Sept 71 7H 
Оо. · 1,225 | - 214 | 13 16,2 + 6/0 8 Elec. Sup. Ord. ..... m Jan, Jul is 
anarkshire Trams » : 206 5-5 |43 0 у 
ancashire United......... ; 1,258 | + 1,355 | 18 ш + 2/8 | Do. 4j por Cent. Cum. Pref. | 
pamington . Match 37) 121] — | 22 1 3.888 f ELECTRIC RAILWAYS, TRAMWAYS, Ac. 4 т 0| Jan, July 0 1 904 
ee n . April 1| Seisa] Z 587 4 | sem |- 4% | Baker Bt, & Waterloo 4¥ Porp. Db. Bt. ERU Сода ddr, 1 
sicester eporation r н — 69 147 93,866 |+ 10 Бап Biles. Trams Pref. ST i i278 E0579 pri лу = 
zich Corporation ... . t" 105 — 17 1 105 |- т Cent. Cum. Pre (red. s — 416 0 ' April, Oct e 
e go n 169 | 14 | 19,380 |- t Do. | 1st Mort. Deb. Btock (red.) . 96 |415 0 Jan, July. © .. 
iverpool Overhead Rly. ..| „ 1,434 | — 35 13 129.815 45 B'ham Midland Trams 4} 1st Db. ВЕ. 98 - 104/811 9! Feb Auz ee 
\verpool Corporation ...... Wen | ae lick. ас (Gell Ath: |+ 9% Bristol Tramways & Carria o Ord. Өй 10 —164]811 9 , Aug "5 
codon United .. Apt 4 E839 с aosa | 14 | 7030. |- Ф | Do. Cum Pref. (fully paid). 3533 s 
Neisser LI Do. r n PTY eT IPE ооо ооо оо епа 1 
унео; ШИ кора ө 1 11% Ы i British. ectrio Traction Ord.............. ya 11 14 0 N n 45 
aidstone Corporation... „ 1 ates | ов 1 | вав 4 6/0 | Do. 6 per Cent. Cum. Pref... "| eg 5 8 0 April, Oct 914 93 
ter Corporation » 4| 14,196) - 1, ч и 20,664 + .| 6% |t Do. 6 рег Cent. Perpetual Debs. ...... -| 981 ry 600 i Aor s 
ersey Railway ...... » 4) 1,918] - 45 | 13 зм l- "ea Do. 4j per Cent. ?nd Deb. Sek = О е Fe Aug 77 TH 
erthyr... March 37 190 | - $(17| 1 | 125,495 |+ ‚| 87 Сена ndon Ordinary DR z 414 0| Feb, Аце. 83]. .. 
etropolitan ‘Dist. Railway April 4 | 9,276 | + "L| 12 57609 + 4 Do. 4 рет Cent. Pref. Stock. 81L 3 feb' бу gà 
etropolitan Elec. Sepe Maren in| Mene ame te Н 3,667 |+ |3 Do. Deferred БСК R 818 0 Jan, July 101 100 
slson Corporation . . April 4 127 + 4 АЁ с Eton Amped Per. Db. tir. Д 
3,758 | - 1,175 | 1 3,158 4t arin .Pref| 48-44 | 5 2 0 | April, Oct ; 
„ dn. 4| 60 1 1 cos |- 2/6 | City of Birmingham Mert. Bebe. . ga —101 | 819 0 | April, Oct 1 
On. 'T1 - т Cent. lst Mort. 17008......... 4 zt 
San Goiporaiion:| 5 3^ а 11 as | em) - у City а вошь London d Con. Ord. .| 9-1 4 5 0 Feb Aug D 
даш, meas Hyde... Min A 10 = id М $51 4 5 ре Cent, Perp. Pref. (1891) . as 12 Zik 4 7 0| Feb Aug 
rporation . ... . Ар „ ! NU OMNI EN к Ынна = , 
th (N.B.) Corporation | „ 1| 18 146041 19467 lE EE D Ve cis edt o redu. M. x 
wth (W. A.) Elec. Trams. „ 3 1,443 | — aTi 1251 + 57 . (1908).. 401 abe | 17-0 May NOS Lu EE 
terborough . TAM re ee я 1,605 |- || 4X | Ро. 4 per Cent, Perpetual Debs. ae 11213 4 10 6| Reb А | | 
созса Oorporation «| April 4 1,605 | - 1, 14 33'515 + 7/0 | Dublin United Trams. Ord esca 4 9 09. FO. roo oe . 
(фепев . e.. March 27 1,831 | + АЕ] 13 9.218 6/0 | Do. e per Cent. Pref... ү Feb, Aug 1 
eston Corporation .........| Ар! 1j 689) - 29 E „ | Gt. Northern & City Biy. Pret. Ord. (4%)} “ad le 30 Feb. Aus 6. i 
therham don. d. 23 12 588 + 4/0 | G. Northern, Piccadilly & Brompton Ord 97 06 4 9 0 Jan, Juls 881 83) 
mary si FN #|- z| 1 аз - 4x | Do. 4 per Cent. Deb, Stock ö Km. F. 4 —4 1 5 0|ManSept 4% 
lord Corporation у... Ар б ес SER 574 4 4/0 | Hastings & Dist. Elec. Trams. 6°, Cm. 95 —98 4 12 0 April, Oet 9&1  .. 
ооо оез ого ооо о eese March 25 44 = а 2 8 4*7 bz » 1 Do. 4 Lb. St. - 6666444444 „ «в» 103 Е 114 7 17 0 Маг, Бері Е 
оа cal today saa APRI mae Ce 201 11 266 ar |! Imperial Tramways Ord.... — 94-10 9 5 Б | Маг Se | ра ee 
uthend D. Я 286 _ 301 12 1.862 Ж ex t Do. 6 r Cent. ref 03 —94 | 415 9 Jan, July i 5 
uth Metropolitan 0 ‘| March 27 eal B 93 13 2.378 - » 492% 1 Do. 4 per Cent. Debs. se» 9009 Pre af 3-18 | "m Mar, Sept 7 $4 ae 
uthport Tramways...... á 839 al 12 10,263 + in Lo of Thanet B. T. & Lt. 5 per Cent. Pre 5 fae dale ce 
uth Staffs... „ 27 839 | - e an 39.700 4 ‚| 4x | Do. r Cent. Deb. Stock 9110] 5 13 O| Feb Aug 
ub'dge, Hyde, &., Jt. Bd. » 31 262 - 2 | ' 6/д а Tramways ..... b. St. 91 —94 5 6 0 Jau, July 
nderland Uorporation ... - ө A iW .| 6% 1 Utd. Trams б Prior aes 1g— T Feb, Aung 
Nue Tu ea РН 87 14 12 | 10108 + FFC u- 710 0 Feb, Aung 
‘ansea Trams ........... „ 27 874 | - ' 6X Do. ресс. Pe РРР e e 85 — 87 4 11 0 Jan, Jul di P 
un eren eno eee eee eee». | March 37 38 13 19202 |- 5/0 iode nited Tae 6X ‘Cum. Pref. 80 —85 4 11 0 Jan, July 8) 
nemouth and Distriot ...| „ 27 141 — 98 417870 1 4X | Do. 4 per Cent. 1st Mort. Deb. Stock "ai Feb Aud |. 
neaide Trams Co.. DETUR April 1 319 | - 645 14 | А ‘ell + Muny B. Ord. Stock soe 6 ает ооо ого ооо 8 6 = | e x 
Mlasey Distrio Council March $1 1,082 . 1 1 | db ы oe r Cent. Perp. Pref. . f. v» ves == z April.. Й з .. 
: | Apes % 7% ow € [t Metropolitan Elec, Tramways ре уў 514 0 Feb Aug! f de 
Msall Corporation .........! 5, 529 | Е * 63 19,881 [+ Do. 6 per Cent. Cum. Pret. ee ee TE | Jan, July | NS. 
aad aaraa a 105 — 10s 1| 218 + r Cent. Deb. Stoch i: ji 41 —4 1 2 9: Feb, Aug 4, 40i 
:st Ham Оо каноо. i 3,165 | - ын 12 292 — Metropolitan Bailway Соно! ed ...... 63—63 4 16 Feb, Aug 671 66 
se ott йоне ые рр March , dol- 4 | эю |+ Surplus Lands Stocks... 86 —:9 319 9| Feb. Aug 88. ; 
vechampton бо. 2727) ы AT | ЯШ = 22 43 | 30/348 per Cent. Preference... 76 —9 `4 9 9! Feb, Aug | 77] 771 
0 богра. "ө .| April 1 Qe 13 $81l |- 84 per Cent. Prefereuce agate 72-76 1 13 4| Feb, Aug 74 ia 
тоевбет ........................| March 27 332 - p 12 1.069 |+ 3$ per Cent. Convertible Pref....... се | 813 6 Jai. July 931 92 
exham ....... a kae bla rad 37 81 bee a 14,860 per Cent. Debenture чокы 89 —92 1318 0|Jan,July 90$ 80 
tkshire W. B.T Trams April 5 1,108 > " EN 10. 383 per Cent. „A Ditto... С 3 
‘kshire Woollen District. March 27 854; - — 9 Plc T dar- 
hese com он аге with the corresponding 
us 3 days, f Partly oleotcioal. . Minus P days. 12 


Бї. 4 


3 i 
100, 5% Do. 5 per Cent. Ist Mort: Debs. кты). 9? 


1 0,02 Richardscra, Westgartb & Co., Ltd. ori. 


—- -me = n 


16 17/6 Do. &$ per Cent. Pref. Stock 
‚ AX Lo. 4 pcr Cent. Mort. Deb. Btk. (red) 101 —104 


сь 32,6 ]nào-Europeanp... 
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— ä¶—œEœ46ẽͥ8: ч тс сите EOM. 
ELECTRICAL COMPANIES 


rr. J | Price RATE руутрвир | BUSINESS | d das Тро Пат Ro 
, E. Wed. | YIELD- DIVI-| NAME. W 
AL FAN April 8. . | 2 DeD ed, à; 
‘ELECTRIC RAILWAYS & TRAMWAYS— (Continued 224 r TELEPHOUES. | 
«+ Metropolitan District Railway O — 11 —12 1С0` d Amer. Telephn. & Tel ‚ Cap. St. .. .. 110 1147 
И Do. Extension Pref. (5 per Cent. yo 20 — 25 | sil 67 Do. Coll. Trust $1,0004 per с Ваз 95 —87 
3 Do. Assented Fxt. Pref. (Int. Guar. by, 8 5% x £8)—101] 
. — Und. Elec. Rlys. Co. of London, Led.) 44 —48 6 5| 8/0 | Chili Tele оре . e T, 
3% | Do. 8 per Cent. Consolid. Rent- charge) 73 — 78 17 1 0/98 | Monte Video Tele! abe Ord... " juu 
44 Do. 4 per Cent. Midland Rent- charge 100 —104 17 95 ea 5 с саса . а 1 
13% | Do. Guar. Stock 4 per Cent... — 40 — 16 . ex. 5 со. Ee Ви Stock 21 —1@ 
Єў Do. 6 per Cent P. rp. Deb. Stock .....| 108 – 118 6 . 68 р сес, = „„ 108 —110 
44 Do. 4per Cent. Ditto.. = 7 /0. o, 6 per um, let eese 10 —12 


. | New Gen. Tract. 6 per Cent. Cum. Pref. 


3| Potteries Rlectric Traction Pra. "E 
Do. 6 per Cent. Cum, Pref. .............. : 
Do. 44 per Cent. Deb. Stock.. 95 —96 
1 0,73 | В. Met. Elec. Trams. & Ltg. 6% Cm. Pref. imli 
4X | Do. 4 per Cent. Deb. Stock ......... .... 78 —82 


100. i | Sunderland Dist. Elec.Trme.5*Y1astMt.Db. 73 —78 
X 1 Underground Elec. Rys.Co.of London... 40 


5 Ae | Yor Yorkshire (W.B.) Elec, Trams. о PEN 1—1 
no per Cent, Cum. Pref, ...... .| 8-8 
4 | De. 4 per Cent. Ist Debs. . ... E4 —87 


ELECTRIC MANUFACTURING, &c. 


! 14 Do. 6 

104 | Babcock & Wileox Ord... KEEN 
од, Do. Pref... 1 
6/0 Brit. aes ы xd&bns 
8/0 Do. 6 per Cent. Pref eceees 


442 | Do. 4j per Cent. 1st Mort. Deb. (red.) 109 —105 
44% British Thoms‘n-Houst’n 44x Ist t.Db. 92 -97 


re British Westinghouse 6 ent. Pref... 


Do. 4 per Cent. Mort. Deb. 008; ее 45 — 


2 Rrush Electrical Engineering ... 


Do. 6 per Cent. Pref. non-Cuth. . aes oe 


ве i Do. 4j per Cent. Perp. 1st Deb. ЫЕ 7 


Do. Perpetual 2nd Deb. pee . 63 —68 
5: 5/0 | Callender's Cable Con. Ord... dns 
Б 2/6 | Do. 2 er Cent. Cum. Pref. . 
St. 4432 Do. er Cent. 1st Mort Debs. (red. ji 
1 i Castner: ellner Alkali Co. ..... ............ 
: | Do. 44 per Cent. Ist Mort. Deb. (red.). 
Chadburn's (Ship) Telegraph Ord 
10% 1 Do. 6 per Cent. Cum. Pref. ............... 
) 0% | Consolidated Blectrical Co . X 
Consolidated Signal Co. . 1 0 011 
1 0/74) Do. 6 per Cent. Cum. Pret. . gue М 
* Crompton & Со. (Мов. 1 to % 000) . Beene 1 


0/71 Davis & Timmins . 


2/0 Dick, Kerr & Co. Ord. —.— . 13 — 
o/g it Do. 6 per Cent. Cum. Pref. . — — 1 =} 
44%' Do. 4jperCent. Deb. St ock . "T 10) —103 | 
2/6 | Fdison & Swan United (*A" Sh. ) (28 pd. ) 

4/2 Do. (45 paid) 

4% | Do. 4 per Cent. Mort. Deb, Stock (rd.) 78 — 

5% |t Do. Брег Cent. 2nd Deb. Stock ......... 85 —57 


Edmundson's Elec. Corp. Ord. ..... 
m Do. 6 per Cent. Cum. Pref. . 


Җ‚ 492, Со. 4j per cent. let Mort. Deb. (тей. 58 
^ Ficetric Construction Со,.................... 1—3 
ne | rer Cent. Cum. Pref. . 13-33 
er Cent. rem Ist Mort. Debs. C4 — 8 
м0 9 lectric (1900) 5% Cum. Pref... 72 
. А 


t Do. 4 per Cent. Ist Mort. Debs.......... 87 — 
t 1/0 Benley's Telegraph Works Ord... "EDIUISII 
Do. 4j per Cent. Pref. 11- 5] 
1500 з Er cent ш Mort. i pa 190.108 
naia Rubber, Gutta Percha, &c rks. —1 
1ce 42 t Do. 4 per Cent. Debs. (red.). КҮ {8 —1‹0 
J 7; National Elec. Construction Co. . 


1/0/74 To. 6 per Cent. Qum. Pref. . 


14 
er 44% Jo. 2 per Cent. Perp. Deb. Воск «i sł 


timplex Conduits Ord. . — 
lo. 6 per Cent, Cum, Pref.. NM кекен» 


} 2/0 (Vickere, Sons & Maxim, Ltd., 


1 0/6 + Do. b per Cent. non- Cum. Preference i И 
( 


| 5% |t Do. Б per Cent. non-Cum. Preferred 
. пе А per Cent. lst Mort. Db. Sk. (red) 102 —104 
49% рег Cent. 2nd Mort. Deb. ed) 102 —104 
10 6/0 I G. w te & Co. 6 per Cent. Сш 8- 
b 3/0 Willans & Robinson Ord.. iini didi 
0 | Do. 6 per Cent. Cum. Pref. ............... | .91—14 
Do 4 per Cent. 1st Mort. Debs. . 72 —77 
TELEGRAPHS. | 
! в» | Amazon Tele graph... ee вес ооа 090 2 —3 
„ 5X | Do. Брег Cent. Debs. (red.) —. 84 —7 
St. 26/0 Anglo-American . о.е... .. ББ —58 
80, Do. Preferred ...................... — $9 —101 
14 | Do. Deferred ..... | lfà—14 
- 4% \tCommercial Cable 4 per Cent. Leb. Bü. 85 —£f8 
1070 сша Que Or T per 7À—t1 
| 0 reference 10 per “Cent... — — 
2/0 'tDirect Spanish Ord... я кк E 34 
5,0 t Lo. 10 per Cent. Cum. Pret — өөө 9 
44% y Do. 44 per Cent. Deb. . ... „ 2 
405 пиа N 31 заса Cable .. J 
| irect West India Cable 42% В, rd.) = 
25% | Fastern Ordinary ee Е p» ( 8 а 


2/6 | Eastern Extension. 
. 4% Ic. 4 per Cent. Deb. Stock 
4% lasern & 8. African 4 K Mort. Deb. 1969 


4% Do. 4X Mauritius Sub. Debs. (red. ). or) ло 


$/9 C. N. (oi Copenhagen), with Co 
ТУЖ Halifax & bermuda t4 upon 72... 


— 54 — 67 
tl Маскат Companies ‘Common 89 
М Шо, ere e e B8 ea 
Ку arcani s Wireless leleg. Со. ыш... 
1% Pacific & Europe'n Tel. lew. Co. Wb. e 8 — 
4/0 | West African Jelegraph Shares... 
1/8 West Соа:1о1 Ameries . 1 
47 Do. 4 per Cent. Debs. . e 01-4 
is West India & Рапаша .... ЖОЙ А: ET 
9000 nb { Io Cat lst Prei. Ne M 9j 
20, о, er Cent.2nd Pre Е 
100 67 lio. Бү er Cent. Debs. Eus —— ofar, o 
10 2/0 tV емегп З ейертарһ ..... Ке 1 m 
. 4X Do. 4jer Cent. Deb. Stock (red. ).. 195—188 


Western Union Telegh, el ‚600 4x Bonda. 
* Ia calculating the yields allowance has been made 
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Lo. 4 рег Cent Deb, Bonds Ge 100 —108 
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POVLASAS aT. 
Comoecoooeo 


— 
had 


bd bel — р 


100 5% | Castner Bleetrolytic Alkali Co. (of U.S. A.) 


do a ce ОО Єч 60 e- о € a 


p d 


.| 6% Indian Elec. Sup. & Trao, Со. Deb. Bt. 
X lat Mt. Db. b. (red.) 995 


T — — ьа 
оозе. S офок 
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осоо о eee OOOooOocoooono0nao0oococeoceoocooo 


com eee e en Ce CUM 60 0 см л Oo OL OO ое 30 о C8 


— = 
. Ormi Ge 


99 
76 —80 . T'S7d. Victoria Falle Power Co, Pref... 


for ger ned interest but not for redemption t Ez dividend. 1 Tbe Londos- Stock Жеме o here 


¢/0 Do. 6 per Cent. Cum. 2nd Pref. ... HC 10 —19 
6. Do. брег Cent. non-Cum. 8rd Pref. .. 

8i% * Do. Deb. Verdi рев Ceot (A) - 97 LE | 
4 Do. 4 per Cent. Deb. 8 випа) | 101 —1 

0/7 Oriental %% % TYIIEITI % ee 1 —1 [1 , 

0/7 Do. H per Cent. Cum, Pref. .. =l} ` 


4% | Do. 4per Cent, Red. Deb. Stock... 90 — 
„ 44% | Telepbone Co. of Egypt 4jXDbStk ed) 99 —102 , 


3/0 | United River Plate........ — 6—6 
` 9/6 | Do. Брег Cent. Саш, Pref. .. e 4—5 
ix Do. 4} Deb. St. Red. .. . . . . .. . . 99 —1 


FINANCIAL, INVESTMENT, &t. . 


8/0 | Elec. & Gen. Investment ex Cum, Pref. н 
2/0 tGlobe Telegraph & Trust... ccc ss sos 000 009002 1 
3/0 1 Do. 6 por Cent. Pref... * 9990099 eee 609 09° E —1 
6 Submarine Cables Trust (Cert.)... nass — ‚ 198 —18 


COLONIAL AND FOREIGN ELECTRIC 
RAILWAYS, TRAMWAYS, At. 


5| 3/2 | Anglo-Argentine 6% Cum. Ist pe cs | 6-6 
t .. De. 10 Non-cum, 2nd Pref. ............ 8r-H 
0x Do. Permanent 6% Deb. Stock 120-12 
5% | Auckland Elec. Trams. 5% Des (red A. 104 —107 
3/0 | Brisbane Electric Trams. ast, Ora... | TE 
5 2/6 D Б per Cent. Cum. Pref. . К 
432 Do. дует Cent. Db, Prov. Gorta, « desing 97 —101 
‚| 8% | British Columbia El. Ry. Df. rdv 181 —185 
St. 6% Do. Pref. Ord. Stock}... es 110 —114 
657 | Do. 5% Cum. Perp. Pref, Stock. 106 —11) 
4i 4IY | Do. 44 per Cent. lst Mort, Debs. ...... 101 —104 
LR { Z| Do. Vancouver Power Debs. ............| 101 —104 
„| 47И Lo. 43% Perp Con. Deb. 8t. ees 98'—1ul 
6! 3/0 | Buenos Ayres & Belgrano Ord. . 4. 4$-4 
5 8/0 | Do. 6 т Cent. “А” Cum. Pref. . r1 
8/0 | Do. t ð K $ 
6% | Do. Брег Cent. Debs, г = 110 —116 
5% Do. 5 per Cent. 2nd Debs. (red. у. ү —10$ 
6% | Buenos Ayres Elec. Trams 
Deb. St. t5 -99 
5 Васа s Ayres Grand National Ord. PEAS 21—71 
5 9/6 r Cent. Cum. Pref. . $1—11 
10%] 64% Do. 617 er Cent. Pref. Debs, ............| 100 —1U¢ 
10C; 8% t Do. o per Cent. Ist Deb. Bonds. ...... 97 —101 
‚| 6 Buenos E ;res Lacroze Trams lst Mt. Db.| 94 —95 
‚| 6 Buenos aires Port & City Tram. as att 
Deb. Stock £75 Paid . „ә. 64 —88 
5 8/6 | Calcutta Tramways (1 to 187,010) ......- 51 
9/6 | Do. Б per Cent. Cum. Prof. wwe! 5 


в) 447 Do. 447 lat Deb. Btook (red. м 108 I 


Cape Electric Tram 8 


ve . о 6 
5 1/8 City of Burnos Ayres Trams Co. (1904, Su. 100 am 


44 4 per Cent. Deb. Stock.. . — 
6 ' Colombo Tr. & Lig. 5% lat Mt. Db. ......| 80 —98 
100 6¢ ' Electric Traction Co. ‘of Hong Kong 5 5 ә 

per Cent. 1st Mort. Debs. . 87 — 

1 5% | Havana Кес. Ry. Con. Mt. 6% 610 000 bo в 

year Coup. bas. — t1 — 86 
.. | Kalgoorlie klec. Trams 8h. . = poh, 
0) 6% | Do. b per Cent. A” Deb. Block .. teo 8 са 
t| 6% | wo. 6 per Cent. B" Ditto.. eo "T 
1,0 E sin Klec. Trams. Ord... pti eiie E 
100 0,73 | Do. 6 per Cent. Cum. Pref... save "i і 
St. 6% | Do. Б per Cent. Reg. Mort. Debs ...... 


St. 5% | Madras Elec. Trams. X Deb. Btk. ....| 96 —93 


5% | Manila Elec. Ry. $1,000 Gold Ворав..... 86 —9) 


» -H 
10 $1 Mexico Irems uo. Gom. St. . 75 
500 6% | bo. Gen. Con. Ist Mort. 5% Gold Bda.... | en 
8t. 44% ио Bt. “Жы, Бе 44 per Cent. 101 —108 
De в. (1922 see %%% % %% „ „%%% „%„„%„„ „„ 
1| 1/0 | Perth Elec. Trams Ord . ... ses i aci 
| ^% | Do, ist Mt. Db. Stock . . . . . . 
53/0 Pangoni, ү Trams & Supply Co, 67 TNT 
Cum. Pf. . . eem йөз т 
4% Do. 44% let Mort. Deb. Stk. .. 97 —9) 
v 1 br" Paulo ашна Light & Howe Co. 126 —181 
100 Stoc ME 
KX | Do. Б per Cent. ist Mt. $500 Db. ...... . 94—97 ы 


44X | Toronto Ву. Co. let Mt. 43 Ster. Bonds 9) 


COLONIAL AND FOREIGN ELECTRICITY 


: SUPPLY, &c. 
8/0 | Adelaide Elec. B'ply Co. 6 Cu. Pr... . 48-58, | 


Bombay E. 8. & T. % Cm. ИУ —103 . 
. 4% Do rf Cent. Deb. Stk. (red.) dde Fr 
9/8 Сасан Klee, Supply Ord жешнен VE 
100 7/2 Canadian Gen. Кес. Uo. Com. b ИЕЛ? 


Ist Mort. Stl. De bes . . 94 —99 | 


500 57 | Rlect. Developmen Co of Ontario .... 74-171 


.. Elec. Ltg. & Trac. Co. of дон; б per 
| S um, Ргеї..............—.—[ 


1 
st. 5% Do. Брег er Cent. Б; Btock .............,. и 2 


5 ес. Bupply Co. of Victoria 5 per Cent. 
s Fie Mort. Deb. Bt. 91 -9 


Rd. Prov. Certs, . 96 —09 
.. | Kalgoorlie Elec. Power & Lig. Urd. ..... i-i 
1/74. Do. 6 per Cent. Cum, Pref. . + a 
од | Madras E. 8. Ooty 6, per Cent. Constn. — 
Deb. St. E “ike = 
5 Mexican Blec. "light Co. L4 ist Mor 
х Gold Bonds ..... "EE ae 
; ‚ Mexican Lt. & Power Co, “Cay Bt. M 49 — 86 
5 | Do. 54 1st Mort. Gold Pnds.' „| 86 си 
6/4 Montreal Lt. Ht, & Power Co, Cap. Bt . OL ү 
1. 0/6 | Kiver Plate Electricity Co. . ) 
121 Do д per Cent. non-Cum. Pref 5........ i p 
. 6 r Cent. Deb. Stock.. .. . . . . . 99,799 . 
0 {Rosario ес. Co. 6 4 Pref. (1-20, 000) ... 0-9 
gl Shawinigan Water & Power Со. Cap. St. e 104% 
5% Do. 5 per Cent. Bds. . eee. 108 -- ЯА 


SHARE LIST .—Continued 


һа 


€ i» Ch tO нь иь С нь 
«о о со C9 «p to C» 


— 2 
— r 0 


EE. Бонин 5 о о 


ьа 
< о Єх 


"e сле ссп T м» i» © Єл O0 со i» I» S CA 
0 pó m 
€^ оо 734 ео 


— — 
2 
- 


— — 
w^ 00 €^ Ob «D —4 06 - oa со ant 


— 
— 


— — 
— ag Mm iM oy 


m с^ © о © [ X22. € € ©з с €^ QR шь a е = єч со чь 
СА 


bmo JE 
V — „о 4 А СВ СЭ ‘MM 
c c oO Єз 9o © < 


^ om Ce 


d THE ELECTRICIAN, APRIL 10, 1908. 


neus, “TERMINALS, 


TRY THE 


AUTOMATIC STANDARD SCREW A 
HALIFAX. 


Registered 
Telegraphic Address 

LAMINATED 

GLASGOW, 
Telephone Numbers : 
NATIONAL : 
2659 BRIDGETON. 
CORPORATION : 
7614. 


LONDON Address 
T, Bishopsgate St. 
Without, E.C, 


Telegraphic Address : 
OHEVERAI, LONDON, 


o КҮТ HOOPERS 
INSU RANGE. HI M PANY, LTD. Telegraph & India Rubber Works, Ltd. 


Head Office: 12, KING STREET, еи 31, LOMBARD ST., Е.С. MILLWALL DOCKS, 


And at London, Glasgow ewcastle- -on- Tyne and Cardiff. 12 (Established 1860. ) LONDON, E. 
Telegrams : LONG RIDGE GN Manon "Telephone : 7187 G lines =) Manchester. HOOP R'S Vulcanised India Rubber 
— c= | PURE ТАРЕ E 


T HM bles for lectrical Work maly 
sc || AND STRIP, tain the highest quality sod fl 
Mey .., &c. been provedi 


durability has 


— LINEAR London. Telephone: 1169 Avenue and 84 East 


Di: | ба | F mà 
, стер а n 
э. * + ate Ур т - - E . 
SU cnm 3,46 M 


| Complete £ Plans and S specifications p 
NE cH ELECT TRICAL I 


S Nae FADER а SONS, Tta, - | * r E MC GENER Nc; e "SS FOU Ой E _ 


і \ 5 gunt anim Pros диде со. C" S 4 ж И | B нар. („с> АА E | 
M HICH SPEED ENGINES, — 


8 


Boaumonte “ RAPID” 
; CENTRIFUGAL PUM 


Will [pump any thick, hot, he& 
e ud. ) 
Is very reliable in action. gio 
It will suck from 13ft. nae d 
15 ding to size | 
T кл for Turbine Pump to lift up do 


Кы is ut for gront озге Ip d 


понов аро 
^w 7 
Em y 5 and Delivery "A ip" 6 
pu mip with — у 06 


L] 

0 

0610 

Pump with 1 Pulley 4 10 
A E ira for 2 Bearings) | 0 01007 


sity in бай in Gallons 
С BEIUMONTS LB resp tot i 


£ Telegrams ¢ Pours 870057081 
bs 


"IM 


rs 
— 


wr 
wf 
ít М 


Digitize 


ч 


у 8008 LG 


LR ————ꝛꝛ 
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CYLINDER OILS 


' ШУ ‘for High and Low Pressures, alse for 
M Superheated Steam. 


| enm Tan 
amm е 11 2 ШШ 


KE 2 & = ORANK CHAMBER OILS 


for Splash System and Forced Labri- 


cation. 
— 5 vee E T Md DYNAMO OIL m 3 
11 e | TI i Wil CAS ENCINE and CENERAL MACHINERY 
cip an Jd E OILS for all purposes. 
SELECTRIC DIGH НИ сс ee US 


C Ja | SN, RAMW ШЇ Our Oils are specially adopted and recommended by 


; .¥ <> POWER GRA y | T IN W the makers of high-speed engines. The are special y 

"NEN UN 1 at JE 10118 I | a | tefined and fulfil the requirements of electrical engin-«rs 
A [ША nstalla D ато Ii N 8 © = ырен 3 Mie 
Pe or lubrican:s са? 
Purposes. 


W.H.WILLCOX X C., L., | v7 


28, 84 and 86, Southwark Street, ELEOTRIO INSTALLATIONS. 
Phone: 787 or 740 HOP. LONDON ASK FOR OATALOQUR. 
= — . . ' d АЦ 


P о, LANGDON-DAVIES MOTOR cl. 


we SOUTHWARK WORKS, DEVERELL STREET, LONDON, S.E. 
Telegrams elephone : — 
e London.“ No. 277 Hop. 


WESTERN ELECTRIC COMPANY 


Fo TRAM WAYS, 
Manufacture EZ A E | E S ELECTRIC LIGI'T 
AND 
and Lay TELEPHONES. 


LONDON OFFICES JUNCTION BOXES AND ALL ACCESSORIES. 
NE- NORFOLK HOUSE, VICTORIA EMBANKMENT, W W.C. Works: NORTH WOOLWICH, E. 


Telephone No. 53498 GERRARD and 2389 CENTRAL. elegrams : RELAY Telephone No. 1400 East. 
163, PITT STREET; and JOHANNESBURG, S.A.: 42, 8 HOUSE, LOVEDAY STREET. 


And at SYDNEY, N.S.W.: 


PHOSPHOR BRONZE OO, Ltd, 


8T, Sumner Street, Southwark, LONDON, збу. 
Specialists in Metallic Alloys. Contractors to the War Office, ыш. India Office, &с. 


BOLE MAKERS OF 
‘PHOSPHOR BRONZE”? («cog Wheel Brand”) INGOTS, OAST- 
INGS, STRIP, SHEET and BARS. | 


‘(WHITE ANT '" METAL, . Cheap end Eficient ANTI-FRIOTION 


WHITE METAL. superior to Magnolia. 
BEST QUALITY PLASTIC.WHITE METAL. “VULCAN” Brand BABBITTS, in 9 grades. 


CASTINGS In all Bronze, Gun Metal and Aluminium Alloys. 
B 
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- MART ACCUMULATORS 


STRATFORD, LONDON, E. 


STORAGE STORAGE 
BATTERIES BATTERIES 


— FOR — 
CENTRAL ене ELECTRIC LOCOMOTIVES. 
PRIVATE INSTALLATIONS. ELECTROMOBILES. 

== == | ELECTRIC LAUNCHES. 
90% Amp. Hr. Efficiency. EA — ‘BUS LIGHTING. 


PORTABLE and TESTING 


P . 
ATENT NON-CORROSIVE WORK of all Descriptions. 


TERMINALS. 


Write for Шизѕігаѓей Catalogue. . 


The LONDON ELECTRIC WIRE COMPANY, Li 


mese lonia. Offices & Warehouse: PLAYHOUSE YARD, GOLDEN LANE, LONDON, B.C. Works: LEYTON, Е „т, 


MANUFACTURERS : COABLES of Light, Medium and High insulation. 
" os COVERED WIRES, STRIPS, CABLES, &o., for Dynamo Machine. 
PRICE LIST SILK COVERED WIRES for instruments. 
LINE WIRES, CABLES AND OORDS for Telephones, Bells, ko. 
ON . FLEXIBLE CORDS AND CABLES. 
APPLICATION PLATINOID, EUREKA and other RESISTANCE WIRES: 
GAUZE BRUSHES and sundry Appliances. 


Engineers’ Specifications Carefully Worked to. 


oe NN ad 
l . AAA O ASA E A A EEEE Фонон 25,0. 95.10, 8.259,85, 5, 5,95, 95, 5, 55, 5. 5 2, 9 RA e 


B. Paege &. Oo., 


Telegrapkic Address: ISOLIRPAEGE. BE R Codes used : АВС Code, § 1 5 


Specially-equipped Works for the Manufacture of 


INSULATING VARNISH ES 


FOR EXPORT. 
rr. ccc IRR ЖЕНА" 
A. F. AMMON, Sole Agent for Great Britain, 5, Cross Street, MANCH E 
LS x 2 
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Dick, Kerr & Co., 


Limited. 
LONDON, PRESTON and KILMARNOCK. 


Electrical Engineers and Contractors. 
2a D 


SPECIALITIES. 
ALTERNATING and DIRECT CURRENT MOTORS 


for all Industrial Purposes. 


CRANE MOTORS and CONTROLLERS 


for Hoisting, Slewing and Travelling Cranes. 


@ aa 
Write for 
INDUSTRIAL MOTOR PAMPHLET. 
| | STATIONARY MOTOR PAMPHLET. 
Electric Crane operated by Dick-Kerr CRANE MOTOR AND CONTROLLER CATALOGUE. 
Equipments. MONTHLY STOCK LIST. 


ALLENDER’ 


CABLE & CONSTRUCTION CO., Ltd. 


D- P. Batteries 


have sustained their claim to 


DURABILITYsPOWER 
in over 60 Central Stations 


HAMILTON ibd v VICTORIA EMBANKMENT 
DON, E. 


Telephone: $ elegrams: 
1911 HOLBORN. ii LONDON. 


Works: BELVEDERE, KENT. 


Below are some of the most recent contracts 
awarded in open competition with other Accumulator 


firms, for Central Station work 


Watt-Hours 
SOUTHAMPTON DOCKS- - - 
GOSPORT - - - - - - - 
GARDEN CITY, LETCHWORTH 
MANSFIELD - - - - - - 
BATH - ------- 


A Total f- - - - - - - - 1,933,600 


— 
ТНЕ 


| 
р. Р. ВАТТЕКҮ CO: L" Laying Callender Mains in 


(Established 1888.) (On Admiralty and War Office Lists) 
BAKEWELL, DERBYSHIRE VERA CRUZ, MEXICO 
: (For S. Pearson & Son, Ltd. 


| ＋—»—— > — 
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ANNOUNCEMENT. 


Some years ago the Key Engineering Co. introduced into this 
country a Conduit for Underground Cables that has become 
known to the Trade as 


BRE CONDU 


A large demand has been created for this Conduit, both in 
this and other countries, for which the Key Engineering Co. 
possess the Sole Selling Rights, 


Pamphlets have recently been circulated offering for sale 


A DIFFERENT MATERIAl. 


under the name of Bitumenized Fibre Conduit. These рат: 
phlets are partially illustrated (doubtless inadvertently) with 


PHOTOGRAPHS or KEY FIBRE CONDUIT 


which may lead buyers to believe that the Key Engineering Co.'s 
Fibre Conduit can be obtained from other sources. 


The Key Engineering Co. wish to call attention to the 
fact that their well-known Conduit can only be obtained from 
themselves in this country, or from their accredited Agents in 
the various European Countries and British Colonies in which 
they hold the Sole Selling Rights. 


— 


THE KEV ENGINEERING CO., UD 


^ QUEEN VICTORIA STREET, Werke: зв DEANSGATE 
T Я 
LONDON, Е.С. 5 MANCHESTER. 
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THE ELEGTRIC GENERATING PLANT, CONSISTING OF EIGHT 


375 kw. TURBO - - DYNAMOS, was 


INSTALLED ON BOARD THE NEW 
CUNARD LINERS 


"Lusitania". Mauretania" 
C. A. PARSONS & CO. 


Heaton Works, R ON -TVNE. А 


- — * —— 


H 9 / УЖ T 


ae uR iio m . еа q 
. as м ud ЖУ SPAJ Жү x m tog T 


Contractors to Н.М. Navy, War Department, Home Office, 
and Indian State Railways. 


BAY ES 


LATEST PATENT SERRATED STEEL 


SEAMLESS OIL CAN, 


Fitted with New Patent Thumb Button, Seamless Spout, and Slide Feed Hole. 
When the Lid of the Oil Oan is raised it mechanically opens the Slide Feed Hole, 


5 in COPPER or BRASS for ELECTRICAL PURPOSES. 


JOSEPH KAYE à SONS, LU ook works, кере 


L * LOCKENCAN,' " LONDON, And 93, HICH HOLBORN, LONDON, W.C Telephones: LEEDS 506. LONDON, HOLBORN 1847. 
: “ WEDGE,” LEEDS. 


Nele Cÿ im. УИКИ sa ne a ae es période dritte 


THE UNITED ELECTRIC САВ 60.,Ltd., = 


8 BODIES. 
Manufacturers RAILWAY CARRIACES, TRAMCARS for Electric Traction, MOTOR BU 


L KINDS OF 


Registered Office and Works: 
of | RO LL i N G STOCK for Light Railways. STRAND ROAD, PRESTON, LANCS 
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Full Digest of Contents Free by | 
Post on request. | 


„This is the twenty-sixth annual appearance of what is generally known as the Big Blue Book. 
Of its 2,000 pages, roughly half is directory and half is haudbook, to say nothing of the tables in the 
wallet. The reputation of the directory portion for accuracy and careful revision has long been high, but 
we doubt whether the handbook half is widely enough appreciated. It deserves the name of encyclopedia 
rather than handbook, so extensive is its range, and so diversified are its contents. Perhaps its very size 
has tended to obscure its real value. We can imagine no class of electrical man, whether professional or 
commercial, to whom the handbook would not prove of constant use. Obviously, when the mere index 
of subjects dealt with runs into hundreds of entries, it is beyond the scope of a short review to survey the 
ground, but whether the enquirer wants information on the laws or regulations governing electrical work, 
on wiring and fire office rules, on progress in wireless telegraphy, on technical data, on systems of charging, 
on hire purchase schemes, on finance of companies, in short, on any subject connected directly or indirectly 
with electrical euterprise, he is almost certain to find what he wants. We have a personal interest in 
impressing the claims of the Big Blue Book on our readers, for we are continually being bombarded with 
letters asking questions, which letters take time to answer. Most of those letters would never be necessary 
were the enquirer to refer first to the Blue Book. We doubt whether any other industry possesses so 
complete and copions a work of reference." —£feotrica! Times. 


Of Valuable Commercial and Technical 
Particulars of the Electrical 
9 P AG ES and Allied Industries. 


“THE ELECTRICIAN” 


ШИШ TRADES’ DIRE 


AND HANDBOOK 
(THE BIG BLUE BOOK). 


Estabiished in the Year 1882. 


1908 EDITIO 


NOW READY. 


Forms the most complete and reliable work of the kind ever published. The Hawpsook Division as 
tains all the usual items, including the Digest of the Law of Electric Lighting and Traction, numerot: 


Electro-Technical Tables, Data and Information, all carefully revised to date, and a longe фиш? 
additional matter absolutely indispensable to those engaged in the Electrical and Allied Industries. 


m A Aa s 


PRICE (): () 15/9, (22) 17]-, (ar) 18/6, (2) IT 


OP ALL LEADING BOOKSELLERS AT HOME AND ABROAD, OR DIREOT 


“THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, Limit 


SALISBURY COURT, FLEET STREET, LONDON. 
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|. STANDARD anv. RELIABLE 
LANTERNS ror STREET LIGHTING. 


THE — MANUFACTURING Co., T 
Lewes Roap, BRIGHTON. 


(666 00000000000000000000000000000000000000000000000000004 


ASTER 


XCURSIONS 


— TO 
THE MIDLANDS, 
NORTH OF ENGLAND, 
N. E. & N. W. COASTS, 
AND SCOTLAND 


GREAT CENTRAL Aatograd Motor Starters 
RAI L WW A. YW WITH PATENT SELF-ACCELERATING GEAR. 


PUSH THE HANDLE TO THE START- 


From LONDON (Marylebone), ING POSITION AND THE AUTOMATIC 


wid SUBURBAN STATIONS. 


ABC 


GRADUAL STARTER DOES THE REST. 
ABSOLUTELY FOOLPROOF, & BXTREMELY SIMPLE, 
A complete range of Motor Starting Gear 


manufactured. Ask for Particulars. 
Pro ramme e өм КЕЧА 
g The Electric & Ordnance Accessories Co., Ltd., 
May be obtained FREE at Marylebone Station, Company's Town Offices, e HESTON ROAD, ASTON, BI R M 1 ы СНАМ, 
or Agencies. оаа кна ае 5 taring Cros 
Als Ma „ е С 27 
Le el Pa ‘ rc, 


SAM FAY, General Manager. 
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STARTING PANELS 


2 TELEPHONE INSTRUMENT! 
Dust. Tight Designs | SWITCHBOARD AND ТЕЙМ) ШИШ 


THE BRITISH 


L. M. ERICSSON MANUPACTORING() 


LIMITED, 
BYRON HOUSE, 82-85, FLEET ST., LONDON, EC, 


Tor OF EVERY DESCRIPTION. 
TE XTI LE MILLS. Please apply for шй. M и send your Trade Card 


SPECIALITY : 


STARTING and 
SPEED REGULATING 


SIMPLEX 
WATERTIGHT 
FITTINGS. 


THOROUGHLY 
RECOMMENDED 
FOR ALL 


EXPOSED 
GEAR d: SITUATIONS. 
for H. C. MOTORS. MANUFACTURE та 
A LARGE AND Itt AT NO 
TTT VARIED ОУ | CONTRACTOR 
| ASSORTMENT |! { | SHOULD BE 
OF WATERTIGHT M n WITHOUT OUR 
GEORGE ELLISON, | ~ nier usn 
| J 


APPLY AT ONCE TO 

SIMPLEX CONDUITS LIMITED 
GARRISON LANE, BIRMINGHAM. 

And at London, Manchester, Glasgow, &c. 


Manufacturing Electrical Engineer, 
VICTORIA WORKS, 


17-18, Warstone Lane, BIRMINGHAM. 


for your Station, 


Ta distributing instructive BOOKLETS on the Specific Uses 01 
Flectrical Energy. 


Consumers 


m «p OBTAIN җы 


INDUSTRIAL POWER SERIES. LIGHT AND HEAT SERIES. 


— e — 
. White and Golden Lights (Flame Ares. 
. Electric Heat їп the Home. 


. Electricity in the Kitchen. 


. Electric Power in Woodworking Shops. 
Electric Power in Engineers’ Workshops. 
. Electric Power it Printing Works. 

. Electric Passenger and Goods Lifts. 

. Electric Power in Bakeries. 

. Portable Electric Tools and Appliances. 
. Ten Minutes with the Electric Motor, 


Electric Signs. 


лт o OQ N == 


. Electric Fans. 


JI C n o OQ N == 


Others (in both Series) in preparation. 
л л ̃ .  —— А 
BPECIAL RATES FOR ASSORTED BOOKLETS. 

Full Particulars and Prices on application. 
2 “THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, Lt: 


1, 2 & 3, SALISBURY COURT, FLEET STREET, LONDON. 
Ета тр Ret cece 
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WHEATLEY KIRK, PRICE & CO., 


LONDON, MANCHESTER AND 


NEWCASTLE-ON-TYNE. 
Electrical & Mechanical а 
VALUERS, 
AUCTIONEERS anv 


E ARBITRATORS. 


46, Watling Street, London, Е.С. 


16, ALBERT SQUARE, 26, COLLINGWOOD. STREET, 
MANCHESTER. NEWCASTLE-ON-TYNE. 


Telegrams: Indices London: Indicator Manchester; Indicator Newcastle-on-Tyne. 
Telephones : 5077 Bank London: 3218 Central Manchester; 8299 Central Newcastle/Tyne 


SALES BY AUCTION. 
К МГЕЗВЕВ. HORNE & CO., 8, Delahay-street, Storey's 
Gate, Westminster, S.W.. will SELL by PUBLIC AUCTION, at the Royal Arsenal. 
‚ Woolwich, on TUESDAY, 28th April, 1908, by order of the Secretary of State for 
War. at Kleven o'clock in the forenoon precisely, the following UNSER VICEABLE 
AND OBSOLETE STORES. viz. :—i} tons Ashes (Founders); 34 tons Droes; 
4 tons Broken Crucibles; 409 tons Iron ‘Wrought, Oast and Steel); 1213 tons Brass 
(Іп got, &c.); 8 tons Gun-metal; 6 tons Mixed Metals, Aluminium Alloys; 9% tons 
Cupro Nickel and Lead, White Metal, Lead and Antimony ; Axletrees, Anchors, Buoys, 
Grapnels, Drag Shoes ; Guy's Sheer ; 16 Iron Wheels; Machinery ; 1 Boiler ; 1 Travelling 
Crane ; 6 Lathes; 3 Pumps; 10 tons Electric Cable; 13 cwt. Ebonite; Telegraphic 
Instruments; Batteries, &c.; Telescopic Levels;  Theodolites; Tel and 
Binoculars ; Lamps (Electric, Ship, Signalling, &c.); 45 Wood Blocks, with Wood and 
Metal Sheaves; 120 Billiard Balls: Iron Cylinders; Waggon Cushions and Covers: Chairs ; 
· Stools ; 1,000 new Knives, Forks and Spoons: Portable Mangers: 1 Gus Pump: Cork: 
Bottles: Waterproof Bags and Sheets; Cun vas: Dermatine ; Leather; Paper; Rope: 
Beeswax ; Resin; Horsehair; Bunting; Woollen Rags: Silk Cloth and Shalloon; 
Felt: Fire Buckets: Leather Squad Bags; Calf Skins: Harness: Hoof Pickers ; Waggons: 
Barrows without Wheels; Wheels; Shafta: Scaling Ladders; 20,000 Wood Poles; 
Levers, with Steel; Oak Barrels: Kegs: Cases: Boxen: Staves and Hoops, 
: Powder Barrel: Wood, &c., &c., &c. The Lots may be viewed at the Ro 
Arsenal. Woolwich, from 10 to 1 o'clock and from 2 to 4.30 o'clock on the Friday 
and Monday 'previous to and on the morning of the Sale. Oatalogues may 


be obtained at the War Office, Whitehall: at the Ordnance Office, Tower; and at the 
Ordnance Office, Royal Arsenal, Woolwich. 


Ex PIRATION ОР LEASE, 


60, WORSHIP STREET, LONDON, E.C. 


THE ELECTRICAL AND GENERAL ENGINEERING PLANT 
AND MACHINERY 


of the Brockie-Pell Arc Lamp, Ltd., including 36 Engineers’ Lathes by well-known 
makers; Capstan Lathes with Automatic Feed; Triple-head Brass Finisher's Lathe; 
6 Milling Machines by Pfeil & Co. and others; 9 Upright Drilling Machines ; 7 Three- 
spindle ditto ; 1 Two-spindle ditto ; > Hack Saws ; 5 Tapping Machines: 2 Disc Grinders: 
Emery Grinders; 6 іп. Shaper; Metal Guillotine: 2 Hand Presses; Gas Furnace ; 
Metal Slitting Machines with Circular Cutters; Circular Saw Bench: 5 44 B. H. “ E.C.C. 
Motors: 1 30-amp: Motor and Generating Set for Alternating Current: 3 Testing Swiich- 
boards ; 2 new Olock Lathen: 62 Iron Parallel Vices: Polishing Head: Forge; 1 Extra- 
converted Motor; 1,000ft. Steel Shafting; Pulleys; 2,000 ft. Leather Driving Belts ; 
Tower Ladder; Steel Shear Legs; Lifting Tackle; Weighing Machines; ks, &c. ; 
also well-made Fixtures, Fittings and Office Furniture: Ranges of Wall Fittings; Benches ; 
200 ft. run of Glazed and Panelled Partitioning ; Pedestal and other Writing Tables: 
Iron Fireproof Safes; Time Recorder ; &c. 


МЕ: FRANK G. BOWEN will SELL by AUCTION, on 


on the Premises as above, on WEDNESDAY. April 15th, 1908, at 1 o'clock. 
On view day prior. Catalogues of the AUCTIONEER, 624, Aldersgate-street, 


T.ondon, E.C. 


MIBOELLANEOUS PLANT, &c., WANTED. 


LD AND BROKEN ELECTRIC LAMP TOPS, Scrap 


Platinum, Gold, Silver, Precious Stones, Rubber, Mercury, False Teeth ; also Scrao 
Brase, Coppér, &c., purchased for cash: utmost value allowed.—ARTHUR & Co., 24, 
My:ddelton-street, Clerkenwell, London, E. O. 


Clerkenwell, London, EC . 
ANTED, LAMP TOPS, with Platinum, Scrap Platinum, 
&c.—EpEY & Co., 29, Ludgate-hill, London, Е.О. 


 MIBOELLANEOUS PLANT, &c., FOR SALE. 


OR SALE. One 36kw. Steam GENERATING SET, 


consisting of 48 Н.Р. Sentinel Tandem Compound Engine, by Alley & McLellan, of 
Glasgow, багар саш at 100 lbs. pressure, direct coupled to а Mavor & Coulson pole 
Dynamo running at 475 revolutions per minute, and giving 180 amps. at 200 volts, : 
Plant can be seen at the City of London Asylum, near Dat tford, Kent.—Offers to be sen 
to the CITY ELECTRICAL ENGINEER, Guildhall, London, Е.С. 


to the CITY ELECTRICAL ENGINEER, Guildhall, London, E. — k ? 
GAIIS BARRETTER-SET is the best, cheapest, most 


sensitive instrument for high-frequency measurements. Complete, without 


Т.Е 
І. е ө Silver.—THE I. T. E. ELECTRIC Со. (1907), LTD., 73. Finsbury-pvmt., E.C. 


(4.48 RETORT CARBON for Sale. We supply the Trade. 


—V. DaASA) RMS, 10, St. Mary Axe, London, В.С. 


QUBMARINE CABLES TRUST. 


NOTICE is Hereby Given that on WEDNESDAY, the 15th April instant, the COUPON 
due on that date will, be paid by Messrs. GLYN, MILLS & CO., of 67, Lombard-street, E.C. 
between the hours of 1U a.m. and 2 p.m. - M 

The Coupons should be left with the Bankers FOUR clear days before payment, 

By order of the Trustees, 


SIDNEY COLLETT, Secretary. 


Electra House, Finsbury Pavement, 
London, E. C., April 6th, 1908. 


TENDERS INVITED. 


COUNTY OF LONDON. 


The London County Council invites TENDERS for the WIRING AND FITTING 
rom ELECTRIC LIGHTING of a Tramways Car Shed, at Mare-street, 
ackney. 


Full particulars, and also information as to the conditions to be observed by tenderers, 
will be given in the London County Council Gazette of 13th April, 1908, and subsequent 
issues. The Gazette. which is published weekly, contains particulars of all tbe Tenders 
invited by the Council, and can be obtained from Messrs. P. S. King & Sons, 2 and 4, 
Great Smith-street, Westminster. S. W., price 1d., poet free 14d., an issue, or for the whole 
year a күтө subscription of 6s. 6d. Tenders must be upon the official Forms to be 
obtained from the Clerk of the Council, County Hall, Spring Gardens. S.W., upon 
payment to the Oashier of the Council of a snm of £2 for the Specification, 
Drawings. &c. This fee will be returned only if a bona fide Tender shall be sub- 
mitted. No Tender will be received after 11 am. on TUESDAY, 12th May, 1908. The 
Council does not bind itself to accept the lowest or any Tender. and it will not accept the 
Tender of any person or-firm who shall on.any previous occasion have withdrawn a 
Tender after the same had been opened, unless the reasons for the withdrawal were satis- 
factory to the Oouncil. . : ; 

G. L. GOMME, 


County Hall, Spring Gardeus, S. W., Clerk of the London Oounty Council. 
April 8th, 1908. 


CORPORATION OF DUNDEE. 


ELECTRIOITY SUPPLY DEPARTMENT. 2 


PIPING WORE, CIRCULATING WATER PUMPING PLANT 
AND OVERHEAD TRAVELLING CRANES. 


NEW CAROLINA PORT MAIN GENERATING STATION AND SUB-STATIONS. 


The Electricity Committee of the Corporation of Dundee are prepared to receive 
TENDERS for the Supply and Erection complete of the following: 


Section A.—Complete Steam, Exhaust, Feed Water and Drain Piping Systems, 
with Two Steam-driven Feed Pumps; and Two Hotwell Tanks for 
Main Generating Station. 

Section B.—Complete Equipment of Circulating Water Pump Room, including Two 
Electrically-driven Vertical-spindle Centrifugal Pumps, in con- 
nection with the Main Generating Station. 

Section C.—Oomplete Circulating Water Pipe System (about 1,500ft. long) in 
connection with the Main Generating Station. 

Section D.—Overhead Travelling Cranes for Main Generating Station and Two 
Sub-stations. 

Copy of General Conditions, Specification and Forms of Tender, together with 
Drawings, may be had on application to the undersigned on deposit of a sum of Three 
Guineas (£3. 3s.) and а deposit of One Guinea (£1. 18.) for each extra copy, if required. 
Deposit fees will be returned only on receipt of complete Specifications and Drawings 


sent. 

Only Tenderers quoting for complete sections will be considered. 

Tenders, endorse “ Tenders for Steam Piping and Pumps," to be forwarded to 
W. H. BLYTH MARTIN, Es«., Clerk to the Corporation, Oity-chambers, Dundee, and to 
be in his hands by first post on MONDAY, 37th April, 1908. 


The Corporation do not bind themselve: to accept the lowest or any offer. 

Н. RICHARDSON, M. Inst. E. E., M. I. M. R. 
Corporation Electricity Department, Engineer-in-Chief. : 
Dudhope OCrescent-road, Dundee. 


PARTNERSHIPS, AGENOIES, &с. 


A BOUT £5,000 REQUIRED.—Exceptional opportunity 

of acquiring an INTEREST io high-class Art Metal Works, well established with- 
in 4 miles of Charing Cross.— Principals only apply to BALL, BAKER & Co., 1, Gresham- 
buildings, London, К.С. 


THE NATIONAL 


NAL 
TELEPHONE JOURNAL, 


A JOURNAL DEVOTED TO TELEPHONY. 


ч Чч faa 0, 9 


Priacipal Contents of April Number Ж 


Telephone Меп. XXIII.— | The New Measured Rates.— By John A, 


REGINALD ALEXANDER DALZELL. Craven. 
Criticisms and Suggestions for Under Communication. 

ground and Overhead Work.—By О. В. | 

Tattersall. Editorials: 


Acquisition of the Italian Telephone | 
System by the State. 


What it is to be a Night Operator.—By 


The Forthcoming Meeting of Officers. 
Frivolous Calls. 


Karolina D. Laing. Statistics. 
3d. Monthly. Annual .fubscription, 4s. post free. 441. post free. 
PPP ALP A A AP Aa A AP er 
TELEPLONE HOUSE, VIOTORTA EMBANKMENT, LONDON. ЕС. 


C 
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APPOINTMENT VACANT. 


THEO RAE U INSPECTOR REQUIRED for service on 


ted Malay States Railways.“ Age not to exceed 30, and preferably un- 
Se ла rant have been employed on an English Railway and be thoroughly 
competent to take charge of the erection afid maintenance of telegraph and telephone 
lines, single ‘needle and Morse telegraph instruments, electric block signalling instru- 
menls, electric signal repeaters and electrie-train tablet apparatus. j 
Engagement for three years with possibility of being placed on permanent establishment. 
Salary, £300 per annum. Annual increfnent of £10. Maximum salary allowed, £350, 
convertible into dollars at the Government rate of exchange (at present 28. 4d. to the 
dollar): also 10 per cent. local allowance on salary. Night allowance when sleeping 
away from home. Half salary on voyage out. | { 
Free second-class passage out and home again for himself and, if married, for his wife 
and children (if anv) not exceeding four persons besides himself. Strict medical examina- 
ion, vaccination if considered necessary. 
pv pene by letter (no special fo n required), stating age, whether married or 
single, and if the former number of children (if any), full particulars of experience, ac- 
companied by copies of testimonials (nat originals), with names and addresses of referees 
of whom enquiry éan be made as to qualifications and personal character, will be recei ved 
by the OROWN AGENTS FOR THE COLONIES, Whitehall-gardens. London, S. W., up to 
2ist April. Quote M/3162 and the name of this paper on top left-hand corner of letter 
of application. 


LI 


ү don STRU 


SHAFTS in any part of the WF mical Patent System), CHIMNEY 
TANKS, LIGHT TOWERS, W tze System), ELECTRIC 
and all other FURNA : KILNS, ARC ap О CARBON 


PLANTS, &o.—Frx T PAVEMENT Hoosr, Loxpon, Е.С. 


_ ————— —— — — — 


CHEAP PREPAID ADVERTISEMENTS 


Situations Vacant. 


Three Lines and under (Minimum) ... aes Ке 
Per Line after ... 


1s. 6d. 
ва. 


eee ee ee eee 


Ten Words to the Line 


Situations Wanted. 
Sixpence per Line of Tén Words, minimum One Shalling. 


ee 
Where answers to any of the above Advertisements are to be sent to the Publishing 


Offices to be forwarded, the sum of 34. must be sent with the order to pay for ge of 
these replies. Six Words must be allowed for the address of the Publishing Offices. 


SITUATIONS WANTED. 


NGINEER, scientific education, speaking English, 


French, German, Dutch fluently, seeks SITUATION as Managing Engineer in 
electrical firm. Manufactory of lamps or telephone apparatus preferred.-—6,566 £lec- 
4rícian Offices, 1, 2 and 8 Salisbury-court, Fleet-street, London. 


ELECTRICAL ENGINEER, Technical and University 


Graduate, who acquirel in Germany special experience in the design and manufac- 
turing of electrical measuring instruments and integrating wattmeters, is open to EN- 
GAGEMENT.—Write to T. E.“, со Rudolf Mosse, Advertising Office, Budapest, 
Hungary. 


A DVERTISER desires engagement as IMPROVER in 
power station. Two years’ technical training, three years’ practical experience in 


shops. Near London preferred. Moderate wage expected.—6,562, Electrician Offices, 
1, 2 and 3, Salisbury-court, Fleet-street, London. 


LECTRICIAN (competent) wants JOB or PIECE- 


WORK (finishing large screwed job), any distance —B. G., 515, Harrow-road, 
London, W. 


THE 


Sir JOHN CASS TECHNICAL INSTITUTE 


JEWRY STREET, ALDGATE, LONDON, E.C. 


The following COURSES of instruction in 


PHYSICAL CHEMISTRY 
will be given during the SUMMER TERM, 1908, by G. SENTER, B.Sc., Ph.D. :— 


ELECTRO-CHEMISTRY,.—MON DAY EVENINGS, 7-8 p.m., commencing Mon- 
day April 27th, 1908. A Course of 10 Lectures arranged for those engaged in 
Chemical and Electrical Industries aud for Students in Chemistrv and Physics 
who desire to obtain a knowledge of the principles and applications of Klectro- 
Chemistry. 

PRACTICAL PHYSICAL CHEMISTRY.— WEDNESDAY EVENINGS, 
7-10 p. m., commencing Wednesday, April 29th, 1908. А Laboratory Course 
arranged to meet the requirements of those who wish to acquire a practical know- 
ledge of the methods of Physical Chemistry.. Thie Course is also suitable ior 

$e кулла for thes B.Sc. Examination of London University 
etailed Syllabus o е Courses may be had icati | › . 
Institute or by letter to the PRING PAL Жанынар ры айта OE Mtt 
W. H. DAVISON, М.А., 
Clerk to the Governing Body. 
Á 


Manufacturer of 
ELEOTRIGAL AND PHYSICAL 
INSTRUMENTS. 

Newton Avenue Works, New Southgate, 
LONDON, N. 

CATALOGUES РАВВ, 


MICROPHONES FOR TELEPHONIC APPARATUS, 
THE PROPRIETORS of the PATENT No. 852, of 19: 


relating to Improvements in Microphones for Telepbonic A 
LICENCES to interested parties. г telephonie Apparatus, 


Enquiries should be addressed to М. J. GERMAIN, Engi 
Ville, Lyon, Frauce. elas. 


ELECTRICAL PATENTS 


. J. 8. M. Inst. E. E., M. E. 
Mr. J. Ө. LORRAIN, 28 Inst. M. E., Fellow of the Chartered 
— — pir tte wae es STRAND, LONDON, W.0, 
to PATENTEES' HANDBOOK” post fue on application, gives Pal ruin 
Telegrams: Lorrain Londen, 


— 


desire to grant 
31. Rue de ЇН! de 


| John E. Raworth, | 


| 70/71, Эпвеп Annes Chambers, 
Broadway, Westminster, London, S.W. 


М [M vuccanizeo пв 


CHARTERED PATENT МИП. | 


68, CHISWELL STREET 
LONDON, E.C. 


MOSSES & MITCHELL, 


U ANGANESITE 


BEST FOR 


STEAM 
JOINTS. 


JOHN HUDSON & 00,$ 3007: 
MANSELL STREET, LONDON, B. 


NTI-SULPHURIG” ENANE 


used in all ACCUMULATOR R M 
cte for Protection from Acid Fumes. 


soe — GRIFFITHS BROS. &C0., eoe 


THE SAFEST - MOST CONVE 
ECONOMICAL- MOST LAST 
FOR STEAM WATER ANI 


MANGANESITE 


T - MOST 
NC SISTI 


! AM BRELL = TESTING 
ELECTRICAL 
+ Durham House, North Side, INSTRUMENTS. 
Clapham Common, London,8.W. CATALOGUE ON APPLICATION. 
—————— 


C. PASS & SON, Lr» 


Bedminster Smelting Works, BRISTOL. 


SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES: 


BUYERS OF 
LEAD ASHES AND LEAD RESIDUES FROM ИШТЕ 


Telegrams: PASS BRISTOL. Telepho 


a Ee. 
INSTRUMENTS AND PLANT TESTED. 


THE ELECTRICAL STANDARDISING, [ЫК 
AND TRAINING INSTITUTION 


Wi. 
FARADAY HOUSE, 62-70, Southampton Row, London, 


“ ‚ Londot. 
Telephone No. 9999 Central. Telegraphic Address: TRUM 
TESTS EVERY KIND OF ELECTRICAL ss 


A 
APPARATUS AND M 3 


A Seale of Fees will be sent on application to the ЭЕ 
CHEAP PREPAID ADVERTISEMENTS 


le or 
Miscellaneous Plant, &c., Wanted, for За 


Ехсһап е. u 4 
Three Lines and under (Minimum) ... es &. 
Per Line after... v sis iu, a 
Ten Words to the Line. sent to the poe 
Where answers to any of the above Advertisements are гм order to pay for e 
Offices to be forwarded, the sum of 3d. must be sent with the blishing ' * 


һе Pa 
(hese replies. Six words must be allowed for the address oft 


THE ELECTRICIAN, APRIL 19, 1908. xiii. 


INDESTRUCTIBLE 
WIRES and CABLES 


icm A ecu 
FOR EVER 


Write 


for Particulars 


— 


ar a 
) “© 
j| WA 
471-51 PARK ST., | SOUTHWARK. LONDON, S.E. 


Telegrams : Indesca London. 


Telephone 2075 Hop. 


Фе eee 22822 х 


Protection RECENT PUBLICATIONS. 
of | — 
2 | The following recently - issued publications can be supplied post free 
English | by “ The Electrician ” Printing and Publishing Company at the 
Trade NAND/ | prices stated below. (Add 5 per cent. for postage abroad.) 
„The Standard Handbook fer Electrical Engineer's." 178, net. 


АН goods made by Members of the China Furniture | | “ Principles of Direct-Current Electrical Engineering." By 
and Electrical Fittings Manufacturers’ Association are Jas. Н. Barr. 10s. 

marked with above Trade Mark, WHICH IS A | “ Power Gas Producers." By Philip W. Robson. 10s. 6d. net. 
GUARANTEE OF ENGLISH MANUFACTURE. 


J. MACINTYRE & CO., LTD., 
Washington Works, Burslem. 


BULLERS, LTD., 
6, Laurence Pountney Hill, Cannon Street, London, E.C. 


GASKELL & GROCOTT, 
Whitehall Works, Longport, Stoke-on-Trent. 


VICKERS, SONS MAXIM es 


SHEFFIELD. | 


Telegrams. VICKERS SHEFFIELD ON ADMIRALTY LIST. 
Telerhone No 3200 SHEFFIELD. ON WAR OFFICE LIST 


“Die Berechnung elektrischer Anlagen auf wirtschaftlichen 
Grundlagen." By Dr. Ing. F. W. Meyer. 8s. 
| *'Thermoelemente und Thermosaulen," By Prof. Dr. Franz 
| Peters. Vol. ХХХ. of Monograiphien über angewandte Elektro- 
chemie.“ 118. 


„Die elektrischen Kohlengluhfadenlampen ihre Herstellung und 
Prufung.“ By Heinrich Weber. 10s. 


Makers of 
TM & MOTORS 
or 
CONTINUOUS % ALTERNATING 
CURRENTS. 


— 


COMPLETE EQUIPMENTS for 
ELECTRIC DRIVING of 
FACTORIES. 


VICKERS' WARIABLE SPEED 
MOTORS, 


Speed Range, Up fo 6: 


ШСКЕК5 
PATENT BELTLESS DRIVE 


for PLANERS. | оок. THREE-PHASE STEAM ALTERNATOR. 
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— 


The TOWER HILL Controversy 


has excited much interest in diplomatic circles. 


At TOWER HILL, LONDON, E.C., 


you can get the best 


MICA & MICANITE 


== to suit your requirements. Write ТО z= 


D. JAROSLAW, 5, George St., TOWER HILL, London, ЕС. 


ISSUED MONTHLY 
(GRATIS) 


WITH 


“THE ELECTRICIAN” 


The Oldest and Best Weekly 
Electrical Journal. 


SALISBURY COURT, 
1,243, ^ FLEET stet 
LONDON, ENCLAND. 


TELEGRAPHIC ADDRESS : " ELECTRICIAN NEWSPAPER LONDON.” TeLepHone No. 949 HOLBORN. | 
A FULLY ILLUSTRATED 


MONTHLY RECORD OF ELECTRICAL INDUSTRIAL PROGRESS. | 


| INFORMATIVE FOR MANUFACTURER AND BUYER ALIKE. // | 


An exceptional publicity medium for directly reaching 
those connected with the Industrial Applications of 
Electric Power. 


The only Monthly Publication devoted exclusively to | 
the interests of the Electrical and Allied Industries. 


_ uu | = Е —— — 


specially with Motor Installations in the leading indus- of New and Standard Plant, Apparatus and Materials for 


The recognised medium for descriptive Articles dealing Affords adequate space to Fully Illustrated Descriptions 
trial establishments of the world, fully illustrated. all Electrical and allied purposes. 


MANUFACTURING EFFORT is worse than useless without EFFECTIVE PUBLICITY. 


World-Wide and Wrell-Directed Circulation. 


2 — - — — E — се 


NEW EDITION, revised and enlarged. Price 128. Ва. nett, post free U.K. ; abroad 138. 


Motive Power and eem for 
Electrical Machinery. 


By Е 
RTER. 
m E. TREMLETT CÀ 
reatise on the Theory and Practice of the Mechanical 


Equipment of Power Statio Revised by 
for Electric Traction. e Mr Q THOMAS-DAVIES. 


«THE ААА 
ELECTRICIAN” PRINTING AND PUBLISHING COMPANY, LTD., SALISBURY COURT, FLEET 8ТВЕЕТ, LONDO: 
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| Р. USUAL STATION VOLTAGES. 
| | | wein Е nee | Open Protected. | Enclosed Ventilated. 
THE PRICES OF ea E E LIE om mona OU ee 
23 1,500 20 0 0 21 5 0 
UNION MOTORS | > im | gmo moo 
: 5 1,370 28 10 0 30 0 0 
——————sáá—Á a 7 1,340 34 5 0 36 5 0 
9 1,390 38 5 0 40 5 0 
ARE 11 1,220 43 0 0 45 10 0 
| 15 1120 51 0 0 53 10 0 
| 19 1080 63.15 0 68 5 0 
| 24 350 75 0 0 7910 0 
| 30 | 860 90 0 0 96 10 0 
| 40 | 830 107 10 0 | 11410 0 
AND SUBJECT TO You Want Proof? 


EXTRA LIBERAL 
TRADE DISCOUNTS. 


WELL, 
HERE IT IS 


— 


Ilm Кеш (шй 
" PARK ST. — souTHWARK . ^ LonpON.S £: 


NEWCASTLE-ON-TYNE and GLASGOW. 


LARKE, CHAPMAN & 00. 1° 


ELECTRICAL ENGINEERS, 


LONDON Office: 50, FENCHURCH Sr., E. C. 
OYOLOPS LONDON. | 
TELEGRAMS | GYOLOPS GATEBSHRAD. | ш 


Electrically-Driven WINCHES, CAPSTANS 
and HAULAGE GEARS for Yard and 
Ship Work a SPECIALITY. 


Direct-Coupled GENERATING PLANTS for 
Ship Lighting, бе: 


SEARCHLIGHT PROJECTORS of all sizes 
Hand Operated &nd Motor Controlled Types. 


Makers of Projector Mirrors and Lenses. 


HIGH-SPEED VERTICAL ENGINES. 


Contractors to ADMIRALTY WAR OFFICE, INDIA OFFICE and FOREIGN GOVERNMENTS. 


ELECTRICALLY- DRIVEN ANCHOR CAPSTAN. 
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NOW READY. Very fully Illustrated. Price 58. net; post free 56. 3d. 
WIRELESS TELEGRAPH X. 
| NEW and ENLARGED EDITION. 


Signalling Across Space Without Wires. 


By Sir OLIVER J. LODGE, D.Sc., F.R.S. 


This New Edition forms a complete Illustrated Treatise on Hertzian Wave Work. The Full Notes of the interesting Lecture delivered by the 
Author before the Koyal Institution in June, 1894, form the first chapter of the book. The second chapter is devoted to the Application of Hertz 
Waves and Coherer Signalling to Telegraphy, while Chapter 8 gives Details of other Telegraphic Developments, In Chapter 4 a history of the 
Coherer Principle is given, including Professor Hughes’ Early Observations before Hertz or Branly, and the work of M. Branly. Chapters are also 
devoted to Communications with respect to Coherer Phenomena on a Large Scale,” the Photo-Electric Researches of Drs. Elster and Geitel,” 
the Photo-Electric Researches of Prof. Righi, * Elliptically Polarised Electric Radiation,” ‘‘ Magnetisation Produced by Hertzian Currents; 4 
Magnetic Dielectric,” and “ The Principles of Tuning in Wireless Telegraphy." 
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SPECIAL OFFER. 


We offer the following slightly-soiled Books at the Reduced Prices indicated :— 


POSTAGE EXTRA, 
SE сый 


APRIL 10th, 1908. (“ e crane” Publi shed @ OFID 6 


when ordering. 


s. d. Ж! 
Bibliography of X-Ray Literature and Research .._ .. ... Blighiysolled.. .. 6 0 m 3 І 
The Centenary of the Electric Ourrent, 1799-1899. By Dr. J. A. Fzzume ... ,, hec ww died ^ 
Gore's Electro-Chemistry .. ... s is P a жоо е 30 „ „ 28041 
Urquhart's Electric Ship Lighting... — .. .. .. .. 0000 ac. aw d @ д. 6 
" Dynamo Oonstruction ... = 2 m A ш сш „„ Wo ud А 
Personal Recollections of Werner von Siemens. By W. С. Сооріамр ; 15 0... 5 ( 
Hull Telephone Inquiry (Minutes of Proceedings) жоо жө " : 8 баі 12, 
Portsmouth Inquiry 5 s - 9 и. e " x „~ 1 6 net 1 ) 
Rating of Electric Lighting, Tramways, &c., Undertakings. Ву W. G. Bonn „, А 9 6 net 2 М 
Drum Armature and Commutators. By Е. М. Үкумоотн ... m eae :: 76.0 $ 
Giepel and Kilgour’s Pocket Book of Electrical Engineering Formule .. › 7 604 6 | 
Weiner's Practical Calculation of Dynamo-Electric Machines - " 13 6 , №, 
Hadley's Electricity and Ap for Students is Ме ‘ei А aus 60 4 0 
Sanderson’s Electricity and Magnetism for Beginners ads TE e à 8. 3 0 
Pratt and Alden’s Street Railway Roadbed .. — .. eee e 90 e HE 
D Шешшу. By Sir W. Snow Hannis. (1867) ee. is A is — .. — 2 ^ 
Radio-Activity. Ву F. Bopp is i "M ; n . „ 0668. 5 6 
Sheldon’s Dynamo Electric Machinery (Direct Current) „ н 12 Ow 94 
Larden’s Electricity ... is T ii ue m ia 895 ae 5 6 0. 4 6 
Houston and Kennelly's Magnetism ies, ee... ET eo. 50. - i 
" Electrical Eng eer nk Leaflets (Elementary and Intermediate) . . 7 0 esch 3 0 
" Electro-Dynamic Mac zer e „„ €. — Hlighilysoled.. .. 10 9 T 
; 13, к Electrical Transmission f ntelligence ecc өөө ТІ өөө өөө b 0. 9 6 
Houston's Electricity and Magnetism ... dd ке - ss e " „ 50. 3 6 
Меггі» Tables and Formulas for Electric Railway Engineers  ... vie j — ue ae 9 6 
Boult's Comprehensive International Wire Tables for Electric Conductors „, se de D. "HOT. 
Electrical Laboratory Notes and Forms. By Dr. J. A. FLRMINd. (Smaller Edition) idi *. 7 600 $ 0 
гато dato Electrical Testing in Physics, cc . „, si ; : " gd 
s Practical Electricity and M i ve ee i А А Ма 
та сораг Шош T , *. 5 SC md ma au s | : y : | 
в Oarbon Making for all Electrical Р ORE M ee 0 о.е 
Чоге'в Electrolytic Separation of Metals. | p 3 Е 10 6 - i 
Electric Lamps and Electric Lighting. By Dr. А. Kresse. в ond B, 
гои in Agriculture and Horticulture. By Prof. S. Пкмвтком E 5008 4 6 
B tee otes for Electrical Students. By Kenneuiy and Winginscn Ж 66 13 6 
andbook of Practical Telegraphy. By R. S. CULLEY. 1878 — 490 
теш ie eis үе у EDWIN EpsER 8 . | : 4 
: essons in Electricity and Magnetism no — M | 
кш and Its Elementary Measurement. Ву W. HIBBERT ш...» a 1 6 
ectricity as Applied to Mining. By Lurros, Pare and Perkins, 1903 Edition 9 0 * 
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NOW READY. 
ADDITIONS TO DR. J. A. FLEM I NG'S 


Clectrical Laboratory Notes and Forms. 


COPYRIGHT. 


This important Series of Norzs AND Fors for the use of Students in University and other Electro-technical Classes has a world-wide reputation, 
and many thousands of copies have been sold. From time to time, as considered desirable, the Nores AND Forms have been corrected or 
re-written, but the divisions of the original forty Forms into ** Elementary " and ** Advanced” has hitherto been observed. 


The object of this arbitrary division has now been fully served, and it has been decided that in future only the numerical order shall be retained. 
At the same time it is realised that the time has come for additions to be made to the original Set, and Dr. Fleming has written Ten additional 
Notes and Forms (Nos. 41 to 50). The Subjects of the additional Notes and Forms are :— 


No. 5овукст. Ко. SuBJEcT. i сг 
41. Determination of Dynamo Efficiency by Routin’s | 45. Determination of the Characteristic Curves of 
Method. Dynamo Machines. 
42. Зерагапов of Hysteresis and Eddy Current Losses 46. The Absolute Measurement of Capacity. 
n Continuous-Current Dynamo Armatures. 47. The Measurement of Inductances. 


43. Efficiency Test of Two Equal Transformers by 48. The Test of a Rot Couvertor 


the Differential (Sumpner’s) Method. 
4%. Measurement of the Efficiency and Power Factor | 49: The Parallelisation of Alternators. 
of a Polyphase Induction Motor by the Watt- 50. The Examination of an Alternating - Current 


meter Method. Motor. E 


These ‘‘ ELECTRICAI. LABORATORY NOTES AND Forms” have been prepared to assist Teachers, Demonstrators and Students in Electrical 
Laboratories, and to enable the Teacher to economise time. They now consist of a series of 50 Exercises in Practical Electrical Measurements and 
Testing. For each of these Exercises a four-page Report Sheet has been prepared, two and sometimes more pages of which are occupied with a 
condensed account of the theory and practical instructions for performing the particular Experiment, the other pages being ruled up in lettered 
columns, to be filled in by the Student with the observed and calculated quantities. Where simple diagrams will assist the Student, these have been 


supplied. These Exercises are perfectly general, and can be put into practice in any Laboratory. 


Each Form is s ipplied either singly at 4d. net, or at Зв. 6d. per dozen net (assorted or otherwise as required); in Sets of any Three at 18. net; or 
the Complete Set of 50 Exercises price 128. 6d. net, or in a handy Portfolio, 148. net, or bound in strong Cloth Case, price 158. net. Spare Tabulated 


Sheets for Observations, price 1d. each net. 
Strong Portfolios can also be supplied, price 18. 6d. each. These portfolios are used to hold the Forms if the Student needs to carry them from 


place to place, or he can keep the Forms together for reference until complete, when they are ready for binding as a permanent record of his class work 
The parent or guardian has in these Notes and Forms an excellent means of knowing how the Student is progressing with his studies and of judging 


the neatness or otherwise of his work. 
The best quality Foolscap Sectional Paper for drawings (16 in. by 13in.) сап be supplied, price 9d. per dozen sheets net. 


| A Sample Copy of any one of the NOTES AND FORMS will be sent post free to any Teaching Establishment, or to the Professor or Demonstrater of а 
Class for Electro- Technology. | 


The whole of these Exercises аге NOW READY : — 
eae 


17. The Determination of the eee Efficiency of an Electro | 34. The Measurement of Insulation and High Resistance. 


1. The Exploration of Magnetic fields. 
tor by the Cradle Method. 85. The Complete Efficiency Test of a Secondary Bet 
Hi The Randa ation vote tae 56 by the 18. The Determination of the Efficiency of an Eleotromotor by | 86. The Calibration of Eleotric Meters. : 
Water Voltemeter iro Bridge. the Brake Method. 87. The Delineation of Hysteresis Curves of Iron. (Loss 
4 The Measurement of Electrical Resistance by the Divided |19. The EMolency Test of a Combined Motor-Generator Plant. 38. The Examination of a Sample of Iron for Maguetio Hysteresis 
5. The Oalibration of the Ballistic Galvanometer 190. Test of a Gas Engine and amo Plant. ' | 89. The Determination of the Capacity of a Concentric Cable. 
6. The Determination of Magnetic Field Strength. | 91. The Determination of the cal Resistivity of a Sample | 40. The Hopkinson Test of a Pair of Dynamos ; 
1. te with Standard Magnetio Fields. of Metallic Wire. meter. | 41. Determination of Dynamo Efficiency by Routin's Method. 
8. The Determination of the Magnetic Field in the Air Gap of an . The Measurement e Low Resistances by the Potentio-| 43, Separation cot „ Current Losses in Cen- 
ent of Armature Resigtances. . 
9. Tha Det omnei ‘of Resistance with the Post Office Pattern | 44. The Standards 195 о! reed br Fo tenti eater " Mr Ten olaa Met чү Eranstormicra by the Оіпегеах 
Wheatstone Brid . disa of a Voltmeter ө 0 . 10d. 
10. The Determination of Potential Difference by the Potentio. | 28. The Standardisation of an 3 y the 1 ^s 4. sensurement oe Motor iu aod Power Pactor ore Poly- 
The mina Perm a Sam e oto ; М 
n А Complete Report owe Primary . 5. d inm T fron. 8 * zn d 45. Determination of the Characteristic Curves of Dynamo 
meter e Poten є 28. Standardization of a High Tension Voltmeter. achines. 
M. it Photio Rn r зоо an ee lane 2. The Examination of an Alternate Current Ammeter. 46. TheAbsolute e of Capacity. 
rias fou of the Abeorpiive Powers of Semi. fl. The Delineation of Alternating Current Curves. 2. The Tost ofa Rotary converter. 
! 81. The ency Test of a . . - { 
49. The Parallelisation of Alternators. 
CC 50. The Examination of an Alternating -Current Motor. 


Transparent Screens. ; 
xd ie re V W The Photometric Examination of an Aro Lamp. 
a It should be remembered that the numerical order observed in the above list has no relation to the difficulty or class sequence of the exercise 

but as simply a reference number for convenience. 2 i 


THESE “NOTES AND FORMS” ARE PRINTED ON THICK, GOOD QUALITY PAPER. 


The great teaching value of these ELECTRICAL LABORATORY NOTES AND Forms is becoming increasingly recognised, and we commend a perusal 
of the complete Prospectus, which will be sent to any address in the world post free on reques to 


«FHE ELECTRICIAN” PRINTING AND PUBLISHING COMPANY, LIMITED, 
| 1, 2 & 3, SALISBURY CCURT, FLEET STREET, LONDON, ENGLAND. | 
The NOTES AND FORMS oan be obtained through all Booksellers at Home, in the Colonies and Abroad. 
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WiLLANS & ROBINSON, 


‚ LIMITED. 


STEAM . — 
TURBINES Kt X. 


AT WORK and UNDER CONSTRUCTION, 
Februarg 19, 1908. 


3 Sets of 5,000kw. capacity. 
3 „ 400kw. „ 
10 „  3,000kw. m 
23 „  2,000kw.or 1,500 K. capacity. 


Е Tw 


Aa rut rM 


36 „ 1,000kw.or 750kw. * . 


8 „ 500kw., (or smaller) m m 


VICTORIA WORKS, RUGBY, ENGLAND. 


————— 


——— OT x ч os ; РА КИ ИЕ ИЕ ИЙ, z Fost РРР ТОР ЗРО ре; ° 7 ^ Ô $ ^ 7 » : 


DISC GHART 


AND 


ROLL CHART 


FOR ALL PURPOSES. 


Chart Speeds from 2" per day to 12” per 
minute. 


Universal 
- Shunt. 


Can be used for 
all the tests for 
which the Kelvin 
and Varley Slides 
are suitable. 


The India Rubber, Gutta Percha 
Telegraph Works Co., Ltd. 


Head Offices: | Works : 
106, Cannon Street, London, E.C. Silvertown, London, E. 


~ . S T - 
| EVERSHEDS | nee EVERSHEDS 


MEGGER. © лү, Кә SWITCH BOARD 
BRiDGE-MEGGER 2 EI 
OR NE PORTABLE INSTRUMENTS. 


When laying Cabies on the Solid System, use Tet. = 
id : | ah Sporty C pe ye „А 
ULTON TROUGHING — 
DOULTON TROU! МЕ. 
„а Bridge Insulators, By me te | 


which give:the maximum security obtainable. 


Cheap. lmperishable, — Non-Conducting. 


Doulton & Co., Limitea, 
LAMBETH, LONDON, S.E. 


Works: ANN LONDON; - ROWLEY REGIS, тинт 
т. HELENS, BURSLEM, & ENS EY. 


Branch Office 
GIRMINGHAM, LIVERPOBL, MANCHESTER & GLASOSW. 


—— re —— 


XX. 


4 2 


THE ELECTRICIAN, APRIL 10, 1908. 


CLASSIFIED TRADES’ INDEX TO ADVERTISERS 
IN “THE ELECTRICIAN.” T 


Advertisers are entitled to entries i in this List FREE OF CHARGE according to the size and series of their. en 
Additional entries are made at a low charge, particulars. of which will be forwarded on application to Tbe Publisher,” 
Bold Type entries or additional matter can also be arranged for with the Publisher. 


4 


i PAUE egra EN Tndo-Enropean Telegraph Co. d E Onieke (С. F.) а (oo. ды 
A, E. G. A Cc Co.. 90. Katam Telegraph Co Telegraph N. I. T. E. Electric Co, (£07). ... ; à me ds 
African MAD? e евтар : : E в Е = Гамер саай South African h OO. aii Co. 8 Jarosinw, | р. n a Render (2) à Von un e г 
loe American Tele raph Co. зө I! Jenki: Е — a 
Tre Lampe Limited i го Ш Ш D| Edison and swan United Éiectrio Light Со. — | Јева а Philips. 1 Henson 5 . 
Armstrong. Add n A ca. > р Кисе Canstruction Co. -| Richard, Jules, B - 
Automatic tan aid Sorew Co... 5.21 | Bleetri Wer gien Accessories Go. 9| Kaye (J.) & Sons Sna - - MT 
Electrical Power Storage Co. 80 Kelvin & James wie . “| ве Helena Cable and Rubher Co, A 
Babcock & Wilcox o Ue) s - Electrica) Binnardiaing, Testing and trata „| Kex Enginee „ Sandyeroft Foundry t to о а 
Bastian Meter Co. m = 15 ing Insti tutio a Paths ёо. bende e Kirk cato, Fičo а б» ^ M| Sankey (Joseph) & X DU 
Беваи пае D т Жегин : ro Dynamo ang Motor Co, . = de Дуйшо аим, >- 
: Briten п Engine, В Boller and Electrica) insu- ENison (George) .. ш Langdon Davies Motor e s ; 3 Simplex Conduite Limited DUE" 
.. — | Everett, Edgcumbe & Co . Lea, J. E. зе IE Sir John Casa Technical Institute » u 
Pritish пашаа and e с — R Evershed & Vignoles es. M Levl (i. x ont Pc. tie oe mith (8, & Bons — 8 
British Thomson Houston * Felten & Guilleaume-Lahme ixi ad е6; a: wood (Crosh ) & Bon... ET Senes (W. r.) d co T . 
British . о со апа Mfg. Co. z Беек Chinas Construc) on Cu. ves .PR London саса vm бу e Sten! Е Flectrie p Co,” ae 
етә em — n a ete LIS ee LJ LIT 1 
Би фы see VO UE Foster Brothers Limited . - Longmans, Green & Co. is ea „ с, _ 
Callender’s Са dle ana Censtrnetion Co. b Gambrell Bros... та 12 Lundberg (A. P.) & Sone - | Typewriter Co... 5 
Oia Furniture and Eleetrical Tuns = Geipel (Wm.) & Co. ... e > £7] Macmillan & Co. ff . 
Manufacturers! Association... n Gilbert Aro Lamp Со, a 1| Maschinenfabrik Oerlikon. E —| Union Electric Oo. " — ub 
Chloride EE Storage Co. 26 Gilbert Giikee & Co. oe = —|Mewburn, Elis & Pryur æ United Électric Car Co, 3 
City of London Wood-Wool CO. 26 Great Cential Railway Ў: . 9 Mosses & Mitchell .. 7. xao cada 
CAKE Ста Саен Co. 34 Griffiths Bros. & Co. . s ^ M|waider Bros. and Thompsen 1o! Vickers, Sons & Maxim - Н 
Conn table (Ar г. ^. | Harper & Brothers =; 1 wens A. c.) & Co. — 
nén D Hendry Јаша. rapi Works Cj. 1 «| Western Telegraph Co * 
enley’s > eastern екта "—— 
E ra сө рта торо Pini Reber Worki” 2 CON fb Co. T cjr E 
t. šik — А „ eston ec E = + 
Donnis (v (W. Ра Co, rs тА | Hudson (John), & Co.'s Successors . 2 Faul (СЫ RS : 12 ин "AS ле? peas te 97 n 
с н .. 18| Phoenix Fire Officer ... . = te ( ее 
Dorman end nited a tates ¢ Cable e 5 n Indestructible Cable с 288 © 4 ae 5 29 Phos hoe В! Bronze Co. atte 3 wine aad Кү Co. NE owe ‚ 
= S UI works Go. nts Persia i elegrap! . M Pitkin J, & Co. — Wof „„ „„ 


ANN F) Pros Albert Buildings, 49, Queen Victoria-st, London, Е.С аө 
өөп on, А 
рген r4 Felten and Guilleaume- Lahmeyerwerke Actien-Geselischaft 
Jenkins Bisho cremate siroet Within, London, E. C. eee eee 77 
e eee 
meyer an ew Oxfo 
A gets 154 Keren а ad gn Bunten d Lan, соет 3 
Quic e о, an us n- road. о % %, 7 
Agents for Messrs Connolly Brothers dis 
Acoumulat ore (See also BATTERIES) 
Chloride Electrical Storage Co,CliftonJunction,arManchester .......4—.. 96 
D.P. Battery Co, Bakewell, Derbyshire 3 
Elec. Power ст Storag Со, ^ Gt Winchester-st, . C., and Millwall, E., London 36 
коон ше Electri гош 0 la and 88, e Viotoria- street, London, E. O.. #7 
lane, Stratford, London, E ә see ccesonesseceses 4 
. 
British AMA Co, Rugby (England), and Branches. . . 
3 and Phillips, 14, Union- ot, Oid Broad-st. London, & Chariton,Kent 1 
ere 
5 Wa . & Co, 87, Viotoria- street, Westminster, B. W., and 
x: N 4 отав, соати N.W x fa ‘te aon анан 5 
vers. xd О. n Lane Chiswic Seveesecesose Ф 
2 and rail 14, ы: dil 58 -8 4 Che ent 1 
er Bros. an mpeon. een-street, Cheapside, fondos Е.С... — 
Paul, R W, Newton Avenue Works, New et, Cheapeide, Londo mA voce 12 
Weston Electrical Instrument Co, Audrey House, Ely- place, London, E. C. 250 
r 
© t senses 
iE Ru еи 
L ass n, Bmel Wor Bristol 2990000901*«020000000280t09009c0€ 19 
Arc Lamp Oou inge, Winchee, — = 
. London Elec о Firm, Croydon Vessssessnesssssessesessdeeessesdsessssssesssssss esse тоо 26 
Willcox (W H) & 34 and 36, Southwark-street, London, 8.E...........« 
Auctioneers D & Coy 8, 94 a reperti : 
Wheatley Kirk, Price & Co, 46, Watling-st, London, E.C.; and Manchester 
pattia Newonstle-on-Tyne...... „ 0% %%% „ „„ о % % „„es „eee e „„ „ee „„ „„ 11 
Chloride Electrical Sto Co, Clifton J tion, Manchester 99999 990908000829 2 
Mies Pose Со, Макен 8 uno MR ax A reer ee Н 
: Power Storage Co, 4, incheater-st, E. C., and Millwall, E., London 86 
Нас Accumulator Co, la, Marshgate-lane, Stratford, London, E.. 5 
Sune and Phillipe, 14, Union-ot, Old Broad-st, London, & Charlton, Kent 1 
noi los (W Н) & Co, 33, 84 and 36, Southwark-street, London, &E. ..... 3 
Stirling Boiler Co, 25, Victoria-street, Westminster, London, S. W... . 26 
Willans and and Robinson, Victoria oo Rugby, England .... *99920000000*60090 0 о en ооо 18 
Booste: e—chicride hiectrioa Б torage Co, Clifton Junction, near Man - 


бер!» . 


tame uy савы Cables red MN Haly мы L by and 3 1, 96 


„eee eee eee. 5 


1 


Mae! ach one: ory **009»99209090095002000995 96895099000090900€6099000000009 OS 99 ов OS Oe 


meal з 
put inda Gn 


orwer Mul 
Henley's (W T) Telegraph W 
Londo and North W. oe 260. Hlumdteld-street, London Wall, 


n, E. C.: 
Hooper's Telegraph and Indiarubber Works, 31, Lom 
екум ын, Cab.e Co, 47-51, Park street, St, Lombard-st, London, E. ©. 13 
ndia Rubber, Gutta Tercha and ‘Telegraph Woke Co, ‘Silvertown, London 1э 
1 nd Phillips, 14, Union-ct,Uld Broad-st, London & Charlton, Kent 1 
ndon Electric Wire Co, Playhouse-yard, Golden-lane, London, E.C. „ 4 


9*65900900«29000000009005000 99290 


hot 


Co, Warrington and St. Heiens; and $, * 
. Victoria-street. London. B. W. 000 000 90900 200 000000 ээ, өзөзөзөе® өз poast o don B 
Western Klectrio Co, Norfolk House, Victoria Embankment, London, AU. 


rho 
e" . and Phillips, и, Union-ct, Old Broad-st, London, & Charlton. Ket | 
th Dai ч can Works, Bilston, Staffs cee ee 


Sankey (J) & Sons, Albert: street 
Chimney Shafts Finsbury Pavement Iouse,Losdos, E.C. 1 
и 


ble Suppliies—Continusd 
ые з Helens Cable and Rubber 


Ferbeck Chimney Construction Co, 


к . 
6172 leon (George), victoria Works, 17-18, Warstone-lane, Birmingham ..... 
duits and oo 

сер Insulated and Helsby Cables В а Prescot, Helsby and = 

Callender’s Cable & Construction Co, Hamilton House, Victoria E 
al поо Potteries, Lambeth, 
14, == ГЕИ 
Simplex Conduits Limited. Garrison-In. Birmingham; &Losdon ..—. 


"t Fib 6 
. ts „Mansion House Bligs, t Queen Victori ©. 


ing Plant NR 
сому (54) .) & Co, Bolton, London, Glasgow, Nowcastle, 4. 


Orucibi lum т, 
Doulton i Co, Bo tom Potteries, Lambeth, London, 8 K . 
o i iei п 


Cut-Outs 
Dorman and Smith, Manchester; Sed Бам аш toi, —À ! 


am crm 


- 


y 


(A) & Co.. a oc Tyne са 
Limited, 5 `&Тоодов .- 


усна 4, Union-ct, Uid Нгоай-, LO 
Parsons CA A) & Co, Heston Works, . „„ 
Union &lectrio Co., Par- street, Southwark, | 2 | 


nee ** 


Electric Bells 
British Insulated and Helsby Cables Ltd, 
ваша L. М. Ericsson Manuiactorieg o ir T 


London, E and Beeston, near Notting чу 00408, 
Western pare Be vo, Norfolk House, Victoria Embankme E 
Electre 8 Со, Rugby (Е 1 1) and Branches «c 


üBiectio LENT OS ntractore 
mon- Houston Co, Rugby (England 
British о n ч 


м, Prescot Hah — — 10 


„ 0 „%% 


London; & 
ee Birmingham; 4109808 = 


Simplex Conduite | 
Vickers, Sons an Shetfi 

Electric ы пып ana Tramway Supplies T 
British Ins insulated and Helsby sod 


sag ente et et Аай 


ent 
о0о соевое ооо ж» эде cen ooo ose poe ves 00 ott ttd 
ett 
Londos, Б.б. um 
095 өз» — 
"London, EC. 


ү tmn 


Uni n, Lanos. 
wines (J G) & Co. 9, Cloak-lane, „ Annon-atroot, 


Nest. ME. Mnoninery Coe Rugby (England) and Branches 


THE ELECTRICIAN, APRIL 10, 1908. xxi 
————————————————MÉÓÉÉÉÓÉÉo a te - 


IRON-CASED DORMAN 
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SMITH, 


— •——— 
(Head Office & Works) 


For use on poles, &c., &c. Ordsal Electrical 
D E Works, 


RELIABLE & INEXPENSIVE. „119.0, SALFOR D. 


For damp and exposed 
situations. 


TERMINALS ELECTRICITY IN MINES 
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NEW ÉDITION. Price 5s. net. Price 5s. net. 


SIGNALLING ACROSS SPACE WITHOUT WIRES. „тнл, 


By SIR OLIVER J. LODGE, D. So.. F. R. S., & e. 


FOURTH EDITION. 


STUDENTS GUIDE TO SUBMARINE CABLE TESTING 


| By H. K. C. FISHER and J. C. H. DARBY. 


— ee ——— — 


| Fully Illustrated. 8vo. Price 6s. net. 
THE MECHANICAL DESIGN AND CONSTRUCTION 
OF COMMUTATORS. 


By R. LIVINGSTONE. 


^ Fully Illustrated. 8vo. Price 88. 6d. post free. 


ELECTRIO BLASTING APPARATUS AND EXPLOSIVES: 


WITH SPECIAL REFERENCE TO COLLIERY PRACTICE. 


By W. MAURICE, 
Manager of the Hucknall Tor кага Collieries, 5 and Member of the National Associ ation of epu Managers, M. I. M. E., A. M. I. E. E. a. 
FULL PROSPECTUS FREE BY POST ON REQUE 
Price 2s. 6d, net. For the Pocket. 
HANDY COPPER WIRE TABLES AND FORMULE 
FOR EVERYDAY USE IN FACTORIES AND WORKSHOPS. 
By P. B. DOWN, won. Ex., A.M.I.M.E. 
With Squared and Ruled Paper Interleaves for Notes, Sketches, &c. 


Fully Illustrated. Price 3s. 6d. net. 
BRAKES FOR TRAMWAY CARS, xxx sa on man 


Fully Illustrated. id Price 3s. Od. net. 


—ä—— 
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ELECTRIC FURNACE IN IRON. AND STEEL PRODUCTION 


By JOHN B. C. KERSHAW, F. . C. 
READY SHORTLY. Illustrated. 
THE ELECTRIC PRODUCTION OF NITRATES FROM 
THE ATMOSPHERE. By Prof. S. P. THOMPSON, D. 8e. FBS 


IN PREPARATION. NEW EDITION of 


SUBMARINE CABLE LAYING AND REPAIRING. 


D. WILHINSON 
IN PREPARATION. 


ALTERNATING. CURRENT MOTORS. 


ана 2 шс By Dr. RUDOLF € GOLDSCHMIDT 
IN PREPARATION. D 


HANDBOOK ОР COMMERCIAL TELEPHONY. scere 


IN PREPARATION. 


ELECTRIC: CRANES | AND HOISTS. ву н. н. BROUGHTON. 
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Electro- Technical Instruction. 7 
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[^ many teaching establishments, not only in this country 
but in some other countries where the English language 


is spoken, “ THE ELECTRICIAN” PRIMERS [copy- 


right] are largely employed in teaching work,and we are supplying 


LANTERN SLIDES 


of many of the original copyright illustrations appearing in the Primers. 


The fact that The Electrician" Primers are adopted in British Government 
Schools of Instruction (both Military and Naval) is proof of their adaptability for 
teaching purposes. ¶ We are prepared to grant permíssion for the use of these 
original drawings, and to supply lantern slides at a reasonable inclusive charge. 


{ Prices and particulars on application to 
Limited, 


Printing and Publishing Company, 


I, 2 and 3, SALISBURY COURT, FLEET STREET, LONDON, 
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For the convenience of users of these Tables we are about to issue 


a FILE to hold one or more as desired. 


“The Electrician " 


slipped into the File and kept 


' The Tables issued with 


have all been holed, so they can be easily 


conveniently for reference. The 


File is fitted with a handy form of clip which simplifies the 


insertion of the Tables. 


We will send à File to any enquirer on 


receipt of a p. c. request ‘marked “ Tables File,” and addressed 1, 
and 3, Salisbury Court, Fleet Street, London, Е.С, 
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Fully Illustrated. Price 25. 6d. net, post free 25. Od. 


A First-Year "E "of "Practical 
J. Magnetism and Electricity. 


Ву P. E. SHAW, B. A., D. sc., 


Senior Lecturer and Demonstrator in Physics at University College, Nottinghsm. 
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WATCHMAKERS W the ADMIRALTY, JEWELLERS 
and OLOOK МАКЕЕВ, 


9, Strand, London, W.C. 


MAKERS of the ** зуб зу. Жз Speed indicator. 
——————— 


Br APPOINTMERT TO 


Н.М. THE KING, 


Our ILLUSTRATED CATALOGUE 
or “GUIDE TO THE PURCHASE 
OF A WATCH,” Book “J,” 112 
pages, 85) illustrations, Free by 
Post. 
Ditto CLOCKS, “J.” 
Ditto JEW ELLERY, “d. " 


OUR “STRAND” MINUTE 


RECUKOING CHRONOGRAPHS. 
Sterling Silver 


I8ot. Cold Crystal 
l, ry 
TER 60 min, recorder 
£8 8з. £21 
Non- 
Magnetic } 21 Ie. extra 


8. s. 137 and 133. 
Stout 18.624 Gold Dust-Proof 
Plain Case £15 158. 


Non- -Magnetisable, £16 16s. 


In Beautifully-Finished Silver or Steel Cases. 


bs. Non-Magnetisable, £6 Өз. 


. 80-minute Recording Dial, Start, Stop and 
= __Fly-back Action. 


NON- 
MAGNETIC, 


In order to meet an ever-increasing demand 
for a reliable instrument at a low cbr 


we have constructed this Chronogra 


Which has the SAME ACTION as our ot 


Popular Ty 


Sterling Silver or Oxydised Steel Cases, £3 3s. 


OUR "PERFECT" REVOLUTION SPEED INOICATOR. - 


BY APPOINTMENT TO 


State 
revolutions 
required. 


S.SMITH & SON 
oo STRAND.LONDON 500 


H. H. H. THE PRINCE OF WALES. 


All our Watches, 
Clocks & Jewellery 
may be purchased 


by 
MONTHLY INSTALMENTS 


NEWEST TYPE of 


SPLIT SECONDS 
CHRONOGRAPH. 


The Mort Perfect System of Chrono- 
An absolutely reliable Tachometer, graph Mechanism yet introduced. 


same mechanism as our Perfect’ 


Speed Indicator, showing any number 
of revolutions per minute that may 


£7 los. 


Supersedes all 
our previous 
makes 
at moderata 


be required. 


“ STRAND.” 
Half-Chronometer 
with Dust and 
Damp Proof Cap, 


<> 
NO 


BANITA E; SON 
9 r 


ALL ENGLISH, KEYLESS. 
Gold, 18-ct., Half-Hunter or Full "err 516 16s. 
Crystal Glass, £13 15 
Silver Cases, Crystal Glass, £5 5s. 
£6 Gs. ; and Half- Hunter, £6 15s. 
Non- Magnetisable, 21s. extra, 


Sterling sae, Crystal Cases, £15 1 Full 
r Half- Hunter, £16 16s бе. 


18et. Gold, Geta £31 10s. Full or Half- 
Hunt ter £35. 


, Non- Magnetisable, £2 2s. + extra. 


Spull Hunter, 


NON- NON- 
MAGNETIC. MACNETIC, 
. SPLIT SPLIT 
SECONDS, SECONDS, 


2 ly-back 
Action, 


80-Minute 
Recording. 


Invaluable to all Engineers for timing 
Speeds of Shatting, &c., &c., and for 
intermediate observations, 

um Fully J Jewelled кешеге, 8 Steel or 


il 1 . 
пеи а Mixa or Steel, сао gt Jos 


NON-MAGNETISABLE LEVER CLOCKS 


Manufactured for £lectric 
graphy ke Far Keren. fo, Кр Lighting 
er Cases made for fixing to Switchboards, Buikheads, Ae. 


Lever Movement. Solid Brass Cases, Palladi 
Eecapement. From £3 3s. to £20. 


S. SMITH & SON’S Watohes, Clooks & ‘Jewellery are the BEST QUALITY and VALUE obtainable. 
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Dead- Beat Moving-Coil 


| INST RDMENTS 


STANDARDISED AND REPAIRED 
AT OUR OWN. LABORATORY, 


Telephone : 2029 HOLBORN. Telegrams: PIVOTED LONDON. 


. a 2 à : 7 = N. - - я т = 
3 1.— Standard Portable Фа Range Voltmeter. " WESTON ELECTRICAL INSTRUMENT 00. 


| | 
| me j s | 
| B | 
| i | 
2 THE CHLORIDE ELECTRICAL STORAGE CO., LTD., Clifton Junction, MANCHESTER, 


Tue STIRLING BOILER 0.1. |» ты 


omas: 29, Victoria St., Westminster, LON DON, S. W. 
See Illustrated Advertisement last week. — PULL 


E DEVICES. '"WINC HES 


Saves Time in Handling. 


Is Inexpensive. 


SOL Е MAKERS: 


- CITY OF LONDON WOOD-WOOL co. “н 
plover Works, Homerton, LONDON, . 
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DIALITE CABLES — 
PAPER INSULATED CABLES 
VULCANISED RUBBER CABLES 


St. Helens Cable and Rubber Co., 


LIMITED, 


WARRINGTON. 


xxvii. 


Now Burn in any Position. 
Save 70% Current. 


—— 


The General Electric Co., Ltd., beg to give 
Notice that from April 15th they will be able to 
supply 


OSRAM LAMPS 


(up to and including 50 c.p. size), burning in all 
positions, at an extra charge of 3d. each. 

АП Lamps suitable for burning obliquely are 
marked on cap ANGLE,’’ 


—— AA No reduction in length of life or efficiency. 


! CATALOGUE CORNER. | - 20 
„а Ча) ^ THE GENERAL ELECTRIC CO, Lid, 


"ur рр. i | | Head Office: 
S 12 8810 = COMPLETE CATALOGUE OF B 71, Queen Victoria Street, LONDON, Е.С. 
БЕ т катоо уон; - Works and Branches: 
- ‚ | А І | : "T ‚ ‘Witton, f a London, Birmingham, Newoastlo, i 
p ы з ы ызы URINE Al ae, , Cardi, Dobilo, йм, Paris, Capetown, | 
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READY. 


“ELECTRICIAN” PRIMERS 


Edited by Mr W. R. COSTET на. в. and M. I. E. E. 


s THE ELECTRICIAN " PRIMERS are Published Separately: or 


In ONE VOLUME, cloth, price 10s. Gd. nett (°% 935") ; 
price 1 26s. ва. п nett, complete (da.) 


— — — 


In THREE VOLUMES, 


— 


NOW READY. wWol.1.—THEORY (25 Primers). 
(For price of Single Copies see below.) 


nett. 
SUBJBOT OF PRIMER. 

. Effects of an Electric Current 
Conductors and Insulators 
Ohm's Law ... з - 
, Electrical Units e 
Ourves and Their Use 
Primary Batteries 
Arrangement of Batteries 
‚ Electrolysis... - бөз 
‚ Secondary Batteries ese - 
„Alternating Currents ... - 
11. Lines of Force 500 
Magnetism ... ЕР = - 
,Galvanometers  .. 
Electrical Measuring Instruments 
. Electrical Measurements ie 
, Electricity Meters ө. 
16a. Ditto = ace eos . 
17, Induction Coils .. — - — 
18, Condensers ... — 
19, Influence Machines 
20. Rontgen Rays and Radiography .- — 
21. Lightning Protectors .. 
22. Thermopiles T 
25, Arithmetic of Electricity 
84. Constants and Tables 


оодо €^ PoP 


NOW READY. Wol. ЇЇ. (81 Primers.) 
or price of Single Copies see below.) 


ELECTRIC TRACTION, ELECTRIC LIGHTING and ELECTRIC POWER. 


25. Dynamos and Direct-Ourrent Motors (8) 
26. Alternators & Alternate-Ourrent weg ) 
21. ormers and Oonverters i 
a MS Electrical Plant 8 (3 2) 
1 of Dynamos and Electric (2) 
30 Electric Wires and Cables - (5) 
51. Underground Hains д — (7) 
32, Switchboards m - ee (19) 
33. Switchboard Devices 8 — (29) 
54. Systems of Electric Distribution ... (5) 
55. slectric Transmission of Power m 
36. Tramway Traction by Carat f ee (17) 
87. Tramway Traction by Oondui we (5) 


88. Tramway Traction by Surtace оа (8) 
89, Tramway Traction by Accumulators (2) 


40. Electric Railways—Suburban Lines 
41. Electric Automobiles а 
18. Electric Ignition Devices 


15, The Incandescent Lamp " 

44, Arc Lamps... ese = - — 

6 стве: Lighting i ou - 

drm J for Electric Light .. T 

a2 Electric Driving in Factories and 

Electric Oranes ... “ mn = 

48, Electrio Lifts = 85 еа = 
49, Bteam es - 


a The Equi Boilers ВРУ 

ө Equipment of Electr = 

. р ne icity Gono. 
52. Gas and Oil Engi 

53. Gas Producer P nt. КЕ 

54. Comparativa Advantages of Steam 

anu Producer Gas 
5. Estimating for Small Installations 


Of all Booksellers and Agents at Home and Abroad, or direct from, 
“THE ELECTBICIAN" PRINTING & PUBLISHING OO., Ltd 


AUTHOR. 


Cooper. 
C 


PP Sane 
шшщ 

E 
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in mr 


Price 69. nett. 


А. G. Hansard. 
А. G. Hansard. 
А. G. Hansard. 
A. G. Hansard. 


A. G. Hansard. 


Mervyn O'Gorman. 


Mervyn O’Gorman, 
Mervyn O'Gorman. 
Mervyn O'Gorman. 


W. R. Cooper. 
W. В. Cooper. 
W. R. Cooper. 
W. R. Cooper. 
W. R. Oooper . 


Mervyn O'Gorman. 


W. R. Cooper. 

Anon. 

‚ В. Hecht. 

m Rossiter. 
ervyn O’Gorman, 


e eee 
W. Ra venshaw. 

. Rossiter. 

. Rowan. 


йч уз ара 


Price 3s. 6d. 


„ 6s, Od, not I 


Vol, I price 36. Gd. nett 
OR ] vol. II. 
Vol. III. „ 46. Gd. nett 


NOW READY. Vol. III. (25 Primers.) Price 48. Sd. net 
(For price of Single Copies see below.) 
TELEORAPHY, TELEPHONY, ELECTROLYSIS, and SOME ик. 
LANEOUS APPLICATIONS OF ELECTRICITY. 


SUBJECT OF PRIMER. 


56. Elements of Land, Submarine and 
ЖЫЛЫ > Teles orn = „ 

57. өх Telegraphy 

58. Double. Current Wor — | - 

59. Diplex and Өчайгаріюх ' elegraphy 

60. Multiplex Telegra 

61. Automatic Tole graph Apparatus 
(Wheatstone —— 980 Ourb 
Transmission, Auto. Transmission for 
Submarine Cables) 

62. Cable Stations: General Working 
and Electrical Adjustments КЄ 

65. Laying, Jointing and Repair of Sub- 


ка екеш Cables _ — 
65. Testing Land Lines 


66. Aerial Telegraph Line Gonstruction 
and Jointing = 
67. Wireless Telegraphs = — 
68. The Telephone = = 
69. Telephone Sets. 
70. терро 3 i + ee 
71. Telephone Lines ... 
72. Electric Bell fe and Internal 
Telephone Wirin 
73. Electric Heating and Cooking - 
74. Electric Welding... НЕ 
75. The Electric Furnace... oe - 
76. Electro-Deposition vibe еб vabi 
77. Industrial Electrolysis - 
78. Photo-Engraving Frocesses . 
79. Electric Olocks om 
80. Railway Block Bignalling - 
With GLOSSARY. 


NOW READY. 
10s. Gd. nett, by post 11s. 


The GLOSSARY of Electro- Technical Words, 


In One Volume, Complete 


AUTHOR. 


(8) Bollo Appleyard. 
В.Н, | 

- do LE am 
9) E. H. | 

(8) E. Н. Shaoghneeny, 


(11) B.G. Brown. 


à 
E 


— 
ся 
ээ St 


175 -1 


FERE 


A= 
f 


cloth, pit 


Terms and РЫ И 


NOW READY. 


The complete set of 82 Primers 


about 1,100 pages and over 550 


din. 
lo illustrations, the 


the Glossary) compas 


portion specially drawn and made for these volumes, an ire v "i oa 0 


In addition to 


Words, Terms and Phrases, {0 


General Reader in his comprehension of the sa 
Glossary oan be obtained separately P price 


ired to be 6х 


vidual Primer is followed by a List of Suitable 


where the study of any particular subject is des 


— 


Price 3d. each, post free. Six copies of 
1s. 2d., 12 copies 2s., 25 copies ds. t w^ oopi 
Or 50 copies o rted (n 
for 9s.; or 100 copies of the Primers asso 
Primer) for 166. Gd., ; Larger numbers 


(The figures in parentheses indicate the number of Illustrations.) 


the 81 Primers comprised in the 
upon carefully selected subjects of both ry 24556 industrial 
each Volume contains an ample Glossary o indent, Artis 


Primer poe 
дев Te. Od», 10) орин ш 
the Primers assorted (hot nr i than A of any one 
s by arrang 
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INDO-EUROPEAN TELEGRAPH COMPANY, L” 


SHORTEST AND MOST DIRECT ROUTE 
. TỌ INDIA AND THE FAR EAST. * 


DIRECT OVERLAND ROUTE 


CONNECTED WITH 
NRI CEYLON; PENANG, SINGAPORE and other Places in the MALAY PENINSULA; JAVA and the 
ALLANDE NE generally ; MANILA, COCHIN CHINA and SIAM; CHINA, JAPAN and COREA; AUSTRALIA, NEW 
W CALEDONIA; PERSIA; SOUTH RUSSIA; CONSTANTINOPLE and TURKEY in EUROPE and ASIA. 


Quickest & Mest Dirsct Reute to SOUTHERN RUSSIA & CONSTANTINOPLE. 


A Maximum of SPEED and ACCURACY is obtained by 


DIRECT WHEATSTONE WORKING, 


withont any intermediate re-transmission, between Lond i 
а , | on (Manchester and Liv 1) and Teh i directi 
(Manes “сга pester меене шд durer Doob ine Odessa, in both directions, for Teles bete depre y + eh ты V 
e ple, rections, vid the routes of the Indo and Black Sea Telegraph Companies, for Telegrams exchanged with 


NEN LONDON - - - - IB, Old Broad Street, E.C. | 6 and 8, LI 
elegrams are accepted Land 10 and il, Mincing cane, йс. тезине анато, 


at the 
Company’s Offices : LIVERPOOL - - African House, 6, Water Street. 
Where receipts iven G MANCHESTER Duchy Chambers, Clarence Street. 
pta are given Gratis, and whence Telegrams are sent direct by Special Wire. And АТ ANY POSTAL TELECRAPH OFFICE in the United Kingdom. 


ALL TELEGRAMS SHOULD BE MARkED ' VIA INDO.” 


THIS INDICATION 18 SIGNALLED FREE. 


Books of Forms and Tariff Books, containi ‘Ral d i arded ioati ; 
Oompany's Stations, or to the Head Offices, 18, Old Broad oe EO. ai . 
Т. W. STRATFORD-ANDREWS, Managing Director. 


68066900099 99999999 89996060 5900000000 bhabhla G GOGO фа 


INDESTRUCTIBLE PAINT. 


wae A PERFECTLY-PREPARED ENAMEL PAINT 
E FOR INSIDE OR OUTSIDE WORK. 


EXHIBITIONS. REQUIRES NO VARNISH. REMARKABLE COVERING PROPERTIES. 


ysyn 30YXMÀ 


OLEOPATRA'S М 


FOR FURTHER PARTICULABS WRITE TO THE MANUFACTURERS, 
CONTRACTORS TO Н.М. GOVERNMENT, 40. 


THE INDESTRUCTIBLE PAINT CO., LD., xie's nous, xine sT., cHEAPSIDE, LONDON, Е.С, 


а od od IDIPSUM Seq ibd EPIS ced 


Second Edition. Cloth Bound, 7s. 6d. net post free, 88. OFFICIALLY ACCEPTED TRANSLATION INTO ENGLISH 
OF THE 


BEGINNERS MANUAL OF SUBMARINE PROCEEDINGS AT THE INTERNATIONAL RADIO-TELEGRAPHIC CONFERENCE 


With the International Radio-Telegraphic Oonvention, Additional Undertaking, Final 


CABLE TESTI NG AN [) WO R КІ NG Protocol and Service Regulations in French and English. 
е Strongly bound in Cloth, 218, nett. Leather, 258. nett. Postage per copy: U.K. ва. 
Abroad 1s, 6@. 


By а. M. BAINES. 


This book has been written to meet the requirements of those about to commence the This translation, which has been made by Mr. G. R NEILSON, is published under the 
stady of Submarine Telegraphy. All subjects demanding attention have been brought authority of H.B.M. TEE official by the British Govern- 
wi the scope of the volume and have been dealt with at sufficient length to enable an ` А 
W idee to be юше of шеш. With zonara to the оон portion of the тив 

А e formules have been worked out step by step, and, where convenient, have 
Medal dotado н могой аны ‘Tha book fe divided into 18 chapters, | INTERNATIONAL TELEGRAPH CONVENTION OF ST. PETERSBURG 
and deals with: Batteries, Ohm's Law, Joint Resistance, Wheatstone Bridge, Bridge AND THE 


Meararemente Losulation Test py Direot Detection, Inductive Gemmgth in Wheatone | INTERNATIONAL TELEGRAPH AND TELEPHONE SERVICE REGULATIONS 
AS REVISED AT LONDON, 1903, 


y 
Bridge, &o. Tests of Broken or Faulty Oablea, and Desoription of Apparatus, &c. 
% ————!.. 6 cle RI % E ̃ ̃ 7 5... , tr pur ЗА 
ВЕУ ИЛЕ d ra EE E c NEL ERES = With the Com lete French Text and English Translation in Parallel Columns. 
Price Ts, 6d. post free; abroad, 88, The Third (New and Enlarged) Edition of 88 
The Translation is by Mr. C. E. J. TWISADAY, of the India Office. London (by permission 


THE STUDENTS’ GUIDE TO of the Secretary of State for India). and Mr. GEO. R. NRILSON, of the Eastern Telegraph 
Company. London ; and is officially accepted by H. M. Postmaster-General. 


SU B М А В | М Е ОА B LE TESTI N G. AN EXHAUSTIVE INDEX PROVIDES READY FACILITY OF REFERENCF. 
Bound in Strong Oloth, 6$, per copy net. Post froe (U. K.) 68. 64., abroad 78. 
By Н. К. О. PIBHER and J. O M. DARBY. Or with Interleaved Ruled Paper, 8s. 6d., post free 9s. 6d. (U. K.): abroad 10s 
— —ö Or with Wide Margins, for Notes, 8s. 6d., post free 9s. 6d. (U. K.): abroad 103. 


Salisbury Court, Fleet Street, London, Salisbury Court, Fleet Street. London, 


D m 
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EASTERN TELEGRAPH COMPANY, cure 
EASTERN EXTENSION AUSTRALASIA a CHIN 


TELEGRAPH COMPANY, LIMITED. 


EASTERN & SOUTH AFRICAN TELEGRAPH COMPANY, Limiten. 
DIRECT SPANISH TELEGRAPH COMPANY, LIMITED. 

BLACK SEA TELEGRAPH COMPANY, LiMITED. 

EUROPE & AZORES TELEGRAPH COMPANY, timiteo. 

WEST AFRICAN TELEGRAPH COMPANY, LiMITED. 


WESTERN TELEGRAPH COMPANY, unre 


AFRICAN DIRECT TELEGRAPH COMPANY, имтЕр. 

LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY, imiteo. 
PACIFIC & EUROPEAN TELEGRAPH COMPANY, имітер, 
RIVER PLATE TELEGRAPH COMPANY, LIMITED. 

WEST COAST OF AMERICA TELEGRAPH COMPANY, LiMiTED: 


DIREOT TRIPLIOATE CABLES to Spain, Portugal, Madeira, St. Vincent, South Africa, Gibraltar, Malta, Key 
Alen, India and Australia. 


DIREOT DUPLIOATE OABLE ROUTES to Brazil, Argentine Republic, Uruguay, also to Peru, Chili and ойи 
pomor South America ; and to Suakin, Perim, Penang, Malacca, Singapore, Java, New Zealand, Tasmania, New Caledosk 


ALTERNATIVE OABLES to ped Turkey, Labuan, Bangkok, Cambodia, Saigon, Torn uin, Zansiber, Seychelle, 
ozambique (dup [et duni go Marquee (Delagoa Bay? Bathurst, Sierra Leone, Sekoudi, Aver, бив Ascension 
Island, St. Helena, Lagos, nny, St. Thomé, Principé, Loanda, Benguella, Mossamedes, Rodrigues and 
SINGLE CABLE to The Asores, Tangier, Bolama, Bissao, Conakry, Grand Bassam, Kotonou, Cameroons, p 
poli, Cyprus, basa, Madagascar, and the Philippine Island. 
The LEVANT Т SY ETRE beatas оа 3 Dardanelles, Tenedos, Salonica, сала Ohio, 8yra, em ire 
Zan d slike ссий т ‚ Corfu, te, Patras, Oorinth, Athens, Cephalonia, Santa , Tinos, 


TELEGRAMS 
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xxx Se 
List of EASTERN & ASSOCIATED TELEGRAPH COMPANIES’ STATI; 


At HOME and ABROAD . :— 


LONDON: 11, OLD BROAD STREET, Е.О, 
8, LEADENHALL STREET, E. O. 
3, GREAT TOWER STREET, E. O. 
THE BALTIO MEROANTILE AND SHIPPING 


EXOHAN 


GE, ST. MARY AXE, E.C. 


41 anp 42, PARLIAMENT STREET 8. W. 
57, HOLBORN VIADUCT, E.O. 
4, ELEOTRA HOUSE, FINSBURY PAVEMENT, E. O. 
449, WEST STRAND, W. O. 
FOREIGN AUCTION HALL, COVENT GARDEN, 


6, DENMAN STREET, BOROUGH, S.E. 


LIVERPOOL: K13, EXCHANGE BUILDINGS. 
THE NEW COTTON EXOHANGE, 

MANGHBSTHR: 44, SPRING GARDENS, 

GLASGOW: 5, ROYAL BANK PLAOE. 


NEWOASTLE-ON-TYNB: 
QUAYSIDE, 


K, EXOHANGE BUILDINGS, 


GARDIFF: 33, MERCHANTS’ EXCHANGE, BUTE DOOKS. 


Gold со West Coast Africa. 
: Central Station, Ras Boradli. 
„% Branch Station, Steamer Point. 


m das 
Bacalod p nes). 
рее (N. вем в : 7, Rua das Princesas 
ava, Dutch Indies. 


Ayres, Republic 


ADEL An: : NATIONAL MUTUAL BLDGS., VICTORIA 


STOOK EXOHANGE, KING WILLIAM 


MBLBOURNH: EQUITABLE BUILDING, ELIZABETH mm 


PERTH (W. 


AUSTRALIA): 


GEORGE'S TERRACE. 
SYDNEY: GIBBS OHAMBERS, 7, MOORE STREET. 


ALEXANDRIA: BOULEVARD RAMLEH (oorner of OLD 
BOUBSE STREET) 


gAPHTOWN:STANDARD BANK BUILDINGS, РАВШАН 
STREET. 


DURBAN: TOWN HALL. 


MOIRS OHAMBERA ff, 


BUBNOS AYRES: 207 y 201, CALLE SAN MARTIN; 
OALLE REOONQUISTA 


MONTEWIDHO: 146, CALLE OERRITO (corner of MIBIONM, 
PERNAMBUGO; 2, RUA DO COMMEROIO, 
RIO DE JANBIRO: 9, RUA DA OANDELARIA 
WALPARAISO: OALLE PRAT 69, 


Ne "unc ө: Ree 


No. 
Coquimbo (Chili) 
Corfu eece). 


Corinth (Greece). 
Coronel stam 
Da den 1 


Tepe Bashec, 


Gibraltar: Mai 


Sub-Office, Wa rt Street 
Halphoag (tes ain). add ш 
Ноп ЖКА 


Рай ү 
Lagos ( West Coast Africa) : 
La Perouse (New South 


Larnasa(C B ales ) 
La Serena. 


Limassol e E ^u 

Liebon (Po ): o Arsenal. 
Loanda: Sao Paulo каа pedir vg Angola. 
Lourenco . es Dela goa 
Macao (uear Ho Lone, China). 
Madeira net 

Madras (India). 

Маһ (S 


у). 
Мана: С 8 t. Georges 
„ Branch О овса, у, Зи Reall, 


Мазда ГЫ Islands): Calle Care- 

nero 

(N. Brasil): 6o, Rua da 
Estrella. 

Маин: Hotel des Postes et des 


hes. 
Mauritius (Port Louis : Ne 3o, Ram- 
art Street. 
M (Sumatra). 


MET (Argentine); gov Necochea, 


Merc 
Mollendo Atan Vine 28 де Julio. 
Mombasa (Eas Я 

Moesamedes 833 S. W. Africa). 
Mount Troodos (C 8). 

ue E. ca). 


— = - 

Penang (Strait ts Settlemeats). 
Pireus (Greece) : Arcos St. No. 9. 
Chili). 


Pla ae 


Darwin 8.4 — 


Rio еа (саг rt Sul (Brasil) 103, Rea 
Marechal Fi 


oriano 
R Island : Mount Venus 
Rosario de Santa F6: Santa Ji, Rep. 


ontiae. 
MNT (Uruquay). 


Serie Сам 9t Jamu, Cech O 


Salto (0 
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Head Offices: ELECTRA HOUSE, FINSBURY PAVEMENT, LONDO": 
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TARIFF рог Word trom all parts of the UNITED KINCDOM, en and after DECEMBER 1st, 1907. 
Minimum Charge - - - - 10d. per Telegram. 


To EUROPE. в, d. ki To AFRIOA (continued). в. d. To ASIA (continued). в. d. 
AUSTRIA AND HUNGARY .. 0 South— FRENCH INDO-CHINA— 
AZORES .. га x Vs e 0 5 BRITISH CENTRAL AFRICA PRO- ANNAM AND TONQUIN  .. 4 5 
BULGARIA x ss s 201 TECTORATE (NYA8SALAN D).. 211 COCHIN CHINA, LAOS & CAMBODGE 3 10 
ORETE .. is i .. 0 6 CAPE COLONY ie ee . 2 6 POULO CONDORE .. ни . 4 6 
FRANCE, via MALTA .. у. 0 94 NA TAL. . 2e HONGKONG .. .. .. ..465 
GIBRALTAR vé Р „ 0 8 ORANGE RIVER COLONY AND INDIA—INDIA .. or <a , 2 0 
GREECE—MAINLAND AND ISLANDS 0 6 TRANSVAAL as 8 .. 2 6 УЗ BURMAH T oe -- 20 
ITALY ee ee ee ee ee 0 7 SOUTHERN RHODESIA ee ee 2 8 99 CEYLON ee ee Е) 2 1 
MALTA .. ee ae we .. 0 2 NORTHERN ЧА va . 211 JAPAN T T Nob 4 10 
RTUGAL ee ee ee ee 0 PENINSULA A ? — 
ОШМАН А PR. жю Чу ш U^ West Coast & Adjacent Islands PORT ARTHUR AND DALNY 4 10 
RUSSIA, via ODESSA .. Se .. 1 0 ANGOLA— PERSIA, via MALTA-Fao  .. æ. 2 0 
SERVIA .. us ә T 07 BENGUELLA 5 65 v via BOMBAY .. ; 98 
BPAIN .. ‘ .. 08 » GOVERNMENT STATIONS 5 6 PERSIAN GULF STATIONS— 
TURKEY, MAINLAND "AND ISLANDS, LOANDA .. 5 5 via MALTA-Fao .. ; 4230 
EXCEPT CYPRUS .. 0 64 » GOVERNMENT STATIONS б 6 via BOMBAY. a 3 1 
TURKEY, CYPRUS, ALL STATIONS.. 1 0 MOSSAMEDES 5 5 PHILIPPINES—ISLAND OF Luzon . 4 5 
» GOVERNMENT STATIONS б 6 OTHER ISLANDS (Visayas) 410 
ro AFRIOA. BATHURST .. +» «+ 8 6 | RUSSIA IN ASIA AND BOKHARA, 
North— BISSAO AND BOLAMA  .. .. 8 6 via SINGAPORE .. И . 6 0 
ALGERIA  .. e» vs 09 CAMEROONS.. Us ss oe А = SIAM, via BINGAPORE c э ея : : 
EGYPT— CANARIES, via Capiz as - » via MOULMEIN .. ; 
ALEXANDRIA ša 1 via ST. VINCENT 2 411 STRAITS SETTLEMENTS—PENANG, 
CAIRO, BUEZ, PORT SAID AND CONGO FREE STATE T 5 6 SINGAPORE, MALACCA, LABUAN & 
OTHER STATIONS IN FIRST DAHOMEY—Koronov, &c. 5 0 THE FEDERATED MALAY STATES 3 6 
REGION .. 1 0 FRENCH CONGO—LIBREVILLE, &c. 5 2 TURKEY IN ASIA, via DIRECT .. 0 63 
ALL STATIONS IN SECOND "REGION 1 1 35 GUINEA—CONAKRY .. 8 6 УУ » via EL ARICH .. 2 2 
ALL STATIONS IN THIRD REGION 1 4 OTHER PLACES 8 7 via BOMBAY .. 3 11 
TANGIER ae oe T SQ 0 44 SOUDAN (see VER d YAP (CAROLINE ISLANDS) 411 
TRIPOLI - vs n . 0 7 GERMAN SOUTH-WEST A A— 
TUNIS .. is s "s .. 0 9; SWAKOPMUND, &c. Е e 2 8 To AUSTRALASIA. 
| GOLD COAST FANNING ISLAND .. ә "E | 7 
Red Sea Ports, &c.— ACCRA AND SEKONDI .. . 4 8 FIJI RE ря К . 3 7 
ABTSSIN IKK. 2 3 OTHER STATIONS T 4 10 NEW CALEDONIA .. . 5. 8 8 
ADEN .. © 4 es 20 IVORY COAST—GRAND Bassam .. 4 6 NEW SOUTH WALES P. , 80 
DJIBOUTI .. . 2 3 OTHER STATION S. 4 8 NEW ZEALAND . .. T . 8 0 
ITALIAN EAST AFRICA— MADEIRA, via DIRECT .. .. 1 0 NORFOLK ISLAND op.. 3 2 
MASSOWAH AND OTHER PLACES 2 2 via CADIZ x 4 7 QUEENSLAND.. . 3 0 
JEDDAH AND OTHER STATIONS NIGERIA (NORTH & SOUTH)— ' SOUTH AND WEST AUSTRALIA .. 8 6 
IN HEDJAZ,via JEDDAH — .. 2 6 LAGOS AND BONNY — .. .. 5 0 | TASMANIA |... „ .. 3 0 
PERIM.. Bi at И .. 2 0 GOVERNMENT STATIONS — 5 2 VICTORIA к is vx — 3 0 
S UAKIM ee . 1 4 PRINCIPE .. T SQ 5 0 | 
YEMEN, via SHEIK Seyp . rat - 2 7 ST. JAGO, via DIRECT oe - 8 1 i To SOUTH AMERICA. 
THOME "PAD. tt | BM | ARGENTINE REPUBLIC . 3 
fast Coast A acent islands— ST. THOM ae эе n eve. BOLIVIA ee eo ee oe ee 
BRITISH үү РВО ST. VINCENT, via DIREcT .. . 2 2 BRAZIL— 
TECTORATE via Суга . 3 4 PERNAMBUCO .. "T 3 0 
oe ERE ENEGAL & FRENCH 8 AMAZON STATIONS—BREVES,CAMETA, 
MOMBASA AND KILINDINI 2 6 8 via CaDIz 1 5 CHAVES, GURUPA, МАСАР А, 
OTHER PLACES., 7.58 via ST. VINCENT 4 8 MONTE ALEGRE, MOSQUEIRO, 
GERMAN EAST AFRICA— SIERRA LEONE& WATER STREET & PINHEIROS, SANTAREM, SOURÉ.. 5 2 
BISMARCKBURG AND UJIJI, via 1 CLINETowN RAILWAY OFFICES 8 6 ALEMQUER, ITACOATIARA, M ANAOS, 
3 дно T T : Š „ OTHER RAILWAY OFFICES ae Ц OBIDOS, PARINTINS m : , 
"x TOGOLAND .. ALL OTHER PLACES .. 
MADARABOAR dup RHURTO iss die ASCENSION AND ST. HELENA .. 2 6 | BRITISH GUIANA, via Sr. VINCENT 14 1 
CHILI—-PUNTA ARENAS Vs ee 
RODRIGUES s 2 6 lA. ACES 0 55 59 
PORTUGUESE EAST AFRICA— Мы ны UN EO з у, dE T 
MOZAMBIQUE, LOURENCO BRITISH NORTH BORNEO ; ee 6 9 
MARQUES AND BEIRA PE 7 CHINA—MACAO v: - е8 { : у . e ID 
Govt. STATIONS моли. RELING GLA 8 . 9 6 GUAYAQUIL, via Sr. VINCENT .. 7 8 
PROVINCE... 2 т | COCOS-KEELING ISLAND js IM 118 
NYASSA COMPANY'SOFFICES .. 3 8 COREA—ALL STATIONS, via JAPAN ., URENA G Е A NA n7 u AE 
BBIRA RAILWAY COMPANY'S DUTCH BORNEO .. T ао PARAGUAY . у "4g 
soe МЕ, gy | ОТОН Noe OrumIaxpe; 4 8 | PERU e. 59 
F THE ZAMBESI .. 2 7 » js Yo c . 0.42 
ZANZIBAR 5 Е Е FORMOSA „ „% „„ „ 410 URUGUAY ee 


| 
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COMMERCIAL CABLES 


EXTEND OVER TWO-THIRDS AROUND THE WORLD. 


V 7 


— n —— —  —— ——— — — 
a 


12 


PACIFIC 
OCEAN 


$ 
AN - 


WAY 
— ee 


АХ ВЕТ! 


— ЧЧ — — А 


TRANSATLANTIC CABLEGRAMS FORWARDED TO ALL PARTS OF THE WORLD. 


FIVE DUPLEXED ATLANTIC CABLES 
To the UNITED STATES, CANADA and NEWFOUNDLAND. 


THE COMPANY CONTROLS AND OPERATES AN EXTENSIVE LAND LINE SYSTEM THROUGHOUT THE UNITED STATES. 
PACIFIC CABLES 
TO IIAWAII, GUAM, PHILIPPINES, CHINA, JAPAN, &. 
| MOST DIRECT ATLANTIC ROUTE TO AUSTRALASIA, VIA CANADIAN PACIFIC RAILWAY TELEGRAPHS AND BRITISH PACIFIC OABU 
n —— 


| СОВА САВЬЕ 


ТНЕ ONLY ALL-CABLE ROUTE BETWEEN EUROPE AND HAVANA. 
GOVERNMENT TELEGRA LI OFFICES. 66 VIA COMMERCIAL.” THis invication хот CHARGED rox. 
ꝗ—— T—̃ —jZͤ..̃— ̃̃ͤ ——U— — — 


COMMERCIAL РАСІҒІС CABLE CO. COMMERCIAL CABLE CO. OF CUBA. CANADIAN PACIFIC RAILWAY TELEGRAPHE. 
CONNECTIONS < HALIFAX a BERMUDAS CABLE CO. DIRECT WEST INDIA CABLE CO NEWFOUNDLAND GOVERNMENT CABLE à TELEGRAPHE 
` (BRITISH РАСІҒІС CABLE. UNITED STATES ALASKAN CABLE. ALL TELEGRAPH COMPANIES AND ADMINISTRATIONS. 


OFFICES IN GREAT BRITAIN: 


; | | Telephone А — 
| LONDON: 23, Royal Exchange, E.C. 585 „% (2 lines) Avenue 1146 LIVERPOOL: F7, Exchange Buildings.  .Cemi 
ў 1, Shorters Court, Е.С. .. .. , (2 lines) Avenue 1146 v Cotton Exchange, Old Hall Street ... w = = 
3s The Baltic, Е.С. vs Sea "^ i cae . Central 7436 BRADFORD: 8, Foster Square i ыы A 
„ 16, Mark Lane, Е.С. - see ean ede .. Avenue 1145 BRISTOL: Carlton Chambers, Baldwin Street... .. m = a 
ii 1, Northumberland Avenue Charing Crois, W.C.. Gerrard 6145 WESTON-8U PER-MARE: 12, Richmond Street . „ „= 
„ 11, Duke Street, London Bridge, 8.5. = s Hop 878 NEWCASTLE-ON-TYNE: 29, Sandhill... „2 w = = — 
ЗЭ? East India Avenue, Leadenhall 8t., Е.С. (2 lines) Avenue 1146 GLASGOW : 28, Gordon Street. „ = » 
- MANCHESTER: 18, Moult Street, Cross Street .., ae sss .. 1808 EDINBURGH: 180, George Street m „% = ui 
| LEITH H 5s Bernard Street ove too e TT е в . 589 DUNDEE: 37. Albert Square wee eee “en 900 one oe = 


і HEAD OFFICE, NEW YORK: 253, Broadway. CLARENCE Н, MACKAY, President. GEO. G. WARD, Vice-President and General Mang 
| i GENERAL OFFICE, LONDON : Bishopsgate House, 55 & 56, Bishopagate Street Within, Е.С. FREDEBIOK WARD, Manege ia isgal. 
9099000900900000000000009090900000900040 eNO aa OOOO 


THE WESTERN UNION TELEGRAPH COMPAN. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A, 
oO ROBERT C. CLOWRY, President and Genera! Manager. | 


THE LARGEST TELECRAPHIG SYSTEM IN БТ 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct,’ (Beth Cables aro i 


The LAND-LINE SYSTEM of the Company in America comprises 1,250,000 MILES + 
| WIRE, ond 24,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXIOAN, й 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXICO and CENTRAL and SOUTH AMERICA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting si that place with the CUBA SUB 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES, 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY ot CU 


To ensure the Direct and Prompt Transmission of Messages from any Telegraph Office to all places in the Western 


| 66 they should be marked * 
О, : Lia Western Umiom.? [This indication wik pe v 
T ho Offices of the Co a AOR 


mpan 05 
in Great Britain are 282, GRESHAM HOUSE, OLD BROAD STREET, LONDON, 
40, MARK LANE, LONDON, Е.О, RECEIVING OFFICES: 


— io С" 


21, ROYAL EXOHANGE, LONDON, k. o | 2, NORTHUMBERLAND AVENUE, LONDON, . o. 10, КОКТЕ инни punni 
09, FENCHUROH STREET, LONDON, Е.О | 8, 5 30d COTTON EKOHANAGN, 0 gram, 
THE BALTIO, HT. MARY AXE, LONDON. E Е * , ume. 
0. в BUILDINGS, 
ee MAYS WHARF, TOOLEY STREET , | AOKHALL OHAMBERS, BALDWIN Sr., BRISTOL EXCHANGE MANNI 
EFFINGHAX HOUSE, E OIN BN | i 


4, WATERLOO STREET and 49,GORDON STREET, | 31, BROWN STREET, rm 


ARUNDEL ST, 
LOND., W, GLASGOW, 1, SIDS, N 


ааба — ̃ ͤ e beth 
FOUR DIRECT CABLE ROUTES (Automatic баре System) 

| FROM THE UNITED KINGDOM AND FRANCE TO | | 

All places in the United States, Canada, Newfoundland, West Indies, моң, Central America, South n Australia, New Zealand, Tasmania, 4. | 


u^ 
» 


enn 
"D 
> 
c» 
— 
"n 
— 
с 


x OCEAN 
ATLANTIC 


- 


AUSTRALIA, NEW ZEALAND AND TASMANIA  .. 23S. 


THE NAME OF THE PLACE FROM WHICH TELEGRAMB ORIGINATE IS FREE OF CHARGE, 
For other charges and particulars apply at the Company's Offices, Stations, Адра, ог апу Postal Telegraph Office, 
If using other than the forms issued by the Company, messages should be marked VIA AN GLO.” 


"E The Public are recommended, in order to save time, to hand in their Telegrams at the following STATIONS of the Company: 


= E 2 ' 
— 222 2 — 


баргу" 


CONDON ә өө „ 71, OLD BROAD STREET, E. O. BRISTOL BACK HALL CHAMBERS BALDWIN BTRERN3, 
94, THROGMORTON STREET, E. o NEWCASTLE-ON-TYNE 1, SIDE. ; 
109, FENCHUROH STREET, E.C BRADFORD. оде ose 10, FORSTER SQUARE, 
2, "NORTHUMBERLAND AVENUE CHARING EDINBURGH vin „ 50, FREDERICK STREET, 
CROSS, W.C DUNDEE .: ^ — 1, PANMURE STREET, 
48, TOOLEY STREET, B.E LEITH... — ose EXCHANGE BUILDINGS, 
46, MARK LANE, E.C NEW YORK... vin „ STOCK EXCHANGE. 
BALTIC EXOHANGE CHAMBERS ВТ, MARY MORRIS BUILDING, 68, BROAD AD BTREET, 
| ÀXE.' -. MARITIME BUILDING, B ame 10, BRIDGE BT, 
LIVERPOOL... Seo „ Al, THE EXCHANGE. 445, BROOME STREET. 
MANCHESTER .. 81, BROWN STREET, MONTREAL... © „% 51, ST FRANOOIS XAVIER STREET 
GLASGOW .. „ 113, HOPE STREET. 
Tariffs and other information may be obtained at the following Agencies of the Company: | c 
CARDIFF els m „ ATLANTIO BUILDINGS. AMSTERDAM өө „„ WEESPERZIJDE 4, ' т 
PARIS ... a з „„ 87, RUE CAUMARTIN. ROME ... " T „„ 49, VIA VENTI SETTEMBRE, 
‘HAVRE... .. .. «. BOULEVARD DE STRASBOURG, 118. BARCELONA "' 96, PASEO DE GRACIA, 
ANTWERP .. * „„ 26, RUE DES MENUISIERS COPENHAGEN .. ^ CHR. WINTHERSVEJ 21 
General Offices of tho Company, FF : T. o ELL Mesan 


DIRECT UNITED STATES CABLE COMPANY.: 


Direct Cable Route for Telegrams 


TO ALL PLACES IN THE 


UNITED STATES of AMERICA, CANADA, WEST INDIES, CENTRAL 
and SOUTH AMERICA, AUSTRALIA and NEW ZEALAND. 
to many of the principal Telegraph Stations in PER 
is. 


! ARI EF the United States of America and Canada WORD. 


4 fe to Australia and New Zealand ..  ..  .. <> =. T 


" 


BD 


For further particulars, Books of Forms, Tariffe, &c., apply at the General Offices of the Company, 
The Name of the place from which Messages ongiena /s Transmitted Free of Charge. 


HEAD STATIONS (Always 9 p 
Ii LONDON.......... ‚ 69, MARK LANE, E. O. HALIF (Nova Scotia) .. . 48, BEDFORD ROW, 
LIVERPOOL — D 6, EXCHANGE BUILDINGS. BOSTON ........:......... 27, DEVONSHIRE STREET and 
NEW YORK ..... «++ 61, NEW STREET. 16, STATE STREET, 
uh BRANCH STATIONS IN LONDON: 
‚ү 4, BISHOPSGATE STREET WITHIN, Е.С. BALTIC EXCHANGE CHAMBERS, ST. MARY AXE, E. O. 
EAST INDIA AVENUE, LEADENHALL STREET, Е.С, 54 THROGMORTON STREET, E.C, 


1424, WINCHESTER HOUSE, OLD BROAD STREET, Е.С. 
PROVINCIAL STATIONS: 
if BRISTOL—BACK HALL CHAMBERS, Batpwin STREET, | GLASGOW—4 WATERLOO STREET, 
" To save time the Public in London, Liverpool, Bristol, Glasgow and New York are recommended to hand 
In their Telegrams at the Company's Stations as above, where receipts are given for the amounts 


charged. 
Telegrams for this ре в Cables handed іп at Postal Telegraph Offices must be marked Vi» DIRECT CABLE, This instruction is 
signalled Free of C 


General Offices : WINCHESTER HOUSE, 50, Old Broad Street, London, E.O T FINNIS, General Manager and Seeretary, 


RATE to NEW YORK CITY and all places in America Easterly thereof “LS. WORD. 


Е 


E. P. S. BATTERIES 


95-VOLT METALLIC FILAMENT 
LAMPS. 


———— 


WRITE for FULL PARTICULARS of 


SETS ro MAINTAIN 
0-200 10 ср. LAMPS. 


The ELECTRICAL POWER STORAGE CO., Ltd., 4, ct. winchester st., LONDON, Et 


Telegrams: STORAGE LONDON. Telephone No. 1253 LONDON W 


SEE PAGE VIII. for SPECIAL ANN OUNCEMENT ot 
| "THE ELECTRICIAN ” 
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ELECTRICAL CABLE 
MAKERS AND 
ENGINEERS: 


For further particulars 

and prices, see pamphlet | й — | как 

on “ Mine Exploders."' =" ß 
— and LIVERPOOL 


HIGH OR LOW TENSION. 
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UNIVERSITY OF MICHIGAN 


WERT 1 


08038 7643 
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